NEC

Design Manual

CMOS Gate Array,
Embedded Array

Package Ver. 4.0

Target Series
CMOS-N5 Series
CMOS-9HD Series
CMOS-10HD Series
EA-9HD Series

Document No. A16400EJ4VODMOO (4th edition)
Date Published December 2004 NS CP(N)

© NEC Electronics Corporation 2002
Printed in Japan



[MEMO]

2 User’'s Manual A16400EJ4VODM



NOTES FOR CMOS DEVICES

VOLTAGE APPLICATION WAVEFORM AT INPUT PIN

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the
CMOS device stays in the area between Vi. (MAX) and Vi1 (MIN) due to noise, etc., the device may
malfunction. Take care to prevent chattering noise from entering the device when the input level is fixed,
and also in the transition period when the input level passes through the area between Vi. (MAX) and
ViH (MIN).

HANDLING OF UNUSED INPUT PINS

Unconnected CMOS device inputs can be cause of malfunction. If an input pin is unconnected, it is
possible that an internal input level may be generated due to noise, etc., causing malfunction. CMOS
devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed
high or low by using pull-up or pull-down circuitry. Each unused pin should be connected to Voo or GND
via a resistor if there is a possibility that it will be an output pin. All handling related to unused pins must
be judged separately for each device and according to related specifications governing the device.

PRECAUTION AGAINST ESD

A strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity as
much as possible, and quickly dissipate it when it has occurred. Environmental control must be
adequate. When it is dry, a humidifier should be used. It is recommended to avoid using insulators that
easily build up static electricity. Semiconductor devices must be stored and transported in an anti-static
container, static shielding bag or conductive material. All test and measurement tools including work
benches and floors should be grounded. The operator should be grounded using a wrist strap.
Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken for
PW boards with mounted semiconductor devices.

STATUS BEFORE INITIALIZATION

Power-on does not necessarily define the initial status of a MOS device. Immediately after the power
source is turned ON, devices with reset functions have not yet been initialized. Hence, power-on does
not guarantee output pin levels, /O settings or contents of registers. A device is not initialized until the
reset signal is received. A reset operation must be executed immediately after power-on for devices
with reset functions.

POWER ON/OFF SEQUENCE

In the case of a device that uses different power supplies for the internal operation and external
interface, as a rule, switch on the external power supply after switching on the internal power supply.
When switching the power supply off, as a rule, switch off the external power supply and then the
internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal
elements due to the passage of an abnormal current.

The correct power on/off sequence must be judged separately for each device and according to related
specifications governing the device.

INPUT OF SIGNAL DURING POWER OFF STATE

Do not input signals or an 1/O pull-up power supply while the device is not powered. The current
injection that results from input of such a signal or 1/O pull-up power supply may cause malfunction and
the abnormal current that passes in the device at this time may cause degradation of internal elements.

Input of signals during the power off state must be judged separately for each device and according to
related specifications governing the device.
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FPBGA is a trademark of NEC Electronics Corporation.

These commaodities, technology or software, must be exported in accordance
with the export administration regulations of the exporting country.
Diversion contrary to the law of that country is prohibited.

* The information in this document is current as of December, 2004. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC Electronics data
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

e No part of this document may be copied or reproduced in any form or by any means without the prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

* NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from the use of NEC Electronics products listed in this document
or any other liability arising from the use of such products. No license, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.

e Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

* While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC
Electronics products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment and anti-failure features.

« NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and
"Specific".

The "Specific* quality grade applies only to NEC Electronics products developed based on a customer-

designated "quality assurance program" for a specific application. The recommended applications of an NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products” means any product developed or manufactured by or for NEC Electronics (as
defined above).

MSE 02.11-1
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
Electronics product in your application, please contact the NEC Electronics office in your country to
obtain a list of authorized representatives and distributors. They will verify:

- Device availability

- Ordering information

Product release schedule

Availability of related technical literature

Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

[GLOBAL SUPPORT]
http://www.necel.com/en/support/support.html

NEC Electronics America, Inc. (U.S.) NEC Electronics (Europe) GmbH NEC Electronics Hong Kong Ltd.
Santa Clara, California Duesseldorf, Germany Hong Kong
Tel: 408-588-6000 Tel: 0211-65030 Tel: 2886-9318
800-366-9782
- Sucursal en Espafa NEC Electronics Hong Kong Ltd.
Madrid, Spain Seoul Branch
Tel: 091-504 27 87 Seoul, Korea
Tel: 02-558-3737
« Succursale Francaise
Vélizy-Villacoublay, France NEC Electronics Shanghai Ltd.
Tel: 01-30-675800 Shanghai, P.R. China

. . Tel: 021-5888-5400
e Filiale Italiana

Milano, Italy
Tel: 02-66 75 41

- Branch The Netherlands
Eindhoven, The Netherlands
Tel: 040-2445845

« Tyskland Filial
Taeby, Sweden
Tel: 08-63 80 820

« United Kingdom Branch
Milton Keynes, UK
Tel: 01908-691-133
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Taipei, Taiwan
Tel: 02-2719-2377

NEC Electronics Singapore Pte. Ltd.

Novena Square, Singapore
Tel: 6253-8311
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Major Revisions in This Edition (1/2)

Page Description
Throughout Deletion of descriptions of “QFP (fine pitch) with heat spreader”
pp.23 to 38 Modification of configuration and renewal of content in 1.2 Standard (Leaded) Packages
pp.39 to 52 Modification of configuration and renewal of content in 1.3 Lead-free Packages
pp.54, 55 Modification of 2.1.1 CMOS-N5 Series
p.56 Modification of 2.1.2 CMOS-9HD, EA-9HD Series
pp.61, 62 Modification of 2.2.2 CMOS-9HD, EA-9HD Series
pp.66 to 69 Modification of 3.1.1 CMOS-N5 Series
pp.76 to 84 Modification of 3.1.3 CMOS-10HD Series
pp.86 to 91 Modification of 3.2.2 CMOS-9HD, EA-9HD Series
p.92 Modification of 3.2.3 CMOS-10HD Series
pp.94, 95 Addition of 4.1 SSOP
p.97 Addition of 4.2.2 52-pin QFP
p.98 Addition of 4.2.3 100-pin QFP (Correspondence to the replacement of CMOS-6, 6A, 6V)
p.99 Addition of 4.2.4 100-pin QFP (Correspondence to the replacement of CMOS-6S, 6X)
p.117 Addition of 4.6 SDIP

pp.235 to 237

Addition of 4.9.1 80-pin FPBGA

pp.276 to 280

Addition of 4.9.9 303-pin FPBGA

pp.295 to 300

Addition of 4.9.11 393-pin FPBGA

pp.301, 302 Addition of 4.10 FPLGA

pp.303, 304 Addition of 4.11 TFPBGA

p.305 Addition of Note 2 in CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Voo, GND, NC, SCAN PINS

pp.416, 417 Addition of part number in Table 5-10 Correspondence Between Internal Chip Sides and Ball
Numbers (108-pin FPBGA) (¢ PD65341, 65342, 65345, 65541, 65542, 65545)

pp.421, 422 Addition of Table 5-11 Correspondence Between Internal Chip Sides and Ball Numbers (161-pin

FPBGA) (1 PD65346, 65546)

pp.430 to 432

Addition of Table 5-14 Correspondence Between Internal Chip Sides and Ball Numbers (208-pin
FPBGA) (1 PD65346, 65347, 65546 65547)

pp.435 to 437

Addition of part number in Table 5-15 Correspondence Between Internal Chip Sides and Ball
Numbers (240-pin FPBGA) (# PD65345, 65346, 65545, 65546)

pp.450 to 454

Addition of Table 5-18 Correspondence Between Internal Chip Sides and Ball Numbers (393-pin
FPBGA) (1 PD65347, 65547)

p.455 Modification of Table 6-1 CMOS-N5 Series Pins That Can Be Used for Oscillators (¢ PD65891)

p.456 Modification of Table 6-2 CMOS-N5 Series Pins That Can Be Used for Oscillators (¢ PD65880)

p.456 Modification of Table 6-3 CMOS-N5 Series Pins That Can Be Used for Oscillators (# PD65881)

p.457 Modification of Table 6-5 CMOS-N5 Series Pins That Can Be Used for Oscillators (# PD65882)

p.458 Modification of Table 6-7 CMOS-N5 Series Pins That Can Be Used for Oscillators (¢ PD65883)

p.459 Modification of Table 6-8 CMOS-N5 Series Pins That Can Be Used for Oscillators (CPD65884)

p.462 Addition of part number in Table 6-14 CMOS-9HD Series Pins That Can Be Used for Oscillators (¢
PD65441, 1 PD65941)

p.462 Addition of part number in Table 6-15 CMOS-9HD Series Pins That Can Be Used for Oscillators (u
PD65442, 1 PD65942)
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Major Revisions in This Edition (2/2)

Page Description

p.463 Modification of Table 6-16 CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators
(1 PD65943, 65443)

p.468 Modification of Table 6-21 CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators
(1 PD65949, 65449)

p.474 Addition of Note 2 in CHAPTER 7 PACKAGE DRAWINGS

pp.474, 475 Modification of Table 7-1 List of Package Drawings

p.478 Modification of 7.2.1 44-pin QFP

p.480 Addition of 7.2.3 100-pin QFP

pp.481 to 487 Addition of “fine pitch” in 7.3 QFP (Fine Pitch)

3rd edition p.456 Deletion of 7.1.9 240-pin QFP (Including H/Sp)

3rd edition p.457 Deletion of 7.1.10 240-pin QFP (Stacked H/Sp)

p.489 Modification of 7.4.2 48-pin TQFP (for MP)
p.500 Addition of “for ES, CS” in 7.5.3 144-pin LQFP (for ES, CS)
p.502 Deletion of “for ES, CS” in 7.5.5 160-pin LQFP

3rd edition p.488 Deletion of 7.6.2 73-pin FPBGA

p.524 Modification of 7.8.9 240-pin FPBGA

p.526 Modification of 7.8.11 304-pin FPBGA

p.531 Addition of 7.11 TFPBGA

pp.543, 544 Modification of Table 9-1 CMOS-N5 Series Recommended Soldering Conditions

pp.553 to 556 Modification of Table 9-3 CMOS-10HD Series Recommended Soldering Conditions
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The mark * shows major revised points.

To obtain the latest documents when designing, contact an NEC Electronics sales office or a representative.
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INTRODUCTION

This manual explains the limits and points to be noted when designing LSIs using NEC Electronics’s CMOS gate

arrays and embedded arrays.

Thoroughly read this manual to ensure smooth LSI design.

Be sure to observe the items (general items, cautions, and limitations) described in this manual; otherwise, the

quality and performance of the LSl may be affected and the operation of the LS| may be abnormal.

Package Names

The following abbreviations are used for the package names in this manual.

Also refer to 1.1 Package Outline.

Abbreviation Standard Package Name
QFP Plastic QFP
PBGA Plastic BGA
ABGA Plastic BGA (C/D advanced type) with heat spreader
TBGA Tape BGA
FPBGA™ Fine pitch plastic BGA
SDIP Plastic shrink DIP

Regarding Production Lines

The production lines for the CMOS gate array and embedded array products differ in their maximum allowable

power consumption, thermal resistance and types of packages. This manual refers to the production lines as follows.

Products for which production lines are not described in the package lists in CHAPTER 1:

- Manufactured on “Line 1”

Products with superscript “Line 2” added in the package lists in CHAPTER 1:

- Manufactured on “Line 2”

Package information (package drawing, maximum allowable power consumption, thermal resistance, etc.) may

differ depending on the production line. Please refer to the package lists in CHAPTER 1 for package types (type and

number of pins) and production lines, and find the corresponding package information in each chapter.

The packages manufactured on Line 2 may have different markings depending on the product type, that is CS (ES)
or MP. For details, please refer to CHAPTER 8 PACKAGE MARKINGS.

Regarding the Order of Masters

Each of the information is described in gate size order, not in master order.

* Body Thickness of Each Package
The body thickness described in CHAPTER 1 PACKAGES in this manual includes the ball thickness.
For details, refer to CHAPTER 7 PACKAGE DRAWINGS.
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Related Documents
The related documents in this publication may include preliminary versions. However, preliminary versions are not
marked as such.

¢ CMOS-N5 Series Design Manual (A13826E)
¢ CMOS-9HD Series Design Manual (A12985E)
* EA-9HD Series Design Manual (A13282E)
¢ CMOS-10HD Series Design Manual (A15308E)
« SEMICONDUCTOR SELECTION GUIDE -Products and Packages- (X13769X)
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CHAPTER 1 PACKAGES

Each Series offer a variety of packages for each master. Base your package selection first on the number of 1/0

pins in the circuit specification.

Each Series has no input-only or output-only pins. The number of I/O pins and the number of power supply pins

differ depending on the master used. In addition, the position of power supply pins and the number of signal pins

differ depending on the package, consult NEC Electronics.

1.1 Package Outline

This section outlines the packages covered in this manual.

1.1.1 QFP (Quad Flat Package)

20

Figure 1-1 shows a cross-section of a normal QFP. In a normal QFP, the chip is placed on a metal plate called an
island. The leads and chip are connected by fine bonding wires measuring only several 10 #m in diameter.

In a low thermal resistance type QFP, the lead and island materials have increased thermal dissipation properties.
The construction itself is the same as a normal QFP.

Figure 1-1. Cross-section of QFP

Bonding wire Chip

/AN —

Lead Island
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CHAPTER 1 PACKAGES

1.1.2 PBGA (Plastic Ball Grid Array)

Figure 1-2 shows a cross-section of a PBGA package and Figure 1-3 shows the ball arrangements of a BGA
package. PBGA is a basic BGA package that uses a glass epoxy board for the interposer, and a wire bonding
method. It has an outstanding cost performance.

Figure 1-2. Cross-section of PBGA

Mold resin

Glass epoxy thin core Solder ball

Figure 1-3. Ball Arrangement of BGA Package

Full grid Perimeter Staggered
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1.1.3 ABGA (Advanced BGA)
Figure 1-4 shows a cross-section of an ABGA package. ABGA is a high-performance BGA that uses a multilayer
plastic board. It enables a high pin count, and has excellent electrical characteristics and heat dissipation.

Figure 1-4. Cross-section of ABGA

Heat spreader

S = '—u_u7

Resin

Multilayer plastic board
Solder ball
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CHAPTER 1 PACKAGES

1.1.4 TBGA (Tape BGA)

Figure 1-5 shows a cross-section of a TBGA package. TBGA is a BGA in which a tape automated bonding (TAB)
method is used for the internal connections. It enables a high pin count, and has excellent electrical characteristics
and heat dissipation.

Figure 1-5. Cross-section of TBGA

Adhesive layer
Stiffener

J
5 =—"1G00 |

Solder ball Resin TAB tape

1.1.5 FPBGA (Fine pitch Plastic BGA)

Figure 1-6 shows a cross-section of a FPBGA package. FPBGA is a basic chip size package (CSP) that uses an
organic resin board for the interposer, and a wire bonding method. It provides superior solder connection reliability
after being mounted on a motherboard.

Figure 1-6. Cross-section of FPBGA

Mold resin

Organic resin board Solder ball
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CHAPTER 1 PACKAGES

* 1.2 Standard (Leaded) Packages

1.2.1 CMOS-N5 Series

Table 1-1. CMOS-N5 Series List of Packages (1/2)

Package | Number | Lead Pitch |Body Size| Body |;PD65891 | 4PD65880 | 1/PD65881 | PD65892 | 1/PD65882 | 1/PD65894| 1/PDBS883
of Pins (mm) (mm)  [Thickness
(mm)
SSOP 20 0.65 6.65x6.1 {1.20 v v v - - - -
30 0.65 9.85x6.1 {1.20 v v v - - - -
QFP 44" o8 10x10 [2.70 v - - - - -
52 1.0 14 x14 |2.70 - - - - - - v
100 ""**|0.65 14x20 [2.70 - - - - v - -
100 ""**| 0.65 14x20 |2.70 - - - - v - -
QFP ™% 1160 0.5 24x24 |2.70 - - - - - - -
(fine pitch) | 208 0.5 28x28 |3.20 - - - - - - -
240 0.5 32x32 3.20 - - - - - - -
304 0.5 40x40 [3.70 - - - - - - -
TQFP " |48 ™" |05 7x7 1.00 v v v Vv - -
64" |05 10x10  |1.00 - - v v v
80 0.5 12x12  |1.00 - - - v v
100 "**| 0.5 14x14 |1.00 - - -
120 0.4 14 x 14 1.00 - - - - -
64 0.65 12 x12 1.00 - - v v v
LQFP "' | 44 0.8 10x10 |1.40 - v v - v - v
100 ""**|0.5 14x14  |1.40 - - - v v v
144" |05 20x20 [1.40 - - - - - v v
160 0.5 24x24 |1.40 - - - - - _ _
PBGA 256 1.27, perimeter | 27 x 27 2.13 - - - - - - -
FPBGA™* | 61 0.65, perimeter | 6 x 6 1.43 - - - - -
73 0.8, perimeter |8 x8 1.28 - - - - - -
80 0.8, perimeter [9x9 1.31 - - - - v - v
108 0.8, perimeter |11 x11 1.48 - - - - - -
144 0.8, perimeter |13 x13 1.48 - - - - - -
160 0.8, perimeter |13 x13 1.48 - - - - - - -
SDIP 64 1.78 17x58 |4.05 - - v - - - -
FPLGA 64 0.65 6x6 1.13 - - - - -
84 0.65 75%x75 |1.13 - - - - -
108 0.65 75%x75 |1.13 - - - - -
Notes 1. Line 2
2. Correspondence to the replacement of CMOS-6X, 6S
3. Correspondence to the replacement of CMOS-6, 6A, 6V
4. Low thermal resistance type
Remark V: Available, —: Cannot be used, Blank: Under study
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CHAPTER 1 PACKAGES

Table 1-1. CMOS-N5 Series List of Packages (2/2)

Package | Number |Lead Pitch (mm)| Body Size | Body | 4PD65884 | 1PD65885 | 1/PD65887 | 1/PD65889 | 1/PD65890 | 1/PD65893
of Pins (mm) Thickness
(mm)
QFP ™ |160 0.5 24x24 |2.70 - v - - -
(fine pitch) | 208 0.5 28x28 |3.20 - Vv v Vv Vv
240 0.5 32x32 |3.20 - - v v Vv Vv
304 0.5 40x40 |3.70 - - - - Vv Vv
TQFP "% 48" |05 7x7 1.00 - - - - - -
64" |05 10x10 |1.00 - - - - - -
80 0.5 12x12 |1.00 - - -
100 "**|0.5 14x14 |1.00 - -
120 0.4 14x14 |1.00 - - - - -
64 0.65 12x12 |1.00 - - -
LQFP "% |44 0.8 10x10 |1.40 Vv - - - - -
100 0.5 14 x14 |1.40 v v v - - -
14405 20%20 |1.40 v v v v
160 0.5 24x24 |1.40 Vv - - v v -
PBGA 256 1.27, perimeter |27 x 27 2.13 - - - - -
FPBGA "% | 80 0.8, perimeter |9 x 9 1.31 - - - -
108 0.8, perimeter |11 x11 1.48 - -
144 0.8, perimeter 13 x13 1.48
160 0.8, perimeter |13 x 13 1.48
Notes 1. Low thermal resistance type
2. Line2
Remark V: Available, —: Cannot be used, Blank: Under study
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CHAPTER 1 PACKAGES

1.2.2 CMOS-9HD Series

Table 1-2. CMOS-9HD Series List of Packages (1/4)

Package | Number Lead Pitch Body Size | Body |uPDG5941|1PD65942| 1/PD65943| 1/PD65944 | 1/PD65945 | 1/PD65946 | 1/PD65948
of Pins (mm) (mm) Thickness
(mm)

QFP 100 0.5 14 x 14 1.45 - - v v v v v

(fine pitch) | 120 0.5 20 x 20 2.70 - - - - - Vv -
144 0.5 20 x 20 2.70 - - v v v v v
160 0.5 24 x 24 2.70 - - v v v v v
176 0.5 24 x 24 2.70 - - - v v v v
208 0.5 28 x 28 3.20 - - - v v v
240 0.5 32 x 32 3.20 - - - - v v
304 0.5 40 x 40 3.70 - - - - - - v

TQFP 48N |05 7x7 1.00 v v v - -

(fine pitch) [, noe 10 5 10x10 |1.00 N N N - -
80 0.5 12 x12 1.05 - - -
80" |05 12 x 12 1.00 - v v v Vv Vv -
100 0.5 14 x 14 1.00 - - - - - v
100 0.5 14 x 14 1.00 - v v
120 0.4 14 x 14 1.00 - - v - - v
120N | 0.4 14 x 14 1.00 - - v - -

LQFP 100" | 0.5 14 x 14 1.40 - - v v v v Vv

(fine pitch) 144 o5 20x20 [1.40 - - - - - -
144" 0.5 20 x 20 1.40 - - v v v v v

PBGA 225 1.5, full grid 27 x 27 2.13 - - - - -
256 1.27, perimeter | 27 x 27 2.13 - - - - - - v
272 1.27, perimeter | 27 x 27 2.13 - - - - - - v
313 1.27, staggered | 35 x 35 2.33 - - - - - - -
352 1.27, perimeter | 35 x 35 2.33 - - - - - - -

Note Line 2
Remark V: Available, —: Cannot be used, Blank: Under study
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CHAPTER 1 PACKAGES

Table 1-2. CMOS-9HD Series List of Packages (2/4)

26

Remark V: Available, —: Cannot be used, Blank: Under study

User's Manual A16400EJ4VODM

Package | Number | Lead Pitch Body Body | ;/PD65941 | /PD65942 | 1/PDE5943 | 1/PD65944 | 1/PD65945 | 1/PD65946 | 1/PDB5948
of Pins (mm) Size | Thickness
(mm) | (mm)
FPBGA 108 0.8, perimeter |11 x11 |1.51 - -
108 "° |0.8, perimeter |11 x11 |1.48 - - v Vv Vv
144 0.8, perimeter |13 x13 |1.51 - -
144 "°° 0.8, perimeter |13 x13 |1.48 - - Vv v
160 0.8, perimeter |13 x13 |1.51 - - -
160 "° 0.8, perimeter |13 x13 |1.48 - - - Vv
161" |0.65, perimeter |10x10 |1.43 - - Vv
176 0.8, perimeter |15x15 |1.51 - - -
176 "° |0.8, perimeter |15x15 |1.48 - - - v v v v
208 0.8, perimeter |15x15 |1.51 - - - - - -
208" |08, perimeter |15x15 |1.48 - - - - Vv Vv Vv
240 0.8, perimeter |19x19 |1.51 - - - - - - -
240"° |08, perimeter |19x19 |1.48 - - - - - vV -
TBGA 256 1.27, perimeter |27 x27 [1.40 - - - - - v v
with heat | 352 1.27, perimeter |35x35 |1.40 - - - - - - -
spreader 420 1.27, perimeter |35 x 35 1.40 - - - - - - -
500 1.27, perimeter |40 x 40 1.40 - - - - - - -
576 1.27, perimeter |40 x40 |1.40 - - - - - - -
696 1.0, perimeter |40 x40 |1.40 - - - - - - -
ABGA 672 1.27, perimeter |45 x 45 |2.48 - - - - - - -
FPLGA 64 0.65 6 x6 1.13 - - v - - - -
84 0.65 75%x75 [1.13 - - -
108 0.65 75%x75 [1.13 - - -
TFPBGA 65 0.5 6x6 0.83 - - - - - -
Note Line 2




CHAPTER 1 PACKAGES

Table 1-2. CMOS-9HD Series List of Packages (3/4)

Package | Number | Lead Pitch (mm) Body Size Body |4PD65949 | £PD65951 | 1 PD65954 | 11 PD65956 | 1/ PD65958
of Pins (mm) Thickness
() 4 PD65961 | 1 PD65964 | 1/ PD65966 | 1/ PD65968
QFP 100 0.5 14 x 14 1.45 v v v - -
(fine pitch) | 120 05 20 x 20 2.70 - - - - _
144 0.5 20 x 20 2.70 v v - - -
160 0.5 24 x 24 2.70 v v v v -
176 0.5 24 x 24 2.70 -
208 0.5 28 x 28 3.20 v v v v v
240 0.5 32 x 32 3.20 v v v v v
304 0.5 40 x 40 3.70 v v v v v
TQFP"* |48 05 7x7 1.00 - - - - -
(fine pitch) | 64 0.5 10x 10 1.00 - - - - -
80 0.5 12 x12 1.05 - - - - -
100 0.5 14 x 14 1.00 v - - - -
120 0.4 14 x 14 1.00 v - - - -
LQFP 100" |0.5 14 x 14 1.40 - - v - -
(fine pitch) | 144 0.5 20 x 20 1.40 v - - - -
144" |05 20 x 20 1.40 v - - - -
PBGA 225 1.5, full grid 27 x 27 2.13 -
256 1.27, perimeter 27 x 27 2.13 v v v -
272 1.27, perimeter 27 x 27 2.13 v v - -
313 1.27, staggered 35x35 2.33 v v
352 1.27, perimeter 35x 35 2.33 v v v v v
FPBGA 108 0.8, perimeter 11 x11 1.51 - - - -
144 0.8, perimeter 13 x 13 1.51 v - - -
160 0.8, perimeter 13 x13 151 v -
176 0.8, perimeter 15x 15 151 v v -
208 0.8, perimeter 15x15 1.51 -
208" | 0.8, perimeter 15 x 15 1.51 v v -
240 0.8, perimeter 19x19 1.51 -
303" | 0.65, perimeter 16 x 16 1.43 - - - v -
304 0.8, perimeter 19 x 19 1.51 - -
393" | 0.65, perimeter 16 x 16 1.39 v - - - -
TBGA 256 1.27, perimeter 27 x 27 1.40 v v - -
with heat | 352 1.27, perimeter 35x35 1.40 v Vv Vv Vv -
spreader [ 454 1.27, perimeter 35x 35 1.40 - v v v v
500 1.27, perimeter 40 x 40 1.40 - - v v v
576 1.27, perimeter 40 x 40 1.40 - - - v v
696 1.0, perimeter 40 x 40 1.40 - - - - v
ABGA 672 1.27, perimeter 45 x 45 2.48 - - - - v
Note Line 2
Remarks 1. v: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-2. CMOS-9HD Series List of Packages (4/4)

Package | Number | Lead Pitch (mm) Body Size Body | #PD65969 | #PD65970 | 4 PD65971
of Pins (mm) Thickness
(mm)

QFP 100 0.5 14 x 14 1.45 - - -

(fine pitch) | 100 05 20 x 20 2.70 - - -
144 0.5 20 x 20 2.70 - - -
160 0.5 24 x 24 2.70 - - -
176 0.5 24 x 24 2.70 - - -
208 0.5 28 x 28 3.20
240 0.5 32 x32 3.20
304 0.5 40 x 40 3.70

TQFP 48 0.5 7x7 1.00 - - -

(fine pitch) | g4 0.5 10 x 10 1.00 - - -
80 0.5 12 x 12 1.05 - - -
100 0.5 14 x 14 1.00 - - -
120 0.4 14 x 14 1.00 - - -

LQFP 144 0.5 20 x 20 1.40 - - -

(fine pitch)

PBGA 225 1.5, full grid 27 x 27 2.13 - - -
256 1.27, perimeter 27 x 27 2.13 - - -
272 1.27, perimeter 27 x 27 2.13 - - -
313 1.27, staggered 35x%x35 2.33 - - -
352 1.27, perimeter 35x35 2.33 - - -

FPBGA 108 0.8, perimeter 11x11 1.51 - - -
144 0.8, perimeter 13 x13 151 - - -
160 0.8, perimeter 13x13 1.51 - - -
176 0.8, perimeter 15 x 15 1.51 - - -
208 0.8, perimeter 15x15 151 - - -
240 0.8, perimeter 19x19 1.51 - - -
304 0.8, perimeter 19 x 19 1.51 - - -

TBGA 256 1.27, perimeter 27 x 27 1.40 - - -

with heat | 35 1.27, perimeter 35x 35 1.40

spreader 420 1.27, perimeter 35 x 35 1.40 v
500 1.27, perimeter 40 x 40 1.40 v v
576 1.27, perimeter 40 x 40 1.40
696 1.0, perimeter 40 x 40 1.40

ABGA 672 1.27, perimeter 45 x 45 2.48

Remark V: Available, —: Cannot be used, Blank: Under study
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CHAPTER 1 PACKAGES

1.2.3 EA-9HD Series

Table 1-3. EA-9HD Series List of Packages (1/4)

Package | Number Lead Pitch Body Size | Body | ,PDe5441 | 1PDE5442 | 1PDE5443 | 1PDB5A4A | 1PDEBAS LPDB5A48
of Pins (mm) (mm) Thickness
(mm)
QFP 100 0.5 14x14 |1.45 - _
(fine pitch) | 120 0.5 20 x 20 2.70 - - - - -
144 0.5 20 x 20 2.70 - - v v v
160 0.5 24 x 24 2.70 - - v
176 0.5 24 x 24 2.70 - - -
208 0.5 28 x 28 3.20 - - - - v
240 0.5 32 %32 3.20 - - - - -
304 0.5 40 x 40 3.70 - - - - -
TQFP 48" |os 7x7 1.00 v - Vv - -
(fine pitch) |64 0.5 10x 10 1.00 - - - -
64" |05 10x10 |1.00 - - v - -
80 0.5 12 x 12 1.05 - -
80" |05 12x12  |1.00 - - v v v
100™"*° |05 14x14  |1.00 - v
120 0.4 14 x 14 1.00 - -
120™"° |0.4 14x14  |1.00 - - v - -
LQFP ™ |100 0.5 20x20 |1.40 - - Vv v v
(fine pitch) |144 0.5 20x20 |1.40 - - v Vv
PBGA 225 1.5, full grid 27 x 27 2.13 - - - - -
256 1.27, perimeter |27 x 27 2.13 - - - - -
272 1.27, perimeter |27 x 27 2.13 - - - - -
313 1.27, staggered |35 x 35 2.33 - - - - -
352 1.27, perimeter |35 x 35 2.33 - - - - -
Note Line 2

Remark V: Available, —: Cannot be used, Blank: Under study
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Table 1-3. EA-9HD Series List of Packages (2/4)

30

Remark V: Available, —: Cannot be used, Blank: Under study
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Package | Number Lead Pitch | Body Size | Body | ;,ppesad1| puDesa42 | 1PDE5443 | LPDB5A44 1IPDE5AG
of Pins (mm) (mm) Thickness
(mm)
FPBGA 108 0.8, perimeter |11 x 11 1.51 - -
108 " | 0.8, perimeter |11 x11 |1.48 - - v v
109 " |0.8, perimeter [11x11 [1.48 - - Vv
144 0.8, perimeter |13 x 13 1.51 - -
160 0.8, perimeter |13 x 13 1.51 - - -
160 " | 0.8, perimeter [13x13  [1.48 - - - Vv
176 0.8, perimeter |15 x 15 1.51 - - -
176 " | 0.8, perimeter [15x15 [1.48 - - - v v
208 0.8, perimeter |15 x 15 1.51 - -
208 " | 0.8, perimeter |[15x15 [1.48 - - - -
240 0.8, perimeter |19 x 19 1.51 - - - - -
240" | 0.8, perimeter [19x19 [1.48 - - v
TBGA 256 1.27, perimeter |27 x 27 1.40 - - - - v
withheat |355 1127, perimeter |35x35 |1.40 - - - - -
spreader
420 1.27, perimeter |35 x 35 1.40 - - - - -
500 1.27, perimeter (40 x 40 1.40 - - - - -
576 1.27, perimeter |40 x 40 1.40 - - - - -
696 1.0, perimeter |40 x 40 1.40 - - - -
ABGA 672 1.27, perimeter |45 x 45 2.48 - - - - -
FPLGA 64 0.65 6 x6 1.13 - - - -
84 0.65 75x75 |1.13 - -
108 0.65 75x75 |[1.13 - -
TFPBGA |65 0.5 6x6 0.83 - - v - -
Note Line 2




CHAPTER 1 PACKAGES

Table 1-3. EA-9HD Series List of Packages (3/4)

Package Number | Lead Pitch (mm) [Body Size| Body | #PD65449 | #PD65451 | 14 PD65454 | 11PD65456 | 1 PD65458
of Pins (mm) | Thickness
(mm) 4 PD65461 | 41PD65464 | 11PD65466 | 1/ PD65468
QFP 100 05 14x14 [1.45 yheer - -
(fine pitch) 120 0.5 20x20 |[2.70 - - - - -
144 0.5 20x20 |2.70 v v v - -
160 0.5 24 x 24 2.70 v v v v -
176 0.5 24 x 24 2.70 -
208 0.5 28x28 |3.20 v v v v v
240 0.5 32x32 |3.20 v v v v v
304 0.5 40x40 [3.70 v y et v v
TQFP "°? 48 0.5 7x7 1.00 - - - - -
(fine pitch) 64 05 10x10 |1.00 - - - - -
80 0.5 12 x12 1.05 - - - - -
100 0.5 14 x 14 1.00 v - - - -
120 0.4 14 x 14 1.00 - - - -
LQFP 100 *"**|0.5 14x14 [1.40 - - N - -
(fine pitch) 144 0.5 20x20 [1.40 - - - -
144™°%|0.5 20%20 [1.40 v _ _ _
PBGA 225 1.5, full grid 27 x 27 2.13 -
256 1.27, perimeter |27 x27 |2.13 v v v -
272 1.27, perimeter |27 x27 |2.13 v v -
313 1.27, staggered |35x35 |2.33 v v
352 1.27, perimeter |35x35 |2.33 v v v v v
FPBGA 108 0.8, perimeter 11 x11 151 - - - - -
144 0.8, perimeter 13x13 |1.51 - - -
160 0.8, perimeter 13x13 |1.51 - - -
176 0.8, perimeter 15x15 |1.51 -
208 0.8, perimeter 15x15 |1.51 -
208 "***| 0.8, perimeter 15x15 |[1.51 v N -
240 0.8, perimeter 19x19 |1.51 - -
303 "°?|0.65, perimeter |16 x 16 |1.43 - - - V] -
304 0.8, perimeter 19x19 |1.51 - - - -
393 "°?|0.65, perimeter |16 x 16 |1.39 - - - -
TBGA 256 1.27, perimeter |27 x27 |1.40 v v -
with heat 352 1.27, perimeter |35x35 |1.40 v v v v
spreader 420 1.27, perimeter |35x35 |1.40 - v v v v
500 1.27, perimeter |40 x40 |1.40 - - v v v
576 1.27, perimeter |40 x40 |1.40 - - - v v
696 1.0, perimeter 40x40 |1.40 - - - - v
ABGA 672 1.27, perimeter |45 x45 |2.48 - - - -
Notes 1. 4-layer product is under study.
2. Line2
Remarks 1. v: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
User's Manual A16400EJ4VODM 31
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Table 1-3. EA-9HD Series List of Packages (4/4)

Package | Number | Lead Pitch (mm) Body Size Body 1 PD65469 | 1 PD65470 | 11 PD65471
of Pins (mm) Thickness
(mm)

QFP 100 0.5 14 x 14 1.45 - - -

(fine pitch) | 120 0.5 20 x 20 2.70 - - -
144 0.5 20 x 20 2.70 - - -
160 0.5 24 x 24 2.70 - - -
176 0.5 24 x 24 2.70 - - -
208 0.5 28 x 28 3.20
240 0.5 32x32 3.20
304 0.5 40 x 40 3.70

TQFP 48 0.5 77 1.00 - - -

(fine pitch) | g4 0.5 10x 10 1.00 - - -
80 0.5 12 x 12 1.05 - - -
100 0.5 14 x 14 1.00 - - -
120 0.4 14 x 14 1.00 - - -

LQFP 144 0.5 20 x 20 1.40 - - -

(fine pitch)

PBGA 225 1.5, full grid 27 x 27 2.13 - - -
256 1.27, perimeter 27 x 27 2.13 - - -
272 1.27, perimeter 27 x 27 2.13 - - -
313 1.27, staggered 35x35 2.33 - - -
352 1.27, perimeter 35x35 2.33 - - -

FPBGA 108 0.8, perimeter 11 x11 1.51 - - -
144 0.8, perimeter 13x13 1.51 - - -
160 0.8, perimeter 13 x13 1.51 - - -
176 0.8, perimeter 15x15 151 - - -
208 0.8, perimeter 15x15 1.51 - - -
240 0.8, perimeter 19 x 19 1.51 - - -
304 0.8, perimeter 19x19 1.51 - - -

TBGA 256 1.27, perimeter 27 x 27 1.40 - - -

with heat | 357 1.27, perimeter 35x35 1.40

spreader 420 1.27, perimeter 35x35 1.40 v v v
500 1.27, perimeter 40 x 40 1.40 v
576 1.27, perimeter 40 x 40 1.40 v
696 1.0, perimeter 40 x 40 1.40

ABGA 672 1.27, perimeter 45 x 45 2.48

Remark V: Available, —: Cannot be used, Blank: Under study
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CHAPTER 1 PACKAGES

1.2.4 CMOS-10HD Series

Table 1-4. CMOS-10HD Series List of Packages (1/10)

(@) Single power supply (1/3)

Package | Number | Lead Pitch (mm) Body Size Body |u#PD65301 | #PD65302 | 1#PD65303 | £PD65304 | 1 PD65305
of Pins (mm) Thickness
(mm) (4 PD65501 | 4 PD65502 | 1 PD65503 | 1/ PD65504 | 1 PD65505
QFP 144 0.5 20 x 20 2.70 -
(fine pitch) | 160 0.5 24 x 24 2.70 -
208 0.5 28 x 28 3.20 - -
240 0.5 32 x 32 3.20 - - -
304 0.5 40 x 40 3.70 - - - - -
TQFP ™ |48 05 7x7 1.00 v - - - -
64 0.5 10 x 10 1.00 - - -
80 0.5 12 x 12 1.00 -
120 0.4 14 x 14 1.00 - - _
LQFP ™ |44 0.8 10 x 10 1.40 -
100 0.5 14 x 14 1.40 - - -
144 0.5 20 x 20 1.40 - -
FPBGA |61"°° |0.65, perimeter 6x6 1.43 - - - -
108" | 0.8, perimeter 11x11 1.48
144" | 0.8, perimeter 13 x13 1.48 -
160 0.8, perimeter 13x13 1.51 -
208 0.8, perimeter 15x15 1.51 - - -
240 0.8, perimeter 19x19 151 - - -
240" 0.8, perimeter 19x19 1.48 - - -
304" | 0.8, perimeter 19 x 19 1.48 - - - -
393" | 0.65, perimeter 16 x 16 1.39 - - - - -
PBGA 256 1.27, perimeter 27 x 27 2.13 - - -
313 1.27, staggered 35x%x35 2.33 - - - - -
352 1.27, perimeter 35x35 2.33 - - - - -
FPLGA 64 0.65 6 %6 1.13 - - - -
84 0.65 75%x75 1.13 -
108 0.65 7.5x75 1.13 -
Note Line 2
Remarks 1. V: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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Table 1-4. CMOS-10HD Series List of Packages (2/10)

(@) Single power supply (2/3)

Package [Number of|Lead Pitch (mm)|Body Size | Body |#PD65306 |4 PD65307 | #PD65308 | 1/PD65309 | 1PD65310 | 12PD65311
Pins (mm) Thickness
(mm) 1 PD65506 | 1/PD65507 | £ PD65508 | 1 PD65509 | 1/ PD65510 | 12PD65511
QFP 144 0.5 20 x 20 2.70
(fine pitch) | 160 0.5 24x24 | 270 v
208 0.5 28 x 28 3.20
240 0.5 32 x32 3.20
304 0.5 40 x 40 3.70 -
TQFP " | 48 05 7x7 1.00 - - - - - -
64 0.5 10 x 10 1.00 = - - - - =
80 0.5 12 x12 1.00 - - -
120 0.4 14 x 14 1.00 - -
LQFP " | 44 0.8 10x10 | 1.40 - - - - - -
100 0.5 14 x 14 1.40 - =
144 0.5 20 x 20 1.40
FPBGA | 108"™° | 0.8, perimeter |11x11 | 1.48 - - - - -
144™° | 0.8, perimeter | 13x13 | 1.48 - - - -
160 ™ | 0.8, perimeter | 13x13 | 1.48 - -
161 ™ | 0.65, perimeter | 10 x10 | 1.43 - - - - -
208" | 0.8, perimeter | 15 x 15 1.48 -
240 0.8, perimeter | 19 x 19 151
240" | 0.8, perimeter | 19x19 | 1.48
304" | 0.8, perimeter | 19x19 | 1.48
393" | 0.65, perimeter | 16 x 16 | 1.39 - - -
PBGA 256 1.27, perimeter 27 x 27 2.13 -
313 1.27, staggered 35 x 35 2.33
352 1.27, perimeter | 35 % 35 2.33
Note Line 2

Remarks 1. V: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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Table 1-4. CMOS-10HD Series List of Packages (3/10)

(@) Single power supply (3/3)

Package | Number | Lead Pitch (mm) Body Size Body |uPD65321 | uPD65322 | 11PD65323
of Pins (mm) Thickness
(mm) 4 PD65521 | 41 PD65522 | 11 PD65523
TQFP ™ | 64 0.5 10 x 10 1.00 - -
80 0.5 12 x 12 1.00 - -
100 0.5 14 x 14 1.00
120 0.4 14 x 14 1.00 -
LQFP " |100 0.5 14 x 14 1.40
144 0.5 20 x 20 1.40 - -
Note Line 2

Remarks 1. v: Available, —: Cannot be used, Blank: Under study

2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

Table 1-4. CMOS-10HD Series List of Packages (4/10)

(b) Single power supply, dedicated TBGA package (1/2)

Package | Number | Lead Pitch (mm) Body Size Body |uPD65324 | 4PD65325 | 1 PD65326 | 1 PD65327 | 1 PD65328
of Pins (mm) Thickness
(mm) HPD65524 | 41 PD65525 | 1 PD65526 | 1 PD65527 | 11 PD65528
TBGA 256 1.27, perimeter 27 x 27 1.40
with heat | 350 1.27, perimeter 35x35 1.40 - -
spreader /o4 1.27, perimeter 35x 35 1.40 - - -
500 1.27, perimeter 40 x 40 1.40 - - - -
576 1.27, perimeter 40 x 40 1.40 - - - - -

Remarks 1. V: Available, —: Cannot be used, Blank: Under study

2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

Table 1-4. CMOS-10HD Series List of Packages (5/10)

(b) Single power supply, dedicated TBGA package (2/2)

Package | Number | Lead Pitch (mm) Body Size Body | #PD65329 | uPD65330 | 4 PD65331
of Pins (mm) Thickness

(mm) 1 PD65529 | #PD65530 | 1 PD65531
TBGA 256 1.27, perimeter 27 x 27 1.40
with heat | 35 1.27, perimeter 35x35 1.40
spreader -4 1.27, perimeter 35x 35 1.40
500 1.27, perimeter 40 x 40 1.40
576 1.27, perimeter 40 x 40 1.40

Remarks 1. V: Available, —: Cannot be used, Blank: Under study

2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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Table 1-4. CMOS-10HD Series List of Packages (6/10)

(c) Dual power supply (1/3)

Package | Number | Lead Pitch |Body Size| Body |, pPD65341 | #PD65342 | uPD65343 | 1 PD65344 | 1 PD65345
of Pins (mm) (mm) Thickness
(mm) | #PD65541 | /PD65542 | uPD65543 | 1/PD65544 | 11 PD65545
QFP 144 0.5 20x20 |2.70 - Vv
(fine pitch) | 160 0.5 24x24 |2.70 - v
208 0.5 28x28 |3.20 - - v
240 0.5 32x32 |3.20 - - -
304 0.5 40x40 |3.70 - - - - -
TQFP " |48 0.5 7x7 1.00 - - - -
64 0.5 10x10 |1.00 - - -
80 0.5 12x12 |1.00 -
120 0.4 14x14 |1.00 - - -
LQFP " |44 0.8 10x10 |1.40 -
100 0.5 14x14 |1.40 - - - v
144 0.5 20x20 |1.40 - - v v
FPBGA |61  |0.65, perimeter |6 x 6 1.43 - - - -
108" |0.8, perimeter |11x11 |[1.48 Vv Vv Vv
144" |0.8, perimeter |13 x13 [1.48 -
160" |0.8, perimeter |13 x13 |1.48 -
161" |0.65, perimeter [10x10 [1.43 -
208 " |0.8, perimeter |15x15 [1.48 - - v v
240 0.8, perimeter |19 x 19 1.51 - - -
240" |0.8, perimeter |19x19 [1.48 - - -
304" |0.8, perimeter [19x19 |1.48 - - - -
393" |0.65, perimeter [16x16 |1.39 - - - - -
PBGA 256 1.27, perimeter |27 x 27 2.13 - - -
313 1.27, staggered |35 x 35 2.33 - - - - -
352 1.27, perimeter |35 x 35 2.33 - - - - -
FPLGA |64 0.65 6x6 1.13 - - - -
84 0.65 75x75 |1.13 -
108 0.65 75x75 |1.13 -
Note Line 2

Remarks 1. v: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

36 User's Manual A16400EJ4VODM



CHAPTER 1 PACKAGES

Table 1-4. CMOS-10HD Series List of Packages (7/10)

(c) Dual power supply (2/3)

Package | Number Lead Pitch | Body Size | Body | ,PD65346 | /PD65347 | 4PD65348 | 1/PD65349 | 1/PD65350 | 1PD65351
of Pins (mm) (mm) Thickness
(mm) | 4PD65546 | /PD65547 | 1PD65548 | 1/PD65549 | 1/PD65550 | 1/PDB5551

QFP 144 0.5 20%20 |2.70

(fine pitch) | 160 0.5 24 x 24 2.70
208 0.5 28x28 [3.20 v
240 05 32x32 [3.20 v
304 0.5 40x40 |3.70 - v

TQFP 48 05 7x7 1.00 - - - - - -
64 0.5 10x10 |1.00 - - - - - -
80 0.5 12x12  |1.00
120 0.4 14x14 |1.00

LQFP 44 0.8 10 x 10 1.40 - - _ _ _ _
100 05 14 x14 |1.40 v v v v
144 0.5 20%20 |1.40 v

FPBGA |61""°  |0.65, perimeter |6 x 6 1.43 - - - - - -
108" |0.8, perimeter |[11x11 [1.48 - - - - -
144" 0.8, perimeter |13x13 [1.48 - - - -
160" |0.8, perimeter |13 x13 [1.48 v - -
161" |0.65, perimeter |10x10 [1.43 v - - - - -
208 " |0.8, perimeter |15x15 [1.48 -
240 0.8, perimeter |19 x 19 151 v v
240" |0.8, perimeter |19x19 [1.48
304" |0.8, perimeter |19x19 |1.48 Vv v
393" |0.65, perimeter |16 x16 |1.39 - v - -

PBGA 256 1.27, perimeter |27 x 27 2.13 v -
313 1.27, staggered |35 x 35 2.33
352 1.27, perimeter |35 x 35 2.33

Note Line 2

Remarks 1. v: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-4. CMOS-10HD Series List of Packages (8/10)

(c) Dual power supply (3/3)

Package | Number | Lead Pitch (mm) Body Size Body |#PD65361 |4 PD65362 | 14 PD65363
of Pins (mm) Thickness
(mm) | #PDBS561 | 11PDES562 | 4PDE5563
TQFP™* |64 0.5 10 x 10 1.00 v - -
80 0.5 12 x12 1.00 - -
100 0.5 14 x 14 1.00
120 0.4 14 x 14 1.00 -
LQFP™* |100 0.5 14 x 14 1.40 v
144 0.5 20 x 20 1.40 - -
Note Line 2

Remarks 1. v: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

Table 1-4. CMOS-10HD Series List of Packages (9/10)

(d) Dual power supply, dedicated TBGA package (1/2)

Package | Number | Lead Pitch (mm) Body Size Body 1 PD65364 | £ PD65365 | 1 PD65366 | 1 PD65367 | 1 PD65368
of Pins (mm) Thickness
(mm) 4 PD65564 | 11PD65565 | 1/ PD65566 | 1 PD65567 | 1 PD65568
TBGA 256 1.27, perimeter 27 x 27 1.40
with heat | 35 1.27, perimeter 35x35 1.40 - - v v
spreader 420 1.27, perimeter 35x 35 1.40 - - - v
500 1.27, perimeter 40 x 40 1.40 - - - - v
576 1.27, perimeter 40 x 40 1.40 - - - - -

Remarks 1. V: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

Table 1-4. CMOS-10HD Series List of Packages (10/10)

(d) Dual power supply, dedicated TBGA package (2/2)

Package | Number | Lead Pitch (mm) Body Size Body | xPD65369 |1 PD65370 | 1/ PD65371
of Pins (mm) Thickness
(mm) 4 PD65569 | 4 PD65570 | 1 PD65571
TBGA 256 1.27, perimeter 27 x 27 1.40
with heat | 35 1.27, perimeter 35x35 1.40 v v Vv
spreader oo 1.27, perimeter 35 %35 1.40 v
500 1.27, perimeter 40 x 40 1.40 v v v
576 1.27, perimeter 40 x 40 1.40 v

Remarks 1. v: Available, —: Cannot be used, Blank: Under study
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

* 1.3 Lead-free Packages

1.3.1 CMOS-N5 Series
Caution If you need the latest information, please contact NEC Electronics.

Table 1-5. CMOS-N5 Series List of Packages (1/2)

Package Number | Lead Pitch Body Body |uPD65891 | 1/PD65880| 1/PD65881 | 1/PD65892 | 1/PDB5882 | 1/PD65894 | 1/PD65883
of Pins (mm) Size Thickness
(mm) (mm)
SSoP 20 0.65 6.65x 6.1 [1.20 v v - - - -
30 0.65 9.85x 6.1 [1.20 v v v - - - -
QFP 44"t o8 10x10 |2.70 v Vv - - - - -
52 1.0 14x14 |2.70 - - - - - -
64 1.0 14x20 |2.70 - - - - v - -
100 "*°* |0.65 14x20 |[2.70 - - - - v - -
100 ™*°* |0.65 14x20 |2.70 - - - - v - -
QFP™**  |160 0.5 24x24 (270 - - - = - y -
(fine pitch) | 208 0.5 28x28 |3.20 - - - - - - -
240 0.5 32x32 [3.20 - - - = - - -
304 0.5 40x40 |[3.70 - - 4 = - - -
Note 1 Note 4
TQFP 48 0.5 7x7 1.00 v Vv v - -
64" |05 10x10 [1.00 - S Vv
80 0.5 12x12 |1.00 - = -
100 "** |05 14x14 |1.00 - - - - -
120 0.4 14x14 |1.00 = - - - -
64 0.65 12x12 |1.00 ) - v - -
LQFP " |44 0.8 10 x10 |1.40 = v v - v - v
100 "** |05 14 x 14 |1.40 - - - v v
144"°°* |05 20x20 |1.40 - - - - - v
160 0.5 24x24 [1.40 - - - - - - -
PBGA 256 1.27, perimeter |27 x 27 |2.13 - - - - - - -
FPBGA """ |61 0.65, perimeter |6 x 6 1.43 - - - - -
80 0.8, perimeter |9 x 9 1.48 - - - - v - v
108 0.8, perimeter |11 x 11 1.48 - - - - - -
144 0.8, perimeter |13 x13 |1.48 - - - - - -
160 0.8, perimeter |13 x13 |1.48 - - - - - - -
SDIP 64 1.78 17 x58 |4.05 - - v - - - -
FPLGA 64 0.65 6x6 1.13 - - - - -
84 0.65 75x75 |1.13 - - - - -
108 0.65 75x75 [1.13 - - - - -

Notes 1. Line 2
2. Correspondence to the replacement of CMOS-6X, 6S
3. Correspondence to the replacement of CMOS-6, 6A, 6V
4. Low thermal resistance type

Remark V: Available, —: Cannot be used, Blank: Ask

User's Manual A16400EJ4VODM 39



CHAPTER 1 PACKAGES

Table 1-5. CMOS-N5 Series List of Packages (2/2)

Package | Number | Lead Pitch (mm) | Body Size |  Body | ppesaas | 1/Ppesggs | 4PD65887 | PD65889 | 1/PD6580 | 1/PDB5893
of Pins (mm) Thickness
(mm)
QFP ™' |160 0.5 24x24  |2.70 - - - -
(fine pitch) | 208 0.5 28x28 [3.20 - Vv
240 0.5 32 %32 3.20 - - v
304 0.5 40 x 40 3.70 - - - -
TQFP "% 48™"*! |05 7x7 1.00 - - - - - -
64 """ |05 10x10  |1.00 - - - - -
80 0.5 12 x 12 1.00 - - -
100 "**|0.5 14x14  [1.00 - - -
120 0.4 14 x 14 1.00 - -
64 0.65 12 x 12 1.00 - - -
LQFP "% |44 0.8 10x10  |1.40 v - - P - -
100 0.5 14 x 14 1.40 v v - - -
144|055 20x20 |1.40 v v v
160 0.5 24 x 24 1.40 v - -
PBGA 256 1.27, perimeter |27 x 27 2.13 - = - - -
FPBGA 80 0.8, perimeter 9x9 1.31 = - - -
108 0.8, perimeter 11x11 151 - -
144 0.8, perimeter 13 x 13 1.51
160 0.8, perimeter 13 x13 151
Notes 1. Low thermal resistance type
2. Line?2
Remark V: Available, —: Cannot be used, Blank: Ask
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CHAPTER 1 PACKAGES

1.3.2 CMOS-9HD Series

Table 1-6. CMOS-9HD Series List of Packages (1/3)

Package | Number | Lead Pitch | BodySize | Body |uPD65941| 4PD65942| 1/PDB5943 | 1/PD65944 | 1/PDB5945 | 1/PD65946 | 1/PDB5948
of Pins (mm) (mm) Thickness
(mm)
QFP 100 0.5 14 X 14 1.45 - - v v v
(fine pitch) | 120 0.5 20%20 |2.70 - - - - - v -
144 0.5 20 %20 2.70 - - v v v v v
160 0.5 24 %24 1270 - - v v v v
176 0.5 24 x 24 2.70 - - - v v
208 0.5 28 x 28 3.20 - - - - v v v
240 0.5 32 %32 3.20 - - - - - v v
304 0.5 40 x40 3.70 - - - - - -
TQFP " |48 0.5 7x7 1.00 Vv Vv v - - - -
(fine pitch) |64 0.5 10%x10 |1.00 v - — - -
80 0.5 12 x12 1.00 - v v v v v -
100 0.5 14 X 14 1.00 - v v v
120 0.4 14 x 14 1.00 - - v = =
LQFP ™ | 100 0.5 14 %14 |1.40 - Vv Vv v Vv
(fine pitch) | 144 0.5 20%20 [1.40 - - v v v Vv
PBGA 225 1.5, full grid 27 X 27 2.13 - - . = -
256 1.27, perimeter |27 * 27 2.13 - = = - - -
272 1.27, perimeter |27 X 27 2.13 - - b - - -
313 1.27, staggered [35%35 [2.33 - - - - - -
352 1.27, perimeter [35%35 [2.33 - - - - - - -
FPBGA""® | 108 0.8, perimeter  [11x11 [1.48 - - v v v
144 0.8, perimeter |13 %13 [1.48 - - v v
160 0.8, perimeter |13 %13 [1.48 - - - v
161 0.65, perimeter |10 10 |1.43 - - v
176 0.8, perimeter |15%15 [1.48 - - - v v v v
208 0.8, perimeter |15%15 [1.48 - - - - v v v
240 0.8, perimeter |19 %19 [1.48 - - - - - v -
304 0.8, perimeter |19 %19 |1.48 - - - - - - -
393 0.65, perimeter |16 X 16 1.39 - -
TBGA 256 1.27, perimeter |27 X 27 |1.40 - - - - - v v
with heat | 352 1.27, perimeter (35 %35  [1.40 - - - - - - -
spreader | 420 1.27, perimeter |35 %35 | 1.40 - - - - - - -
500 1.27, perimeter |40 * 40 1.40 - - - - - - -
576 1.27, perimeter |40 X 40 1.40 - - - - - - -
696 1.0, perimeter [40%40 [1.40 - - - - - - -
ABGA 672 1.27, perimeter [45%45 (2.48 - - - - - - -
FPLGA 84 0.65 75%x75 |1.13 - - -
108 0.65 75x75 |1.13 - - -
TFPBGA |65 0.5 6 %6 0.83 - - - - - -
Note Line 2
Remark V: Available, —: Cannot be used, Blank: Ask
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Table 1-6. CMOS-9HD Series List of Packages (2/3)

Package | Number | Lead Pitch (mm) | Body Size Body L1 PD65949 | £ PD65951 | 1 PD65954 | 11 PD65956 | # PD65958
of Pins (mm) Thickness
(mm) 1 PD65961 | £ PD65964 | 1 PD65966 | £ PD65968
QFP 100 0.5 14%x14  |1.45 v yhoet - -
(fine pitch) | 120 0.5 20%x20 |2.70 - - - - -
144 0.5 20 * 20 2.70 - - -
160 0.5 24%24  |2.70 v yhoet -
176 0.5 24 X 24 2.70 -
208 0.5 28%x28  [3.20 v yhee? yheet yreet
240 0.5 32%32  [3.20 v v yheet
304 0.5 40%40 370 v yhoet yhee
ToFP*® | 48 05 7%x7 1.00 - - - - -
(fine pitch) | 64 0.5 10%x10  |1.00 - - - - -
80 0.5 12 x12 1.05 - - - - -
100 0.5 14 X 14 1.00 - - = -
120 0.4 14 x 14 1.00 - - - -
LQFP "***| 100 0.5 14%x14  |1.40 - - v = -
(fine pitch) | 144 0.5 20%20 |1.40 v - - -
PBGA 225 1.5, full grid 27 X 27 2.13 -
256 1.27, perimeter |27 * 27 2.13 v -
272 1.27, perimeter |27 * 27 2.13 -
313 1.27, staggered |35 % 35 2.33 v
352 1.27, perimeter  [35%35  [2.33 v yheet
FPBGA""**| 108 0.8, perimeter  |11x11  |1.48 = - - - -
144 0.8, perimeter 13 x13 1.48 - - -
160 0.8, perimeter 13 %13 1.48 - - -
161 0.65, perimeter |10 * 10 1.43 - - - -
176 0.8, perimeter 15% 15 1.48 -
208 0.8, perimeter 15 %15 1.48 v v -
240 0.8, perimeter 19 x 19 1.48 -
304 0.8, perimeter 19 x19 1.48 - -
393 0.65, perimeter |16 * 16 1.39 v
TBGA 256 1.27, perimeter |27 X 27 1.40 v v - -
with heat | 352 1.27, perimeter |35 % 35 1.40 v Vv Vv v -
spreader | 420 1.27, perimeter |35 % 35 1.40 - v v v v
500 1.27, perimeter |40 % 40 1.40 - - v v v
576 1.27, perimeter |40 X 40 1.40 - - - v v
696 1.0, perimeter 40 X 40 1.40 - - - - v
ABGA 672 1.27, perimeter |45 *x 45 2.48 - - - -

Notes 1. 4-layer product is under study.

2. 3-layer product is under study.

3. Line2

Remarks 1. V: Available, —: Cannot be used, Blank: Ask
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2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-6. CMOS-9HD Series List of Packages (3/3)

Package | Number | Lead Pitch (mm) Body Size Body | xPD65969 | 4 PD65970 | 1/ PD65971
of Pins (mm) Thickness
(mm)

QFP 100 0.5 14 x 14 1.45 - - -

(fine pitch) | 100 05 20 x 20 2.70 - - -
144 0.5 20 x 20 2.70 - - -
160 0.5 24 x 24 2.70 - - -
176 0.5 24 x 24 2.70 - - -
208 0.5 28 x 28 3.20
240 0.5 32 x32 3.20
304 0.5 40 x 40 3.70

TQFP 48 0.5 7x7 1.00 - - -

(fine pitch) | g4 0.5 10 x 10 1.00 - - -
80 0.5 12 x12 1.05 - - -
100 0.5 14 x 14 1.00 - - -
120 0.4 14 x 14 1.00 - - -

LQFP 144 0.5 20 x 20 1.40 - - -

(fine pitch)

PBGA 256 1.27, perimeter 27 x 27 2.13 Y - -
272 1.27, perimeter 27 x 27 2.13 - - =
313 1.27, staggered 35x35 2.33 = - -
352 1.27, perimeter 35x%x35 2.33 B 9 -

FPBGA 108 0.8, perimeter 11x11 1.51 2 - -
144 0.8, perimeter 13 x 13 1.51 - - -
160 0.8, perimeter 13 x13 151 - - -
176 0.8, perimeter 15 x15 1.51 - - -
208 0.8, perimeter 15 x 15 1.51 - - -
240 0.8, perimeter 19 x19 151 - - -
304 0.8, perimeter 19 x 19 151 - - -

TBGA 256 1.27, perimeter 27 x27 1.40 - - -

with heat | 357 1.27, perimeter 35x 35 1.40

spreader 709 1.27, perimeter 35% 35 1.40 v
500 1.27, perimeter 40 x 40 1.40 v v
576 1.27, perimeter 40 x 40 1.40 v
696 1.0, perimeter 40 x 40 1.40

ABGA 672 1.27, perimeter 45 x 45 2.48

Remark V: Available, —: Cannot be used, Blank: Ask
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CHAPTER 1 PACKAGES

1.3.3 EA-9HD Series

Table 1-7. EA-9HD Series List of Packages (1/3)

Package |Number|Lead Pitch (mm)| Body Size | Body |HPD65441 | uPD65442 | 1PD65443 | LPD65444 | 4 PDE5A4S | 4 PDE5446 | 11PD65448
of Pins (mm) Thickness
(mm)
QFP 100 0.5 14 x 14 1.45 - -
(fine pitch) {120 |05 20%20 |2.70 - - - - - -
144 0.5 20%20 |2.70 - - v v
160 0.5 24 %24 2.70 - - v v
176 0.5 24 %24 270 - - -
208 0.5 28 %28 |3.20 - - - - v v v
240 0.5 32x32 |3.20 - - - - - v v
304 0.5 40 x40 [3.70 - - - - - -
TQFP " |48 0.5 7%7 1.00 v v - - - -
(fine pitch) |64 0.5 10x10 |1.00 Vv - — - -
80 0.5 12 x12 1.00 - v v v
100 0.5 14 %14 |1.00 - v
120 0.4 14 X 14 1.00 - - = = -
LQFP " |100 |05 20%20 |1.40 - v Vv v
(fine pitch) {144 |05 20%20 [1.40 - - Vv v v
160 0.5 24 x 24 1.40 - -
PBGA 225 1.5, full grid 27 x 27 2.13 - - - - -
256 1.27, perimeter |27 x27 |2.13 - = = - - -
272 1.27, perimeter |27 x 27 2.13 - = - - - -
313 1.27,staggered |35%*35 |2.33 - - - - - -
352 1.27, perimeter |35%35 |2.33 - - - - - - -
FPBGA ' [108  |0.8, perimeter |11 x11 |1.48 = - v v
109 0.8, perimeter 11x11 |1.48 =
144 0.8, perimeter 13x13 |[1.48 = -
160 0.8, perimeter 13%x13 |[1.48 - - -
161 0.65, perimeter |10 * 10 1.43 - -
176 0.8, perimeter 15%x15 |1.48 - - - v v
208 0.8, perimeter 15%x15 |1.48 - - - - v v -
240 0.8, perimeter 19%19 |1.48 - - - - - v -
304 0.8, perimeter 19%x19 |[1.48 - - - - - - -
TBGA 256 1.27, perimeter |27 x27 |1.40 - - - - - v v
with heat |352 1.27, perimeter |35 %35 |1.40 - - - - - - -
spreader | 420 1.27, perimeter |35 %35 {1.40 - - - - - - -
500 1.27, perimeter |40 %40 |1.40 - - - - - - -
576 1.27, perimeter |40 x40 |1.40 - - - - - - -
696 1.0, perimeter 40 x40 |1.40 - - - - - - -
ABGA 672 1.27, perimeter |45 %45 |2.48 - - - - - - -
FPLGA 64 0.65 6 %6 1.13 - - - - - -
84 0.65 75%75 [1.13 - - -
108 0.65 75%75 |1.13 - - -
TFPBGA (65 0.5 6 %6 0.83 - - - - - -
Note Line 2

Remark +V: Available, —: Cannot be used, Blank: Ask
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CHAPTER 1 PACKAGES

Table 1-7. EA-9HD Series List of Packages (2/3)

Package |Number of|Lead Pitch (mm)| Body Size Body 1 PD65449 | 11PD65451 | 1 PD65454 | 11PD65456 | 1 PD65458
Pins (mm) Thz:r?sss 1 PD65461 | £ PD65464 | 1 PD65466 | £ PD65468
QFP 100 0.5 14 x 14 1.45 v - -
(fine pitch) | 120 0.5 20 % 20 2.70 - - - - -
144 05 20%x20 [2.70 y et - -
160 0.5 24 X 24 2.70 v v -
176 0.5 24 X 24 2.70 -
208 0.5 28%28  [3.20 v v v Note t
240 0.5 32x32  [3.20 y et v yhet
304 0.5 40%40  |3.70 y et y et
TQFP "% 100 0.5 14x14 |1.00 v - - - -
(fine pitch) | 120 0.4 14 % 14 1.00 - - - -
LQFP ™% |100 0.5 14%14  |1.40 - - Vv = -
(fine pitch) | 144 0.5 20 % 20 1.40 Vv - 2 -
160 0.5 24 X 24 1.40 -
PBGA 225 1.5, full grid 27 X 27 2.13 -
256 1.27, perimeter |27 X 27 2.13 v -
272 1.27, perimeter |27 x 27 2.13 -
313 1.27, staggered |35 % 35 2.33
352 1.27, perimeter |35 % 35 2.33 v
FPBGA "% | 108 0.8, perimeter |11 % 11 1.48 - - - - -
144 0.8, perimeter 13 %13 1.48 - - -
160 0.8, perimeter 13 %13 1.48 - - -
161 0.65, perimeter {10 X 10 1.43 - - -
176 0.8, perimeter 15 %15 1.48 -
208 0.8, perimeter 15 x 15 1.48 v -
240 0.8, perimeter 19 %19 1.48 -
303 0.65, perimeter |16 % 16 143 - -
304 0.8, perimeter 19 %19 1.48 - - -
393 0.65, perimeter (16 X 16 1.39 -
TBGA 256 1.27, perimeter |27 x 27 1.40 v - -
with heat  |352 1.27, perimeter |35 X 35 1.40 v Vv Vv
spreader | 420 1.27, perimeter |35 X 35 1.40 - v v Vv v
500 1.27, perimeter |40 % 40 1.40 - - v v v
576 1.27, perimeter |40 % 40 1.40 - - - v v
696 1.0, perimeter 40 % 40 1.40 - - - - v
ABGA 672 1.27, perimeter |45 x 45 2.48 - - - -
Notes 1. 4-layer product is under study.
2. Line2
Remarks 1. V: Available, —: Cannot be used, Blank: Ask
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-7. EA-9HD Series List of Packages (3/3)

Package | Number | Lead Pitch (mm) Body Size Body 1 PD65469 | £ PD65470 | 4 PD65471
of Pins (mm) Thickness
(mm)
QFP 100 0.5 14 x 14 1.45 - - -
(fine pitch) | 100 0.5 20 x 20 2.70 - - -
144 0.5 20 x 20 2.70 - - -
160 0.5 24 x 24 2.70 - - -
176 0.5 24 x 24 2.70 - - -
208 0.5 28 x 28 3.20
240 0.5 32x32 3.20
304 0.5 40 % 40 3.70
TQFP 48 0.5 7x7 1.00 - - _
(fine pitch) | g4 0.5 10 x 10 1.00 - - -
80 0.5 12 x 12 1.05 - - -
100 0.5 14 x 14 1.00 - - -
120 0.4 14 x 14 1.00 - - -
LQFP 100 0.5 14 x 14 1.40 - - -
(fine pitch) | 144 0.5 20 x 20 1.40 - - -
PBGA 225 1.5, full grid 27 x 27 2.13 = = -
256 1.27, perimeter 27 x 27 2.13 - - =
272 1.27, perimeter 27 x 27 2.13 - - -
313 1.27, staggered 35x35 2.33 - N -
352 1.27, perimeter 35x35 2.33 > - -
FPBGA 108 0.8, perimeter 11x11 1.51 - - -
144 0.8, perimeter 13 x13 1.51 - - -
160 0.8, perimeter 13 x13 151 - - -
176 0.8, perimeter 15 x15 1.51 - - -
208 0.8, perimeter 15 x 15 1.51 - - -
240 0.8, perimeter 19 x 19 1.51 - - -
304 0.8, perimeter 19 x 19 1.51 - - -
TBGA 256 1.27, perimeter 27 x 27 1.40 - - -
with heat | 350 1.27, perimeter 35x 35 1.40
spreader |10 1.27, perimeter 35% 35 1.40
500 1.27, perimeter 40 x 40 1.40
576 1.27, perimeter 40 x 40 1.40
696 1.0, perimeter 40 x 40 1.40
ABGA 672 1.27, perimeter 45 x 45 2.48

Remark V: Available, —: Cannot be used, Blank: Ask
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CHAPTER 1 PACKAGES

1.3.4 CMOS-10HD Series

Table 1-8. CMOS-10HD Series List of Packages (1/10)

(@) Single power supply (1/3)

Package | Number | Lead Pitch (mm) Body Size Body 4 PD65301 | #PD65302 | 1/PD65303 | 1 PD65304 | 1 PD65305
of Pins (mm) Thickness
(mm) uPD65501 | #PD65502 | £ PD65503 | 1 PD65504 | 1/ PD65505
QFP 144 0.5 20 x 20 2.70 -
(fine pitch) | 160 05 24 x 24 2.70 -
208 0.5 28 x 28 3.20 - -
240 0.5 32 x32 3.20 - - -
304 0.5 40 x 40 3.70 - - - - -
TQFP"® |48 05 7x7 1.00 - - - -
64 0.5 10 x 10 1.00 - - -
80 0.5 12 x 12 1.00 -
120 0.4 14 x 14 1.00 - - _
LQFP™® |44 0.8 10 x 10 1.40 -
100 0.5 14 x 14 1.40 - - 4
144 0.5 20 x 20 1.40 E y
FPBGA"™ |61 0.65, perimeter 6x6 1.48 - - - -
108 0.8, perimeter 11x11 1.48
144 0.8, perimeter 13x13 1.48 N
160 0.8, perimeter 13x13 1.48 2
161 0.65, perimeter 10x 10 1.43 -
208 0.8, perimeter 15 x 15 1.48 - -
240 0.8, perimeter 19 x19 1.48 - - -
304 0.8, perimeter 19 %19 1.48 - - - -
393 0.65, perimeter 16 x 16 1.39 - - - - -
PBGA 256 1.27, perimeter 27 x 27 2.13 - - -
313 1.27, staggered 35x%x35 2.33 - - - - -
352 1.27, perimeter 35x%x35 2.33 - - - - -
FPLGA 64 0.65 6 %6 1.13 - - - -
84 0.65 7.5x75 1.13 -
108 0.65 7.5x75 1.13 -
Note Line 2
Remarks 1. V: Available, —: Cannot be used, Blank: Ask
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-8. CMOS-10HD Series List of Packages (2/10)

(@) Single power supply (2/3)

Package |Number of| Lead Pitch Body Size Body |uPD65306|uPD65307|uPD65308 |1 PD65309|1 PD65310| 1 PD65311
Pins (mm) (mm) ThziL(;?ss 1 PD65506| 1 PD65507 | 14 PD65508| 1/ PD65509| 1/ PD65510| 1/ PD65511

QFP 144 0.5 20x 20 2.70

(fine pitch) | 160 0.5 24x24 | 270
208 0.5 28 x 28 3.20
240 0.5 32x32 3.20 v
304 0.5 40 x 40 3.70 -

TQFP"* | 48 05 7x7 1.00 - - - - - -
64 0.5 10 x 10 1.00 - - - - - -
80 0.5 12 x 12 1.00 - - -
120 0.4 14 x 14 1.00 - -

LQFP™° | 44 0.8 10x10 | 1.40 - - - - - -
100 0.5 14 x 14 1.40 - -
144 0.5 20 x 20 1.40

FPBGA™® | 108 0.8, perimeter | 11 x 11 1.48 - - - - -
144 0.8, perimeter | 13 x 13 1.48 N = - -
160 0.8, perimeter | 13 x 13 1.48 - -
161 0.65, perimeter | 10 x 10 1.43 - - - - -
208 0.8, perimeter | 15 x 15 1.48 -
240 0.8, perimeter | 19 x 19 1.48
304 0.8, perimeter | 19 x 19 1.48
393 0.65, perimeter | 16 x 16 1.39 = - -

PBGA 256 1.27, perimeter | 27 x 27 2.13 -
313 1.27, staggered | 35 x 35 2.33
352 1.27, perimeter | 35 x 35 2.33

Note Line 2

Remarks 1. V: Available, —: Cannot be used, Blank: Ask
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-8. CMOS-10HD Series List of Packages (3/10)

(@) Single power supply (3/3)

Package | Number | Lead Pitch (mm) Body Size Body |uPD65321 | uPD65322 | 11PD65323
of Pins (mm) Thickness
1 PD65521 | 1 PD65522 | 11 PD65523
(mm)
TQFP™ |64 0.5 10 x 10 1.00 - -
80 0.5 12 x12 1.00 - -
100 0.5 14 x 14 1.00
120 0.4 14 x 14 1.00 -
LQFP™* | 100 0.5 14 x 14 1.40
144 0.5 20 x 20 1.40 - -
Note Line 2

Remarks 1. v: Available, —: Cannot be used, Blank: Ask

2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

Table 1-8. CMOS-10HD Series List of Packages (4/10)

(b) Single power supply, dedicated TBGA package (1/2)

Package | Number | Lead Pitch (mm) Body Size Body 1 PD65324 | uPD65325 | 1 PD65326 | 1 PD65327 | 1 PD65328
of Pins (mm) Thickness
(mm) 1 PD65524 | 1 PD65525 | 1 PD65526 | 1 PD65527 | 1 PD65528
TBGA 256 1.27, perimeter 27 x 27 1.40
with heat | 350 1.27, perimeter 35x35 1.40 - -
spreader 420 1.27, perimeter 35x35 1.40 - - -
500 1.27, perimeter 40 x 40 1.40 - - - -
576 1.27, perimeter 40 x 40 1.40 - - - - -

Remarks 1. V: Available, —: Cannot be used, Blank: Ask

2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

Table 1-8. CMOS-10HD Series List of Packages (5/10)

(b) Single power supply, dedicated TBGA package (2/2)

Package | Number | Lead Pitch (mm) Body Size Body | xPD65329 | #PD65330 | 4 PD65331
of Pins (mm) Thickness

(mm) 1 PD65529 | £ PD65530 | ¢ PD65531
TBGA 256 1.27, perimeter 27 x 27 1.40
with heat | 357 1.27, perimeter 35x35 1.40
spreader 420 1.27, perimeter 35x%x35 1.40
500 1.27, perimeter 40 x 40 1.40
576 1.27, perimeter 40 x 40 1.40

Remarks 1. V: Available, —: Cannot be used, Blank: Ask

2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-8. CMOS-10HD Series List of Packages (6/10)

(c) Dual power supply (1/3)

Package | Number | Lead Pitch (mm) Body Size Body 4 PD65341 | 1 PD65342 | 1 PD65343 | 1PD65344 | 1 PD65345
of Pins (mm) Thickness
(mm) HPD65541 | £ PD65542 | 1 PD65543 | 1 PD65544 | 11 PD65545
QFP 144 0.5 20 x 20 2.70 -
(fine pitch) | 160 0.5 24 x 24 2.70 -
208 0.5 28 x 28 3.20 - -
304 0.5 40 x 40 3.70 - - - - -
TQFP"™® |48 05 7x7 1.00 - - - -
64 0.5 10 x 10 1.00 - - -
80 0.5 12x12 1.00 -
120 0.4 14 x 14 1.00 - - -
LQFP™® |44 0.8 10 x 10 1.40 -
100 0.5 14 x 14 1.40 - - - v
144 0.5 20 x 20 1.40 - - v v
FPBGA™" | 61 0.65, perimeter 6x6 1.43 - - - -
108 0.8, perimeter 11 x11 1.48 v v v
144 0.8, perimeter 13 x13 1.48 -
160 0.8, perimeter 13 x13 1.48 =
161 0.65, perimeter 10 x 10 1.43 =
208 0.8, perimeter 15x 15 1.48 - - v v
240 0.8, perimeter 19 x19 1.48 - - -
304 0.8, perimeter 19 x 19 1.48 - - - -
393 0.65, perimeter 16 x 16 1.39 - - - - -
PBGA 256 1.27, perimeter 27 x 27 2.13 - - -
313 1.27, staggered 35 %35 2.33 - - - - -
352 1.27, perimeter 35x%x35 2.33 - - - - -
FPLGA 64 0.65 6 %6 1.13 - - - -
84 0.65 7.5%x75 1.13 -
108 0.65 75%x75 1.13 -
Note Line 2

Remarks 1. V: Available, —: Cannot be used, Blank: Ask
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2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-8. CMOS-10HD Series List of Packages (7/10)

(c) Dual power supply (2/3)

Package |Number of| Lead Pitch Body Size Body |uPD65346|uPD65347| 1 PD65348 |1 PD65349| 1/ PD65350| 1/ PD65351
Pins (mm) (mm) Thickness
(mm) 11 PD65546| 1 PD65547 | £ PD65548 | 1/ PD65549 | 1 PD65550 | 1/ PD65551
QFP 144 0.5 20 x 20 2.70
(fine pitch) | 160 05 24x24 | 270
208 0.5 28 x 28 3.20
240 0.5 32x32 3.20 Vv
304 0.5 40 x 40 3.70 -
TQFP"™* | 48 05 7x7 1.00 - - - - - -
64 0.5 10 x 10 1.00 - - - - - -
80 0.5 12 x 12 1.00 - - -
120 0.4 14 x 14 1.00 - -
LQFP™™® | 44 0.8 10x10 | 1.40 - - - - d -
100 0.5 14 x 14 1.40 v - -
144 0.5 20 x 20 1.40 v
FPBGA™® | 108 0.8, perimeter | 11 x 11 1.48 - = = - -
144 0.8, perimeter | 13 x 13 1.48 N y - -
160 0.8, perimeter | 13 x 13 1.48 - -
161 0.65, perimeter | 10 x 10 1.43 v - - - - -
208 0.8, perimeter | 15 x 15 1.48 -
240 0.8, perimeter | 19 x 19 1.48 v
304 0.8, perimeter | 19 x 19 1.48 v
393 0.65, perimeter | 16 x 16 1.39 N v - -
PBGA 256 1.27, perimeter | 27 x 27 2.13 -
313 1.27, staggered | 35 x 35 2.33
352 1.27, perimeter | 35 x 35 2.33
Note Line 2

Remarks 1. V: Available, —: Cannot be used, Blank: Ask
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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CHAPTER 1 PACKAGES

Table 1-8. CMOS-10HD Series List of Packages (8/10)

(c) Dual power supply (3/3)

Package | Number | Lead Pitch (mm) Body Size Body |#PD65361 |4 PD65362 | 14 PD65363
of Pins (mm) Thickness
(mm) 4 PD65561 | 4 PD65562 | 11 PD65563
TQFP 64 0.5 10 x 10 1.00 - -
80 0.5 12 x12 1.00 - -
100 0.5 14 x 14 1.00
120 0.4 14 x 14 1.00 -
LQFP 100 0.5 14 x 14 1.40
144 0.5 20 x 20 1.40 - -

Remarks 1. V: Available, —: Cannot be used, Blank: Ask
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

Table 1-8. CMOS-10HD Series List of Packages (9/10)

(d) Dual power supply, dedicated TBGA package (1/2)

Package | Number | Lead Pitch (mm) Body Size Body |uPD65364 | uPD65365 | 1 PD65366 | 1/ PD65367 | 1/ PD65368
of Pins (mm) Thickness
(mm) 1 PD65564 | 4 PD65565 | £ PD65566 | 1/ PD65567 | 1/ PD65568
TBGA 256 1.27, perimeter 27 x 27 1.40
with heat | 357 1.27, perimeter 35x35 1.40 - = v Vv
spreader o5 1.27, perimeter 35x 35 1.40 p - - v v
500 1.27, perimeter 40 x 40 1.40 - - - - v
576 1.27, perimeter 40 x 40 1.40 - - - - -

Remarks 1. V: Available, —: Cannot be used, Blank: Ask
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.

Table 1-8. CMOS-10HD Series List of Packages (10/10)

(d) Dual power supply, dedicated TBGA package (2/2)

Package | Number | Lead Pitch (mm) Body Size Body 1 PD65369 | 1/ PD65370 | £ PD65371
of Pins (mm) Thickness
(mm) 1 PD65569 | £ PD65570 | 1 PD65571
TBGA 256 1.27, perimeter 27 x 27 1.40
with heat | 35 1.27, perimeter 35x35 1.40 v v v
spreader 420 1.27, perimeter 35x%x35 1.40
500 1.27, perimeter 40 x 40 1.40 v v v
576 1.27, perimeter 40 x 40 1.40 v v

Remarks 1. V: Available, —: Cannot be used, Blank: Ask
2. Part number on the top are 3-layer products and those on the bottom are 4-layer products.
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Caution

CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

Depending on the combination of master and package, some packages may not yet be
available. Be sure to confirm with NEC Electronics that the desired package has been released.
Also contact NEC Electronics if the desired package does not appear in the Package column.

User's Manual A16400EJ4VODM 53



CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

2.1 Standard (Leaded) Packages

* 2.1.1 CMOS-N5 Series

Table 2-1. CMOS-N5 Series Maximum Allowable Power Consumption (Ta = 85°C, Ty = 125°C) (1/2)

Unit: W

Package

Number
of Pins

1 PD65891

1 PD65880

1 PD65881

1 PD65892

1 PD65882

1 PDB5894

1 PD65883

Note 1

SSOP

20

0.40

0.40

0.40

30

0.50

0.50

0.50

QFP

Note 2

a4

0.33

0.35

52

Note 3

100

0.47

Note 4

100

0.48

QFP
(fine pitch)

160

208

240

304

Note 2

TQFP

48

0.37

0.40

Note 5

64

0.45

0.50

0.55

80

0.30

0.37

100

120

Note 6

64

0.41

0.43

0.52

Note 2

LQFP

a4

0.34

0.39

0.43

100

0.35

0.36

144

0.66

160

Note 2

FPBGA

80

0.87

Note 1

0.87

108

0.96

144

1.05

160

SDIP

64

0.36

Notes 1.

2. Line 2

Preliminary value

Correspondence to the replacement of CMOS-6X, 6S

Correspondence to the replacement of CMOS-6, 6A, 6V
0.5 mm pitch
0.65 mm pitch

o gk w

Remarks 1. Blank: Under study, —: Cannot be used
2. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

Table 2-1. CMOS-N5 Series Maximum Allowable Power Consumption (Ta = 85°C, Ti = 125°C) (2/2)

Unit: W
Package Number 1 PD65884 1 PD65885 1 PD65887 1 PD65889 1 PD65890 1 PD65893
of Pins
QFP (fine pitch) | 160 - 0.70 0.75 - - -
208 - 0.76 0.83 0.93 1.00 1.05
240 - - 0.81 0.88 1.02 1.11
304 - - - - 1.00 1.05
TQFP™*? 48 - - - - - -
64 Note 2 — - - - - -
80
100 - - -
120 - -
JPRCTE
LQFP ™! 44 0.43
100 0.44 0.47 0.48 - - -
144 0.70 0.75 0.86
160 0.64 0.76 0.81
FPBGA """ 80 0.96 0.99 - - - -
108 0.99 1.02 1.08 1.15 - -
144 1.08 1.11 1.17 1.24 1.34 1.46
160 1.09 1.13 1.19 1.26 1.36 1.49
SDIP 64 - - - - - -
Notes 1. Line 2
2. 0.5 mm pitch
3. 0.65 mm pitch
Remarks 1. Blank: Under study, —: Cannot be used
2. Refer to the package list of each series (CHAPTER 1) for package details
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

* 2.1.2 CMOS-9HD, EA-9HD Series

Table 2-2. CMOS-9HD, EA-9HD Series Maximum Allowable Power Consumption
(Ta =85°C, Ty = 125°C, with No Wind) (1/2)

Unit: W
Package Number of |« PD65941 |1 PD65942 |1 PD65943 | 1 PD65944 | 1 PD65945 | 1 PD65946 | 1 PD65948 | 11 PD65949
Pins | PDE5441| 11 PD65442 | £ PD65443 | 11 PDE5444 | 11 PD65445 | 11 PD65446 | 12 PD65448 | 1 PD65449
QFP (fine pitch) 100 - - 0.32 0.34 0.36 0.40 0.45 0.50
120 - - - - - 0.46 - -
144 - - 0.56 0.58 0.60 0.64 0.66 0.72
160 - - 0.56 0.60 0.62 0.68 0.74 0.80
176 - - - 0.60 0.63 0.90
208 - - - - 0.71 0.78 0.85 0.90
240 - - - - - 0.74 0.81 0.90
304 - - - - - - 1.29 1.29
TQFP (fine pitch) |48 0.34 0.36 0.38 - - - - -
64 Note2 050
80 - - - - - 0.44 - -
8o "°'e? - 0.42 0.32 - - -
100 - - - - - - 0.58 0.61
100" - 0.45 0.48
120 - - 0.48 - - 0.54 0.63
LQFP (fine pitch) 100 - - 0.65
144 - - - - - - 0.70 0.77
144 "% - - 0.61 0.64 0.64 - - -
PBGA 205 Notel _ _
256 - - - - - - 1.33 1.33
272 - - - - - - 1.53 1.53
313 - - - - - - - 1.54
352 - - - - - - - 1.82
FPBGA 108 - 0.83 0.86 0.88 0.81 -
144 - - 0.90 0.95 0.97 0.93 1.14 1.05
160 - - - 1.17 1.11
161 - 0.88 - - - - -
176 - - - 0.85 0.88 0.93
208 - - - - - - 1.11 1.29
240 - - - - - - - -
304 - - - - - - - -
393 - - - - - - - 1.48
TBGA 256 - - - - - 1.90 1.90 1.90
with heat spreader (35, _ — _ — — — — 2.50
420 - - - - - - - -
500 - - - - - - - -
576 - - - - - - - -
696 - - - - - - - -

Notes 1. Under development
2. Line2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

Table 2-2. CMOS-9HD, EA-9HD Series Maximum Allowable Power Consumption
(Ta =85°C, Ty = 125°C, with No Wind) (2/2)

Unit: W
Package Number of | #PD65951 | 1 PD65954 | 1 PD65956 | £ PD65958 | 1 PD65969 | 1 PD65970 | 1 PD65971
Pins L1 PD65961 | 11 PD65964 | 11 PD65966 | 1/ PD65968
1 PD65451 | 1 PD65454 | 1 PD65456 | 1 PD65458 | 1 PD65469 | £ PD65470 | 1 PD65471
1/ PD65461 | 11 PD65464 | 11 PD65466 | 1 PD65468

QFP (fine pitch) 100 0.54 0.60 - - - - -
120 - - - - - - -
144 0.76 - - - - - -
160 0.85 0.90 0.97 - - - -
176 - - - -
208 0.97 1.05 1.11 1.21
240 0.97 1.08 1.17 1.33
304 1.02 1.08 1.17 1.25

TQFP (fine pitch) 48 - - -
64 - - -
80 - - - - - - -
100 - - - - - - -
120 - - - - - - -

LQFP (fine pitch) 144 - - - - - - -

PBGA 225 "¢ - - -
256 1.33 1.33 - - - -
272 1.53 - - -
313 1.54 - - -
352 1.82 1.82 1.82 1.82 - - -

FPBGA 108 - - - - - - -
144 - - - - - - -
160 - - - - - - -
176 - - - -
208 1.33 - - - -
240 - - -
304 - - 1.90 - - -

TBGA 256 1.90 - - - - -

with heat spreader 352 2550 250 2.50
420 2.50 2.50 2.50 2.50 2.50 2.50 2.50
500 - 2.85 2.85 2.85 2.85 2.85 2.85
576 - - 2.85 2.85 2.85
696 - - - 2.85

Note Under development

Remarks 1. Blank: Under study, —: Cannot be used

2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

2.1.3 CMOS-10HD Series

Table 2-3. CMOS-10HD Series Allowable Internal Power Consumption of 3-Layer Product

58
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uPD65301 | 4PD65302 | x4PD65303 | 4 PD65304 | ¢PD65305 | wPD65306
uPD65321 | 4PD65322 | uPD65323 | p4PD65324 | pPD65325 | w1 PD65326
uPD65341 | 4PD65342 | uPD65343 | 4 PD65344 | pPD65345 | 1 PD65346
uPD65361 | 4PD65362 | 14PD65363 | 1 PD65364 | 1PD65365 | wPD65366
Maximum allowable power (W) (1.8 V) 0.37 0.54 0.67 0.83 0.97 1.12
Maximum allowable power (W) (2.5 V) 0.51 0.76 0.93 1.16 1.23 1.22
uPD65307 | 4PD65308 | x#PD65309 | ¢PD65310 | wPD65311
uPD65327 | uPD65328 | u4PD65329 | xPD65330 | wPD65331
1 PD65347 | uPD65348 | 4 PD65349 | x4 PD65350 | wPD65351
uPD65367 | 4PD65368 | 1 PD65369 | 1 PD65360 | wPD65371
Maximum allowable power (W) (1.8 V) 1.23 1.22 1.22 1.22 1.22
Maximum allowable power (W) (2.5 V) 1.23 1.22 1.22 1.22 1.22




CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

Table 2-4. CMOS-10HD Series Maximum Allowable Power When Standard Power Supply Only Is Used in Each Package

Package QFp "
Number of pins 44 48 64 80 100 120 144 160 208 240 304
Number of standard Voo 1 1 1 4 4 4 4 6 8 12 20
Number of standard GND 1 1 2 4 4 6 8 10 12 16 28
1.8V Maximum allowable 0.05 0.05 0.05 0.68 0.68 0.68 0.68 0.78 0.89 0.63 151
power of Vob (W)
Maximum allowable 0.05 0.05 0.10 0.68 0.68 0.78 0.89 0.99 1.10 0.84 1.93
power of GND (W)
25V Maximum allowable 0.07 0.07 0.07 0.94 0.94 0.94 0.94 1.09 1.23 0.87 2.10
power of Vop (W)
Maximum allowable 0.07 0.07 0.15 0.94 0.94 1.09 1.23 1.38 1.52 1.16 2.69
power of GND (W)
Package FPBGA
Number of pins 100 144 160 208 240 304
Number of standard Voo 4 4 6 8 12 20
Number of standard GND 4 8 10 12 16 28
1.8V Maximum allowable 0.68 0.68 0.78 0.89 1.10 1.51
power of Vob (W)
Maximum allowable 0.68 0.89 0.99 1.10 1.31 1.93
power of GND (W)
25V Maximum allowable 0.94 0.94 1.09 1.23 1.52 2.10
power of Vob (W)
Maximum allowable 0.94 1.23 1.38 1.52 1.81 2.69
power of GND (W)
Package PBGA TBGA
Number of pins 256 313 352 256 352 420 500 576
Number of standard Voo 12 32 16 16 24 28 36 40
Number of standard GND 13 25 32 16 24 28 36 40
1.8V Maximum allowable 1.10 2.14 1.31 0.84 1.26 1.47 1.89 2.10
power of Voo (W)
Maximum allowable 1.15 1.78 2.14 0.84 1.26 1.47 1.89 2.10
power of GND (W)
25V Maximum allowable 1.52 2.98 1.81 1.16 1.75 2.04 2.62 2.91
power of Vb (W)
Maximum allowable 1.59 2.47 2.98 1.16 1.75 2.04 2.62 2.91
power of GND (W)

Note QFP: QFP, QFP (FP), TQFP, LQFP

Remark For a single power supply, compare with the power consumption of internal area + 1/0O area, and for a dual

power supply, compare with the internal power consumption.
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

2.2 Lead-free Packages
2.2.1 CMOS-N5 Series

Please refer to 2.1.1 CMOS-N5 Series because the values of the lead-free packages of this series are the same
as those of the leaded packages.
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

* 2.2.2 CMOS-9HD, EA-9HD Series

Table 2-5. CMOS-9HD, EA-9HD Series Maximum Allowable Power Consumption
(Ta =85°C, Ty = 125°C, with No Wind) (1/2)

Unit: W

Package

Number
of Pins

4 PD65941

4 PD65942

1 PD65943

1 PD65944

1 PD65945

41 PD65946

1 PD65948

41 PD65949

4 PD65441

4 PD65442

11 PD65443

4 PD65444

1 PD65445

1 PDB5446

1 PD65448

1 PDB5449

QFP
(fine pitch)

100

120

144

160

176

208

240

304

Note 1

TQFP
(fine pitch)

48

64

0.55

80

0.59

0.56

100

0.68

120

0.67

Note 1

LQFP
(fine pitch)

100

144

0.76

PBGA

Note 2

225

256

272

313

352

FPBGA

108

0.93

0.95

0.95

1.00

1.08

144

1.02

1.03

1.03

1.08

1.14

1.17

160

1.05

1.05

111

1.18

1.21

161

176

1.08

1.08

1.14

1.18

1.25

208

1.21

1.25

240

304

TBGA
with heat
spreader

256

1.90

1.90

352

2.50

420

500

576

696

ABGA

672

Notes 1.

Line 2

2. Under development

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

Table 2-5. CMOS-9HD, EA-9HD Series Maximum Allowable Power Consumption
(Ta =85°C, Ty = 125°C, with No Wind) (2/2)

Unit: W

Package

Number of
Pins

1 PD65951
1 PD65961

1 PD65954
1 PD65964

4 PD65956
1 PD65966

4 PD65958
1 PD65968

4 PD65969

11 PD65970

11 PD65971

1 PDB5451
1 PDB5461

11 PD65454
11 PD65464

1 PD65456
1 PD65466

1 PD65458
1 PD65468

1 PD65469

11 PDB5470

1 PD65471

QFP (fine pitch)

100

120

144

160

176

208

240

304

Note 1

TQFP
(fine pitch)

48

64

80

100

120

Note 1

LQFP
(fine pitch)

100

144

PBGA

Note 2

225

256

272

313

352

FPBGA

108

144

1.25

160

1.29

1.33

176

1.33

1.48

1.66

208

1.33

1.48

1.66

240

303

1.42

304

TBGA
with heat spreader

256

1.90

352

2.50

2.50

2.50

420

2.50

2.50

2.50

2.50

2.50

2.50

2.50

500

2.85

2.85

2.85

2.85

2.85

2.85

576

2.85

2.85

2.85

696

2.85

ABGA

672

2.85

Notes 1. Line 2

2. Under development

Remarks 1. Blank: Under study, —: Cannot be used

2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.

3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

2.2.3 CMOS-10HD Series

Table 2-6. CMOS-10HD Series Allowable Internal Power Consumption of 3-Layer Product

Master 1 PD65301 | xPD65302 | 4PD65303 | 4PD65304 | «PD65305 | 1 PD65306
uPD65321 | 4PD65322 | u4PD65323 | x4 PD65324 | pPD65325 | w1 PD65326
uPD65341 | 4PD65342 | uPD65343 | 1 PD65344 | pPD65345 | 1 PD65346
uPD65361 | 4PD65362 | 14PD65363 | 1 PD65364 | ¢PD65365 | wPD65366

Maximum allowable power (W) (1.8 V) 0.37 0.54 0.67 0.83 0.97 1.12
Maximum allowable power (W) (2.5 V) 0.51 0.76 0.93 1.16 1.23 1.22

Master uPD65307 | 4PD65308 | 4PD65309 | xPD65310 | wPD65311
uPD65327 | uPD65328 | u4PD65329 | ©PD65330 | wPD65331
1 PD65347 | uPD65348 | 4 PD65349 | x4 PD65350 | wPD65351
uPD65367 | uPD65368 | 4 PD65369 | 1 PD65360 | wPD65371

Maximum allowable power (W) (1.8 V) 1.23 1.22 1.22 1.22 1.22
Maximum allowable power (W) (2.5 V) 1.23 1.22 1.22 1.22 1.22
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CHAPTER 2 MAXIMUM ALLOWABLE POWER CONSUMPTION

Table 2-7. CMOS-10HD Series Maximum Allowable Power When Standard Power Supply Only Is Used in Each Package

Package QFP"™*
Number of pins 44 48 64 80 100 120 144 160 208 240 304
Number of standard Voo 1 1 1 4 4 4 4 6 8 12 20
Number of standard GND 1 1 2 4 4 6 8 10 12 16 28
18V Maximum allowable 0.05 0.05 0.05 0.68 0.68 0.68 0.68 0.78 0.89 0.63 151
power of Voo (W)
Maximum allowable 0.05 0.05 0.10 0.68 0.68 0.78 0.89 0.99 1.10 0.84 1.93
power of GND (W)
25V Maximum allowable 0.07 0.07 0.07 0.94 0.94 0.94 0.94 1.09 1.23 0.87 2.10
power of Voo (W)
Maximum allowable 0.07 0.07 0.15 0.94 0.94 1.09 1.23 1.38 1.52 1.16 2.69

power of GND (W)

Package FPBGA
Number of pins 100 144 160 208 240 304
Number of standard Voo 4 4 6 8 12 20
Number of standard GND 4 8 10 12 16 28
1.8V Maximum allowable 0.68 0.68 0.78 0.89 1.10 1.51
power of Vob (W)
Maximum allowable 0.68 0.89 0.99 1.10 1.31 1.93
power of GND (W)
25V Maximum allowable 0.94 0.94 1.09 1.23 1.52 2.10
power of Voo (W)
Maximum allowable 0.94 1.23 1.38 1.52 1.81 2.69

power of GND (W)

Package PBGA TBGA
Number of pins 256 313 352 256 352 420 500 576
Number of standard Voo 12 32 16 16 24 28 36 40
Number of standard GND 13 25 32 16 24 28 36 40
1.8V Maximum allowable 1.10 2.14 1.31 0.84 1.26 1.47 1.89 2.10
power of Vob (W)
Maximum allowable 1.15 1.78 2.14 0.84 1.26 1.47 1.89 2.10
power of GND (W)
25V Maximum allowable 1.52 2.98 1.81 1.16 1.75 2.04 2.62 291
power of Voo (W)
Maximum allowable 1.59 2.47 2.98 1.16 1.75 2.04 2.62 291

power of GND (W)
Note QFP: QFP, QFP (FP), TQFP, LQFP

Remark For a single power supply, compare with the power consumption of internal area + 1/0 area, and for a dual
power supply, compare with the internal power consumption.
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Caution

CHAPTER 3 THERMAL RESISTANCE

Depending on the combination of master and package, some packages may not yet be
available. Be sure to confirm with NEC Electronics that the desired package has been released.
Also contact NEC Electronics if the desired package does not appear in the Package column.
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CHAPTER 3 THERMAL RESISTANCE

3.1 Standard (Leaded) Packages

* 3.1.1 CMOS-N5 Series

Table 3-1. CMOS-N5 Series Thermal Resistance (1/4)

(a) With no wind (with no forced air cooling)

Unit: °C/W

Package

Number of
Pins

1 PD65891

4 PD65880

1 PD65881

4 PD65892

4 PDB5882

4 PDB5894

4 PD65883

Note 1

SSOP

20

100

100

100

30

80

80

80

QFP

Note 2

44

122

113

52

Note 3

100

83

Note 4

100

84

QFP (fine pitch)

160

208

240

304

Note 2

TQFP

48

108

98

Note 5

64

87

79

72

80

130

108

100

120

Note 6

64

97

92

76

Note 2

LQFP

44

115

103

93

100

114

111

144

60

160

Note 2

FPBGA

80

Note 1

46

108

41

144

38

160

SDIP

64

111

Notes 1.

2.

o gk w

Preliminary value

Line 2

Correspondence to the replacement of CMOS-6X, 6S
Correspondence to the replacement of CMOS-6, 6A, 6V
0.5 mm pitch

0.65 mm pitch

Remarks 1. Blank: Under study, —: Cannot be used
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2. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-1. CMOS-N5 Series Thermal Resistance (2/4)

(a) With no wind (with no forced air cooling)

Unit: °C/W
Package Number of | 4 PD65884 4 PD65885 L PD65887 4 PD65889 4 PD65890 4 PD65893
Pins
QFP (fine pitch) 160 - 57 53 - - -
208 - 52 48 43 40 38
240 - 49 45 39 36
304 - - - 40 38
TQFP ™! 48
64" - - - - - -
80
100 - - -
120 - -
64"c?
LQrFp"e? 44 93
100 89 84 82 - - -
144 57 53 46
160 62 52 49
FPBGA""°* 80 42 40 - - - -
108 40 39 37 35 - -
144 37 36 34 32 30 27
160 36 35 34 32 29 27
SDIP 64 - - - - - -
Notes 1. Line 2
2. 0.5 mm pitch
3. 0.65 mm pitch
Remarks 1. Blank: Under study, —: Cannot be used
2. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-1. CMOS-N5 Series Thermal Resistance (3/4)

(b) With 1 m/s forced air cooling
Unit: °C/W

Package Number of | #PD65880 | /PD65881 | #PD65882 | 1PD65883 | 1/PD65884 | 1/PD65885 | 1/PD65887 | 11 PD65889 | 1/ PD65890 | 1/PD65893
Pins

QFP 52 - - - 95 - - - - - -

Note 1

100 - - - - - - - - -

Note 2

100 - - 74 - - - - - - -

QFP 160 - - - - - 45 41 - - -

(fine pitch) 208 - - - - - 43 39 35 33 32

240 - - - - - 43 38 34 31

304 - - - - - - - 34 33
TQFP"** 48 107 87 68

Note 4

64 - - - - - - -

80 - - 111 88

100 - - - - -

120 - - - - -

Note 5

64 80 76 62

Note 3

LQFP 44 116 103 90 81 84

100 - - 104 96 79 74 62 - - -

144 - - - 35

160 - - - 56 40 37

Note 3 Note 6

FPBGA 80 39 39 37 36 - - - -

108 - 37 36 35 33 31 - -

144 - 34 33 32 30 28 26 23

160 - - 33 31 30 28 25 23

SDIP 64 - 98 - - - - - - - -

Notes 1. Correspondence to the replacement of CMOS-6X, 6S
2. Correspondence to the replacement of CMOS-6, 6A, 6V

Line 2

0.5 mm pitch

0.65 mm pitch

Preliminary value

o gk w

Remarks 1. Blank: Under study, —: Cannot be used
2. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-1. CMOS-N5 Series Thermal Resistance (4/4)

(c) With 2 m/s forced air cooling
Unit: °C/W

Package Number of |xPD65880|.PD65881 | 1/PD65882 | 1/PD65883 | 1/PD65884 | 1/PD65885 | 1/PD65887 | 11 PD65889 | 1/PD65890 | 1/PD65893
Pins

QFP 52 - - - 85 - - - - - -

Note 1

100 - - - - - - - - -

Note 2

100 - - 69 - - - - - - -

QFP 160 - - - - - 41 37 - - -

(fine pitch) 208 - - - - - 43 38 34 32 30

240 - - - - - 40 36 32 29

304 - - - - - - - 32 30

Note 3

TQFP 48 96 78 60

Note 4

64 - - - - - - -

80 - - 106 81

100 - - - - -

120 - - - - -

Note 5

64 76 72 57

Note 3

LQFP 44 104 91 78 69 73

100 - - 94 89 71 66 53 - - -

144 - - - 31

160 - - - 51 36 33

Note 3 Note 6

FPBGA 80 36 36 35 34 - - - -

108 - 35 33 32 30 28 - -

144 - 32 31 30 28 26 24 21

160 - - 30 29 27 25 23 21

SDIP 64 - 91 - - - - - - - -

Notes 1. Correspondence to the replacement of CMOS-6X, 6S
2. Correspondence to the replacement of CMOS-6, 6A, 6V

Line 2

0.5 mm pitch

0.65 mm pitch

Preliminary value

o gk w

Remarks 1. Blank: Under study, —: Cannot be used
2. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

3.1.2 CMOS-9HD, EA-9HD Series

Table 3-2. CMOS-9HD, EA-9HD Series Thermal Resistance (1/6)

(a) With no wind (with no forced air cooling) (1/2)

Unit: °C/W
Package Number of | #PD65941 | 1 PD65942 | 11 PD65943 | 11PD65944 | 11 PD65945 | 1 PD65946 | 1 PD65948 | 11 PD65949
Pins 4 PD65441 | 1 PD65442 | 11 PD65443 | 11PD65444 | 11 PD65445 | 1 PD65446 | 1 PD65448 | 11 PD65449
QFP (fine pitch) 100 - - 125 118 111 98 88 80
120 - - - - - 86 - -
144 - - 71 69 66 62 60 55
160 - - 71 67 64 58 54 50
176 - - - 67 64 44
208 - - - - 56 51 47 44
240 - - - - - 54 49 44
304 - - - - - - 31 31
TQFP (fine pitch) 48" 116 109 104
64 Note2 79
80 - - - - - 90 - -
80"\t - 94 122
100 - - - - - - 68 65
100" - 87 82
120 - - 83 - - 74 63
LQFP (fine pitch) 100 61
144 - - - - - - 57 52
144" - - 65 52 62
PBGA 225 Notel — _ — _ —
256 - - - - - - 30 30
272 - - - - - - 26 26
313 - - - - - - - 26
352 - - - - - - - 22
FPBGA 108 - 48 46 45 49 42 -
144 - - 44 42 41 43 35 38
160 - 34 36
161 - 45 - - - - -
176 - - - 47 45 43
208 - - - - - - 36 31
240 - - - - - - - -
304 - - - - - - - -
393 - - - - - - - 27
TBGA 256 - - - - - 21 21 21
with heat spreader 352 - - - - — _ _ 16
420 - - - - - - - -
500 - - - - - - - -
576 - - - - - - - -
696 - - - - - - - -
ABGA 672 - -

Notes 1. Under development

2. Line 2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-2. CMOS-9HD, EA-9HD Series Thermal Resistance (2/6)

(a) With no wind (with no forced air cooling) (2/2)

Unit: °C/W
Package Number of | #PD65951 | £ PD65954 | £ PD65956 | £ PD65958 | £ PD65969 | 1« PD65970 | £ PD65971
Pins L1 PD65961 | 1 PD65964 | 11 PD65966 | 1/ PD65968
L1 PD65451 | 1 PD65454 | 1 PD65456 | 11 PD65458 | 11 PD65469 | 11 PD65470 | 1 PD65471
1 PD65461 | 1 PD65464 | 11 PD65466 | 1 PD65468
QFP (fine pitch) 100 73 66 - - - - -
120 - - - - - - -
144 52 - - - - - -
160 47 44 41 - - - -
176 - - - -
208 41 38 36 33
240 41 37 34 30
304 39 37 34 32
TQFP (fine pitch) 4gMe? - - - - - - -
64 Note2 - - - — - — -
80 Note2 _ — _ — - - -
100 Note2 _ — _ _ _ _ _
120 - - - - - - -
LQFP (fine pitch) 144 - - - - - - -
PBGA 225 Nt - - - -
256 30 30 - - - -
272 26 - - - - -
313 26 - - -
352 22 22 22 22 - - -
FPBGA 108 - - - - - - -
144 - - - - - - -
160 - - - - - - -
176 30 29 - - - -
208 30 - - - -
240 - - -
304 - - 21 - - -
TBGA 256 21 - - - - -
with heat spreader 352 16 16 16 _
420 16 16 16 16 16 16 16
500 - 14 14 14 14 14 14
576 - - 14 14 14
696 - - - 14

Notes 1. Under development

2. Line2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-2. CMOS-9HD, EA-9HD Series Thermal Resistance (3/6)

(b) With 1 m/s forced air cooling (1/2)

Unit: °C/W
Package Number of | #PD65941 | 1PD65942 | 11 PD65943 | 4 PD65944 | 1 PD65945 | 1 PD65946 | 11 PD65948 | 11 PD65949
Pins 4 PD65441 | 1 PD65442 | 11 PD65443 | 11PD65444 | 11 PD65445 | 11 PD65446 | 1 PD65448 | 11 PD65449
QFP (fine pitch) 100 - - 116 108 101 83 74 66
120 - - - - - 78 - -
144 - - 66 62 60 51 49 45
160 - - 57 54 53 48 44 41
176 - - - 54 53 36
208 - - - - 46 42 39 36
240 - - - - - 49 43 39
304 - - - - - - 26 26
TQFP (fine pitch) 48" 95 88 83
64 Note2
80 - - - - - 70 - -
go "% - 84 109
100 - - - - - - 55 52
100 " - 72 73
120 - - 68 - - 65 - 51
LQFP (fine pitch) 100 50
144 - - - - - - 51 41
144" - - 43
PBGA 225 Notel _ _
256 - - - - - - 26 26
272 - - - - - - 21 21
313 - - - - - - - 22
352 - - - - - - - 18
FPBGA 108 - 41 43 41 38 41 34 -
144 - - 39 37 36 36 31 30
160 - 30 29
161 - 38 - - - - -
176 - - - 42 40 36
208 - - - - - - 30 27
240 - - - - - - - -
304 - - - - - - - -
393 - - - - - - - 21
TBGA 256 - - - - - 15 15 15
with heat spreader 352 - - - - - - - 11
420 - - - - - - - -
500 - - - - - - - -
576 - - - - - - - -
696 - - - - - - - -
ABGA 672 - -

Notes 1. Under development
2. Line2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-2. CMOS-9HD, EA-9HD Series Thermal Resistance (4/6)

(b) With 1 m/s forced air cooling (2/2)

Unit: °C/W
Package Number of | #PD65951 | £ PD65954 | £ PD65956 | £ PD65958 | £ PD65969 | 1« PD65970 | £ PD65971
Pins L1 PD65961 | 1 PD65964 | 11 PD65966 | 1/ PD65968
L1 PD65451 | 1 PD65454 | 1 PD65456 | 11 PD65458 | 11 PD65469 | 11 PD65470 | 1 PD65471
1 PD65461 | 1 PD65464 | 11 PD65466 | 1 PD65468
QFP (fine pitch) 100 60 53 - - - - -
120 - - - - - - -
144 43 - - - - - -
160 39 36 34 - - - -
176 - - - -
208 34 31 30 27
240 35 31 29 25
304 34 31 30 27
TQFP (fine pitch) 4gMe? - - -
64 Note2 _ _ _
80 - - - - - - -
100 - - - - - - -
120 - - - - - - -
LQFP (fine pitch) 144 - - - - - - -
PBGA 225 Noet - - -
256 26 26 - - - -
272 21 21 - - -
313 22 - - -
352 18 18 18 18 - - -
FPBGA 108 - - - - - - -
144 - - - - - - -
160 - - - - - - -
176 23 22 - - - -
208 26 - - - -
240 - - -
304 - - 18 - - -
TBGA 256 15 - - - - -
with heat spreader 352 11 11 11
420 11 11 11 11 11 11 11
500 - 10 10 10 10 10 10
576 - - 10 10 10
696 - - - 10

Notes 1. Under development

2. Line2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-2. CMOS-9HD, EA-9HD Series Thermal Resistance (5/6)

(c) With 2 m/s forced air cooling (1/2)

Unit: °C/W
Package Number of | #PD65941 | £ PD65942 | 1 PD65943 | 1 PD65944 | 11 PD65945 | 11 PD65946 | 1 PD65948 | 11 PD65949
Pins 11PD65441 | 11 PD65442 | 11 PD65443 | 1 PD65444 | 11 PD65445 | 1/ PD65446 | 11 PD65448 | 11 PD65449
QFP (fine pitch) 100 - - 102 99 93 76 67 59
120 - - - - - 69 - -
144 - - 60 57 55 47 47 44
160 - - 56 53 52 a7 43 40
176 - - - 53 52 34
208 - - - - 45 41 38 35
240 - - - - - 47 41 37
304 - - - - - - 23 23
TQFP (fine pitch) 48" 86 79 73
64 Note2
80 - - - - - 61 - -
8o N 80 98
100 - - - - - - 50 47
100" - 68 65
120 - - 63 - - 58 - 46
LQFP (fine pitch) 100 46
144 - - - - - - 45 36
144" - - 40 - - -
PBGA 225 Nt - -
256 - - - - - - 24 24
272 - - - - - - -
313 - - - - - - - 20.5
352 - - - - - - - 16
FPBGA 108 - 38 40 38 35 38 31 -
144 - - 37 35 34 33 29 29
160 - 28 26
161 - 36 - - - - -
176 - - - 39 37 33
208 - - - - - - 27 25
240 - - - - - - - -
304 - - - - - - - -
393 - - - - - - - 20
TBGA 256 - - - - - 12 12 12
with heat spreader 352 - - - - - - - 9
420 - - - - - - - -
500 - - - - - - - -
576 - - - - - - - -
696 - - - - - - - -
ABGA 672 - -

Notes 1. Under development

2. Line2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-2. CMOS-9HD, EA-9HD Series Thermal Resistance (6/6)

(c) With 2 m/s forced air cooling (2/2)

Unit: °C/W
Package Number of | #PD65951 | £ PD65954 | £ PD65956 | £ PD65958 | £ PD65969 | 1« PD65970 | £ PD65971
Pins L1 PD65961 | 1 PD65964 | 11 PD65966 | 1/ PD65968
L1 PD65451 | 1 PD65454 | 1 PD65456 | 11 PD65458 | 11 PD65469 | 11 PD65470 | 1 PD65471
1 PD65461 | 1 PD65464 | 11 PD65466 | 1 PD65468
QFP (fine pitch) 100 53 46 - - - - -
120 - - - - - - -
144 41 - - - - - -
160 37 34 31 - - - -
176 - - - -
208 33 30 28 25
240 33 29 26 23
304 31 28 26 24
TQFP (fine pitch) 4gMe? - - -
64 Note2 _ _ _
80 - - - - - - -
100 - - - - - - -
120 - - - - - - -
LQFP (fine pitch) 144 - - - - - - -
PBGA 225 Noet - - -
256 24 24 - - - _
272 - - -
313 20.5 - - -
352 16 16 16 16 - - -
FPBGA 108 - - - - - - -
144 - - - - - - -
160 - - - - - - -
176 21 20 - - - -
208 24 - - - -
240 - - -
304 - - 16 - - -
TBGA 256 12 - - - - -
with heat spreader 352 9 9
420 9 9 9 9 9 9
500 - 8 8 8 8 8 8
576 - - 8 8
696 - - - 8

Notes 1. Under development

2. Line2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

* 3.1.3 CMOS-10HD Series

Table 3-3. CMOS-10HD Series Thermal Resistance (1/12)

(a) With no wind (with no forced air cooling) (1/4)

Unit: °C/W
Package | Number 1 PD65301 11 PD65302 11 PD65303 1 PD65304 1 PD65305
of Pins 1 PD65341 11 PD65342 11 PD65343 11 PD65344 1 PD65345
11 PD65501 11 PD65502 11 PD65503 11 PD65504 1 PD65505
11 PD65541 11 PD65542 11 PD65543 11 PD65544 1 PD65545
QFP 144 - 50.5 495 48.0 47.0
(fine pitch) |160 - 48.5 47.5 46.0 45.0
208 - - 53.0 51.0 495
240 - - - 47.0 455
304 - - - - -
TQFP™*® |48 95.5 - - - -
64 - 74.0 71.0 - -
80 - 85.0 80.0
120 - - -
LQFP™"* |44 99.5 91.5 86.0 78.0 -
100 - - - 77.5 73.5
144 - - 475 46.5
PBGA 256 - - -
313 - - - - -
352 - - - - N
FPBGA™™® |61 - - - -
108 44.0 425 415 40.5 38.5
144 - 39.0 38.0 37.0 355
160 - 385 375 36.5 35.0
161 -
208 - - 345 34.0
240 - - - 385 37.5
304 - - - - 37.0
393 - - - - -
FPLGA 64 - - - _
84 -
108 -
Note Line 2

Remarks 1. Blank: Under study, —: Cannot be used
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2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-3. CMOS-10HD Series Thermal Resistance (2/12)

(a) With no wind (with no forced air cooling) (2/4)

Unit: °C/W
Package | Number | wPD65306 u PD65307 4 PD65308 M PD65309 uPD65310 uPD65311
of Pins | uPD65346 1 PD65347 1 PD65348 1 PD65349 1 PD65350 1 PD65351
1 PD65506 1 PD65507 1 PD65508 1 PD65509 1 PD65510 4 PD65511
1 PD65546 1 PD65547 1 PD65548 1 PD65549 1 PD65550 1 PD65551
QFP 144 455 44.0 42.0 40.0 37.0 34.0
(fine pitch) {44 435 42.0 40.0 38.0 35.0 32.0
208 47.5 46.0 43.0 40.0 36.5 33.0
240 44.0 42.0 39.5 37.0 33.5 30.0
304 - 42.0 39.5 37.0 335 30.5
TQFP Note 48 _ _ _ _ _ -
64 - - - - - -
80
120
LQFP™* |44 - - - - - -
100 69.5 64.5 57.5 49.5
144 44.5 43.0 41.0 39.0 36.0
PBGA 256 -
313
352
FPBGA"™® |61 - - - - - -
108 37.0 - - - - -
144 34.0 33.0 - - - -
160 33.5 325 30.0 26.5 - -
161 38.0 - - - - -
208 33.0 315 29.0 26.0 225 -
240 36.5 35.0 33.0 31.0 28.5 26.0
304 36.0 345 325 30.5 28.0 25.5
393 - 28.5 - -
Note Line 2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-3. CMOS-10HD Series Thermal Resistance (3/12)

(a) With no wind (with no forced air cooling) (3/4)

Unit: °C/W
Package Number of M PD65321 u PD65322 M PD65323
Pins 1 PD65361 L1 PD65362 U PD65363
1 PD65521 1 PD65522 1 PD65523
1 PD65561 1 PD65562 1 PD65563
TQFP " 64 785 - -
80 91.5 - -
100 63.5 61.5 59.5
120 -
LQFP M 100 91.0 86.0 82.5
144 - - 485
Note Line 2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.

Table 3-3. CMOS-10HD Series Thermal Resistance (4/12)

(a) With no wind (with no forced air cooling) (4/4)
Unit: °C/W

Package Number of | #PD65324 | 4 PD65325 | 4 PD65326 | 1 PD65327 | 4 PD65328 | 1 PD65329 | £1PD65330 | 4 PD65331
Pins 1 PD65364 | £ PD65365 | 4 PD65366 | 4 PD65367 | £ PD65368 | 1/ PD65369 | 1/ PD65370 | 1 PD65371

HPD65524 | £ PD65525 | £ PD65526 | 4 PD65527 | 1 PD65528 | 11PD65529 | 1 PD65530 | 4 PD65531
HPD65564 | £ PD65565 | £ PD65566 | 14 PD65567 | 1 PD65568 | 1 PD65569 | 1 PD65570 | 4 PD65571

TBGA 256

with heat spreader |35 - - 20.0 19.5 19.0 18.5 18.0 17.0
420 - - - 19.5 19.0 18.5 18.0 17.0
500 - - - - 17.5 17.0 16.5 16.0
576 - - - - - 17.0 16.5 16.0

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-3. CMOS-10HD Series Thermal Resistance (5/12)

(b) With 1 m/s forced air cooling (1/4)

Unit: °C/W
Package | Number 41 PD65301 1 PD65302 4 PD65303 1 PD65304 1 PD65305
of Pins 1 PD65341 1 PD65342 1 PD65343 11 PD65344 1 PD65345
4 PD65501 1 PD65502 4 PD65503 4 PD65504 4 PDB5505
1 PD65541 1 PD65542 1 PD65543 1 PD65544 1 PD65545
QFP 144 - 41.0 40.0 385 37.5
(fine pitch) 1160 - 39.5 385 37.0 36.0
208 - - 43.0 41.0 39.5
240 - - - 37.5 36.0
304 - - - - -
TQFP™ |48 81.5 - - - -
64 - 62.5 59.5 - -
80 - 73.0 68.0
120 - - -
LQFP™"* |44 85.5 78.0 725 64.5 -
100 - - - 66.0 62.0
144 - - 38.5 37.5
PBGA 256 - = -
313 - - - - -
352 - - - - -
FPBGA"* |61 - - - -
108 40.0 38.5 37.5 36.0 34.0
144 - 35.0 34.5 33.0 315
160 - 34.5 34.0 325 31.0
161 -
208 - = 31.0 30.0
240 - - - 315 30.5
304 - - - - 30.0
393 - = - - =
FPLGA 64 - - - -
84 -
108 -
Note Line 2
Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-3. CMOS-10HD Series Thermal Resistance (6/12)

(b) With 1 m/s forced air cooling (2/4)

Unit: °C/W
Package | Number | xPD65306 HPD65307 4 PD65308 4 PD65309 u PD65310 M1 PD65311
of Pins | uPD65346 1 PD65347 4 PD65348 1 PD65349 1 PD65350 11 PD65351
11 PD65506 1 PD65507 4 PD65508 4 PD65509 4 PD65510 41 PD65511
1 PD65546 1 PD65547 4 PD65548 1 PD65549 4 PD65550 11 PD65551
QFP 144 36.0 345 325 305 27.5 25.0
(fine pitch) {44 345 33.0 31.0 29.0 26.0 235
208 38.0 36.0 335 30.5 27.0 23.0
240 345 33.0 305 28.0 245 215
304 - 335 31.0 285 255 225
TQFP Note 48 _ _ _ _ _ _
64 - - - - - -
80
120
LQFP™* |44 - - - - - -
100 58.0 535 465 39.0
144 355 345 325 30.0 275
PBGA 256 -
313
352
FPBGA"™® |61 - - - - - -
108 33.0 - - - - -
144 30.5 29.0 - - - -
160 30.0 285 26.0 22.5 - -
161 320 - - - - -
208 29.0 275 255 22.0 19.0 -
240 29.5 28.5 26.5 24.5 22.0 20.0
304 29.0 28.0 26.0 24.0 215 19.5
393 - 225 - -
Note Line 2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-3. CMOS-10HD Series Thermal Resistance (7/12)

(b) With 1 m/s forced air cooling (3/4)

Unit: °C/W
Package Number of 4 PD65321 4 PD65322 4 PD65323
Pins 1 PD65361 1 PD65362 4 PD65363
1 PD65521 11 PD65522 1 PD65523
1 PD65561 11 PD65562 1 PD65563
TQFP"® 64 66.5 - -
80 79.5 - -
100 54.0 51.5 50.0
120 -
LQFP " 100 79.0 74.5 71.0
144 - - 395
Note Line 2

Remarks 1. Blank: Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.

Table 3-3. CMOS-10HD Series Thermal Resistance (8/12)

(b) With 1 m/s forced air cooling (4/4)

Unit: °C/W
Package Number of | #PD65324 | 4 PD65325 | 4 PD65326 | 1 PD65327 | 4 PD65328 | 1 PD65329 | 1PD65330 | 4 PD65331
Pins 1 PD65364 | 11PD65365 | 1/PD65366 | 1/PD65367 | 1/PD65368 | 1/PD65369 | 1 PD65370 | 1 PD65371
L PD65524 | 1 PD65525 | 4 PD65526 | 4 PD65527 | £ PD65528 | 1/ PD65529 | 1/PD65530 | £ PD65531
1 PD65564 | 1 PD65565 | 4 PD65566 | 4 PD65567 | 4 PD65568 | 1/ PD65569 | 1/ PD65570 | 1 PD65571
TBGA 256
with heat spreader 357 - - 14.5 14.0 135 13.0 12.0 11.5
420 - - - 14.0 13.5 13.0 12.0 115
500 - - - - 12.0 115 11.0 10.5
576 - - - - - 11.5 11.0 10.5
Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-3. CMOS-10HD Series Thermal Resistance (9/12)

(c) With 2 m/s forced air cooling (1/4)

Unit: °C/W
Package | Number 41 PD65301 1 PD65302 41 PD65303 1 PD65304 1 PD65305
of Pins 1 PD65341 1 PD65342 1 PD65343 1 PD65344 1 PD65345
4 PD65501 1 PD65502 4 PD65503 1 PD65504 1 PD65505
1 PD65541 1 PD65542 1 PD65543 1 PD65544 1 PD65545
QFP 144 - 38.0 37.0 355 34.0
(fine pitch) | 160 - 36.5 355 34.0 33.0
208 - - 39.5 38.0 36.5
240 - - - 34.5 33.0
304 - - - - -
TQFP™® |48 74.0 - - - -
64 - 57.0 54.0 - -
80 - 67.5 63.0
120 - - -
LQFP™"* |44 79.5 72.0 66.5 59.0 -
100 - - - 61.5 57.5
144 - - 35.0 34.5
PBGA 256 - - -
313 - - - - -
352 - - - - -
FPBGA™® |61 - - - -
108 375 36.0 35.0 335 315
144 - 33.0 32.0 31.0 29.5
160 - 325 31.5 30.5 29.0
161 -
208 - - 28.5 27.5
240 - - - 29.5 28.5
304 - - - - 28.0
393 - - - - -
FPLGA 64 - - - -
84 _
108 -
Note Line 2

Remarks 1. Blank: Under study, —: Cannot be used
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2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.

3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-3. CMOS-10HD Series Thermal Resistance (10/12)

(c) With 2 m/s forced air cooling (2/4)

Unit: °C/W
Package | Number | xPD65306 M PD65307 4 PD65308 M PD65309 u PD65310 M1 PD65311
of Pins | uPD65346 1 PD65347 1 PD65348 11 PD65349 1 PD65350 11 PD65351
11 PD65506 1 PD65507 1 PD65508 1 PD65509 1 PD65510 1 PD65511
11 PD65546 1 PD65547 1 PD65548 1 PD65549 1 PD65550 11 PD65551
QFP 144 33.0 315 29.5 27.0 24.0 21.5
(fine pitch) 160 32.0 305 285 26.0 235 205
208 34.5 33.0 30.0 275 235 20.0
240 315 30.0 27.5 25.0 22.0 19.0
304 - 31.0 29.0 26.5 235 20.5
TQFP Note 48 — - _ _ _ —
64 - - - - - -
80
120
LQFP™® |44 - - - - - -
100 53.5 485 42.0 35.0
144 32,5 31.0 29.5 27.0 245
PBGA 256 -
313
352
FPBGA "™ |61 - - - - - -
108 30.5 - - - - -
144 28.0 27.0 - - - -
160 275 26.5 24.0 20.5 - -
161 30.0 - - - - -
208 27.0 25.5 23.0 20.0 17.0 -
240 275 26.0 245 225 20.0 18.0
304 27.0 25.5 24.0 22.0 19.5 17.5
393 - 21.0 - -
FPLGA 64 - - - - - -
84 - - - - - -
108 - - - - - -
Note Line 2

Remarks 1. Blank: Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-3. CMOS-10HD Series Thermal Resistance (11/12)

(c) With 2 m/s forced air cooling (3/4)

Unit: °C/W
Package Number of 4 PD65321 4 PD65322 4 PD65323
Pins 1 PD65361 1 PD65362 1 PD65363
1 PD65521 1 PD65522 1 PD65523
1 PD65561 1 PD65562 1 PD65563
TQFP " 64 61.5 - -
80 74.0 - -
100 50.0 475 46.0
120 -
LQFP " 100 74.0 69.0 66.0
144 - - 36.0
Note Line 2

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.

Table 3-3. CMOS-10HD Series Thermal Resistance (12/12)

(c) With 2 m/s forced air cooling (4/4)
Unit: °C/W

Package Number of | #PD65324 | 4 PD65325 | 4 PD65326 | 1 PD65327 | 4 PD65328 | 1 PD65329 | £1PD65330 | 4 PD65331
Pins 1 PD65364 | £ PD65365 | 4 PD65366 | 4 PD65367 | £ PD65368 | 1/ PD65369 | 1/ PD65370 | 1 PD65371

HPD65524 | £ PD65525 | £ PD65526 | 4 PD65527 | 1 PD65528 | 11PD65529 | 1 PD65530 | 4 PD65531
HPD65564 | £ PD65565 | £ PD65566 | 14 PD65567 | 1 PD65568 | 1 PD65569 | 1 PD65570 | 4 PD65571

TBGA 256

with heat spreader 352 - - 13.0 125 12.0 115 10.5 10.0
420 - - - 12.5 12.0 11.5 10.5 10.0
500 - - - - 11.0 10.5 10.0 9.0
576 - - - - - 10.5 10.0 9.0

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

3.2 Lead-free Packages
3.2.1 CMOS-N5 Series

Please refer to 3.1.1 CMOS-N5 Series because the values of the lead-free packages of this Series are the same
as those of the leaded packages.
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CHAPTER 3 THERMAL RESISTANCE

* 3.2.2 CMOS-9HD, EA-9HD Series

Table 3-4. CMOS-9HD, EA-9HD Series Thermal Resistance (1/6)

(a) With no wind (with no forced air cooling) (1/2)

Unit: °C/W

Package

Number of
Pins

41 PD65941

4 PD65942 | 4 PD65943

1 PD65944

11PD65945

1/PD65946

1/PD65948

11PD65949

1 PD65441

U PD65442 | 11PD65443

uPD65444

1 PD65445

1 PD65446

1 PD65448

1 PD65449

QFP (fine pitch)

100

120

144

160

176

208

240

304

Note 1

TQFP

48

(fine pitch)

64

72

80

87

71

100

58

120

Note 1

LQFP

100

(fine pitch)

144

52

PBGA

Note 2

225

256

272

313

352

Note 1

FPBGA

108

45 43

42

42

40

37

144

- 39

39

39

37

35

34

160

38

38

36

34

33

161

176

37

37

35

34

32

208

33

32

240

304

393

TBGA

256

21

with heat spreader

352

16

420

500

576

696

ABGA

672

Notes 1. Line 2

2. Under development

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-4. CMOS-9HD, EA-9HD Series Thermal Resistance (2/6)

(a) With no wind (with no forced air cooling) (2/2)

Unit: °C/W

Package

Number of
Pins

4 PD65951
1 PD65961

11 PD65954
11 PD65964

11 PD65956
11 PD65966

4 PD65958
1 PD65968

4 PD65969

1 PD65970

1 PD65971

1 PDB5451
1 PDB5461

11 PD65454
11 PD65464

1 PD65456
1 PD65466

1 PD65458
1 PD65468

1 PD65469

1 PDB5470

M1 PD65471

QFP (fine pitch)

100

120

144

160

176

208

240

304

Note 1

TQFP
(fine pitch)

48

64

80

100

120

Note 1

LQFP
(fine pitch)

100

144

PBGA

Note 2

225

256

272

313

352

Note 1

FPBGA

108

144

32

160

31

30

176

30

27

24

208

30

27

24

240

303

28

304

TBGA
with heat spreader

256

21

352

16

16

16

420

16

16

16

16

16

16

16

500

14

14

14

14

14

14

576

14

14

14

696

14

ABGA

672

14

Notes 1. Line 2

2. Under development

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-4. CMOS-9HD, EA-9HD Series Thermal Resistance (3/6)

(b) With 1 m/s forced air cooling (1/2)

Unit: °C/W

Package

Number of
Pins

1 PD65941

1 PD65942

4 PDB5943

4 PDB5944

4 PD65945

4 PDB5946

1 PD65948

4 PDB5949

11 PD65441

11PD65442

1 PD65443

4 PDB5444

1 PD65445

1 PDB5446

11 PD65448

4 PDB5449

QFP (fine pitch)

100

120

144

160

176

208

240

304

Note 1

TQFP
(fine pitch)

48

64

61

80

75

60

100

48

120

49

Note 1

LQFP
(fine pitch)

100

144

43

PBGA

Note 2

225

256

272

313

352

Note 1

FPBGA

108

39

38

38

36

33

144

35

35

34

33

31

30

160

34

34

33

30

29

161

176

33

32

31

30

28

208

30

28

240

304

393

TBGA
with heat spreader

256

15

352

11

420

500

576

696

ABGA

672

Notes 1. Line 2

2. Under development

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-4. CMOS-9HD, EA-9HD Series Thermal Resistance (4/6)

(b) With 1 m/s forced air cooling (2/2)

Unit: °C/W

Package

Number
of Pins

4 PD65951
1 PD65961

11 PD65954
11 PD65964

11 PD65956
11 PD65966

4 PD65958
1 PD65968

4 PD65969

1 PD65970

1 PD65971

1 PDB5451
1 PDB5461

11 PD65454
11 PD65464

1 PD65456
1 PD65466

1 PD65458
1 PD65468

1 PD65469

1 PDB5470

M1 PD65471

QFP (fine pitch)

100

120

144

160

176

208

240

304

Note 1

TQFP
(fine pitch)

48

64

80

100

120

Note 1

LQFP
(fine pitch)

100

144

PBGA

Note 2

225

256

272

313

352

Note 1

FPBGA

108

144

28

160

27

23

176

26

23

20

208

26

23

20

240

303

22

304

TBGA
with heat spreader

256

15

352

11

11

11

420

11

11

11

11

11

11

11

500

10

10

10

10

10

10

576

10

10

10

696

10

ABGA

672

Notes 1. Line 2

2. Under development

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-4. CMOS-9HD, EA-9HD Series Thermal Resistance (5/6)

(c) With 2 m/s forced air cooling (1/2)

Unit: °C/W

Package

Number
of Pins

4 PD65941

uPD65942

4 PD65943

1 PD65944

4 PD65945

4 PD65946

1 PD65948

4 PD65949

4 PD65441

H PD65442

1 PD65443

1 PD65444

1 PDB5445

1 PD65446

1 PD65448

1 PD65449

QFP (fine pitch)

100

120

144

160

176

208

240

304

Note 1

TQFP
(fine pitch)

48

64

55

80

70

55

100

44

120

45

Note 1

LQFP
(fine pitch)

100

144

40

PBGA

Note 2

225

256

272

313

352

Note 1

FPBGA

108

36

36

35

33

31

144

33

33

32

31

28

28

160

32

32

30

28

27

161

176

30

30

29

28

26

208

27

26

240

304

393

TBGA
with heat spreader

256

352

420

500

576

696

ABGA

672

Notes 1. Line 2

2. Under development

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.

3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

Table 3-4. CMOS-9HD, EA-9HD Series Thermal Resistance (6/6)

(c) With 2 m/s forced air cooling (2/2)

Unit: °C/W

Package

Number
of Pins

4 PD65951
1 PD65961

11 PD65954
11 PD65964

11 PD65956
11 PD65966

4 PD65958
1 PD65968

4 PD65969

1 PD65970

1 PD65971

1 PDB5451
1 PDB5461

11 PD65454
11 PD65464

1 PD65456
1 PD65466

1 PD65458
1 PD65468

1 PD65469

1 PDB5470

M1 PD65471

QFP (fine pitch)

100

120

144

160

176

208

240

304

Note 1

TQFP
(fine pitch)

48

64

80

100

120

Note 1

LQFP
(fine pitch)

100

144

PBGA

Note 2

225

256

272

313

352

Note 1

FPBGA

108

144

26

160

25

21

176

24

21

18

208

24

21

18

240

303

20

304

TBGA
with heat spreader

256

12

352

420

500

| |[©

576

|00 (W |©

696

ABGA

672

~N |00 |0 |00 |©

Notes 1. Line 2

2. Under development

Remarks 1. Blank: Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each Series (CHAPTER 1) for package details.
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CHAPTER 3 THERMAL RESISTANCE

* 3.2.3 CMOS-10HD Series
Please refer to 3.1.3 CMOS-10HD Series because the values of the lead-free packages of this series are the same
as those of the leaded packages.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Cautions 1.

The pin assighment of QFP type packages and TBGA packages is common to the CMOS-N5,
CMOS-9HD, (single power supply), EA-9HD, and CMOS-10HD Families. This pin assignment
also applies to all part numbers using released packages.

Depending on the combination of master and package, some packages may not yet be
available. Be sure to confirm with NEC Electronics that the desired package has been
released. Also contact NEC Electronics if the desired package does not appear in the
Package column.

Assignment of dedicated scan path pins is restricted in packages with 313 or fewer pins. For
packages not described here, contact NEC Electronics.

Note that there are no restrictions on the assignment of dedicated scan path pins for
packages with 314 or more pins, regardless of the package type.

In the package of BGA type, A, B, C, and D in the chip side column correspond to A, B, C, and
D in the figure below. The pin placement list describes from the top to the bottom in the
direction of the arrows in the figure of the internal chip shown below. The last raw of each
table does not mean the chip side delimited.

Internal Chip

O

o8]
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

* 4.1 SSOP

4.1.1 20-pin SSOP

ARAAAAAAH

Voo [0S

O
TEHEREEAE

'S-GND

Note

GND Pin Vop Pin NC Pin SCAN Pins Signal Pin

SMC SIN SOuUT

10 20 None 14 15 16 18

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

4.1.2 30-pin SSOP

Eﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

O
EEEEEEEEEEEELELE] |

GND

1 15
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®
sMC SIN souT
15 30 None 20 21 22 28

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

42 QFP

4.2.1 44-pin QFP

| HHHHEHR S

/ 33
34

1T 2[TT ]
1T 1T ]
1T 1T ]
[ IT] [ TT 1
1T 1T ]
Voo [T 1739 17 GND
1T 1T ]
L 11] | [ [ ]
[ IT] [ TT 1
1T O 1T ]
[ TT144 12[TT 1]

\1 11/

ilififalli

Note

GND Pin

Vop Pin

NC Pin

SCAN Pins

SMC

SIN

SOuUT

Signal Pin

17

39

None

40

41

42

42

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT

OF Vbbb, GND, NC, SCAN PINS

* 4.2.2 52-pin QFP

[TT 1 voo
[ D

1002

34 33 27
[T 140 26 TT 1]
L1 1] [ [ 1 |
117 T 1 1
CTT] [ T1T 1
CTT] [ T1T 1
117 T 1 1
CTT] [ T1T 1
CTT] [ T1T 1
CTT] [ T1T 1
L1 1] [ [ 1 |
CTT] [ T1T 1
g O T
[CITT]s2 14 ZIZZZ71 NC
1 7 13
ilillifth kil
V]
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SOuUT
7,33 34 14 35 36 37 48

Note Total number of usable signal pins.

Caution

If the respective locations and total quantity of NC, Voo and GND pins on the package that is to
be replaced do not in the least match the respective locations and quantities of the pins on the
replacement package, then the package cannot be replaced.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

* 4.2.3 100-pin QFP (Correspondence to the replacement of CMOS-6, 6A, 6V)

28 2 8
o> o>
| |
1 1
 — 3979 5352 E&:m:u
T 1T —1
T 1T —1
T 1T —1
T 1T —1
T 1T —1
T 1T —1
| NS - — I S E—
T 1T —1
T 1T —1
T A GND

Note

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin

SMC SIN SOuUT

1,28,40,53,80 | 2,29,652,79 None 71 73 75 91

Note Total number of usable signal pins.
Caution If the respective locations and total quantity of NC, Voo and GND pins on the package that is to

be replaced do not in the least match the respective locations and quantities of the pins on the
replacement package, then the package cannot be replaced.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

* 4.2.4 100-pin QFP (Correspondence to the replacement of CMOS-6S, 6X)

GND mmm 00 41— VoD
Vop 1191 40— GND

Note

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin

SMC SIN SOuUT

15, 40, 66, 90 41,91 None 71 73 75 94

Note Total number of usable signal pins.
Caution If the respective locations and total quantity of NC, Voo and GND pins on the package that is to

be replaced do not in the least match the respective locations and quantities of the pins on the
replacement package, then the package cannot be replaced.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.3 QFP (Fine Pitch)

4.3.1 100-pin QFP (fine pitch)

GND

GND

Note

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin

SMC SIN SOuUT

26, 50, 76, 100 1,25,51,75 None 17 18 19 92

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

4.3.2 120-pin QFP (fine pitch)

[a)]
8 P 8
> ] >
i [
GND==91 60 GND
GND:_ 3 GND
1 15 0
Tﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ[’l”lIIIIIIIIIIIIIIIIIIIIIIIIII
éI.ILII.II.ILILILII.ILILILII.I L LII.ILILILII.ILILILILII.ILILII:%
> 5 >
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®
SMC SIN SouT
15, 31, 60, 75, 1, 30, 61, 90 None 112 114 116 110
91, 120
Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.3.3 144-pin QFP (fine pitch)

108 7
109 )
110 " }GND
143 3
44 i }GND

1 36
(U CE U OO OE T
[nonoonooonoonooo0oonoooooonooooooot

> >
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®
sMC SIN souT
37,38, 71, 72, 1, 36, 73, 108 None 135 137 139 132
109, 110, 143,
144

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

4.3.4 160-pin QFP (fine pitch)

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®
sSMC SIN SouUT
21,41, 42,79, 1, 20, 40, 81, 100, None 44 45 46 144
80, 101, 121, 120
122, 159, 160

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.3.5 176-pin QFP (fine pitch)

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SOuUT
23, 45, 46, 87, 1, 22, 44, 89, 110, None 49 50 51 160
88, 111, 133, 132
134, 175, 176

Note Total number of usable signal pins.
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o m.mm_;E_E_EEEEEEEEEEEEEEEE&MEEEEEEEEEEEEEEEEEEEEEM oo
and mmmm Q mmm M_\/_/o

105

Note

Signal Pin
188

SOuUT

SCAN Pins
SIN

SMC

User's Manual A16400EJ4VODM

NC Pin

CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

4.3.6 208-pin QFP (fine pitch)

None

Voo Pin

27, 53, 78, 104, 130,

157, 183, 208

GND Pin

1,2, 26,51, 52,
79, 105, 106,

131, 155, 156,

182

Note Total number of usable signal pins.



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.3.7 240-pin QFP (fine pitch)

[a)
z
O]
-~

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®
sMC SIN souT
1,2,20,41,59, | 21,40, 61, 81,100, | None 6 7 212
60, 80, 101, 121, | 120, 140, 160, 181,
122, 139, 161, 201, 220, 240
179, 180, 200,
221

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

4.3.8 304-pin QFP (fine pitch)

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®
SMC SIN SOuUT
1, 2, 20, 39, 40, 19, 37, 38, 57, 77, None 10 12 14 256
58, 75, 76, 95, 78, 113, 114, 151,
96, 115, 116, 152, 171, 189, 190,
133, 134, 153, 209, 229, 230, 265,
154, 172, 191, 266, 303, 304
192, 210, 227,
228, 247, 248,
267, 268, 285,
286
Note Total number of usable signal pins.
User's Manual A16400EJ4VODM 107



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.4 TQFP

4.4.1 48-pin TQFP (fine pitch)

>
BARARARARAAF
1T s7 24 11 ]
LI [ 1T ]
LI [ 1T ]
CIT | [ 1T ]
1T 1T 1
CIT | [ 1T ]
LI 1T ]
LI 1T ]
LI 1T ]
I Q 1]
CIT | [ 1T ]
1T 48 w3117
1 i 12
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®
sMmc SIN souT
6 30 None 32 33 34 46

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

4.4.2 64-pin TQFP (fine pitch)

FEFFFOIEFERFE

L] 2 1]
L] 1]
L [ ]
L [ ]
L [ ]
L] 1]
L] 1]
L] 1]
L [ ]
L [ ]
L] 1]
L] 1]
L] 1]
L [ ]
L [ ]
I T
1 9 16
S 8
g >
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"""*®
SMC SIN SOUT
9,41 10 None 59 60 61 61
Note Total number of usable signal pins.
Remark 0.5 mm pitch and 0.65 mm pitch are common.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.4.3 80-pin TQFP (fine pitch)

R

60
Voo L] 61 40 [T Voo
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
1T 111
Vbb 1T 80 21 TT 1 Vbbb

1 20

(LSl EREERRISISSIEE

=z =z

o 5}

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SouT
1, 20, 41, 60 21, 40, 61, 80 None 15 16 17 72

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

4.4.4 100-pin TQFP (fine pitch)

.>%

.

|

GND GND
- — -
I =
- — -
I =
- — -
I =
- — -
I =
- — -
I =
- — -
11 88 38 13
- — -
I =
- — -
I =
- — -
- — -
I =
- — -
I =
T O T
I =
GND GND
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SouT
26, 50, 76, 100 1, 25,51, 75 None 17 18 19 92

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.45 120-pin TQFP (fine pitch)

GND

GND

8
>
|
|
0

AR AR AR AR AR AR A AR A AR

31

GND

GND

GND Pin

Vop Pin

NC Pin

SCAN Pins

Signal Pin

SMC

SIN

SOuUT

Note

15, 31, 60, 75
91, 120

1,30, 61, 90

None

112

114

116

110

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

45 LQFP

4.5.1 44-pin LQFP

33 23
L1113 22l 11 |
C_TT] [TT 1
C_TT] [TT 1
C_TT] [TT 1
C_TT] [TT 1
Voo [T 1739 17| c\D
C_TT] [TT 1
C_TT] [TT 1
C_TT] [TT 1
C_TT] O [TT 1
L TT]4 12 TT 1]
1 11
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®
SMC SIN SOUT
17 39 None 40 41 42 42
Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.5.2 100-pin LQFP (fine pitch)

Note

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin

SMC SIN SOuUT

26, 50, 76, 100 1,25,51,75 None 17 18 19 92

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbbp, GND, NC, SCAN PINS

4.5.3 144-pin LQFP

GND { }enp
GND { }enD
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SOuUT
37,38,71, 72, 1,36, 73, 108 None 135 137 139 132
109, 110, 143,
144

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbobp, GND, NC, SCAN PINS

4.5.4 160-pin LQFP

GND Pin

Vop Pin

NC Pin

SCAN Pins

SMC

SIN

SOuUT

Signal Pin"°

te

21, 41, 42, 79, 80,
101, 121, 122,
159, 160

1, 20, 40, 81, 100,
120

None

44

45

46

144

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vpp, GND, NC, SCAN PINS
* 4.6 SDIP
4.6.1 64-pin SDIP
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SouT
32 64 None 3 62

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.7 TBGA

4.7.1 256-pin TBGA (with heat spreader)

Pin No.39 (Bottom view) Pin No.58

b
HOOO0O00000000000000 |
OO000000O0O0O0O0O0O0OO0O0OOOO (s
Olo] 1eelel Jelelel Jole] 10iele] 1GIGNt:
OOOAQOAOOOAOOAOOAOOO |17
0000 OO0OO |
0000 OOO0O0 [
OO@A AQ®OO |«
0000 OO00 [
0000 O0O00 [
OO0 A O0O0O0 |u
0000 AQ®OO v
0000 OOOO |
0000 OO0O0O |
OO@A AQ®OO |
0000 OO0 |
0000 GIGISIONE
OQOOAOOAOOAOOOAOOAOOO |4
Ole] 1OI0lol 100l 1000l 10Ieie] 1GIONE
OO000O00000OO0O0O0O0OOO0OOO |2
QOOO000000000O0000O0Q |1

Remark A :GND (16 pins)

@® : Voo (16 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®

205 (D4), 208 (G4), 145 (C3), 149 (G3), None 142 143 144 224

212 (L4), 215 (P4), 153 (L3), 156 (P3),

218 (U4), 221 (U7), 160 (V3), 164 (V7),

225 (U11), 228 (U14), 168 (V11), 171 (V14),

231 (U17), 234 (P17), 175 (V18), 179 (P18),

238 (K17), 241 (G17), 183 (K18), 186 (G18),

244 (D17), 247 (D14), 190 (C18), 194 (C14),

251 (D10), 254 (D7) 198 (C10), 201(C7)

Note Total number of usable signal pins.

118 User's Manual A16400EJ4VODM




CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-1. Correspondence Between Internal Chip Pins and Ball Numbers
(256-pin TBGA (with Heat Spreader)) (1/4)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

1 A 160 V3 Vop 33 A 10 K1

2 A 94 w2 34 A 85 K2

3 A 19 w1 35 A 152 K3

4 A 93 V2 36 A 211 K4

5 A 159 u3 37 A 9 J1

6 A 18 V1 38 A 84 J2

7 A 217 T4 39 A 151 J3

8 A 92 U2 40 A 210 J4

9 A 158 T3 41 A 8 H1

10 A 17 Ul 42 A 83 H2

11 A 91 T2 43 A 150 H3

12 A 16 T1 44 A 209 H4

13 A 216 R4 45 A 7 Gl

14 A 157 R3 46 A 82 G2

15 A 90 R2 47 A 149 G3 Vop
16 A 15 R1 48 A 208 G4 GND
17 A 215 P4 GND 49 A 6 F1

18 A 156 P3 Vop 50 A 81 F2

19 A 89 P2 51 A 148 F3

20 A 14 P1 52 A 207 F4

21 A 214 N4 53 A 5 E1l

22 A 155 N3 54 A 80 E2

23 A 88 N2 55 A 4 D1

24 A 13 N1 56 A 147 E3

25 A 213 M4 57 A 79 D2

26 A 154 M3 58 A 206 E4

27 A 87 M2 59 A 3 C1

28 A 12 M1 60 A 146 D3

29 A 212 L4 GND 61 A 78 c2

30 A 153 L3 Vop 62 A 2 B1

31 A 86 L2 63 A 1 Al

32 A 11 L1 64 A 145 C3 Vop
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-1. Correspondence Between Internal Chip Pins and Ball Numbers
(256-pin TBGA (with Heat Spreader)) (2/4)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

65 B 205 D4 GND 97 B 67 All

66 B 77 B2 98 B 136 B11

67 B 76 A2 99 B 197 Ccl1

68 B 144 B3 100 B 250 D11

69 B 204 c4 101 B 66 Al2

70 B 75 A3 102 B 135 B12

71 B 256 D5 103 B 196 C12

72 B 143 B4 104 B 249 D12

73 B 203 C5 105 B 65 A13

74 B 74 A4 106 B 134 B13

75 B 142 B5 107 B 195 C13

76 B 73 A5 108 B 248 D13

7 B 255 D6 109 B 64 Al4

78 B 202 C6 110 B 133 B14

79 B 141 B6 111 B 194 Cl4 Vop
80 B 72 A6 112 B 247 D14 GND
81 B 254 D7 GND 113 B 63 Al5

82 B 201 c7 Vop 114 B 132 B15

83 B 140 B7 115 B 193 C15

84 B 71 A7 116 B 246 D15

85 B 253 D8 117 B 62 Al16

86 B 200 Cc8 118 B 131 B16

87 B 139 B8 119 B 61 Al7

88 B 70 A8 120 B 192 C16

89 B 252 D9 121 B 130 B17

90 B 199 c9 122 B 245 D16

91 B 138 B9 123 B 60 Al8

92 B 69 A9 124 B 191 C17

93 B 251 D10 GND 125 B 129 B18

94 B 198 C10 Vop 126 B 59 Al9

95 B 137 B10 127 B 58 A20

96 B 68 Al10 128 B 244 D17 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-1. Correspondence Between Internal Chip Pins and Ball Numbers
(256-pin TBGA (with Heat Spreader)) (3/4)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

129 c 190 C18 Voo 161 c 48 L20

130 C 128 B19 162 C 119 L19

131 c 57 B20 163 c 182 L18

132 C 127 C19 164 C 237 L17

133 c 189 D18 165 c 47 M20

134 C 56 Cc20 166 C 118 M19

135 C 243 E17 167 C 181 M18

136 C 126 D19 168 C 236 M17

137 c 188 E18 169 c 46 N20

138 C 55 D20 170 C 117 N19

139 C 125 E19 171 C 180 N18

140 C 54 E20 172 C 235 N17

141 C 242 F17 173 C 45 P20

142 C 187 F18 174 C 116 P19

143 C 124 F19 175 C 179 P18 Vop
144 C 53 F20 176 C 234 P17 GND
145 C 241 G17 GND 177 C 44 R20

146 C 186 G18 Vob 178 C 115 R19

147 C 123 G19 179 C 178 R18

148 C 52 G20 180 C 233 R17

149 C 240 H17 181 C 43 T20

150 C 185 H18 182 C 114 T19

151 c 122 H19 183 c 42 u20

152 C 51 H20 184 C 177 T18

153 C 239 J1i7 185 C 113 u19

154 C 184 J18 186 C 232 T17

155 C 121 J19 187 C 41 V20

156 C 50 J20 188 C 176 u18

157 C 238 K17 GND 189 C 112 V19

158 C 183 K18 Vop 190 C 40 W20

159 c 120 K19 191 c 39 Y20

160 C 49 K20 192 C 175 V18 Vob
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-1. Correspondence Between Internal Chip Pins and Ball Numbers
(256-pin TBGA (with Heat Spreader)) (4/4)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

193 D 231 ul7 GND 225 D 29 Y10

194 D 111 W19 226 D 102 W10

195 D 38 Y19 227 D 167 V10

196 D 110 W18 228 D 224 U10

197 D 174 V17 229 D 28 Y9

198 D 37 Y18 230 D 101 W9

199 D 230 u16 231 D 166 V9

200 D 109 W17 232 D 223 U9

201 D 173 V16 233 D 27 Y8

202 D 36 Y17 234 D 100 W8

203 D 108 W16 235 D 165 V8

204 D 35 Y16 236 D 222 us8

205 D 229 uU15 237 D 26 Y7

206 D 172 V15 238 D 99 W7

207 D 107 W15 239 D 164 V7 Vop

208 D 34 Y15 240 D 221 u7 GND

209 D 228 ul4 GND 241 D 25 Y6

210 D 171 V14 Vop 242 D 98 W6

211 D 106 W14 243 D 163 V6

212 D 33 Y14 244 D 220 U6

213 D 227 u13 245 D 24 Y5

214 D 170 V13 246 D 97 W5

215 D 105 w13 247 D 23 Y4

216 D 32 Y13 248 D 162 V5

217 D 226 u12 249 D 96 w4

218 D 169 V12 250 D 219 us

219 D 104 w12 251 D 22 Y3

220 D 31 Y12 252 D 161 V4

221 D 225 uUll GND 253 D 95 W3

222 D 168 V11 Vop 254 D 21 Y2

223 D 103 W11 255 D 20 Y1

224 D 30 Y11 256 D 218 U4 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.7.2 352-pin TBGA (with heat spreader)

Pin No.51 (Bottom view) Pin No.76
HO000000000000000000000000 |2
slejelelelolelelolelelolelelolelelololelolelelolote Nl
0000000 e e e e O @O |2
OOOADOAOOADOOAOOAOOAOOADOO |28
0000 D000 |2
0000 0000 |2
OO@A A |20
0000 D000 e
0000 D000 |18
OO@A A@OO |17
0000 D000 |16
0000 D000 |15
OO@A OO0 |14
0000 AQ®OO |13
0000 0000 |12
0000 0000 |u
OO@A AQ®OO |10
0000 0000 |e
0000 0000 |8
OO@A AQOO |7
0000 0000 |6
0000 0000 |s
OOOAOOAOOAOOADOOAOOAOOAOOO |4
000000000 e e e O e |
slellelelolalelolalelolalelolelalelolelololelelolelr
OO00000000000000000000000Q |:

AE AC AMAMYWV UTRPNMLIKJIHGTFEUDT CSBA
Pin No.26 AF AD AB Pin No.1

Remark A:GND (24 pins)
@ : Voo (24 pins)

t

283 (K4), 287 (P4),
290 (U4), 293 (Y4),
296 (AC4), 299 (AC7),

315 (AC23), 318 (Y23),
321 (U23), 325 (N23),
328 (K23), 331 (G23),
334 (D23), 337 (D20),
340 (D17), 344 (D13),
347 (D10), 350 (D7)

302 (AC10), 306 (AC14),
309 (AC17), 312 (AC20),

200 (K3), 204 (P3),
207 (U3), 210 (Y3),
214 (AD3), 218 (AD7),

221 (AD10), 225 (AD14),
228 (AD17), 231 (AD20),

235 (AD24), 239 (Y24),
242 (U24), 246 (N24),
249 (K24), 252 (G24),
256 (C24), 260 (C20),
263 (C17), 267 (C13),
270 (C10), 273 (C7)

assignment of dedicated scan path

pins.

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®
SMC SIN SOUT
277 (D4), 280 (G4), 193 (C3), 197 (G3), None There are no restrictions on the 304

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (1/6)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

1 A 214 AD3 Vop 33 A 289 T4

2 A 124 AE2 34 A 206 T3

3 A 25 AE1l 35 A 115 T2

4 A 123 AD2 36 A 16 T1

5 A 213 AC3 37 A 288 R4

6 A 24 AD1 38 A 205 R3

7 A 295 AB4 39 A 114 R2

8 A 122 AC2 40 A 15 R1

9 A 212 AB3 41 A 287 P4 GND
10 A 23 AC1 42 A 204 P3 Vop
11 A 121 AB2 43 A 113 P2

12 A 22 AB1 44 A 14 P1

13 A 294 AA4 45 A 13 N1

14 A 211 AA3 46 A 112 N2

15 A 120 AA2 47 A 203 N3

16 A 21 AAl 48 A 286 N4

17 A 293 Y4 GND 49 A 12 M1

18 A 210 Y3 Vop 50 A 111 M2

19 A 119 Y2 51 A 202 M3

20 A 20 Y1 52 A 285 M4

21 A 292 w4 53 A 11 L1

22 A 209 W3 54 A 110 L2

23 A 118 w2 55 A 201 L3

24 A 19 w1 56 A 284 L4

25 A 291 V4 57 A 10 K1

26 A 208 V3 58 A 109 K2

27 A 117 V2 59 A 200 K3 Vop
28 A 18 V1 60 A 283 K4 GND
29 A 290 U4 GND 61 A 9 J1

30 A 207 u3 Vop 62 A 108 J2

31 A 116 u2 63 A 199 J3

32 A 17 Ul 64 A 282 J4
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (2/6)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

65 A 8 H1 97 B 275 C5

66 A 107 H2 98 B 98 A4

67 A 198 H3 99 B 190 B5

68 A 281 H4 100 B 97 A5

69 A 7 Gl 101 B 351 D6

70 A 106 G2 102 B 274 C6

71 A 197 G3 Vop 103 B 189 B6

72 A 280 G4 GND 104 B 96 A6

73 A 6 F1 105 B 350 D7 GND
74 A 105 F2 106 B 273 c7 Vop
75 A 196 F3 107 B 188 B7

76 A 279 F4 108 B 95 A7

7 A 5 E1l 109 B 349 D8

78 A 104 E2 110 B 272 C8

79 A 4 D1 111 B 187 B8

80 A 195 E3 112 B 94 A8

81 A 103 D2 113 B 348 D9

82 A 278 E4 114 B 271 c9

83 A 3 C1 115 B 186 B9

84 A 194 D3 116 B 93 A9

85 A 102 c2 117 B 347 D10 GND
86 A 2 B1 118 B 270 C10 Vob
87 A 1 Al 119 B 185 B10

88 A 193 C3 Vop 120 B 92 Al0

89 B 277 D4 GND 121 B 346 D11

90 B 101 B2 122 B 269 Cl1

91 B 100 A2 123 B 184 B11l

92 B 192 B3 124 B 91 All

93 B 276 C4 125 B 345 D12

94 B 99 A3 126 B 268 C12

95 B 352 D5 127 B 183 B12

96 B 191 B4 128 B 90 Al2
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (3/6)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
129 B 344 D13 GND 161 B 81 A21
130 B 267 C13 Vop 162 B 174 B21
131 B 182 B13 163 B 259 c21
132 B 89 Al3 164 B 336 D21
133 B 88 Al4 165 B 80 A22
134 B 181 B14 166 B 173 B22
135 B 266 Cl4 167 B 79 A23
136 B 343 D14 168 B 258 C22
137 B 87 Al5 169 B 172 B23
138 B 180 B15 170 B 335 D22
139 B 265 C15 171 B 78 A24
140 B 342 D15 172 B 257 C23
141 B 86 Al16 173 B 171 B24
142 B 179 B16 174 B 77 A25
143 B 264 Cl6 175 B 76 A26
144 B 341 D16 176 B 334 D23 GND
145 B 85 Al7 177 C 256 C24 Vop
146 B 178 B17 178 Cc 170 B25
147 B 263 C17 Vop 179 C 75 B26
148 B 340 D17 GND 180 C 169 C25
149 B 84 A18 181 C 255 D24
150 B 177 B18 182 C 74 C26
151 B 262 Cc18 183 C 333 E23
152 B 339 D18 184 C 168 D25
153 B 83 A19 185 C 254 E24
154 B 176 B19 186 C 73 D26
155 B 261 C19 187 C 167 E25
156 B 338 D19 188 Cc 72 E26
157 B 82 A20 189 C 332 F23
158 B 175 B20 190 C 253 F24
159 B 260 Cc20 Vop 191 C 166 F25
160 B 337 D20 GND 192 C 71 F26
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (4/6)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
193 c 331 G23 GND 225 c 62 R26
194 C 252 G24 Vop 226 C 157 R25
195 c 165 G25 227 c 244 R24
196 C 70 G26 228 C 323 R23
197 c 330 H23 229 c 61 T26
198 C 251 H24 230 C 156 T25
199 c 164 H25 231 c 243 T24
200 C 69 H26 232 C 322 T23
201 c 329 J23 233 c 60 u26
202 C 250 J24 234 C 155 u25
203 c 163 J25 235 c 242 u24 Voo
204 C 68 J26 236 C 321 u23 GND
205 c 328 K23 GND 237 c 59 V26
206 C 249 K24 Vop 238 C 154 V25
207 c 162 K25 239 c 241 V24
208 C 67 K26 240 C 320 V23
209 c 327 L23 241 c 58 W26
210 C 248 L24 242 C 153 W25
211 c 161 L25 243 c 240 w24
212 C 66 L26 244 C 319 W23
213 c 326 M23 245 c 57 Y26
214 C 247 M24 246 C 152 Y25
215 c 160 M25 247 c 239 Y24 Voo
216 C 65 M26 248 C 318 Y23 GND
217 c 325 N23 GND 249 c 56 AA26
218 C 246 N24 Vop 250 C 151 AA25
219 c 159 N25 251 c 238 AA24
220 C 64 N26 252 C 317 AA23
221 c 63 P26 253 c 55 AB26
222 C 158 P25 254 C 150 AB25
223 c 245 P24 255 c 54 AC26
224 C 324 P23 256 C 237 AB24
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (5/6)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

257 C 149 AC25 289 D 310 AC18

258 C 316 AB23 290 D 229 AD18

259 C 53 AD26 291 D 140 AE18

260 C 236 AC24 292 D 43 AF18

261 C 148 AD25 293 D 309 AC17 GND
262 C 52 AE26 294 D 228 AD17 Vop
263 C 51 AF26 295 D 139 AE17

264 C 235 AD24 Vob 296 D 42 AF17

265 D 315 AC23 GND 297 D 308 AC16

266 D 147 AE25 298 D 227 AD16

267 D 50 AF25 299 D 138 AE16

268 D 146 AE24 300 D 41 AF16

269 D 234 AD23 301 D 307 AC15

270 D 49 AF24 302 D 226 AD15

271 D 314 AC22 303 D 137 AE15

272 D 145 AE23 304 D 40 AF15

273 D 233 AD22 305 D 306 AC14 GND
274 D 48 AF23 306 D 225 AD14 Vob
275 D 144 AE22 307 D 136 AE14

276 D a7 AF22 308 D 39 AF14

277 D 313 AC21 309 D 38 AF13

278 D 232 AD21 310 D 135 AE13

279 D 143 AE21 311 D 224 AD13

280 D 46 AF21 312 D 305 AC13

281 D 312 AC20 GND 313 D 37 AF12

282 D 231 AD20 Vob 314 D 134 AE12

283 D 142 AE20 315 D 223 AD12

284 D 45 AF20 316 D 304 AC12

285 D 311 AC19 317 D 36 AF11

286 D 230 AD19 318 D 133 AE11

287 D 141 AE19 319 D 222 AD11

288 D 44 AF19 320 D 303 AC11
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-2. Correspondence Between Internal Chip Pins and Ball Numbers

(352-pin TBGA (with Heat Spreader)) (6/6)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates
321 D 35 AF10
322 D 132 AE10
323 D 221 AD10 Vop
324 D 302 AC10 GND
325 D 34 AF9
326 D 131 AE9
327 D 220 AD9
328 D 301 AC9
329 D 33 AF8
330 D 130 AE8
331 D 219 AD8
332 D 300 AC8
333 D 32 AF7
334 D 129 AE7
335 D 218 AD7 Vob
336 D 299 AC7 GND
337 D 31 AF6
338 D 128 AE6
339 D 217 AD6
340 D 298 AC6
341 D 30 AF5
342 D 127 AES
343 D 29 AF4
344 D 216 AD5
345 D 126 AE4
346 D 297 AC5
347 D 28 AF3
348 D 215 AD4
349 D 125 AE3
350 D 27 AF2
351 D 26 AF1
352 D 296 AC4 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.7.3 420-pin TBGA (with heat spreader)

Pin No.51 (Bottom view) Pin No.76
X
OOOOOQOOOOOOQOOOOOOQOOOOOé26
00000000000 O0OOOOOOOOOOOOOO0 |28
0000000000000 OOOOOOOOOOOO0 (24
olole]l leleel lol Jol Jelel ol 1ol Jelele] IOIeIeNk:
OQOOO0OAOOAOAOAOOAOAOAOOAOOOO |22
00000 O0000 |2
00000 O0O00O0 |20
OO0O0A AQ®OOOO |19
00000 O0O00O0 |18
OOO0A AQOOOO |17
00000 OO00O0 |16
OO0 A A®OOOO |15
00000 OO000O0 |4
00000 00000 |13
OO0O®A AQ®OOO |12
00000 00000 |1
OO0 A A®OOO |10
00000 O0O000O |9
OO0 A AOOOO |8
00000 00000 |7
00000 00000 |6
OQOOOAOOAOAOAOOAOAOAOOAOOOO |5
olole]l lelelel lo] Jol Jelel ol 1ol Jelelel JeIeIeat
0000000000000 OOOOOOOOOOO0 |3
0000000000000 OOOOOOOOOOO0 |2
DOO0000O000000O00O0O00O00OO00000Q |1
AE AC AMAYWVUTRPNMLKJIHGFEDTCEBA
Pin No.26 AFAD  AB Pin No.1
Remark A :GND (28 pins)
@ : Voo (28 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SOUT
353 (E5), 356 (H5), 277 (D4), 281 (H4), None There are no restrictions on the 364

358 (K5), 360 (M5),
363 (R5), 365 (U5),
367 (WS5), 370 (ABS5),
373 (ABS), 375 (AB10),

387 (AB22), 390 (W22),
392 (U22), 394 (R22),
397 (M22), 399 (K22),
401 (H22), 404 (E22),
407 (E19), 409 (E17),
411 (E15), 414 (E12),
416 (E10), 418 (E8)

288 (R4), 290 (U4),

283 (K4), 285 (M4),

pins.

assignment of dedicated scan path

377 (AB12), 380 (AB15),
382 (AB17), 384 (AB19),

292 (W4), 296 (AC4), 300
(AC8), 302 (AC10), 304
(AC12), 307 (AC15), 309
(AC17), 311 (AC19), 315
(AC23), 319 (W23), 321
(U23), 323 (R23), 326

(M23), 328 (K23), 330

(H23), 334 (D23), 338

(D19), 340 (D17), 342

(D15), 345 (D12), 347

(D10), 349 (D8)

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (1/7)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

1 A 296 AC4 Vop 31 A 117 V2

2 A 214 AD3 32 A 18 V1

3 A 25 AE1l 33 A 365 us GND
4 A 123 AD2 34 A 290 U4 Vob
5 A 213 AC3 35 A 207 u3

6 A 369 AAS5 36 A 116 u2

7 A 295 AB4 37 A 17 Ul

8 A 24 AD1 38 A 364 T5

9 A 122 AC2 39 A 289 T4

10 A 212 AB3 40 A 206 T3

11 A 294 AA4 41 A 115 T2

12 A 23 AC1 42 A 16 T1

13 A 368 Y5 43 A 363 R5 GND
14 A 121 AB2 44 A 288 R4 Vob
15 A 211 AA3 45 A 205 R3

16 A 293 Y4 46 A 114 R2

17 A 22 AB1 47 A 15 R1

18 A 120 AA2 48 A 362 P5

19 A 210 Y3 49 A 287 P4

20 A 367 W5 GND 50 A 204 P3

21 A 292 W4 Vop 51 A 113 P2

22 A 21 AAl 52 A 14 P1

23 A 119 Y2 53 A 203 N3

24 A 209 W3 54 A 286 N4

25 A 20 Y1l 55 A 361 N5

26 A 118 w2 56 A 112 N2

27 A 366 V5 57 A 13 N1

28 A 291 V4 58 A 12 M1

29 A 208 V3 59 A 111 M2

30 A 19 w1 60 A 202 M3
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (2/7)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
61 A 285 M4 Vop 91 A 104 E2
62 A 360 M5 GND 92 A 355 G5
63 A 11 L1 93 A 4 D1
64 A 110 L2 94 A 279 F4
65 A 201 L3 95 A 195 E3
66 A 284 L4 96 A 103 D2
67 A 359 LS 97 A 3 C1
68 A 10 K1 98 A 278 E4
69 A 109 K2 99 A 354 F5
70 A 200 K3 100 A 194 D3
71 A 283 K4 Vop 101 A 102 C2
72 A 358 K5 GND 102 A 2 B1
73 A 9 J1 103 A 1 Al
74 A 108 J2 104 A 101 B2
75 A 8 H1 105 A 277 D4 Vop
76 A 199 J3 106 B 353 E5 GND
7 A 282 J4 107 B 193 C3
78 A 357 J5 108 B 100 A2
79 A 107 H2 109 B 192 B3
80 A 7 G1 110 B 276 C4
81 A 198 H3 111 B 420 E6
82 A 106 G2 112 B 352 D5
83 A 6 F1 113 B 99 A3
84 A 281 H4 Vop 114 B 191 B4
85 A 356 H5 GND 115 B 275 C5
86 A 197 G3 116 B 351 D6
87 A 105 F2 117 B 98 A4
88 A 5 El 118 B 419 E7
89 A 280 G4 119 B 190 B5
90 A 196 F3 120 B 274 C6
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (3/7)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

121 B 350 D7 151 B 183 B12

122 B 97 A5 152 B 90 Al2

123 B 189 B6 153 B 413 E13

124 B 273 Cc7 154 B 344 D13

125 B 418 E8 GND 155 B 267 C13

126 B 349 D8 Vop 156 B 182 B13

127 B 96 A6 157 B 89 A13

128 B 188 B7 158 B 266 Cl4

129 B 272 c8 159 B 343 D14

130 B 95 A7 160 B 412 E1l4

131 B 187 B8 161 B 181 B14

132 B 417 E9 162 B 88 Al4

133 B 348 D9 163 B 87 Al5

134 B 271 c9 164 B 180 B15

135 B 94 A8 165 B 265 C15

136 B 186 B9 166 B 342 D15 Vop
137 B 93 A9 167 B 411 E15 GND
138 B 416 E10 GND 168 B 86 Al6

139 B 347 D10 Vop 169 B 179 B16

140 B 270 Cc10 170 B 264 C16

141 B 185 B10 171 B 341 D16

142 B 92 Al0 172 B 410 E16

143 B 415 Ell 173 B 85 Al7

144 B 346 D11 174 B 178 B17

145 B 269 C11 175 B 263 C17

146 B 184 B11 176 B 340 D17 Vop
147 B 91 All 177 B 409 E17 GND
148 B 414 E12 GND 178 B 84 Al8

149 B 345 D12 Vop 179 B 177 B18

150 B 268 C12 180 B 83 Al9
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (4/7)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

181 B 262 Cc18 211 C 334 D23 Vop
182 B 339 D18 212 Cc 256 C24

183 B 408 E18 213 C 75 B26

184 B 176 B19 214 Cc 169 C25

185 B 82 A20 215 C 255 D24

186 B 261 C19 216 C 403 F22

187 B 175 B20 217 C 333 E23

188 B 81 A21 218 C 74 C26

189 B 338 D19 Vop 219 C 168 D25

190 B 407 E19 GND 220 C 254 E24

191 B 260 C20 221 Cc 332 F23

192 B 174 B21 222 C 73 D26

193 B 80 A22 223 Cc 402 G22

194 B 337 D20 224 C 167 E25

195 B 259 c21 225 C 253 F24

196 B 173 B22 226 C 331 G23

197 B 406 E20 227 C 72 E26

198 B 79 A23 228 C 166 F25

199 B 336 D21 229 C 252 G24

200 B 258 C22 230 C 401 H22 GND
201 B 172 B23 231 C 330 H23 Vop
202 B 78 A24 232 C 71 F26

203 B 335 D22 233 C 165 G25

204 B 405 E21 234 C 251 H24

205 B 257 c23 235 C 70 G26

206 B 171 B24 236 C 164 H25

207 B 77 A25 237 Cc 400 J22

208 B 76 A26 238 C 329 J23

209 B 170 B25 239 C 250 J24

210 B 404 E22 GND 240 C 69 H26
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (5/7)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

241 c 163 J25 271 c 323 R23 Voo
242 C 68 J26 272 C 394 R22 GND
243 c 399 K22 GND 273 c 61 T26

244 C 328 K23 Vob 274 C 156 T25

245 c 249 K24 275 c 243 T24

246 C 162 K25 276 C 322 T23

247 c 67 K26 277 c 393 T22

248 C 398 L22 278 C 60 U26

249 c 327 L23 279 c 155 u25

250 C 248 L24 280 C 242 u24

251 c 161 L25 281 c 321 u23 Voo
252 C 66 L26 282 C 392 u22 GND
253 c 397 M22 GND 283 c 59 V26

254 C 326 M23 Vob 284 C 154 V25

255 c 247 M24 285 c 58 w26

256 C 160 M25 286 C 241 V24

257 c 65 M26 287 c 320 V23

258 C 396 N22 288 C 391 V22

259 c 325 N23 289 c 153 w25

260 C 246 N24 290 C 57 Y26

261 c 159 N25 291 c 240 w24

262 C 64 N26 292 C 152 Y25

263 c 245 P24 293 c 56 AA26

264 C 324 P23 294 C 319 W23 Vop
265 c 395 P22 295 c 390 w22 GND
266 C 158 P25 296 C 239 Y24

267 c 63 P26 297 c 151 AA25

268 C 62 R26 298 C 55 AB26

269 c 157 R25 299 c 318 Y23

270 C 244 R24 300 C 238 AA24
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (6/7)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

301 C 150 AB25 331 D 312 AC20

302 C 389 Y22 332 D 47 AF22

303 C 54 AC26 333 D 143 AE21

304 C 317 AA23 334 D 231 AD20

305 C 237 AB24 335 D 384 AB19 GND
306 C 149 AC25 336 D 311 AC19 Vop
307 C 53 AD26 337 D 46 AF21

308 C 316 AB23 338 D 142 AE20

309 C 388 AA22 339 D 230 AD19

310 C 236 AC24 340 D 45 AF20

311 C 148 AD25 341 D 141 AE19

312 C 52 AE26 342 D 383 AB18

313 C 51 AF26 343 D 310 AC18

314 C 147 AE25 344 D 229 AD18

315 C 315 AC23 Vop 345 D 44 AF19

316 D 387 AB22 GND 346 D 140 AE18

317 D 235 AD24 347 D 43 AF18

318 D 50 AF25 348 D 382 AB17 GND
319 D 146 AE24 349 D 309 AC17 Vop
320 D 234 AD23 350 D 228 AD17

321 D 386 AB21 351 D 139 AE17

322 D 314 AC22 352 D 42 AF17

323 D 49 AF24 353 D 381 AB16

324 D 145 AE23 354 D 308 AC16

325 D 233 AD22 355 D 227 AD16

326 D 313 AC21 356 D 138 AE16

327 D 48 AF23 357 D 41 AF16

328 D 385 AB20 358 D 380 AB15 GND
329 D 144 AE22 359 D 307 AC15 Vop
330 D 232 AD21 360 D 226 AD15
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (7/7)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

361 D 137 AE15 391 D 220 AD9

362 D 40 AF15 392 D 301 AC9

363 D 379 AB14 393 D 374 AB9

364 D 306 AC14 394 D 130 AES8

365 D 225 AD14 395 D 32 AF7

366 D 136 AE14 396 D 219 AD8

367 D 39 AF14 397 D 129 AE7

368 D 224 AD13 398 D 31 AF6

369 D 305 AC13 399 D 300 AC8 Voo
370 D 378 AB13 400 D 373 ABS8 GND
371 D 135 AE13 401 D 218 AD7

372 D 38 AF13 402 D 128 AE6

373 D 37 AF12 403 D 30 AF5

374 D 134 AE12 404 D 299 AC7

375 D 223 AD12 405 D 217 AD6

376 D 304 AC12 Vop 406 D 127 AE5

377 D 377 AB12 GND 407 D 372 AB7

378 D 36 AF11 408 D 29 AF4

379 D 133 AE11l 409 D 298 AC6

380 D 222 AD11 410 D 216 AD5

381 D 303 AC11 411 D 126 AE4

382 D 376 AB11 412 D 28 AF3

383 D 35 AF10 413 D 297 AC5

384 D 132 AE10 414 D 371 ABG6

385 D 221 AD10 415 D 215 AD4

386 D 302 AC10 Vop 416 D 125 AE3

387 D 375 AB10 GND 417 D 27 AF2

388 D 34 AF9 418 D 26 AF1

389 D 131 AE9 419 D 124 AE2

390 D 33 AF8 420 D 370 AB5 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.7.4 500-pin TBGA (with heat spreader)

Pin No.59 (Bottom view) Pin No.88
X
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOé30
0000000 OOOOOOOOOOOOOOOOOOOOOO |29
0000000 OOOOOOOOOOOOOOOOOOOOO0O |28
olelel Jelele]l Jol Jol Jel jelel le] Jol Jol Jelele] JOIeIery
OCQOOOAQOAOCAOAOCAOCOAOAOAOAOOAOOOO |26
00000 OO00OO |25
00000 OO0O0OO (24
OOO@A AOOOO |23
00000 00000 |22
OOO@A AOOOO |22
00000 00000 |20
OOOeA A®OOO |19
00000 00000 |18
CO00A AQOOO |17
00000 00000 |16
00000 00000 |15
OCO00A AQOOOO (14
00000 00000 |13
OCOO@A AOOOO |12
00000 00000 |11
OOO@A A®OOO |10
00000 00000 |9
OOO@A A®OOO (8
00000 00000 |7
OO000O0 QOO0 (e
OCQOOO0AOOAOCAOAOCAOOAOAOAOAOOAOOOO]S
elelel Jelele] Jol Jol Jel Jelel le] JoI Jol Jelele]l Jelelear:
000000000 OOOOOOOOOOOOOOOOOOOO |3
O00000OOOOOOOOOOOOOOOOOOOOOO0OO 2
QOOOOOOOOOOOOOOOOOOOOOOOOOOOOQ1
AK AH AF AD AB YWVUTRPNMLKIHGFEDCBA

Pin No.30 AT AGAEAC AA Pin No.1

Remark A : GND (36 pins)
® : \Vop (36 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SOuUT
417 (E5), 420 (H5), 325 (D4), 329 (H4), None There are no restrictions on the 428

422 (K5), 424 (M5),
426 (P5), 429 (U5),
431 (W5), 433 (AA5),
435 (AC5), 438 (AF5),
441 (AF8), 443 (AF10),

464 (AA26), 466 (W26),
468 (U26), 471 (P26),
473 (M26), 475 (K26),
477 (H26), 480 (E26),
483 (E23), 485 (E21),
487 (E19), 489 (E17),
492 (E14), 494 (E12),
496 (E10), 498 (ES)

445 (AF12), 447 (AF14),
450 (AF17), 452 (AF19),
454 (AF21), 456 (AF23),
459 (AF26), 462 (AC26),

331 (K4), 333 (M4),

335 (P4), 338 (U4),

340 (W4), 342 (AA4),
344 (AC4), 348 (AG4),
352 (AG8), 354 (AG10),
356 (AG12), 358 (AG14),
361 (AG17), 363 (AG19),
365 (AG21), 367 (AG23),
371 (AG27), 375 (AC27),
377 (AA27), 379 (W27),
381 (U27), 384 (P27),
386 (M27), 388 (K27),
390 (H27), 394 (D27),
398 (D23), 400 (D21),
402 (D19), 404 (D17),
407 (D14), 409 (D12),
411 (D10), 413 (D8)

assignment of dedicated scan path
pins.

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (1/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

1 A 348 AG4 Vop 31 A 137 AB2

2 A 250 AH3 32 A 22 AB1

3 A 29 AJl 33 A 433 AA5 GND
4 A 143 AH2 34 A 342 AA4 Vop
5 A 249 AG3 35 A 243 AA3

6 A 437 AES5 36 A 136 AA2

7 A 347 AF4 37 A 21 AAl

8 A 28 AH1 38 A 432 Y5

9 A 142 AG2 39 A 341 Y4

10 A 248 AF3 40 A 242 Y3

11 A 346 AE4 41 A 135 Y2

12 A 27 AG1 42 A 20 Y1

13 A 436 AD5 43 A 431 W5 GND
14 A 141 AF2 44 A 340 w4 Vob
15 A 247 AE3 45 A 241 w3

16 A 345 AD4 46 A 134 w2

17 A 26 AF1 47 A 19 w1

18 A 140 AE2 48 A 430 V5

19 A 246 AD3 49 A 339 V4

20 A 435 AC5 GND 50 A 240 V3

21 A 344 AC4 Vop 51 A 133 V2

22 A 25 AE1l 52 A 18 V1

23 A 139 AD2 53 A 429 us GND
24 A 245 AC3 54 A 338 U4 Vop
25 A 24 AD1 55 A 239 u3

26 A 138 AC2 56 A 132 u2

27 A 434 ABS 57 A 17 Ul

28 A 343 AB4 58 A 428 T5

29 A 244 AB3 59 A 337 T4

30 A 23 AC1 60 A 238 T3
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (2/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

61 A 131 T2 91 A 331 K4 Voo
62 A 16 T1 92 A 422 K5 GND
63 A 237 R3 93 A 9 J1

64 A 336 R4 94 A 124 J2

65 A 427 R5 95 A 8 H1

66 A 130 R2 96 A 231 J3

67 A 15 R1 97 A 330 J4

68 A 14 P1 98 A 421 J5

69 A 129 P2 99 A 123 H2

70 A 236 P3 100 A 7 Gl

71 A 335 P4 Vop 101 A 230 H3

72 A 426 P5 GND 102 A 122 G2

73 A 13 N1 103 A 6 F1

74 A 128 N2 104 A 329 H4 Vop
75 A 235 N3 105 A 420 HS GND
76 A 334 N4 106 A 229 G3

7 A 425 N5 107 A 121 F2

78 A 12 M1 108 A 5 El

79 A 127 M2 109 A 328 G4

80 A 234 M3 110 A 228 F3

81 A 333 M4 Vop 111 A 120 E2

82 A 424 M5 GND 112 A 419 G5

83 A 11 L1 113 A 4 D1

84 A 126 L2 114 A 327 F4

85 A 233 L3 115 A 227 E3

86 A 332 L4 116 A 119 D2

87 A 423 LS 117 A 3 C1

88 A 10 K1 118 A 326 E4

89 A 125 K2 119 A 418 F5

90 A 232 K3 120 A 226 D3
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (3/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

121 A 118 c2 151 B 219 B8

122 A 2 B1 152 B 497 E9

123 A 1 Al 153 B 412 D9

124 A 117 B2 154 B 319 c9

125 A 325 D4 Vop 155 B 110 A8

126 B 417 E5 GND 156 B 218 B9

127 B 225 C3 157 B 109 A9

128 B 116 A2 158 B 496 E10 GND
129 B 224 B3 159 B 411 D10 Vop
130 B 324 C4 160 B 318 C10

131 B 500 E6 161 B 217 B10

132 B 416 D5 162 B 108 Al0

133 B 115 A3 163 B 495 Ell

134 B 223 B4 164 B 410 D11

135 B 323 C5 165 B 317 Cl1

136 B 415 D6 166 B 216 B11

137 B 114 A4 167 B 107 All

138 B 499 E7 168 B 494 E12 GND
139 B 222 B5 169 B 409 D12 Voo
140 B 322 C6 170 B 316 C12

141 B 414 D7 171 B 215 B12

142 B 113 A5 172 B 106 Al2

143 B 221 B6 173 B 493 E13

144 B 321 Cc7 174 B 408 D13

145 B 498 E8 GND 175 B 315 C13

146 B 413 D8 Vop 176 B 214 B13

147 B 112 A6 177 B 105 A13

148 B 220 B7 178 B 492 El4 GND
149 B 320 c8 179 B 407 D14 Vop
150 B 111 A7 180 B 314 Cl4

User's Manual A16400EJ4VODM 141



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (4/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

181 B 213 B14 211 B 401 D20

182 B 104 Al4 212 B 486 E20

183 B 491 E15 213 B 97 A21

184 B 406 D15 214 B 206 B21

185 B 313 C15 215 B 307 c21

186 B 212 B15 216 B 400 D21 Vop
187 B 103 Al5 217 B 485 E21 GND
188 B 312 C16 218 B 96 A22

189 B 405 D16 219 B 205 B22

190 B 490 E16 220 B 95 A23

191 B 211 B16 221 B 306 c22

192 B 102 Al6 222 B 399 D22

193 B 101 Al7 223 B 484 E22

194 B 210 B17 224 B 204 B23

195 B 311 C17 225 B 94 A24

196 B 404 D17 Vop 226 B 305 C23

197 B 489 E17 GND 227 B 203 B24

198 B 100 Al8 228 B 93 A25

199 B 209 B18 229 B 398 D23 Voo
200 B 310 C18 230 B 483 E23 GND
201 B 403 D18 231 B 304 c24

202 B 488 E18 232 B 202 B25

203 B 99 Al19 233 B 92 A26

204 B 208 B19 234 B 397 D24

205 B 309 C19 235 B 303 C25

206 B 402 D19 Vop 236 B 201 B26

207 B 487 E19 GND 237 B 482 E24

208 B 98 A20 238 B 91 A27

209 B 207 B20 239 B 396 D25

210 B 308 Cc20 240 B 302 C26
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (5/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

241 B 200 B27 271 c 390 H27 Voo
242 B 90 A28 272 C 83 F30

243 B 395 D26 273 c 193 G29

244 B 481 E25 274 C 295 H28

245 B 301 c27 275 c 82 G30

246 B 199 B28 276 C 192 H29

247 B 89 A29 277 c 476 J26

248 B 88 A30 278 C 389 J27

249 B 198 B29 279 c 294 J28

250 B 480 E26 GND 280 C 81 H30

251 c 394 D27 Voo 281 c 191 J29

252 C 300 Cc28 282 C 80 J30

253 c 87 B30 283 c 475 K26 GND
254 C 197 Cc29 284 C 388 K27 Vob
255 c 299 D28 285 c 293 K28

256 C 479 F26 286 C 190 K29

257 c 393 E27 287 c 79 K30

258 C 86 C30 288 C 474 L26

259 c 196 D29 289 c 387 L27

260 C 298 E28 290 C 292 L28

261 c 392 F27 291 c 189 L29

262 C 85 D30 292 C 78 L30

263 c 478 G26 293 c 473 M26 GND
264 C 195 E29 294 C 386 M27 Vop
265 c 297 F28 295 c 291 M28

266 C 391 G27 296 C 188 M29

267 c 84 E30 297 c 77 M30

268 C 194 F29 298 C 472 N26

269 c 296 G28 299 c 385 N27

270 C 477 H26 GND 300 C 290 N28

User's Manual A16400EJ4VODM 143



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (6/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

301 C 187 N29 331 C 379 w27 Vop
302 C 76 N30 332 Cc 466 W26 GND
303 C 471 P26 GND 333 C 69 Y30

304 C 384 P27 Vop 334 C 180 Y29

305 C 289 P28 335 C 283 Y28

306 C 186 P29 336 C 378 Y27

307 C 75 P30 337 C 465 Y26

308 C 470 R26 338 C 68 AA30

309 C 383 R27 339 C 179 AA29

310 C 288 R28 340 C 282 AA28

311 C 185 R29 341 C 377 AA27 Vop
312 C 74 R30 342 C 464 AA26 GND
313 C 287 T28 343 c 67 AB30

314 C 382 T27 344 C 178 AB29

315 C 469 T26 345 c 66 AC30

316 C 184 T29 346 C 281 AB28

317 C 73 T30 347 c 376 AB27

318 C 72 uU30 348 C 463 AB26

319 C 183 u29 349 c 177 AC29

320 C 286 u28 350 C 65 AD30

321 C 381 u27 Voo 351 C 280 AC28

322 C 468 U26 GND 352 C 176 AD29

323 C 71 V30 353 C 64 AE30

324 C 182 V29 354 Cc 375 AC27 Vop
325 C 285 V28 355 C 462 AC26 GND
326 C 380 V27 356 C 279 AD28

327 C 467 V26 357 C 175 AE29

328 C 70 W30 358 C 63 AF30

329 C 181 w29 359 C 374 AD27

330 C 284 w28 360 C 278 AE28
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (7/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

361 c 174 AF29 391 D 368 AG24

362 C 461 AD26 392 D 55 AK26

363 c 62 AG30 393 D 167 AJ25

364 C 373 AE27 394 D 271 AH24

365 C 277 AF28 395 D 456 AF23 GND
366 C 173 AG29 396 D 367 AG23 Vob
367 C 61 AH30 397 D 54 AK25

368 C 372 AF27 398 D 166 AJ24

369 c 460 AE26 399 D 270 AH23

370 C 276 AG28 400 D 53 AK24

371 C 172 AH29 401 D 165 AJ23

372 C 60 AJ30 402 D 455 AF22

373 c 59 AK30 403 D 366 AG22

374 C 171 AJ29 404 D 269 AH22

375 C 371 AG27 Vop 405 D 52 AK23

376 D 459 AF26 GND 406 D 164 AJ22

377 D 275 AH28 407 D 51 AK22

378 D 58 AK29 408 D 454 AF21 GND
379 D 170 AJ28 409 D 365 AG21 Vop
380 D 274 AH27 410 D 268 AH21

381 D 458 AF25 411 D 163 AJ21

382 D 370 AG26 412 D 50 AK21

383 D 57 AK28 413 D 453 AF20

384 D 169 AJ27 414 D 364 AG20

385 D 273 AH26 415 D 267 AH20

386 D 369 AG25 416 D 162 AJ20

387 D 56 AK27 417 D 49 AK20

388 D 457 AF24 418 D 452 AF19 GND
389 D 168 AJ26 419 D 363 AG19 Voo
390 D 272 AH25 420 D 266 AH19
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (8/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
421 D 161 AJ19 451 D 357 AG13
422 D 48 AK19 452 D 446 AF13
423 D 451 AF18 453 D 41 AK12
424 D 362 AG18 454 D 154 AJ12
425 D 265 AH18 455 D 259 AH12
426 D 160 AJ18 456 D 356 AG12 Vop
427 D 47 AK18 457 D 445 AF12 GND
428 D 450 AF17 GND 458 D 40 AK11
429 D 361 AG17 Vop 459 D 153 AJ1l
430 D 264 AH17 460 D 258 AH11
431 D 159 AJ17 461 D 355 AG11
432 D 46 AK17 462 D 444 AF11
433 D 449 AF16 463 D 39 AK10
434 D 360 AG16 464 D 152 AJ10
435 D 263 AH16 465 D 257 AH10
436 D 158 AJ16 466 D 354 AG10 Vop
437 D 45 AK16 467 D 443 AF10 GND
438 D 262 AH15 468 D 38 AK9
439 D 359 AG15 469 D 151 AJ9
440 D 448 AF15 470 D 37 AK8
441 D 157 AJ15 471 D 256 AH9
442 D 44 AK15 472 D 353 AG9
443 D 43 AK14 473 D 442 AF9
444 D 156 AJ14 474 D 150 AJ8
445 D 261 AH14 475 D 36 AK7
446 D 358 AG14 Vop 476 D 255 AHS8
447 D 447 AF14 GND 477 D 149 AJ7
448 D 42 AK13 478 D 35 AK6
449 D 155 AJ13 479 D 352 AG8 Vop
450 D 260 AH13 480 D 441 AF8 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-4. Correspondence Between Internal Chip Pins and Ball Numbers

(500-pin TBGA (with Heat Spreader)) (9/9)

Internal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates
481 D 254 AH7
482 D 148 AJ6
483 D 34 AKS5
484 D 351 AG7
485 D 253 AH6
486 D 147 AJ5
487 D 440 AF7
488 D 33 AK4
489 D 350 AG6
490 D 252 AH5
491 D 146 AJ4
492 D 32 AK3
493 D 349 AG5
494 D 439 AF6
495 D 251 AH4
496 D 145 AJ3
497 D 31 AK2
498 D 30 AK1
499 D 144 AJ2

500 D 438 AF5 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.7.5 576-pin TBGA (with heat spreader)

Pin No.59 (Bottom view) Pin No.88
)
QQQQQQQQQQQQQQQQQQQQQQQOQQOQQCS 30
000000000 OOOOOOOOOOOOOOOOOOOO |29
O]0]00]0I0]010]0]00]0]0]010]010I0]0I0]0I0]0]0I0]0I0I0I0I0N F::
000000000 OOOOOOOOOOOOOOOOOOOO (27
elelelel Jelel Jol Jel Jel I JoI Jel Jel Jol Jolel IOIeIeIenr:
OQOOOOAOACAOAOAAOCAOAOAOAOAOOOOO |28
000000 OO00O0OO0 |24
OO00eA AOOOOO |23
000000 O0O0000O |22
O000eA AOOOOO |21
000000 O0O00O0O0 |20
OO000eA AOOOOO |19
000000 O0O0000 |18
OO000eA AOOOOO |17
000000 AQ®OOOO |16
OO000eA OOO0O000O |15
OO000OeA AQOOOOO (14
G]0]010]0]0) OO0O0O00O |13
0000 A AQOOOOO |12
G]0]010]0]0) OOO0000 |11
OO00eA AQOOOOO |10
000000 O0O0000O |9
OO00eA AOOOOO |8
000000 O0O0000O|7
OOO0OOAOACAOAOAOAAOAOAOAOAOOOOO |6
olejele] Jolel Jol o] Jel Jel I 1ol Jeol Jel Ielel 1elelelel):
OOO0O0O0OO0OOOOOOOOOOOOOOOOOOOOOO0O |4
000000000 OOOOOOOOOOOOOOOOOOOO|Ss
OOO0O0O0OOOOOOOOOOOOOOOOOOOOOOOOO |2
QOOOOOOOOOOOOOOOOOOOOOOOOOOOOQ1
AK AH AF AD AB YWVUTRPNMLKIHGFEDCBA

Pin No.30 AJAGAEAC AA Pin No.1

Remark A : GND (40 pins)
@ : Voo (40 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SOUT
501 (F6), 503 (H6), 417 (E5), 420 (H5), None There are no restrictions on the 496

505 (K6), 507 (M6),
509 (P6), 510 (R6),
512 (U6), 514 (W6),
516 (AAG), 518 (AC6),
520 (AE6), 522 (AES),

543 (AA25), 545 (W25),
547 (U25), 548 (T25),
550 (P25), 552 (M25),
554 (K25), 556 (H25),
558 (F25), 560 (F23),
562 (F21), 564 (F19),
566 (F17), 567 (F16),
569 (F14), 571 (F12),
573 (F10), 575 (F8)

524 (AE10), 526 (AE12),
528 (AE14), 529 (AE15),
531 (AE17), 533 (AE19),
535 (AE21), 537 (AE23),
539 (AE25), 541 (AC25),

422 (K5), 424 (M5),
426 (P5), 427 (R5),
429 (U5), 431 (W5),

(AF5), 441 (AFS),

464 (AA26), 466 (W26),
468 (U26), 469 (T26),
471 (P26), 473 (M26),
475 (K26), 477 (H26),
480 (E26), 483 (E23),
485 (E21), 487 (E19),
489 (E17), 490 (E16),
492 (E14), 494 (E12),
496 (E10), 498 (E8)

433 (AA5), 435 (AC5), 438

443 (AF10), 445 (AF12),
447 (AF14), 448 (AF15),
450 (AF17), 452 (AF19),
454 (AF21), 456 (AF23),
459 (AF26), 462 (AC26),

assignment of dedicated scan path

pins.

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (1/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

1 A 438 AF5 Vop 33 A 343 AB4

2 A 348 AG4 34 A 433 AA5 Vop
3 A 250 AH3 35 A 24 AD1

4 A 144 AJ2 36 A 138 AC2

5 A 30 AK1 37 A 244 AB3

6 A 347 AF4 38 A 342 AA4

7 A 437 AES 39 A 23 AC1

8 A 519 AD6 40 A 515 Y6

9 A 249 AG3 41 A 432 Y5

10 A 143 AH2 42 A 137 AB2

11 A 29 AJl 43 A 243 AA3

12 A 142 AG2 44 A 341 Y4

13 A 248 AF3 45 A 22 AB1

14 A 346 AE4 46 A 136 AA2

15 A 436 AD5 47 A 242 Y3

16 A 518 AC6 GND 48 A 514 W6 GND
17 A 28 AH1 49 A 431 W5 Vop
18 A 27 AG1 50 A 340 w4

19 A 141 AF2 51 A 21 AAl

20 A 247 AE3 52 A 135 Y2

21 A 345 AD4 53 A 241 w3

22 A 435 AC5 Vop 54 A 20 Y1

23 A 26 AF1 55 A 134 w2

24 A 517 AB6 56 A 513 V6

25 A 140 AE2 57 A 430 V5

26 A 246 AD3 58 A 339 V4

27 A 344 AC4 59 A 240 V3

28 A 434 AB5 60 A 19 w1

29 A 25 AE1l 61 A 133 V2

30 A 139 AD2 62 A 18 V1

31 A 245 AC3 63 A 512 §]9) GND
32 A 516 AAG6 GND 64 A 429 us Vop
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (2/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

65 A 338 U4 97 A 424 M5 Vop
66 A 239 U3 98 A 507 M6 GND
67 A 132 u2 99 A 11 L1

68 A 17 Ul 100 A 126 L2

69 A 428 T5 101 A 10 K1

70 A 511 T6 102 A 233 L3

71 A 337 T4 103 A 332 L4

72 A 238 T3 104 A 423 L5

73 A 131 T2 105 A 506 L6

74 A 16 T1 106 A 125 K2

75 A 237 R3 107 A 9 J1

76 A 336 R4 108 A 232 K3

7 A 427 R5 Vop 109 A 124 J2

78 A 510 R6 GND 110 A 8 H1

79 A 130 R2 111 A 331 K4

80 A 15 R1 112 A 422 K5 Vop
81 A 14 P1 113 A 505 K6 GND
82 A 129 P2 114 A 231 J3

83 A 236 P3 115 A 123 H2

84 A 335 P4 116 A 7 Gl

85 A 426 P5 Vop 117 A 330 J4

86 A 509 P6 GND 118 A 230 H3

87 A 13 N1 119 A 122 G2

88 A 128 N2 120 A 421 J5

89 A 235 N3 121 A 504 J6

90 A 334 N4 122 A 6 F1

91 A 425 N5 123 A 329 H4

92 A 508 N6 124 A 229 G3

93 A 12 M1 125 A 121 F2

94 A 127 M2 126 A 5 El

95 A 234 M3 127 A 420 HS Vop
96 A 333 M4 128 A 328 G4
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (3/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

129 A 503 H6 GND 161 B 115 A3

130 A 228 F3 162 B 114 A4

131 A 120 E2 163 B 222 B5

132 A 4 D1 164 B 322 C6

133 A 419 G5 165 B 414 D7

134 A 119 D2 166 B 498 E8 Vob
135 A 227 E3 167 B 113 A5

136 A 327 F4 168 B 574 F9

137 A 502 G6 169 B 221 B6

138 A 3 C1l 170 B 321 c7

139 A 418 F5 171 B 413 D8

140 A 326 E4 172 B 497 E9

141 A 226 D3 173 B 112 A6

142 A 118 Cc2 174 B 220 B7

143 A 2 B1 175 B 320 Cc8

144 A 417 E5 Vob 176 B 573 F10 GND
145 B 501 F6 GND 177 B 412 D9

146 B 325 D4 178 B 496 E10 Vop
147 B 225 C3 179 B 111 A7

148 B 117 B2 180 B 219 B8

149 B 1 Al 181 B 319 C9

150 B 416 D5 182 B 411 D10

151 B 500 E6 183 B 110 A8

152 B 576 F7 184 B 572 F11

153 B 324 C4 185 B 495 Ell

154 B 224 B3 186 B 218 B9

155 B 116 A2 187 B 318 C10

156 B 223 B4 188 B 410 D11

157 B 323 C5 189 B 109 A9

158 B 415 D6 190 B 217 B10

159 B 499 E7 191 B 317 Cl1

160 B 575 F8 GND 192 B 571 F12 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (4/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

193 B 494 E12 Vop 225 B 101 Al7

194 B 409 D12 226 B 210 B17

195 B 108 A10 227 B 311 C17

196 B 216 B11 228 B 404 D17

197 B 316 C12 229 B 489 E17 Vop
198 B 107 All 230 B 566 F17 GND
199 B 215 B12 231 B 100 A18

200 B 570 F13 232 B 209 B18

201 B 493 E13 233 B 310 Cc18

202 B 408 D13 234 B 403 D18

203 B 315 C13 235 B 488 E18

204 B 106 Al2 236 B 565 F18

205 B 214 B13 237 B 99 A19

206 B 105 Al3 238 B 208 B19

207 B 569 F14 GND 239 B 309 C19

208 B 492 E14 Vop 240 B 402 D19

209 B 407 D14 241 B 487 E19 Vop
210 B 314 Cl4 242 B 564 F19 GND
211 B 213 B14 243 B 98 A20

212 B 104 Al4 244 B 207 B20

213 B 491 E15 245 B 97 A21

214 B 568 F15 246 B 308 C20

215 B 406 D15 247 B 401 D20

216 B 313 C15 248 B 486 E20

217 B 212 B15 249 B 563 F20

218 B 103 Al5 250 B 206 B21

219 B 312 C16 251 B 96 A22

220 B 405 D16 252 B 307 Cc21

221 B 490 E16 Voo 253 B 205 B22

222 B 567 F16 GND 254 B 95 A23

223 B 211 B16 255 B 400 D21

224 B 102 Al6 256 B 485 E21 Vop
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (5/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

257 B 562 F21 GND 289 c 480 E26 Voo
258 B 306 C22 290 C 394 D27

259 B 204 B23 291 c 300 c28

260 B 94 A24 292 C 198 B29

261 B 399 D22 293 c 88 A30

262 B 305 Cc23 294 C 393 E27

263 B 203 B24 295 c 479 F26

264 B 484 E22 296 C 557 G25

265 B 561 F22 297 c 299 D28

266 B 93 A25 298 C 197 C29

267 B 398 D23 299 c 87 B30

268 B 304 C24 300 C 196 D29

269 B 202 B25 301 c 298 E28

270 B 92 A26 302 C 392 F27

271 B 483 E23 Voo 303 c 478 G26

272 B 397 D24 304 C 556 H25 GND
273 B 560 F23 GND 305 c 86 C30

274 B 303 C25 306 C 85 D30

275 B 201 B26 307 c 195 E29

276 B 91 A27 308 C 297 F28

277 B 482 E24 309 c 391 G27

278 B 200 B27 310 C 477 H26 Vop
279 B 302 C26 311 c 84 E30

280 B 396 D25 312 C 555 J25

281 B 559 F24 313 c 194 F29

282 B 90 A28 314 C 296 G28

283 B 481 E25 315 c 390 H27

284 B 395 D26 316 C 476 J26

285 B 301 c27 317 c 83 F30

286 B 199 B28 318 C 193 G29

287 B 89 A29 319 c 295 H28

288 B 558 F25 GND 320 C 554 K25 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (6/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

321 C 389 J27 353 C 384 P27

322 C 475 K26 Vop 354 Cc 289 P28

323 C 82 G30 355 C 186 P29

324 C 192 H29 356 C 75 P30

325 C 294 J28 357 C 470 R26

326 C 388 K27 358 C 549 R25

327 C 81 H30 359 C 383 R27

328 C 553 L25 360 C 288 R28

329 C 474 L26 361 C 185 R29

330 C 191 J29 362 C 74 R30

331 Cc 293 K28 363 C 287 T28

332 C 387 L27 364 C 382 T27

333 C 80 J30 365 C 469 T26 Vop
334 C 190 K29 366 C 548 T25 GND
335 C 292 L28 367 C 184 T29

336 C 552 M25 GND 368 C 73 T30

337 C 473 M26 Vop 369 C 72 u30

338 C 386 M27 370 C 183 u29

339 C 79 K30 371 C 286 u28

340 C 189 L29 372 C 381 uz27

341 C 291 M28 373 C 468 u26 Vop
342 C 78 L30 374 C 547 u25 GND
343 C 188 M29 375 C 71 V30

344 C 551 N25 376 C 182 V29

345 C 472 N26 377 C 285 V28

346 C 385 N27 378 C 380 V27

347 C 290 N28 379 C 467 V26

348 C 77 M30 380 C 546 V25

349 C 187 N29 381 C 70 W30

350 C 76 N30 382 C 181 W29

351 C 550 P25 GND 383 c 284 w28

352 C 471 P26 Vop 384 C 379 w27
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (7/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

385 C 466 W26 Vop 417 C 541 AC25 GND
386 C 545 W25 GND 418 C 278 AE28

387 c 69 Y30 419 c 174 AF29

388 C 180 Y29 420 C 62 AG30

389 c 68 AA30 421 c 461 AD26

390 C 283 Y28 422 C 173 AG29

391 c 378 Y27 423 c 277 AF28

392 C 465 Y26 424 C 373 AE27

393 C 544 Y25 425 C 540 AD25

394 C 179 AA29 426 C 61 AH30

395 c 67 AB30 427 c 460 AE26

396 C 282 AA28 428 C 372 AF27

397 c 178 AB29 429 c 276 AG28

398 C 66 AC30 430 C 172 AH29

399 c 377 AA27 431 c 60 AJ30

400 C 464 AA26 Vob 432 C 459 AF26 Vob
401 C 543 AA25 GND 433 D 539 AE25 GND
402 C 281 AB28 434 D 371 AG27

403 C 177 AC29 435 D 275 AH28

404 C 65 AD30 436 D 171 AJ29

405 C 376 AB27 437 D 59 AK30

406 C 280 AC28 438 D 370 AG26

407 C 176 AD29 439 D 458 AF25

408 C 463 AB26 440 D 538 AE24

409 C 542 AB25 441 D 274 AH27

410 C 64 AE30 442 D 170 AJ28

411 C 375 AC27 443 D 58 AK29

412 C 279 AD28 444 D 169 AJ27

413 C 175 AE29 445 D 273 AH26

414 C 63 AF30 446 D 369 AG25

415 C 462 AC26 Vop 447 D 457 AF24

416 C 374 AD27 448 D 537 AE23 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (8/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

449 D 57 AK28 481 D 452 AF19 Vop
450 D 56 AK27 482 D 363 AG19

451 D 168 AJ26 483 D 50 AK21

452 D 272 AH25 484 D 162 AJ20

453 D 368 AG24 485 D 266 AH19

454 D 456 AF23 Vop 486 D 49 AK20

455 D 55 AK26 487 D 161 AJ19

456 D 536 AE22 488 D 532 AE18

457 D 167 AJ25 489 D 451 AF18

458 D 271 AH24 490 D 362 AG18

459 D 367 AG23 491 D 265 AH18

460 D 455 AF22 492 D 48 AK19

461 D 54 AK25 493 D 160 AJ18

462 D 166 AJ24 494 D 47 AK18

463 D 270 AH23 495 D 531 AE17 GND
464 D 535 AE21 GND 496 D 450 AF17 Vop
465 D 366 AG22 497 D 361 AG17

466 D 454 AF21 Vop 498 D 264 AH17

467 D 53 AK24 499 D 159 AJ17

468 D 165 AJ23 500 D 46 AK17

469 D 269 AH22 501 D 449 AF16

470 D 365 AG21 502 D 530 AE16

471 D 52 AK23 503 D 360 AG16

472 D 534 AE20 504 D 263 AH16

473 D 453 AF20 505 D 158 AJ16

474 D 164 AJ22 506 D 45 AK16

475 D 268 AH21 507 D 262 AH15

476 D 364 AG20 508 D 359 AG15

477 D 51 AK22 509 D 448 AF15 Vop
478 D 163 AJ21 510 D 529 AE15 GND
479 D 267 AH20 511 D 157 AJ15

480 D 533 AE19 GND 512 D 44 AK15
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-5. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (9/9)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

513 D 43 AK14 545 D 524 AE10 GND
514 D 156 AJl4 546 D 256 AH9

515 D 261 AH14 547 D 150 AJ8

516 D 358 AG14 548 D 36 AK7

517 D 447 AF14 Vop 549 D 353 AG9

518 D 528 AE14 GND 550 D 255 AHS8

519 D 42 AK13 551 D 149 AJ7

520 D 155 AJ13 552 D 442 AF9

521 D 260 AH13 553 D 523 AE9

522 D 357 AG13 554 D 35 AK6

523 D 446 AF13 555 D 352 AG8

524 D 527 AE13 556 D 254 AH7

525 D 41 AK12 557 D 148 AJ6

526 D 154 AJ12 558 D 34 AK5

527 D 259 AH12 559 D 441 AF8 Vop
528 D 356 AG12 560 D 351 AG7

529 D 445 AF12 Vop 561 D 522 AES8 GND
530 D 526 AE12 GND 562 D 253 AH6

531 D 40 AK11 563 D 147 AJ5

532 D 153 AJ1l 564 D 33 AK4

533 D 39 AK10 565 D 440 AF7

534 D 258 AH11 566 D 146 AJ4

535 D 355 AG11 567 D 252 AH5

536 D 444 AF11 568 D 350 AG6

537 D 525 AE1l1 569 D 521 AE7

538 D 152 AJ10 570 D 32 AK3

539 D 38 AK9 571 D 439 AF6

540 D 257 AH10 572 D 349 AG5

541 D 151 AJ9 573 D 251 AH4

542 D 37 AK8 574 D 145 AJ3

543 D 354 AG10 575 D 31 AK2

544 D 443 AF10 Vob 576 D 520 AEG6 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.7.6 696-pin TBGA (with heat spreader)

(Bottom view)

Pin No.57

0000AO0000A00000AO0000A000

. 0000000000000 000000000000000

Pin No.56 00000000000ROOOOOR®OOOO000000

00000000000ROOVOOR®OVOOO0OO00
0000000000000°000000000000000
AAAAAAAAAAAAAAAAAAAAAAAD
00000
00000 A A@0000
00000 A AOO0000
AOOO@A A@0000
Slelelel TN A0000A
00000 A AOO000
O000O@A A®0000
0000O@A A®0000
00000 A AOO0000
AORDOA A®0O000
Slelelel TN AODROA
00000 A AOO0000
O000O@A AO0000
00000 A A@0000
00000 A AO0000
AORDOA A@0000
Slelelel TN AODR0OA
00000 A AOO0000
O000@A A@0000
0000O@A A®0000
00000 A AOO0000
AOCOO@A A®0000
Slelelel TN A0000A
00000 A AOO000
O000@A A®0000
00000 00000
0000 AAAAAAAAAAAAAAAAAAAAAAAL 00000
000000000000000000000000000000000 0000
AJ/// 0000000000000ROO000ROOOOO000000000
Pin No.29 000000000000R®O0000ROOO0000000000

Pin No.28

0000 O0OOOOOOOOOOOOOOOOOOOOOO0O0
O0O0ACOOOOAOOOOOAOOOOOAOOOO

AU AR AN AL AJ AG AE AC AAYWVUTRPNMLKIHGFEDCBA

AV AT AP AM AK AH AF AD AB

Remark A: GND (112 pins)
® : Voo (62 pins)
& : NC (16 pins)
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

GND Pin Voo Pin NC Pin SCAN Pins Signal
._Note
smc | sin | sour | P
6 (L1), 12 (U1), 18 (AC1), 488 (H5), 490 (K5), 491 (L5), 246 (U3), 252 (AC3), There are no restrictions 506
24 (AJ1), 34 (AV1l), 493 (N5), 494 (P5), 496 (T5), 278 (AT17),284 (AT23), on the assignment of
40 (AV17), 46 (AV23), 497 (U5), 499 (W5), 500 (Y5), 310 (AB36), 316 (T36), dedicated scan path pins.
52 (AV29), 62 (AH38), 502 (AB5), 503 (AC5), 342 (C22), 348 (C16),
68 (AB38), 74 (T38), 505 (AES5), 506 (AF5), 374 (U4), 380 (AC4),
80 (K38), 90 (A28), 508 (AH5), 509 (AJ5), 405 (AR17), 411
96 (A22), 102 (A16), 511 (AL5), 517 (AP8), (AR23), 436 (AB35), 442
108 (A10), 601 (H6), 519 (AP10), 520 (AP11), (T35), 467 (D22), 473
602 (J6), 603 (K6), 522 (AP13), 523 (AP14), (D16)
604 (L6), 605 (M6), 525 (AP16), 526 (AP17),
606 (N6), 607 (P6), 529 (AP20), 531 (AP22),
608 (R6), 609 (T6), 532 (AP23), 534 (AP25),
610 (U6), 611 (V6), 535 (AP26), 537 (AP28),
612 (W6), 613 (Y6), 538 (AP29), 540 (AP31),
614 (AAB), 615 (AB6), 546 (AL34), 548 (AJ34),
616 (AC6), 617 (AD6), 549 (AH34), 551 (AF34),
618 (AE6), 619 (AF6), 552 (AE34), 554 (AC34),
620 (AG6), 621 (AH6), 555 (AB34), 557 (Y34),
622 (AJ6), 623 (AK6), 558 (W34), 560 (U34),
624 (AL6), 625 (AN8), 561 (T34), 563 (P34), 564 (N34),
626 (AN9), 627 (AN10), 628 | 566 (L34), 567 (K34), 569 (H34),
(AN11), 629 (AN12), 630 575 (E31), 577 (E29),
(AN13), 631 (AN14), 632 578 (E28), 580 (E26),
(AN15), 633 (AN16), 634 581 (E25), 583 (E23),
(AN17), 635 (AN18), 636 584 (E22), 587 (E19),
(AN19), 637 (AN20), 638 589 (E17), 590 (E16),
(AN21), 639 (AN22), 640 592 (E14), 593 (E13), 595 (E11),
(AN23), 641 (AN24), 642 596 (E10), 598 (E8)
(AN25), 643 (AN26), 644
(AN27), 645 (AN28), 646
(AN29), 647 (AN30), 648
(AN31), 649 (AL33), 650
(AK33), 651 (AJ33), 652
(AH33), 653 (AG33), 654
(AF33), 655 (AE33), 656
(AD33), 657 (AC33), 658
(AB33), 659 (AA33), 660
(Y33), 661 (W33),
662 (V33), 663 (U33),
664 (T33), 665 (R33),
666 (P33), 667 (N33),
668 (M33), 669 (L33),
670 (K33), 671 (J33),
672 (H33), 673 (F31),
674 (F30), 675 (F29),
676 (F28), 677 (F27),
678 (F26), 679 (F25),
680 (F24), 681 (F23),
682 (F22), 683 (F21),
684 (F20), 685 (F19),
686 (F18), 687 (F17),
688 (F16), 689 (F15),
690 (F14), 691 (F13),
692 (F12), 693 (F11),
694 (F10), 695 (F9),
696 (F8)
Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (1/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/

Pin Number |Coordinates NC Pin Number |Coordinates NC
1 A 392 AR4 31 A 258 AJ3

2 A 264 AR3 32 A 137 AJ2

3 A 391 AP4 33 A 24 AJl GND
4 A 263 AP3 34 A 621 AH6 GND
5 A 142 AP2 35 A 508 AH5 Vop
6 A 513 AN5 36 A 385 AH4

7 A 390 AN4 37 A 257 AH3

8 A 262 AN3 38 A 136 AH2

9 A 141 AN2 39 A 23 AH1

10 A 28 AN1 40 A 620 AG6 GND
11 A 512 AMS5 41 A 507 AG5

12 A 389 AM4 42 A 384 AG4

13 A 261 AM3 43 A 256 AG3

14 A 140 AM2 44 A 135 AG2

15 A 27 AM1 45 A 22 AG1

16 A 624 AL6 GND 46 A 619 AF6 GND
17 A 511 AL5 Vop 47 A 506 AF5 Vop
18 A 388 AL4 48 A 383 AF4

19 A 260 AL3 49 A 255 AF3

20 A 139 AL2 50 A 134 AF2

21 A 26 ALl 51 A 21 AF1

22 A 623 AK6 GND 52 A 618 AEG6 GND
23 A 510 AK5S 53 A 505 AES Vop
24 A 387 AK4 54 A 382 AE4

25 A 259 AK3 55 A 254 AE3

26 A 138 AK2 56 A 133 AE2

27 A 25 AK1 57 A 20 AE1l

28 A 622 AJ6 GND 58 A 617 AD6 GND
29 A 509 AJ5 Vop 59 A 504 AD5

30 A 386 AJ4 60 A 381 AD4
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (2/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
61 A 253 AD3 91 A 612 W6 GND
62 A 132 AD2 92 A 127 w2
63 A 19 AD1 93 A 14 w1
64 A 616 AC6 GND 94 A 126 V2
65 A 503 AC5 Vop 95 A 247 V3
66 A 380 AC4 NC 96 A 375 V4
67 A 252 AC3 NC 97 A 498 V5
68 A 131 AC2 98 A 611 V6 GND
69 A 18 AC1 GND 99 A 13 V1
70 A 615 ABG6 GND 100 A 12 Ul GND
71 A 502 ABS Vop 101 A 125 u2
72 A 379 AB4 102 A 246 U3 NC
73 A 251 AB3 103 A 374 u4 NC
74 A 130 AB2 104 A 497 U5 Vob
75 A 17 AB1 105 A 610 §]9) GND
76 A 501 AA5 106 A 11 T1
7 A 614 AA6 GND 107 A 124 T2
78 A 378 AA4 108 A 245 T3
79 A 250 AA3 109 A 373 T4
80 A 129 AA2 110 A 496 T5 Vop
81 A 16 AAl 111 A 609 T6 GND
82 A 377 Y4 112 A 10 R1
83 A 500 Y5 Vop 113 A 123 R2
84 A 613 Y6 GND 114 A 244 R3
85 A 249 Y3 115 A 372 R4
86 A 128 Y2 116 A 495 R5
87 A 15 Y1 117 A 608 R6 GND
88 A 248 W3 118 A 9 P1
89 A 376 w4 119 A 122 P2
90 A 499 W5 Vob 120 A 243 P3
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (3/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
121 A 371 P4 151 A 366 J4
122 A 494 P5 Vop 152 A 489 J5
123 A 607 P6 GND 153 A 602 J6 GND
124 A 8 N1 154 A 3 H1
125 A 121 N2 155 A 116 H2
126 A 242 N3 156 A 237 H3
127 A 370 N4 157 A 365 H4
128 A 493 N5 Vop 158 A 488 H5 Vop
129 A 606 N6 GND 159 A 601 H6 GND
130 A 7 M1 160 A 2 Gl
131 A 120 M2 161 A 115 G2
132 A 241 M3 162 A 236 G3
133 A 369 M4 163 A 364 G4
134 A 492 M5 164 A 487 G5
135 A 605 M6 GND 165 A 1 F1
136 A 6 L1 GND 166 A 114 F2
137 A 119 L2 167 A 235 F3
138 A 240 L3 168 A 363 F4
139 A 368 L4 169 A 486 F5
140 A 491 L5 Vop 170 A 113 E2
141 A 604 L6 GND 171 A 234 E3
142 A 5 K1 172 A 362 E4
143 A 118 K2 173 A 233 D3
144 A 239 K3 174 A 485 E5
145 A 367 K4 175 B 361 D4
146 A 490 K5 Vop 176 B 360 C4
147 A 603 K6 GND 177 B 484 DS
148 A 4 J1 178 B 359 C5
149 A 117 J2 179 B 232 B5
150 A 238 J3 180 B 600 E6
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (4/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
181 B 483 D6 211 B 353 c11
182 B 358 C6 212 B 226 B11
183 B 231 B6 213 B 107 All
184 B 112 A6 214 B 692 F12 GND
185 B 599 E7 215 B 594 E12
186 B 482 D7 216 B 477 D12
187 B 357 Cc7 217 B 352 C12
188 B 230 B7 218 B 225 B12
189 B 111 A7 219 B 106 Al12
190 B 696 F8 GND 220 B 691 F13 GND
191 B 598 E8 Vop 221 B 593 E13 Vop
192 B 481 D8 222 B 476 D13
193 B 356 c8 223 B 351 C13
194 B 229 B8 224 B 224 B13
195 B 110 A8 225 B 105 A13
196 B 695 F9 GND 226 B 690 F14 GND
197 B 597 E9 227 B 592 E14 Vop
198 B 480 D9 228 B 475 D14
199 B 355 Cc9 229 B 350 Cl4
200 B 228 B9 230 B 223 B14
201 B 109 A9 231 B 104 Al4
202 B 694 F10 GND 232 B 689 F15 GND
203 B 596 E10 Vop 233 B 591 E15
204 B 479 D10 234 B 474 D15
205 B 354 C10 235 B 349 C15
206 B 227 B10 236 B 222 B15
207 B 108 A10 GND 237 B 103 Al5
208 B 693 F11 GND 238 B 688 F16 GND
209 B 595 Ell Vop 239 B 590 El6 Vop
210 B 478 D11 240 B 473 D16 NC
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (5/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
241 B 348 C16 NC 271 B 585 E21
242 B 221 B16 272 B 683 F21 GND
243 B 102 Al16 GND 273 B 97 A21
244 B 687 F17 GND 274 B 96 A22 GND
245 B 589 E17 Vop 275 B 215 B22
246 B 472 D17 276 B 342 C22 NC
247 B 347 C17 277 B 467 D22 NC
248 B 220 B17 278 B 584 E22 Vop
249 B 101 Al7 279 B 682 F22 GND
250 B 588 E18 280 B 95 A23
251 B 686 F18 GND 281 B 214 B23
252 B 471 D18 282 B 341 C23
253 B 346 Cc18 283 B 466 D23
254 B 219 B18 284 B 583 E23 Vop
255 B 100 A18 285 B 681 F23 GND
256 B 470 D19 286 B 94 A24
257 B 587 E19 Vop 287 B 213 B24
258 B 685 F19 GND 288 B 340 C24
259 B 345 C19 289 B 465 D24
260 B 218 B19 290 B 582 E24
261 B 99 Al19 291 B 680 F24 GND
262 B 344 Cc20 292 B 93 A25
263 B 469 D20 293 B 212 B25
264 B 586 E20 294 B 339 C25
265 B 684 F20 GND 295 B 464 D25
266 B 217 B20 296 B 581 E25 Vop
267 B 98 A20 297 B 679 F25 GND
268 B 216 B21 298 B 92 A26
269 B 343 c21 299 B 211 B26
270 B 468 D21 300 B 338 C26
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (6/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
301 B 463 D26 331 B 458 D31
302 B 580 E26 Vop 332 B 575 E31 Vob
303 B 678 F26 GND 333 B 673 F31 GND
304 B 91 A27 334 B 86 A32
305 B 210 B27 335 B 205 B32
306 B 337 Cc27 336 B 332 C32
307 B 462 D27 337 B 457 D32
308 B 579 E27 338 B 574 E32
309 B 677 F27 GND 339 B 85 A33
310 B 90 A28 GND 340 B 204 B33
311 B 209 B28 341 B 331 C33
312 B 336 Cc28 342 B 456 D33
313 B 461 D28 343 B 573 E33
314 B 578 E28 Vop 344 B 203 B34
315 B 676 F28 GND 345 B 330 C34
316 B 89 A29 346 B 455 D34
317 B 208 B29 347 B 329 C35
318 B 335 Cc29 348 B 572 E34
319 B 460 D29 349 c 454 D35
320 B 577 E29 Vop 350 C 328 D36
321 B 675 F29 GND 351 C 453 E35
322 B 88 A30 352 C 327 E36
323 B 207 B30 353 c 202 E37
324 B 334 C30 354 C 571 F34
325 B 459 D30 355 C 452 F35
326 B 576 E30 356 C 326 F36
327 B 674 F30 GND 357 C 201 F37
328 B 87 A3l 358 C 84 F38
329 B 206 B31 359 c 570 G34
330 B 333 C31 360 C 451 G35
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (7/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
361 C 325 G36 391 C 320 M36
362 C 200 G37 392 C 195 M37
363 C 83 G38 393 C 78 M38
364 Cc 672 H33 GND 394 C 667 N33 GND
365 Cc 569 H34 Vop 395 C 564 N34 Vop
366 C 450 H35 396 C 445 N35
367 C 324 H36 397 C 319 N36
368 C 199 H37 398 C 194 N37
369 C 82 H38 399 C 77 N38
370 Cc 671 J33 GND 400 C 666 P33 GND
371 C 568 J34 401 C 563 P34 Vop
372 C 449 J35 402 C 444 P35
373 C 323 J36 403 C 318 P36
374 C 198 J37 404 C 193 P37
375 C 81 J38 405 C 76 P38
376 C 670 K33 GND 406 C 665 R33 GND
377 C 567 K34 Vop 407 C 562 R34
378 C 448 K35 408 C 443 R35
379 C 322 K36 409 C 317 R36
380 C 197 K37 410 C 192 R37
381 C 80 K38 GND 411 C 75 R38
382 C 669 L33 GND 412 C 664 T33 GND
383 C 566 L34 Vop 413 C 561 T34 Vop
384 C 447 L35 414 Cc 442 T35 NC
385 C 321 L36 415 C 316 T36 NC
386 C 196 L37 416 Cc 191 T37
387 C 79 L38 417 C 74 T38 GND
388 Cc 668 M33 GND 418 C 663 U33 GND
389 C 565 M34 419 Cc 560 u34 Voo
390 C 446 M35 420 C 441 U35
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (8/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
421 c 315 u36 451 c 436 AB35 NC
422 C 190 u37 452 C 555 AB34 Vob
423 c 73 u3s 453 c 658 AB33 GND
424 C 559 V34 454 C 67 AC38
425 c 662 V33 GND 455 c 184 AC37
426 C 440 V35 456 C 309 AC36
427 C 314 V36 457 C 435 AC35
428 C 189 V37 458 C 554 AC34 Vob
429 c 72 V38 459 c 657 AC33 GND
430 C 439 W35 460 C 66 AD38
431 C 558 W34 Vop 461 C 183 AD37
432 C 661 W33 GND 462 C 308 AD36
433 c 313 W36 463 c 434 AD35
434 C 188 w37 464 C 553 AD34
435 C 71 W38 465 C 656 AD33 GND
436 C 312 Y36 466 C 65 AE38
437 C 438 Y35 467 C 182 AE37
438 C 557 Y34 Vop 468 C 307 AE36
439 c 660 Y33 GND 469 c 433 AE35
440 C 187 Y37 470 C 552 AE34 Vob
441 C 70 Y38 471 C 655 AE33 GND
442 C 186 AA37 472 C 64 AF38
443 C 311 AA36 473 C 181 AF37
444 C 437 AA35 474 C 306 AF36
445 C 556 AA34 475 C 432 AF35
446 C 659 AA33 GND 476 C 551 AF34 Vob
447 C 69 AA38 477 C 654 AF33 GND
448 C 68 AB38 GND 478 C 63 AG38
449 C 185 AB37 479 C 180 AG37
450 C 310 AB36 NC 480 C 305 AG36
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (9/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
481 C 431 AG35 511 C 426 AM35
482 C 550 AG34 512 C 545 AM34
483 C 653 AG33 GND 513 C 57 AN38
484 C 62 AH38 GND 514 C 174 AN37
485 C 179 AH37 515 C 299 AN36
486 C 304 AH36 516 C 425 AN35
487 C 430 AH35 517 C 544 AN34
488 C 549 AH34 Vop 518 C 173 AP37
489 C 652 AH33 GND 519 c 298 AP36
490 C 61 AJ38 520 C 424 AP35
491 C 178 AJ37 521 C 297 AR36
492 C 303 AJ36 522 C 543 AP34
493 C 429 AJ35 523 D 423 AR35
494 C 548 AJ34 Vop 524 D 296 AT35
495 C 651 AJ33 GND 525 D 422 AR34
496 C 60 AK38 526 D 295 AT34
497 C 177 AK37 527 D 172 AU34
498 C 302 AK36 528 D 542 AP33
499 C 428 AK35 529 D 421 AR33
500 C 547 AK34 530 D 294 AT33
501 C 650 AK33 GND 531 D 171 AU33
502 C 59 AL38 532 D 56 AV33
503 C 176 AL37 533 D 541 AP32
504 C 301 AL36 534 D 420 AR32
505 C 427 AL35 535 D 293 AT32
506 C 546 AL34 Vop 536 D 170 AU32
507 C 649 AL33 GND 537 D 55 AV32
508 C 58 AM38 538 D 648 AN31 GND
509 C 175 AM37 539 D 540 AP31 Vop
510 C 300 AM36 540 D 419 AR31
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (10/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
541 ) 292 AT31 571 D 287 AT26
542 D 169 AU31 572 D 164 AU26
543 D 54 AV3l 573 D 49 AV26
544 D 647 AN30 GND 574 D 642 AN25 GND
545 D 539 AP30 575 D 534 AP25 Vop
546 D 418 AR30 576 D 413 AR25
547 D 291 AT30 577 D 286 AT25
548 D 168 AU30 578 D 163 AU25
549 D 53 AV30 579 D 48 AV25
550 D 646 AN29 GND 580 D 641 AN24 GND
551 D 538 AP29 Vop 581 D 533 AP24
552 D 417 AR29 582 D 412 AR24
553 D 290 AT29 583 D 285 AT24
554 D 167 AU29 584 D 162 AU24
555 D 52 AV29 GND 585 D 47 AV24
556 D 645 AN28 GND 586 D 640 AN23 GND
557 D 537 AP28 Vop 587 D 532 AP23 Vop
558 D 416 AR28 588 D 411 AR23 NC
559 D 289 AT28 589 D 284 AT23 NC
560 D 166 AU28 590 D 161 AU23
561 D 51 AV28 591 D 46 AV23 GND
562 D 644 AN27 GND 592 D 639 AN22 GND
563 D 536 AP27 593 D 531 AP22 Vop
564 D 415 AR27 594 D 410 AR22
565 D 288 AT27 595 D 283 AT22
566 D 165 AU27 596 D 160 AU22
567 D 50 AV27 597 D 45 AV22
568 D 643 AN26 GND 598 D 530 AP21
569 D 535 AP26 Vop 599 D 638 AN21 GND
570 D 414 AR26 600 D 409 AR21
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (11/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
601 D 282 AT21 631 D 404 AR16
602 D 159 AU21 632 D 525 AP16 Vop
603 D 44 AV21 633 D 633 AN16 GND
604 D 408 AR20 634 D 38 AV15
605 D 529 AP20 Vop 635 D 153 AU15
606 D 637 ANZ20 GND 636 D 276 AT15
607 D 281 AT20 637 D 403 AR15
608 D 158 AU20 638 D 524 AP15
609 D 43 AV20 639 D 632 AN15 GND
610 D 280 AT19 640 D 37 AV14
611 D 407 AR19 641 D 152 AU14
612 D 528 AP19 642 D 275 AT14
613 D 636 AN19 GND 643 D 402 AR14
614 D 157 AU19 644 D 523 AP14 Vop
615 D 42 AV19 645 D 631 AN14 GND
616 D 156 AU18 646 D 36 AV13
617 D 279 AT18 647 D 151 AU13
618 D 406 AR18 648 D 274 AT13
619 D 527 AP18 649 D 401 AR13
620 D 635 AN18 GND 650 D 522 AP13 Vop
621 D 41 AV18 651 D 630 AN13 GND
622 D 40 AV17 GND 652 D 35 AV12
623 D 155 AU17 653 D 150 AU12
624 D 278 AT17 NC 654 D 273 AT12
625 D 405 AR17 NC 655 D 400 AR12
626 D 526 AP17 Vop 656 D 521 AP12
627 D 634 AN17 GND 657 D 629 AN12 GND
628 D 39 AV16 658 D 34 AV1l GND
629 D 154 AU16 659 D 149 AU11
630 D 277 AT16 660 D 272 AT11
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-6. Correspondence Between Internal Chip Pins and Ball Numbers

(696-pin TBGA (with Heat Spreader)) (12/12)

Internal Chip| Chip Side Ball Ball Voo/GND/ |Internal Chip| Chip Side Ball Ball Voo/GND/
Pin Number |Coordinates NC Pin Number |Coordinates NC
661 D 399 AR11 691 D 515 AP6
662 D 520 AP11 Vob 692 D 143 AU5
663 D 628 AN11 GND 693 D 266 AT5
664 D 33 AV10 694 D 393 AR5
665 D 148 AU10 695 D 265 AT4
666 D 271 AT10 696 D 514 AP5
667 D 398 AR10
668 D 519 AP10 Vob
669 D 627 AN10 GND
670 D 32 AV9
671 D 147 AU9
672 D 270 AT9
673 D 397 AR9
674 D 518 AP9
675 D 626 AN9 GND
676 D 31 AV8
677 D 146 AU8
678 D 269 AT8
679 D 396 ARS8
680 D 517 AP8 Vop
681 D 625 AN8 GND
682 D 30 AV7
683 D 145 AU7
684 D 268 AT7
685 D 395 AR7
686 D 516 AP7
687 D 29 AV6
688 D 144 AU6
689 D 267 AT6
690 D 394 ARG
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.8 PBGA

Cautions 1. This number in the inside chip differs from this number that Voo, GND of PBGA are out to
the ball constructionally.
2. The correspondence between ball number and internal chip pin of PBGA differs with each
series.

4.8.1 225-pin PBGA (under development)
The correspondence between chip side and ball number is not described (description of correspondence currently
being considered).

Pin No. 29 (Bottom view) Pin No. 43
0000000000000 s
OCOO0OO0OO0OO0OO0OO0OOOOOOOOO|
ONOCROROROCHORCHORCRONOCRONORONO Ik
OOO0OO0OO0OO0OO0OO0O0OOOO0O0OO0O|
ONOROROROHORCHORCRONCRONORONGN
O0O00 0 0O0A00 OO0 O]
OOO0O0O0 O AAA®OOOOO
OOO0OO0OO0OAAAAADOOOOI
OOO0O0O0 O AAAGOOOOOY
O000 0 00A00 0 OO OO
OCOO0OO0OO0OO0OO0OO0OOOOOOOO
OCOO0OO0OO0OO0OO0OO0OOOOOO0OO0O)|
OCOO0OO0OO0OO0OO0OO0OOOOOOOO
OCOO0OO0OO0OO0OO0O0OOOOOO0OO0O)
©COO00000000000O0Q)NI
R P N M L K J H G F E D C B A

Pin No. 15 Pin No. 1

Remark A:GND (13 pins)
®: Voo (12 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SouT
203 (H6), 207 (K8), 201 (F6), 202 (G6), None 58 59 60 200

211 (H10), 215 (F8), 204 (J6), 205 (K6),
217 (G7), 218 (H7), 219 (37), | 206 (K7), 208 (K9),
220 (J8), 221 (39), 222 (H9), | 209 (K10), 210 (J10),
223 (G9), 224 (G8), 225 (H8) | 212 (G10), 213 (F10),
214 (F9), 216 (F7)

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.8.2 256-pin PBGA

Pin No.39 (Bottom view) Pin No.58
X
HOO0O000000000000000 |
OO00000000O0O0O0O0OO0OOOOO [
OO000000O00O0O00O0O0O0OOO0OO0 (=
COOAVGOUAOGUOAVG®OAOOO (17
0000 OO0 |8
OO0@® @ OO (15
OO0O0O0O OOOO |4
OO0 A AOOO |13
OO0O0O0O OO0OO0 |12
OOO0O0O | _IOIGIONEE
O00® OOOO [w
0000 OO0OO |e
OO0 A AOOO |8
0000 0000 |
OO00@® | JOIGIOAL
0000 OO0OO |s
COOAVGOUAVOOGOAVG®OAOOO |4
OO00O00O0O0O0OOO0OOOOOO0O0 (s
OO000000OOOOOOOOOOOO |2
COO000000000O0OO0O0O0A [1
Y WV UTRWPNMMLIK J HGVFEDC B A
Pin No.20 Pin No.1
Remark A :GND (13 pins)
® : Voo (12 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®
SMC SIN SOUT
1 (A1), 205 (D4), 209 (H4), | 207 (F4), 211 (K4), None 162 24 163 231
214 (N4), 218 (U4), 216 (R4), 220 (U6),
222 (U8), 227 (U13), 224 (U10), 229 (U15),
231 (U17), 235 (N17), 233 (R17), 237 (L17),
240 (H17), 244 (D17), 242 (F17), 246 (D15),
248 (D13), 253 (D8) 250 (D11), 255 (D6)
Note Total number of usable signal pins.
User's Manual A16400EJ4VODM 173



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-7. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (1/5)

(CMOS-9HD Series: ¢ PD65948, EA-9HD Series: y PD65448)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A - - Voo - A 197 Ci11
- A - - Vob - A 67 All
- A 129 B18 - A 68 A10
- A 59 A19 - A - - Vop
- A 191 C17 - A 137 B10
- A 130 B17 - A 198 C10
- A 60 A18 - A 251 D10
- A 245 D16 - A 69 A9
- A - - GND - A 138 B9
- A 192 C16 - A - - GND
- A 61 A17 - A 199 Cc9
- A 62 Al6 - A 252 D9
- A 131 B16 - A 70 A8
- A - - Vob - A 139 B8
- A 193 C15 - A 200 c8
- A 247 D14 - A 71 A7
- A 132 B15 - A - - Voo
- A 63 A15 - A 140 B7
- A - - GND - A 72 A6
- A 194 Ci4 - A 201 Cc7
- A 133 B14 - A 141 B6
- A 64 Al4 - A - - GND
- A 195 C13 - A 73 A5
- A - - Vob - A 254 D7
- A 134 B13 - A 202 C6
- A 65 A13 - A 142 B5
- A 249 D12 - A - - GND
- A 196 C12 - A 203 C5
- A - - GND - A 74 A4
- A 135 B12 - A 75 A3
- A 66 Al12 - A 143 B4
- A 136 B11 - A - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-7. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (2/5)

(CMOS-9HD Series: ¢ PD65948, EA-9HD Series: y PD65448)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A 204 C4 - B 8 H1

- A 256 D5 - B 210 Ja

- A 77 B2 - B 151 J3

- A 144 B3 - B - - GND
- A 145 C3 - B 84 J2

- A 76 A2 - B 9 J1

- A - - Vop - B 85 K2

- A - - Vop - B 152 K3

- B - - GND - B 10 K1

- B - - GND - B 11 L1

- B 78 Cc2 - B - - Vop
- B 2 B1 - B 86 L2

- B 146 D3 - B 153 L3

- B 79 D2 - B 212 L4

- B 3 C1 - B 12 M1

- B 206 E4 - B 87 M2

- B - - Vop - B - - GND
- B 147 E3 - B 154 M3

- B 4 D1 - B 213 M4

- B 5 El - B 13 N1

- B 80 E2 - B 88 N2

- B 208 G4 - B - - Vop
- B 148 F3 - B 155 N3

- B - - GND - B 14 P1

- B 81 F2 - B 89 P2

- B 6 F1 - B 15 R1

- B 149 G3 - B - - GND
- B 82 G2 - B 156 P3

- B 7 Gl - B 90 R2

- B 150 H3 - B 16 T1

- B - - Vop - B 215 P4

- B 83 H2 - B 157 R3

User's Manual A16400EJ4VODM 175



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-7. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (3/5)

(CMOS-9HD Series: ¢ PD65948, EA-9HD Series: y PD65448)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- B 91 T2 - C 98 W6

- B - - GND - C 25 Y6

- B 158 T3 - C 164 \4

- B 17 Ul - C 99 W7

- B 18 V1 - C - - GND
- B 92 u2 - C 26 Y7

- B 159 u3 - C 165 V8

- B 217 T4 - C 100 w8

- B - - Voo - C 27 Y8

- B 19 w1l - C - - Vop
- B 93 V2 - C 223 U9

- B 94 w2 - C 166 V9

- B 160 V3 - C 101 W9

- B 20 Y1 - C 28 Y9

- B - - GND - C 102 W10

- B - - GND - C 167 V10

- C - - Voo - C - - GND
- C - - Vob - C 29 Y10

- C 21 Y2 - C 30 Y11

- C 95 W3 - C 103 w11

- C 161 V4 - C 168 Vil

- C 96 w4 - C 225 ui11

- C 22 Y3 - C - - Voo
- C 219 us - C 31 Y12

- C - - GND - C 104 W12

- C 162 V5 - C 169 V12

- C 23 Y4 - C 226 u12

- C 24 Y5 - C 32 Y13

- C 97 W5 - C 105 W13

- C 221 u7 - C - - GND
- C 163 V6 - C 170 V13

- C - - Vop - C 33 Y14
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-7. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (4/5)

(CMOS-9HD Series: ¢ PD65948, EA-9HD Series: y PD65448)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 106 w14 - D - - Vop
- C 34 Y15 - D 177 T18
- C - - Vop - D 42 u20
- C 171 V14 - D 43 T20
- C 107 w15 - D 114 T19
- C 35 Y16 - D 234 P17
- C 228 u14 - D 178 R18
- C 172 V15 - D - - GND
- C 108 W16 - D 115 R19
- C - - GND - D 44 R20
- C 173 V16 - D 179 P18
- C 36 Y17 - D 116 P19
- C 37 Y18 - D 45 P20
- C 109 w17 - D 180 N18
- C 174 V17 - D - - Vop
- C 230 u16 - D 117 N19
- C - - GND - D 46 N20
- C 38 Y19 - D 236 M17
- C 110 w18 - D 181 M18
- C 111 w19 - D - - GND
- C 175 V18 - D 118 M19
- C 39 Y20 - D a7 M20
- C - - Vop - D 119 L19
- C - - Vop - D 182 L18
- D - - GND - D - - Vop
- D - - GND - D 48 L20
- D 112 V19 - D 49 K20
- D 40 W20 - D 120 K19
- D 176 u18 - D 183 K18
- D 113 u19 - D 238 K17
- D 41 V20 - D - - GND
- D 232 T17 - D 50 J20
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-7. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (5/5)

(CMOS-9HD Series: ¢ PD65948, EA-9HD Series: y PD65448)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates

- D 121 J19

- D 184 J18

- D 239 Ji7

- D - - Vop
- D 51 H20

- D 122 H19

- D 185 H18

- D 52 G20

- D 123 G19

- D 53 F20

- D - - GND
- D 186 G18

- D 124 F19

- D 54 E20

- D 241 G17

- D 187 F18

- D 125 E19

- D - - GND
- D 188 E18

- D 55 D20

- D 56 C20

- D 126 D19

- D 189 D18

- D 243 E17

- D - - Voo
- D 57 B20

- D 127 C19

- D 128 B19

- D 190 C18

- D 58 A20

- D - - GND
- D - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-8. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (1/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A - - Vop - A - - GND
- A - - Vop - A 66 Al12

- A 129 B18 - A 136 B11

- A 59 A19 - A 197 C11

- A 191 C17 - A - - Vop
- A 130 B17 - A 67 All

- A - - GND - A 68 A10

- A 60 A18 - A 137 B10

- A 245 D16 - A - - GND
- A 192 C16 - A 198 C10

- A 61 A17 - A 251 D10

- A - - Vop - A 69 A9

- A - - GND - A - - Vop
- A 131 B16 - A 138 B9

- A 62 Al6 - A 199 Cc9

- A 193 C15 - A 252 D9

- A - - GND - A - - GND
- A 247 D14 - A 70 A8

- A 132 B15 - A 139 B8

- A 63 Al15 - A 200 Cc8

- A - - Vop - A - - Vop
- A 194 Ci14 - A 71 A7

- A 133 B14 - A 140 B7

- A 64 Al4 - A 72 A6

- A - - GND - A - - GND
- A 195 C13 - A 201 Cc7

- A 134 B13 - A 141 B6

- A 65 Al13 - A 73 A5

- A - - Vop - A - - Vop
- A 249 D12 - A 254 D7

- A 196 Ci12 - A 202 C6

- A 135 B12 - A 142 B5
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-8. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (2/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A - - GND - B - - GND
- A 203 C5 - B 81 F2
- A 74 A4 - B 6 F1
- A - - Vob - B 149 G3
- A 75 A3 - B 82 G2
- A 143 B4 - B - - GND
- A 204 Cc4 - B 7 Gl
- A 256 D5 - B 150 H3
- A - - GND - B 83 H2
- A 77 B2 - B 8 H1
- A 144 B3 - B - - Voo
- A 145 C3 - B 210 Ja
- A 76 A2 - B 151 J3
- A - - Vob - B 84 J2
- A - - Voo - B - - GND
- B - - GND - B 9 Ji
- B - - GND - B 85 K2
- B 78 Cc2 - B 152 K3
- B 2 B1 - B - - Voo
- B 146 D3 - B 10 K1
- B 79 D2 - B 11 L1
- B - - Vob - B - - GND
- B 3 C1 - B 86 L2
- B 206 E4 - B 153 L3
- B 147 E3 - B 212 L4
- B 4 D1 - B - - Vop
- B - - GND - B 12 M1
- B 5 El - B 87 M2
- B 80 E2 - B 154 M3
- B 208 G4 - B - - GND
- B 148 F3 - B 213 M4
- B - - Vop - B 13 N1
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-8. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (3/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- B 88 N2 - C 21 Y2

- B - - Vop - C 95 W3

- B 155 N3 - C 161 V4

- B 14 P1 - C 96 w4

- B 89 P2 - C - - GND
- B 15 R1 - C 22 Y3

- B - - GND - C 219 us

- B 156 P3 - C 162 V5

- B 90 R2 - C 23 Y4

- B 16 T1 - C - - Vop
- B 215 P4 - C 24 Y5

- B - - GND - C 97 W5

- B - - Vop - C 221 u7

- B 91 T2 - C 163 V6

- B 157 R3 - C - - GND
- B 158 T3 - C - - Vop
- B 17 Ul - C 98 W6

- B - - GND - C 25 Y6

- B 18 V1 - C 164 V7

- B 92 u2 - C 99 w7

- B 159 U3 - C - - GND
- B 217 T4 - C 26 Y7

- B - - Vop - C 165 V8

- B 19 w1 - C 100 w8

- B 93 V2 - C 27 Y8

- B 94 w2 - C - - Vop
- B 160 V3 - C 223 U9

- B 20 Y1 - C 166 V9

- B - - GND - C 101 W9

- B - - GND - C 28 Y9

- C - - Vop - C - - GND
- C - - Vop - C 102 W10
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-8. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (4/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 167 V10 - C 37 Y18
- C 29 Y10 - C 109 w17
- C - - Vop - C - - Vop
- C 30 Y11 - C 174 V17
- C 103 Wil - C 230 u16
- C 168 Vi1l - C 110 w18
- C - - GND - C 38 Y19
- C 225 u11 - C - - GND
- C 31 Y12 - C 111 W19
- C 104 w12 - C 175 V18
- C - - Voo - C 39 Y20
- C 169 V12 - C - - Vob
- C 226 u12 - C - - Voo
- C 32 Y13 - D - - GND
- C - - GND - D - - GND
- C 105 W13 - D 112 V19
- C 170 V13 - D 40 W20
- C 33 Y14 - D 176 ui8
- C - - Voo - D 113 u19
- C 106 w14 - C - - Vob
- C 34 Y15 - D 41 V20
- C 171 V14 - D 232 T17
- C - - GND - D 177 T18
- C 107 W15 - D 42 u20
- C 35 Y16 - D - - GND
- C 228 u14 - D 43 T20
- C - - Voo - D 114 T19
- C 108 W16 - D 234 P17
- C 172 V15 - D 178 R18
- C - - GND - D - - Vop
- C 173 V16 - D - - GND
- C 36 Y17 - D 115 R19
182 User's Manual A16400EJ4VODM




CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-8. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (5/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- D a4 R20 - D 52 G20
- D 179 P18 - D - - Vop
- D 116 P19 - D 123 G19
- D - - GND - D 53 F20
- D 45 P20 - D 186 G18
- D 180 N18 - D 124 F19
- D 117 N19 - D - - GND
- D 46 N20 - D 54 E20
- D - - Vop - D 241 G17
- D 236 M17 - D 187 F18
- D 181 mM18 - D 125 E19
- D 118 M19 - D - - GND
- D 47 M20 - D - - Vop
- D - - GND - D 188 E18
- D 119 L19 - D 55 D20
- D 182 L18 - D 56 Cc20
- D 48 L20 - D 126 D19
- D - - Vop - D - - GND
- D 49 K20 - D 189 D18
- D 120 K19 - D 243 E17
- D 183 K18 - D 57 B20
- D - - GND - D 127 C19
- D 238 K17 - D - - Vop
- D 50 J20 - D 128 B19
- D 121 J19 - D 190 C18
- D - - Vop - D 58 A20
- D 184 J18 - D - - GND
- D 239 J17 - D - - GND
- D 51 H20
- D - - GND
- D 122 H19
- D 185 H18
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-9. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (1/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A - - Voo - A - - Voo
- A - - Vob - A 249 D12

- A - - GND - A 196 Ci12

- A 59 A19 - A 135 B12

- A 129 B18 - A 66 Al12

- A - - Vob - A - - GND
- A 130 B17 - A 136 B11

- A 191 C17 - A 197 Ci11

- A - - GND - A 67 All

- A 245 D16 - A 68 A10

- A 60 A18 - A - - GND
- A - - GND - A 137 B10

- A 61 A17 - A 198 C10

- A 192 C16 - A 251 D10

- A - - Voo - A - - Voo
- A 131 B16 - A 69 A9

- A 62 A16 - A 138 B9

- A - - GND - A 199 Cc9

- A 193 C15 - A 252 D9

- A 247 D14 - A - - GND
- A - - GND - A 70 A8

- A 132 B15 - A 139 B8

- A 63 A15 - A 200 c8

- A - - Vob - A 71 A7

- A 194 Ci4 - A - - Voo
- A 133 B14 - A 140 B7

- A - - GND - A 72 A6

- A 64 Al4 - A - - GND
- A 195 C13 - A 201 Cc7

- A - - GND - A 141 B6

- A 134 B13 - A - - GND
- A 65 A13 - A 73 A5
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-9. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (2/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A 254 D7 - B 3 C1
- A - - Vop - B 4 D1
- A 202 C6 - B - - Vop
- A 142 B5 - B 147 E3
- A - - GND - B 80 E2
- A 74 Ad - B - - GND
- A 203 C5 - B 5 El
- A - - GND - B 148 F3
- A 143 B4 - B - - GND
- A 75 A3 - B 208 G4
- A - - Vop - B 81 F2
- A 256 D5 - B - - Vop
- A 204 C4 - B 6 F1
- A - - GND - B 149 G3
- A 144 B3 - B - - GND
- A 77 B2 - B 82 G2
- A - - Vop - B 7 Gl
- A 76 A2 - B 150 H3
- A 145 C3 - B 83 H2
- A - - GND - B - - GND
- A - - Vop - B 8 H1
- A - - Vop - B 210 Ja
- B - - GND - B 151 J3
- B - - GND - B 84 J2
- B 2 B1 - B - - Vop
- B - - Vop - B 9 J1
- B 78 Cc2 - B 85 K2
- B 79 D2 - B 152 K3
- B - - GND - B 10 K1
- B 146 D3 - B - - GND
- B 206 E4 - B 11 L1
- B - - GND - B 86 L2
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-9. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (3/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- B 153 L3 - B - - Voo
- B - - GND - B 159 u3

- B 212 L4 - B 93 V2

- B 12 M1 - B - - GND
- B 87 M2 - B 19 w1

- B 154 M3 - B 160 V3

- B - - Voo - B - - Voo
- B 213 M4 - B 94 W2

- B 13 N1 - B 20 Y1

- B 88 N2 - B - - GND
- B 155 N3 - B - - GND
- B - - GND - B - - GND
- B 14 P1 - C - - Voo
- B 89 P2 - C - - Vop
- B - - Voo - C - - GND
- B 15 R1 - C 95 w3

- B 156 P3 - C 21 Y2

- B - - GND - C - - GND
- B 90 R2 - C 96 w4

- B 16 T1 - C 161 V4

- B - - GND - C - - Voo
- B 215 P4 - C 219 us

- B 157 R3 - C 22 Y3

- B - - Vob - C 23 Y4

- B 91 T2 - C 162 V5

- B 17 Ul - C - - GND
- B - - GND - C 97 W5

- B 158 T3 - C 24 Y5

- B 92 u2 - C - - GND
- B - - GND - C 163 V6

- B 18 Vi - C 221 u7

- B 217 T4 - C - - Vob
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-9. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (4/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 98 W6 - C 105 W13
- C 25 Y6 - C 170 V13
- C - - GND - C 33 Y14
- C 164 \4 - C - - Vop
- C 99 w7 - C 106 w14
- C - - GND - C 34 Y15
- C 26 Y7 - C 171 V14
- C 165 V8 - C 107 W15
- C - - Vop - C - - GND
- C 100 w8 - C 35 Y16
- C 27 Y8 - C 228 u14
- C - - GND - C - - GND
- C 223 U9 - C 172 V15
- C 166 V9 - C 108 W16
- C 101 W9 - C - - Vop
- C 28 Y9 - C 36 Y17
- C - - GND - C 173 V16
- C 102 w10 - C - - GND
- C 167 V10 - C 109 w17
- C 29 Y10 - C 37 Y18
- C 30 Y11 - C - - GND
- C - - Vop - C 230 u16
- C 103 w11 - C 174 V17
- C 168 V11l - C - - Vop
- C 225 U1l - C 110 w18
- C - - GND - C 38 Y19
- C 31 Y12 - C - - GND
- C 104 w12 - C 175 V18
- C 169 V12 - C 111 W19
- C 226 u12 - C - - GND
- C - - GND - C 39 Y20
- C 32 Y13 - C - - Vop
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-9. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (5/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- C - - Voo - D 236 M17

- D - - GND - D 181 M18

- D - - GND - D 118 M19

- D 40 W20 - D - - Vob
- D - - Voo - D a7 M20

- D 112 V19 - D 119 L19

- D 113 u19 - D 182 L18

- D - - GND - D 48 L20

- D 176 u18 - D - - GND
- D 232 T17 - D 49 K20

- D - - GND - D 120 K19

- D 41 V20 - D 183 K18

- D 42 u20 - D - - GND
- D - - Vob - D 238 K17

- D 177 T18 - D 50 J20

- D 114 T19 - D 121 J19

- D - - GND - D 184 Ji8

- D 43 T20 - D - - Vob
- D 178 R18 - D 239 Ji7

- D - - GND - D 51 H20

- D 234 P17 - D 122 H19

- D 115 R19 - D 185 H18

- D - - Voo - D - - GND
- D 44 R20 - D 52 G20

- D 179 P18 - D 123 G19

- D - - GND - D - - Vob
- D 116 P19 - D 53 F20

- D 45 P20 - D 186 G18

- D 180 N18 - D - - GND
- D 117 N19 - D 124 F19

- D - - GND - D 54 E20

- D 46 N20 - D - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-9. Correspondence Between Internal Chip Sides and Ball Numbers (256-pin PBGA) (6/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates

- D 241 G17

- D 187 F18

- D - - Vob
- D 125 E19

- D 55 D20

- D - - GND
- D 188 E18

- D 126 D19

- D - - GND
- D 56 Cc20

- D 243 E17

- D - - Vobp
- D 189 D18

- D 127 C19

- D - - GND
- D 57 B20

- D 190 C18

- D - - GND
- D 128 B19

- D 58 A20

- D - - Vop
- D - - GND
- D - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.8.3 272-pin PBGA

Pin No.39 (Bottom view) Pin No.58
X
QQQQQQQQQQQQQQQQQOO@N
OOO000000O0OOOOOOOOOOO |1
OO000000O0O0O00OOOO00OOOOO (=
ODO0OAVGOUAVGOOAVGOAOOO (17
0000 OOOO |
OO00® @ OO |15
00O OO0 |
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OO0 AAAA OO0OO |12
0101010 AAAA | 1OIGIONEE
000 @ AAAA OOOO |[w
OO0O0O0O AAAA QOO0 |°
OO0 A AOOO |8
0000 0000
O00® Q@ OO |s
0000 OOOO |
CDOOAVGOUADOGOUAVG@OAOOO (4
Ol0I0]0]01010I0]0]0]0]010]0]0]0IGI0]0I0N K
Ol0]0]0]01010I0]0]0]0]010]0]0I0ICI0]0I0at:
QOOO000000000O0O0O0O0OOA [
YWV UTRWPNMLIK I HGZFEDTCB A
Pin No.20 Pin No.1
Remark A :GND (29 pins)
@ : Voo (12 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*®
SMC SIN SOUT
1 (A1), 205 (D4), 209 (H4), | 207 (F4), 211 (K4), None 162 24 163 231

214 (N4), 218 (U4),
222 (U8), 227 (U13),
231 (U17), 235 (N17),
240 (H17), 244 (D17),
248 (D13), 253 (D8),
257 (J9), 258 (K9),
259 (L9), 260 (M9),

261 (M10), 262 (M11),

263 (M12), 264 (L12),
265 (K12), 266 (J12),
267 (J11), 268 (J10),
269 (K10), 270 (L10),
271 (L11), 272 (K11)

216 (R4), 220 (US),

224 (U10), 229 (U15),
233 (R17), 237 (L17),
242 (F17), 246 (D15),

250 (D11), 255 (D6)

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-10. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (1/5)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A - - Vop - A - - GND
- A - - Vop - A 66 Al12

- A 129 B18 - A 136 B11

- A 59 A19 - A 197 C11

- A 191 C17 - A - - Vop
- A 130 B17 - A 67 All

- A - - GND - A 68 A10

- A 60 A18 - A 137 B10

- A 245 D16 - A - - GND
- A 192 C16 - A 198 C10

- A 61 A17 - A 251 D10

- A - - Vop - A 69 A9

- A - - GND - A - - Vop
- A 131 B16 - A 138 B9

- A 62 Al6 - A 199 Cc9

- A 193 C15 - A 252 D9

- A - - GND - A - - GND
- A 247 D14 - A 70 A8

- A 132 B15 - A 139 B8

- A 63 Al15 - A 200 Cc8

- A - - Vop - A - - Vop
- A 194 Ci14 - A 71 A7

- A 133 B14 - A 140 B7

- A 64 Al4 - A 72 A6

- A - - GND - A - - GND
- A 195 C13 - A 201 Cc7

- A 134 B13 - A 141 B6

- A 65 Al13 - A 73 A5

- A - - Vop - A - - Vop
- A 249 D12 - A 254 D7

- A 196 Ci12 - A 202 C6

- A 135 B12 - A 142 B5
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-10. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (2/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A - - GND - B 81 F2
- A 203 C5 - B 6 F1
- A 74 A4 - B 149 G3
- A - - Vob - B 82 G2
- A 75 A3 - B - - GND
- A 143 B4 - B 7 G1
- A 204 Cc4 - B 150 H3
- A 256 D5 - B 83 H2
- A - - GND - B 8 H1
- A 77 B2 - B - - Vop
- A 144 B3 - B 210 Ja
- A 145 C3 - B 151 J3
- A 76 A2 - B 84 J2
- A - - Vob - B - - GND
- A - - Voo - B 9 Ji
- B - - GND - B 85 K2
- B 78 Cc2 - B 152 K3
- B 2 B1 - B - - Vop
- B 146 D3 - B 10 K1
- B 79 D2 - B 11 L1
- B - - Voo - B - - GND
- B 3 C1 - B 86 L2
- B 206 E4 - B 153 L3
- B 147 E3 - B 212 L4
- B 4 D1 - B - - Voo
- B - - GND - B 12 M1
- B 5 El - B 87 M2
- B 80 E2 - B 154 M3
- B 208 G4 - B - - GND
- B 148 F3 - B 213 M4
- B - - Voo - B 13 N1
- B - - GND - B 88 N2
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-10. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (3/5)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates

- B - - Vop - C 95 W3

- B 155 N3 - C 161 V4

- B 14 P1 - C 96 w4

- B 89 P2 - C - - GND
- B 15 R1 - C 22 Y3

- B - - GND - C 219 U5

- B 156 P3 - C 162 V5

- B 90 R2 - C 23 Y4

- B 16 T1 - C - - Vop
- B 215 P4 - C 24 Y5

- B - - GND - C 97 W5

- B - - Vop - C 221 u7

- B 91 T2 - C 163 V6

- B 157 R3 - C - - GND
- B 158 T3 - C - - Vop
- B 17 U1l - C 98 W6

- B - - GND - C 25 Y6

- B 18 Vi - C 164 V7

- B 92 u2 - C 99 w7

- B 159 U3 - C - - GND
- B 217 T4 - C 26 Y7

- B - - Vop - C 165 V8

- B 19 w1 - C 100 w8

- B 93 V2 - C 27 Y8

- B 94 w2 - C - - Vop
- B 160 V3 - C 223 U9

- B 20 Y1 - C 166 V9

- B - - GND - C 101 w9

- B - - GND - C 28 Y9

- C - - Vop - C - - GND
- C - - Vop - C 102 W10

- C 21 Y2 - C 167 V10
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-10. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (4/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 29 Y10 - C 109 w17
- C - - Voo - C - - Voo
- C 30 Y11 - C 174 V17
- C 103 w11 - C 230 ui16
- C 168 Vil - C 110 w18
- C - - GND - C 38 Y19
- C 225 U1l - C - - GND
- C 31 Y12 - C 111 w19
- C 104 W12 - C 175 V18
- C - - Vob - C 39 Y20
- C 169 V12 - C - - Voo
- C 226 u12 - C - - Vob
- C 32 Y13 - D - - GND
- C - - GND - D - - GND
- C 105 W13 - D 112 V19
- C 170 V13 - D 40 W20
- C 33 Y14 - D 176 u18
- C - - Vob - D 113 u19
- C 106 w14 - D - - Voo
- C 34 Y15 - D 41 V20
- C 171 V14 - D 232 T17
- C - - GND - D 177 T18
- C 107 W15 - D 42 u20
- C 35 Y16 - D - - GND
- C 228 u14 - D 43 T20
- C - - Vop - D 114 T19
- C 108 W16 - D 234 P17
- C 172 V15 - D 178 R18
- C - - GND - D - - Voo
- C 173 V16 - D - - GND
- C 36 Y17 - D 115 R19
- C 37 Y18 - D 44 R20
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-10. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (5/5)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- D 179 P18 - D - - Vop
- D 116 P19 - D 123 G19
- D - - GND - D 53 F20
- D 45 P20 - D 186 G18
- D 180 N18 - D 124 F19
- D 117 N19 - D - - GND
- D 46 N20 - D 54 E20
- D - - Vop - D 241 G17
- D 236 M17 - D 187 F18
- D 181 mM18 - D 125 E19
- D 118 M19 - D - - GND
- D 47 M20 - D - - Vop
- D - - GND - D 188 E18
- D 119 L19 - D 55 D20
- D 182 L18 - D 56 Cc20
- D 48 L20 - D 126 D19
- D - - Vop - D - - GND
- D 49 K20 - D 189 D18
- D 120 K19 - D 243 E17
- D 183 K18 - D 57 B20
- D - - GND - D 127 C19
- D 238 K17 - D - - Vop
- D 50 J20 - D 128 B19
- D 121 J19 - D 190 C18
- D - - Vop - D 58 A20
- D 184 J18 - D - - GND
- D 239 J17 - D - - GND
- D 51 H20
- D - - GND
- D 122 H19
- D 185 H18
- D 52 G20
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-11. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (1/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A - - Voo - A 249 D12

- A - - Vob - A 196 C12

- A - - GND - A 135 B12

- A 59 A19 - A 66 A12

- A 129 B18 - A - - GND
- A - - Vob - A 136 B11

- A 130 B17 - A 197 Ci11

- A 191 C17 - A 67 A1l

- A - - GND - A 68 A10

- A 245 D16 - A - - GND
- A 60 A18 - A 137 B10

- A - - GND - A 198 C10

- A 61 A17 - A 251 D10

- A 192 C16 - A - - Vop
- A - - Voo - A 69 A9

- A 131 B16 - A 138 B9

- A 62 A16 - A 199 Cc9

- A - - GND - A 252 D9

- A 193 C15 - A - - GND
- A 247 D14 - A 70 A8

- A - - GND - A 139 B8

- A 132 B15 - A 200 c8

- A 63 A15 - A 71 A7

- A - - Voo - A - - Voo
- A 194 Ci4 - A 140 B7

- A 133 B14 - A 72 A6

- A - - GND - A - - GND
- A 64 Al4 - A 201 Cc7

- A 195 C13 - A 141 B6

- A - - GND - A - - GND
- A 134 B13 - A 73 A5

- A 65 A13 - A 254 D7
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-11. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (2/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A - - Vop - B 4 D1
- A 202 C6 - B - - Vop
- A 142 B5 - B 147 E3
- A - - GND - B 80 E2
- A 74 Ad - B - - GND
- A 203 C5 - B 5 El
- A - - GND - B 148 F3
- A 143 B4 - B - - GND
- A 75 A3 - B 208 G4
- A - - Vop - B 81 F2
- A 256 D5 - B - - Vop
- A 204 C4 - B 6 F1
- A - - GND - B 149 G3
- A 144 B3 - B - - GND
- A 77 B2 - B 82 G2
- A - - Vop - B 7 Gl
- A 76 A2 - B 150 H3
- A 145 C3 - B 83 H2
- A - - GND - B - - GND
- A - - Vop - B 8 H1
- A - - Vop - B 210 Ja
- B - - GND - B 151 J3
- B - - GND - B 84 J2
- B 2 B1 - B - - Vop
- B - - Vop - B 9 J1
- B 78 Cc2 - B 85 K2
- B 79 D2 - B 152 K3
- B - - GND - B 10 K1
- B 146 D3 - B - - GND
- B 206 E4 - B 11 L1
- B - - GND - B 86 L2
- B 3 C1 - B 153 L3
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-11. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (3/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- B - - GND - B 159 u3

- B 212 L4 - B 93 V2

- B 12 M1 - B - - GND
- B 87 M2 - B 19 w1

- B 154 M3 - B 160 V3

- B - - Voo - B - - Voo
- B 213 M4 - B 94 W2

- B 13 N1 - B 20 Y1

- B 88 N2 - B - - GND
- B 155 N3 - B - - GND
- B - - GND - B - - GND
- B 14 P1 - C - - Vop
- B 89 P2 - C - - Voo
- B - - Vob - C - - GND
- B 15 R1 - C 95 W3

- B 156 P3 - C 21 Y2

- B - - GND - C - - GND
- B 90 R2 - C 96 w4

- B 16 Tl - C 161 V4

- B - - GND - C - - Vop
- B 215 P4 - C 219 us

- B 157 R3 - C 22 Y3

- B - - Voo - C 23 Y4

- B 91 T2 - C 162 V5

- B 17 U1l - C - - GND
- B - - GND - C 97 W5

- B 158 T3 - C 24 Y5

- B 92 u2 - C - - GND
- B - - GND - C 163 V6

- B 18 Vi - C 221 u7

- B 217 T4 - C - - Voo
- B - - Vop - C 98 w6
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-11. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (4/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 25 Y6 - C 170 V13
- C - - GND - C 33 Y14
- C 164 V7 - C - - Vop
- C 99 w7 - C 106 w14
- C - - GND - C 34 Y15
- C 26 Y7 - C 171 V14
- C 165 V8 - C 107 W15
- C - - Vop - C - - GND
- C 100 w8 - C 35 Y16
- C 27 Y8 - C 228 ui14
- C - - GND - C - - GND
- C 223 U9 - C 172 V15
- C 166 V9 - C 108 W16
- C 101 w9 - C - - Vop
- C 28 Y9 - C 36 Y17
- C - - GND - C 173 V16
- C 102 W10 - C - - GND
- C 167 V10 - C 109 w17
- C 29 Y10 - C 37 Y18
- C 30 Y11 - C - - GND
- C - - Vop - C 230 u16
- C 103 w11 - C 174 V17
- C 168 Vil - C - - Vop
- C 225 u11 - C 110 w18
- C - - GND - C 38 Y19
- C 31 Y12 - C - - GND
- C 104 w12 - C 175 V18
- C 169 V12 - C 111 W19
- C 226 u12 - C - - GND
- C - - GND - C 39 Y20
- C 32 Y13 - C - - Vop
- C 105 w13 - C - - Vop
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-11. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (5/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- D - - GND - D 181 M18

- D - - GND - D 118 M19

- D 40 W20 - D - - Voo
- D - - Vob - D a7 M20

- D 112 V19 - D 119 L19

- D 113 u19 - D 182 L18

- D - - GND - D 48 L20

- D 176 u18 - D - - GND
- D 232 T17 - D 49 K20

- D - - GND - D 120 K19

- D 41 V20 - D 183 K18

- D 42 u20 - D - - GND
- D - - Voo - D 238 K17

- D 177 T18 - D 50 J20

- D 114 T19 - D 121 J19

- D - - GND - D 184 Ji8

- D 43 T20 - D - - Voo
- D 178 R18 - D 239 Ji7

- D - - GND - D 51 H20

- D 234 P17 - D 122 H19

- D 115 R19 - D 185 H18

- D - - Vob - D - - GND
- D 44 R20 - D 52 G20

- D 179 P18 - D 123 G19

- D - - GND - D - - Voo
- D 116 P19 - D 53 F20

- D 45 P20 - D 186 G18

- D 180 N18 - D - - GND
- D 117 N19 - D 124 F19

- D - - GND - D 54 E20

- D 46 N20 - D - - GND
- D 236 M17 - D 241 G17

200 User's Manual A16400EJ4VODM




CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-11. Correspondence Between Internal Chip Sides and Ball Numbers (272-pin PBGA) (6/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates

- D 187 F18

- D - - Vob
- D 125 E19

- D 55 D20

- D - - GND
- D 188 E18

- D 126 D19

- D - - GND
- D 56 Cc20

- D 243 E17

- D - - Vob
- D 189 D18

- D 127 C19

- D - - GND
- D 57 B20

- D 190 C18

- D - - GND
- D 128 B19

- D 58 A20

- D - - Vob
- D - - GND
- D - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.8.4 313-pin PBGA

Pin No.25

(Bottom view)

o o o o o o o o o o O O

O o0 O O O O O O O O O O

P N W S~ OO N 0O

Pin No.13

Remark A :GND (25 pins)

AfO O O O O O O O O O O O O

>
O

@ : Voo (32 pins)

5310 O O O O 0O O O O O O O O

>0 O O O O O O O O O O O O~

Pin No.37

Pin No.1

GND Pin

Voo Pin

NC Pin

SCAN Pins

SMC

SIN

SOuUT

Signal Pin

Note

275 (N9), 279 (U13),

283 (N17), 287 (J13),

293 (T12), 294 (T14),

301 (L11), 302 (N11),

307 (L15), 308 (L13),

313 (N13)

290 (M10), 291 (P10),

296 (P16), 297 (M16),
299 (K14), 300 (K12),

303 (R11), 304 (R13),
305 (R15), 306 (N15),

309 (M12), 310 (P12),
311 (P14), 312 (M14),

254 (K8), 255 (M8), 256 (P8),
257 (T8), 259 (V10),

260 (V12), 261 (V14),

262 (V16), 264 (T18),

265 (P18), 266 (M18),

267 (K18), 269 (H16),

270 (H14), 271 (H12),

272 (H10), 273 (J9), 274 (L9),
276 (R9), 277 (U9), 278 (U11),
280 (U15), 281 (U17),

282 (R17), 284 (L17),

285 (J17), 286 (J15),

288 (J11), 289 (K10),

292 (T10), 295 (T16),

298 (K16)

None

152

73

115

256

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-12. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (1/5)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A 82 B24 - A 42 A15

- A 37 A25 - A 164 D14

- A 160 D22 - A - - Vop
- A 247 G19 - A 225 F14

- A 83 B22 - A 87 B14

- A 38 A23 - A 43 A13

- A - - GND - A 250 G13

- A 124 c21 - A 197 E13

- A 161 D20 - A 128 C13

- A 194 E19 - A 88 B12

- A 39 A21 - A 226 F12

- A - - GND - A 165 D12

- A 84 B20 - A - - GND
- A 248 G17 - A 44 All

- A 125 C19 - A 198 E11

- A 223 F18 - A 129 C11

- A - - Vop - A 251 Gl1

- A 40 A19 - A - - Vop
- A 162 D18 - A 166 D10

- A - - GND - A 89 B10

- A 195 E17 - A 45 A9

- A 85 B18 - A 130 Cc9

- A - - Vop - A 227 F10

- A 224 F16 - A 90 B8

- A 126 C17 - A - - GND
- A 41 A17 - A 199 E9

- A 86 B16 - A 46 A7

- A 163 D16 - A - - Vop
- A 249 G15 - A 131 Cc7

- A - - GND - A 167 D8

- A 127 C15 - A 228 F8

- A 196 E15 - A 91 B6
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-12. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (2/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A - - GND - B 253 H8

- A 200 E7 - B - - GND
- A 252 G9 - B 52 H2

- A a7 A5 - B 230 J7

- A 132 C5 - B - - Voo
- A - - Vob - B 96 J3

- A 92 B4 - B 5 Ji

- A 168 D6 - B 53 K2

- A 48 A3 - B 136 K4

- A 93 C3 - B 203 K6

- A - - GND - B 97 L3

- A 1 Al - B - - GND
- A 229 G7 - B 172 L5

- A 49 B2 - B 231 L7

- B 133 D4 - B 6 L1

- B 201 F6 - B 137 M4

- B 50 D2 - B - - Voo
- B 2 C1 - B 204 M6

- B 94 E3 - B 54 M2

- B 169 E5 - B 7 N1

- B - - GND - B 232 N7

- B 134 F4 - B 173 N5

- B 3 El - B 98 N3

- B 51 F2 - B 55 P2

- B 170 G5 - B 205 P6

- B - - GND - B 138 P4

- B 95 G3 - B - - GND
- B 202 H6 - B 8 R1

- B 4 Gl - B 233 R7

- B 135 H4 - B 174 R5

- B - - Voo - B 99 R3

- B 171 J5 - B - - Vop

204 User's Manual A16400EJ4VODM




CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-12. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (3/5)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates

- B 206 T6 - C 61 AD4

- B 139 T4 - C 14 AE3

- B 56 T2 - C - - GND
- B 9 U1l - C 104 AC5

- B 100 U3 - C 143 AB6

- B 234 u7 - C 178 AAT7

- B - - GND - C 15 AE5

- B 57 V2 - C - - GND
- B 175 U5 - C 62 AD6

- B - - Vop - C 236 w9

- B 10 w1 - C 105 AC7

- B 258 V8 - C 209 Y8

- B 140 V4 - C - - Vop
- B 101 W3 - C 16 AE7

- B - - GND - C 144 AB8

- B 58 Y2 - C - - GND
- B 207 V6 - C 179 AA9

- B 176 W5 - C 63 AD8

- B 141 Y4 - C - - Vop
- B - - Vop - C 210 Y10

- B 102 AA3 - C 106 AC9

- B 11 AAl - C 17 AE9

- B 177 AA5 - C 64 AD10

- B 59 AB2 - C 145 AB10

- B - - GND - C 237 w11

- B 142 AB4 - C - - GND
- B 12 AC1 - C 107 AC11

- B 208 Y6 - C 180 AAll

- C 60 AD2 - C 18 AE11

- C 13 AE1 - C 146 AB12

- C 103 AC3 - C - - Vop
- C 235 w7 - C 211 Y12
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-12. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (4/5)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- C 65 AD12 - C 112 AC21

- C 19 AE13 - C - - Vop
- C 238 W13 - C 70 AD22

- C 181 AA13 - C 150 AB20

- C 108 AC13 - C 24 AE23

- C 66 AD14 - C 113 AC23

- C 212 Y14 - C - - GND
- C 147 AB14 - C 25 AE25

- C - - GND - C 241 W19

- C 20 AE15 - C 71 AD24

- C 182 AA15 - D 151 AB22

- C 109 AC15 - D 215 Y20

- C 239 W15 - D 72 AB24

- C - - Vob - D 26 AC25

- C 148 AB16 - D 114 AA23

- C 67 AD16 - D 185 AA21

- C 21 AE17 - D - - GND
- C 110 AC17 - D 152 Y22

- C 213 Y16 - D 27 AA25

- C 68 AD18 - D 73 Y24

- C - - GND - D 186 w21

- C 183 AAL17 - D - - GND
- C 22 AE19 - D 115 W23

- C - - Vob - D 216 V20

- C 111 AC19 - D 28 W25

- C 149 AB18 - D 153 V22

- C 214 Y18 - D - - Voo
- C 69 AD20 - D 187 u21

- C - - GND - D 263 V18

- C 184 AA19 - D - - GND
- C 240 w17 - D 74 V24

- C 23 AE21 - D 242 u19
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-12. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (5/5)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- D - - Vop - D 120 J23
- D 116 u23 - D 246 J19
- D 29 u25 - D - - GND
- D 75 T24 - D 79 H24
- D 154 T22 - D 191 J21
- D 217 T20 - D - - Vop
- D 117 R23 - D 34 G25
- D - - GND - D 268 H18
- D 188 R21 - D 158 H22
- D 243 R19 - D 121 G23
- D 30 R25 - D - - GND
- D 155 P22 - D 80 F24
- D - - Vop - D 221 H20
- D 218 P20 - D 192 G21
- D 76 P24 - D 159 F22
- D 31 N25 - D - - Vop
- D 244 N19 - D 122 E23
- D 189 N21 - D 35 E25
- D 118 N23 - D 193 E21
- D 77 M24 - D 81 D24
- D 219 M20 - D - - GND
- D 156 M22 - D 123 C23
- D - - GND - D 36 C25
- D 32 L25 - D 222 F20
- D 245 L19
- D 190 L21
- D 119 L23
- D - - Vob
- D 220 K20
- D 157 K22
- D 78 K24
- D 33 J25
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-13. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (1/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A - - Voo - A 127 C15
- A 82 B24 - A 196 E15
- A 37 A25 - A 42 A15
- A 160 D22 - A 164 D14
- A 247 G19 - A 225 F14
- A - - GND - A 87 B14
- A 38 A23 - A - - Voo
- A 83 B22 - A 43 A13
- A 161 D20 - A 250 G13
- A 124 c21 - A - - GND
- A 194 E19 - A 197 E13
- A 39 A21 - A 128 C13
- A - - GND - A 88 B12
- A 84 B20 - A - - Vop
- A 248 G17 - A 226 F12
- A - - Vob - A 165 D12
- A 125 C19 - A 44 All
- A 223 F18 - A 198 E11
- A - - GND - A - - GND
- A 162 D18 - A 129 Ci11
- A 40 A19 - A 251 Gl1
- A 85 B18 - A 166 D10
- A 195 E17 - A 89 B10
- A - - Vob - A - - GND
- A 224 F16 - A 45 A9
- A 126 C17 - A 130 Cc9
- A - - GND - A 227 F10
- A 41 A17 - A 90 B8
- A 86 B16 - A - - Voo
- A 163 D16 - A 46 A7
- A 249 G15 - A 199 E9
- A - - GND - A 167 D8
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-13. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (2/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A 131 c7 - B 202 H6
- A - - GND - B - - Vop
- A 228 F8 - B 4 Gl
- A 91 B6 - B 135 H4
- A 252 G9 - B - - GND
- A 200 E7 - B 253 H8
- A - - Vop - B 171 J5
- A 132 C5 - B 230 J7
- A 47 A5 - B 52 H2
- A 168 D6 - B - - Vop
- A 92 B4 - B 96 J3
- A - - GND - B 5 J1
- A 48 A3 - B - - GND
- A 93 C3 - B 53 K2
- A - - GND - B 136 K4
- A 1 Al - B 203 K6
- A 229 G7 - B 97 L3
- A 49 B2 - B - - GND
- B - - Vop - B 172 L5
- B 133 D4 - B 231 L7
- B 201 F6 - B 6 L1
- B 50 D2 - B 137 M4
- B 2 C1 - B 204 M6
- B - - GND - B 54 M2
- B 169 E5 - B - - Vop
- B 94 E3 - B 7 N1
- B 3 El - B 232 N7
- B 134 F4 - B - - GND
- B 51 F2 - B 173 N5
- B 170 G5 - B 98 N3
- B - - GND - B 55 P2
- B 95 G3 - B - - Vop
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-13. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (3/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- B 205 P6 - B - - GND
- B 138 P4 - B 142 AB4

- B 8 R1 - B 12 AC1

- B 233 R7 - B 208 Y6

- B - - GND - C - - Voo
- B 174 R5 - C 60 AD2

- B 99 R3 - C 13 AE1l

- B 206 T6 - C 103 AC3

- B 139 T4 - C 235 W7

- B - - GND - C - - GND
- B 56 T2 - C 14 AE3

- B 9 U1l - C 61 AD4

- B 100 u3 - C 143 AB6

- B 234 u7 - C 104 AC5

- B - - Voo - C 178 AA7

- B 175 us - C 15 AE5

- B 57 V2 - C - - GND
- B 258 V8 - C 62 AD6

- B 10 w1 - C 236 W9

- B - - GND - C - - Vop
- B 140 V4 - C 105 AC7

- B 101 W3 - C 209 Y8

- B 207 V6 - C - - GND
- B 58 Y2 - C 144 AB8

- B - - Voo - C 16 AE7

- B 141 Y4 - C 63 AD8

- B 176 W5 - C 179 AA9

- B 11 AAl - C - - Vob
- B 102 AA3 - C 210 Y10

- B - - GND - C 106 AC9

- B 177 AA5 - C - - GND
- B 59 AB2 - C 17 AE9Q
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-13. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (4/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 64 AD10 - C - - Vop
- C 145 AB10 - C 22 AE19
- C 237 w11 - C 183 AAL17
- C - - GND - C 149 AB18
- C 107 AC11 - C 111 AC19
- C 180 AAll - C - - GND
- C 18 AE11 - C 214 Y18
- C 146 AB12 - C 69 AD20
- C 211 Y12 - C 240 w17
- C 65 AD12 - C 184 AA19
- C - - Vop - C - - Vop
- C 19 AE13 - C 112 AC21
- C 238 w13 - C 23 AE21
- C - - GND - C 150 AB20
- C 181 AA13 - C 70 AD22
- C 108 AC13 - C - - GND
- C 66 AD14 - C 24 AE23
- C - - Vop - C 113 AC23
- C 212 Y14 - C - - GND
- C 147 AB14 - C 25 AE25
- C 20 AE15 - C 241 W19
- C 182 AA15 - C 71 AD24
- C - - GND - D - - Vop
- C 109 AC15 - D 151 AB22
- C 239 W15 - D 215 Y20
- C 148 AB16 - D 72 AB24
- C 67 AD16 - D 26 AC25
- C - - GND - D - - GND
- C 21 AE17 - D 185 AA21
- C 110 AC17 - D 114 AA23
- C 213 Y16 - D 27 AA25
- C 68 AD18 - D 152 Y22
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-13. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (5/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- D 73 Y24 - D 189 N21

- D 186 w21 - D 118 N23

- D - - GND - D 77 M24

- D 115 W23 - D - - Vob
- D 216 V20 - D 219 M20

- D - - Vop - D 156 M22

- D 28 W25 - D 32 L25

- D 153 V22 - D 245 L19

- D - - GND - D - - GND
- D 263 V18 - D 190 L21

- D 187 u21 - D 119 L23

- D 242 u19 - D 220 K20

- D 74 V24 - D 157 K22

- D - - Vob - D - - GND
- D 116 u23 - D 78 K24

- D 29 u25 - D 33 J25

- D - - GND - D 120 J23

- D 75 T24 - D 246 J19

- D 154 T22 - D - - Voo
- D 217 T20 - D 191 J21

- D 117 R23 - D 79 H24

- D - - GND - D 268 H18

- D 188 R21 - D 34 G25

- D 243 R19 - D - - GND
- D 30 R25 - D 158 H22

- D 155 P22 - D 121 G23

- D 218 P20 - D 221 H20

- D 76 P24 - D 80 F24

- D - - Voo - D - - Voo
- D 31 N25 - D 159 F22

- D 244 N19 - D 192 G21

- D - - GND - D 35 E25
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-13. Correspondence Between Internal Chip Sides and Ball Numbers (313-pin PBGA) (6/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates
- D 122 E23
- D - - GND
- D 193 E21
- D 81 D24
- D - - GND
- D 123 c23
- D 36 C25
- D 222 F20
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

48,5 352-pin PBGA

50 (AF25), 51 (AF26), 75 (B26),
76 (A26), 100 (A2), 101 (B2),

124 (AE2), 147 (AE25),

170 (B25), 193 (C3), 214 (AD3),
235 (AD24), 256 (C24),

277 (D4), 281 (H4), 286 (N4),

291 (V4), 296 (AC4), 300 (ACS),
305 (AC13), 310 (AC18),

315 (AC23), 319 (W23),

324 (P23), 329 (J23), 334 (D23),
338 (D19), 343 (D14), 348 (D9)

(AA4), 298 (ACH),

303 (AC11), 308 (AC16),

313 (AC21), 317 (AA23),

322 (T23), 327 (L23), 332 (F23),
336 (D21), 341 (D16),

346 (D11), 351 (D6)

on the assignment of
dedicated scan path pins.

Pin No.51 (Bottom view) Pin No.76
XOOOOOOOOOOOOOOOOOOOOOOOA‘26
AAOCOOOOOOOOOOOOOOOOOOOOOAO |28
OOAOOOOOOOOOOOOOOOOOOOOAOO |24
OO0OACGOAOOGOAOOGOAOOGOAOOO |23
0000 OO0O0 |22
elele] | QOO0 |21
0000 OO0OO |20
0100 AOOO |19
OO0 A OO0O0 |18
0000 0000 |17
000 QOO |16
0000 OO0O |15
0100 AOOO |14
OO0 A O0O0O0 |13
0000 OO00 |12
elele] | QOO0 |11
0000 OO0OO [1w0
0100 AOOO |9
OO0 A OO0O0 (8
0000 0000 |7
elele] | Q@O0 |6
0100 OO00O |5
OQOOACGOOAOGOOAVGOOACGOADOOO |4
OOAOOOOOOOOOOOOOOOOOOOOAOO|S
OAOOOOOOOOOOOOOOOOOOOOOOAA|2
’AOOOOOOOOOOOOOOOOOOOOOOOQ1

AE AC AAYWVUTRPNMLKIHGFEDT CUBA
Pin No.26 AP AD  AB Pin No.1
Remark A :GND (32 pins)
® : Voo (16 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*"®
SMC SIN SOUT
1 (Al), 25 (AE1), 26 (AF1), 279 (F4), 284 (L4), 289 (T4), 294 | None There are no restrictions 304

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-14. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (1/6)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates
- A - - Vop - A 86 A16

- A - - Vop - A 180 B15

- A 171 B24 - A 87 A15

- A 77 A25 - A 342 D15

- A 172 B23 - A 264 C16

- A 78 A24 - A 181 B14

- A 79 A23 - A 88 Al4

- A 257 Cc23 - A 265 C15

- A 258 Cc22 - A 182 B13

- A 173 B22 - A 344 D13

- A 335 D22 - A - - Vop
- A 174 B21 - A 89 A13

- A 80 A22 - A 266 Ci4

- A 337 D20 - A 183 B12

- A 259 c21 - A 267 C13

- A 81 A21 - A 345 D12

- A 82 A20 - A 90 Al12

- A 175 B20 - A 184 B11

- A - - GND - A 268 Ci12

- A 260 C20 - A 91 All

- A 176 B19 - A 347 D10

- A 83 A19 - A 185 B10

- A 261 C19 - A 269 Ci11

- A 177 B18 - A 349 D8

- A 84 A18 - A 92 A10

- A 178 B17 - A 186 B9

- A 262 C18 - A 270 C10

- A 85 A17 - A 93 A9

- A 339 D18 - A 187 B8

- A 179 B16 - A 94 A8

- A 263 C17 - A 271 Cc9

- A 340 D17 - A 188 B7
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-14. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (2/6)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A 95 A7 - B 280 G4
- A - - GND - B 196 F3
- A 189 B6 - B 6 F1
- A 272 Cc8 - B 7 G1
- A 96 A6 - B 106 G2
- A 273 c7 - B - - GND
- A 350 D7 - B 197 G3
- A 97 A5 - B 107 H2
- A 190 B5 - B 8 H1
- A 352 D5 - B 198 H3
- A 191 B4 - B 108 J2
- A 274 C6 - B 9 Ji
- A 275 C5 - B 109 K2
- A 98 Ad - B 199 J3
- A 276 c4 - B 10 K1
- A 192 B3 - B 282 Ja
- A 99 A3 - B 110 L2
- A - - Vob - B 200 K3
- A - - Voo - B 283 K4
- B - - GND - B 11 L1
- B - - GND - B 111 M2
- B 102 Cc2 - B 12 M1
- B 2 B1 - B 285 M4
- B 103 D2 - B 201 L3
- B 3 C1 - B 112 N2
- B 4 D1 - B 13 N1
- B 194 D3 - B 202 M3
- B 195 E3 - B 113 P2
- B 104 E2 - B 287 P4
- B 278 E4 - B - - Vop
- B 105 F2 - B 14 P1
- B 5 El - B 203 N3
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-14. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (3/6)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- B 114 R2 - B 23 AC1
- B 204 P3 - B 213 AC3
- B 288 R4 - B 123 AD2
- B 15 R1 - B 24 AD1
- B 115 T2 - B - - GND
- B 205 R3 - B - - GND
- B 16 T1 - C - - Vop
- B 290 u4 - C - - Vop
- B 116 u2 - C 125 AE3
- B 206 T3 - C 27 AF2
- B 292 w4 - C 126 AE4
- B 17 U1l - C 28 AF3
- B 117 V2 - C 29 AF4
- B 207 U3 - C 215 AD4
- B 18 V1 - C 216 AD5
- B 118 w2 - C 127 AE5
- B 19 w1 - C 297 AC5
- B 208 V3 - C 128 AE6
- B 119 Y2 - C 30 AF5
- B 20 Y1 - C 299 AC7
- B - - GND - C 217 AD6
- B 120 AA2 - C 31 AF6
- B 209 W3 - C 32 AF7
- B 21 AAl - C 129 AE7
- B 210 Y3 - C - - GND
- B 293 Y4 - C 218 AD7
- B 22 AB1 - C 130 AES8
- B 121 AB2 - C 33 AF8
- B 295 AB4 - C 219 AD8
- B 122 AC2 - C 131 AE9
- B 211 AA3 - C 34 AF9
- B 212 AB3 - C 132 AE10
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-14. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (4/6)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 220 AD9 - C 228 AD17
- C 35 AF10 - C 43 AF18
- C 301 AC9 - C 141 AE19
- C 133 AE11 - C 44 AF19
- C 221 AD10 - C 229 AD18
- C 302 AC10 - C 142 AE20
- C 36 AF11 - C 45 AF20
- C 134 AE12 - C - - GND
- C 37 AF12 - C 143 AE21
- C 304 AC12 - C 230 AD19
- C 222 AD11 - C 46 AF21
- C 135 AE13 - C 231 AD20
- C 38 AF13 - C 312 AC20
- C 223 AD12 - C a7 AF22
- C 136 AE14 - C 144 AE22
- C 306 AC14 - C 314 AC22
- C - - Voo - C 145 AE23
- C 39 AF14 - C 232 AD21
- C 224 AD13 - C 233 AD22
- C 137 AE15 - C 48 AF23
- C 225 AD14 - C 234 AD23
- C 307 AC15 - C 146 AE24
- C 40 AF15 - C 49 AF24
- C 138 AE16 - C - - Vob
- C 226 AD15 - C - - Voo
- C 41 AF16 - D - - GND
- C 309 AC17 - D - - GND
- C 139 AE17 - D 148 AD25
- C 227 AD16 - D 52 AE26
- C 311 AC19 - D 149 AC25
- C 42 AF17 - D 53 AD26
- C 140 AE18 - D 54 AC26
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-14. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (5/6)

(CMOS-9HD Series: y PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- D 236 AC24 - D 244 R24
- D 237 AB24 - D 159 N25
- D 150 AB25 - D 325 N23
- D 316 AB23 - D - - Vop
- D 151 AA25 - D 64 N26
- D 55 AB26 - D 245 P24
- D 318 Y23 - D 160 M25
- D 238 AA24 - D 246 N24
- D 56 AA26 - D 326 M23
- D 57 Y26 - D 65 M26
- D 152 Y25 - D 161 L25
- D - - GND - D 247 M24
- D 239 Y24 - D 66 L26
- D 153 w25 - D 328 K23
- D 58 W26 - D 162 K25
- D 240 w24 - D 248 L24
- D 154 V25 - D 330 H23
- D 59 V26 - D 67 K26
- D 155 u25 - D 163 J25
- D 241 V24 - D 249 K24
- D 60 u26 - D 68 J26
- D 320 V23 - D 164 H25
- D 156 T25 - D 69 H26
- D 242 u24 - D 250 J24
- D 321 u23 - D 165 G25
- D 61 T26 - D 70 G26
- D 157 R25 - D - - GND
- D 62 R26 - D 166 F25
- D 323 R23 - D 251 H24
- D 243 T24 - D 71 F26
- D 158 P25 - D 252 G24
- D 63 P26 - D 331 G23
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-14. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (6/6)

(CMOS-9HD Series: ¢ PD65949, EA-9HD Series: y PD65449)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates
- D 72 E26
- D 167 E25
- D 333 E23
- D 168 D25
- D 253 F24
- D 254 E24
- D 73 D26
- D 255 D24
- D 169 C25
- D 74 C26
- D - - GND
- D - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-15. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (1/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates
- A - - Vop - A 340 D17

- A - - Vop - A 85 A17

- A 171 B24 - A 179 B16

- A 77 A25 - A 263 C17

- A - - Vop - A 342 D15

- A 78 A24 - A 86 Al6

- A 172 B23 - A 180 B15

- A - - GND - A 87 A15

- A 257 Cc23 - A 264 C16

- A 79 A23 - A 181 B14

- A 173 B22 - A 88 Al4

- A 335 D22 - A - - GND
- A 80 A22 - A 265 C15

- A 258 C22 - A 182 B13

- A 339 D18 - A 344 D13

- A 174 B21 - A 89 A13

- A 337 D20 - A 266 Ci4

- A 81 A21 - A 183 B12

- A 259 c21 - A 267 C13

- A - - Vop - A 90 Al12

- A 175 B20 - A 184 B11

- A 82 A20 - A 268 C12

- A 260 C20 - A 345 D12

- A 176 B19 - A 91 All

- A - - GND - A 185 B10

- A 83 A19 - A 269 C11

- A 261 C19 - A 92 A10

- A 177 B18 - A 347 D10

- A 84 A18 - A 186 B9

- A 178 B17 - A 270 C10

- A - - Vop - A 93 A9

- A 262 C18 - A 187 B8
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-15. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (2/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A - - Voo - B - - GND
- A 94 A8 - B 194 D3
- A 271 Cc9 - B 4 D1
- A 188 B7 - B 104 E2
- A 95 A7 - B 278 E4
- A 272 Cc8 - B 5 El
- A 189 B6 - B 195 E3
- A - - Vob - B 282 Ja
- A - - GND - B 105 F2
- A 96 A6 - B 280 G4
- A 350 D7 - B 6 F1
- A 273 c7 - B 196 F3
- A 349 D8 - B - - Voo
- A 190 B5 - B 106 G2
- A 97 A5 - B 7 Gl
- A 274 C6 - B 197 G3
- A 352 D5 - B 107 H2
- A 191 B4 - B - - GND
- A 275 C5 - B 8 H1
- A 98 Ad - B 198 H3
- A 276 Cc4 - B 108 J2
- A 192 B3 - B 9 Ji
- A 99 A3 - B 109 K2
- A - - Voo - B - - Voo
- A - - Voo - B 199 J3
- B - - GND - B 283 K4
- B - - GND - B 10 K1
- B 102 Cc2 - B 110 L2
- B 2 B1 - B 200 K3
- B - - Vob - B 285 M4
- B 3 C1 - B 11 L1
- B 103 D2 - B 111 M2
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-15. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (3/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates

- B 12 M1 - B - - Vop
- B 201 L3 - B - - GND
- B 112 N2 - B 21 AAl

- B 13 N1 - B 293 Y4

- B - - GND - B 210 Y3

- B 202 M3 - B 292 w4

- B 113 P2 - B 121 AB2

- B 287 P4 - B 22 AB1

- B 14 P1 - B 211 AA3

- B 203 N3 - B 295 AB4

- B 114 R2 - B 122 AC2

- B 204 P3 - B 212 AB3

- B 15 R1 - B 23 AC1

- B 115 T2 - B 213 AC3

- B 205 R3 - B 123 AD2

- B 288 R4 - B 24 AD1

- B 16 T1 - B - - GND
- B 116 u2 - B - - GND
- B 206 T3 - C - - Vop
- B 17 U1l - C - - Vop
- B 290 u4 - C 125 AE3

- B 117 V2 - C 27 AF2

- B 207 U3 - C - - Vop
- B 18 Vi - C 28 AF3

- B 118 w2 - C 126 AE4

- B - - Vop - C - - GND
- B 19 w1 - C 215 AD4

- B 208 V3 - C 29 AF4

- B 119 Y2 - C 127 AE5

- B 20 Y1 - C 297 AC5

- B 209 W3 - C 30 AF5

- B 120 AA2 - C 216 AD5
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-15. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (4/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- C 301 AC9 - C 306 AC14

- C 128 AE6 - C 39 AF14

- C 299 AC7 - C 224 AD13

- C 31 AF6 - C 137 AE15

- C 217 AD6 - C 225 AD14

- C - - Vop - C 40 AF15

- C 129 AE7 - C 138 AE16

- C 32 AF7 - C 226 AD15

- C 218 AD7 - C 307 AC15

- C 130 AES8 - C 41 AF16

- C - - GND - C 139 AE17

- C 33 AF8 - C 227 AD16

- C 219 AD8 - C 42 AF17

- C 131 AE9Q - C 309 AC17

- C 34 AF9 - C 140 AE18

- C 132 AE10 - C 228 AD17

- C - - Voo - C 43 AF18

- C 220 AD9 - C 141 AE19

- C 302 AC10 - C - - Voo
- C 35 AF10 - C 44 AF19

- C 133 AE11 - C 229 AD18

- C 221 AD10 - C 142 AE20

- C 304 AC12 - C 45 AF20

- C 36 AF11 - C 230 AD19

- C 134 AE12 - C 143 AE21

- C 37 AF12 - C - - Vob
- C 222 AD11 - C - - GND
- C 135 AE13 - C 46 AF21

- C 38 AF13 - C 312 AC20

- C - - GND - C 231 AD20

- C 223 AD12 - C 311 AC19

- C 136 AE14 - C 144 AE22
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-15. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (5/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- C 47 AF22 - D 57 Y26

- C 232 AD21 - D 239 Y24

- C 314 AC22 - D 153 W25

- C 145 AE23 - D - - GND
- C 233 AD22 - D 58 W26

- C 48 AF23 - D 240 w24

- C 234 AD23 - D 154 V25

- C 146 AE24 - D 59 V26

- C 49 AF24 - D 155 u25

- C - - Vob - D - - Vob
- C - - Vop - D 241 V24

- D - - GND - D 321 u23

- D - - GND - D 60 u26

- D 148 AD25 - D 156 T25

- D 52 AE26 - D 242 u24

- D - - Vop - D 323 R23

- D 53 AD26 - D 61 T26

- D 149 AC25 - D 157 R25

- D - - GND - D 62 R26

- D 236 AC24 - D 243 T24

- D 54 AC26 - D 158 P25

- D 150 AB25 - D 63 P26

- D 316 AB23 - D - - GND
- D 55 AB26 - D 244 R24

- D 237 AB24 - D 159 N25

- D 320 V23 - D 325 N23

- D 151 AA25 - D 64 N26

- D 318 Y23 - D 245 P24

- D 56 AA26 - D 160 M25

- D 238 AA24 - D 246 N24

- D - - Vop - D 65 M26

- D 152 Y25 - D 161 L25
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-15. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (6/6)

(CMOS-9HD Series: ¢ PD65951, EA-9HD Series: y PD65451)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates
- D 247 M24 - D 169 C25

- D 326 M23 - D 74 C26

- D 66 L26 - D - - GND
- D 162 K25 - D - - GND
- D 248 L24

- D 67 K26

- D 328 K23

- D 163 J25

- D 249 K24

- D 68 J26

- D 164 H25

- D - - Voo

- D 69 H26

- D 250 J24

- D 165 G25

- D 70 G26

- D 251 H24

- D 166 F25

- D - - Voo

- D - - GND

- D 71 F26

- D 331 G23

- D 252 G24

- D 330 H23

- D 167 E25

- D 72 E26

- D 253 F24

- D 333 E23

- D 168 D25

- D 254 E24

- D 73 D26

- D 255 D24
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-16. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (1/8)

(CMOS-9HD Series: ¢ PD65958, EA-9HD Series: y PD65458)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A - - Vop - A - - GND
- A - - Vop - A 84 A18
- A 77 A25 - A 178 B17
- A - - GND - A - - Vop
- A 171 B24 - A 262 C18
- A 78 A24 - A - - GND
- A - - Vop - A 85 A17
- A 172 B23 - A 340 D17
- A 257 Cc23 - A - - Vop
- A - - GND - A 179 B16
- A 79 A23 - A 263 C17
- A 173 B22 - A - - GND
- A 335 D22 - A 86 Al6
- A - - Vob - A - - Vob
- A 258 Cc22 - A 180 B15
- A 80 A22 - A 87 A15
- A 174 B21 - A - - GND
- A - - GND - A 264 C16
- A 337 D20 - A 181 B14
- A 259 c21 - A - - Vop
- A 81 A21 - A 342 D15
- A - - Vop - A - - GND
- A 175 B20 - A 88 Al4
- A 82 A20 - A 265 C15
- A 260 C20 - A - - Vop
- A - - GND - A 182 B13
- A 176 B19 - A 344 D13
- A 339 D18 - A - - GND
- A 83 A19 - A 89 A13
- A - - Vop - A 266 Ci4
- A 261 C19 - A - - Vop
- A 177 B18 - A 183 B12
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-16. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (2/8)

(CMOS-9HD Series: ¢ PD65958, EA-9HD Series: y PD65458)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A - - GND - A - - Voo
- A 267 C13 - A 350 D7

- A 90 Al12 - A 96 A6

- A - - Vob - A - - GND
- A 184 B11 - A 273 C7

- A 268 C12 - A 190 B5

- A - - GND - A - - Voo
- A 91 All - A 97 A5

- A - - Voo - A 274 C6

- A 345 D12 - A 191 B4

- A 185 B10 - A - - GND
- A - - GND - A 352 D5

- A 269 Ci11 - A 98 A4

- A 92 A10 - A 275 C5

- A - - Voo - A - - Voo
- A 347 D10 - A 192 B3

- A - - GND - A 276 C4

- A 186 B9 - A - - GND
- A 270 C10 - A 99 A3

- A - - Voo - A - - Voo
- A 93 A9 - B - - GND
- A 187 B8 - B - - GND
- A - - GND - B - - Voo
- A 94 A8 - B 2 B1

- A 271 Cc9 - B - - GND
- A - - Vob - B 102 c2

- A 188 B7 - B 3 C1

- A 349 D8 - B - - Vop
- A - - GND - B 103 D2

- A 95 A7 - B 194 D3

- A 272 Cc8 - B 4 D1

- A 189 B6 - B - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-16. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (3/8)

(CMOS-9HD Series: ¢ PD65958, EA-9HD Series: y PD65458)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- B 104 E2 - B - - GND
- B 278 E4 - B 11 L1
- B - - Vop - B 111 M2
- B 195 E3 - B - - Vop
- B 5 El - B 12 M1
- B 105 F2 - B 201 L3
- B - - GND - B - - GND
- B 280 G4 - B 112 N2
- B 196 F3 - B 285 M4
- B 6 F1 - B - - Vop
- B - - Vop - B 13 N1
- B 106 G2 - B 202 M3
- B 7 Gl - B - - GND
- B 197 G3 - B 113 P2
- B - - GND - B 287 P4
- B 107 H2 - B - - Vop
- B 282 Ja - B 14 P1
- B - - Vop - B 203 N3
- B 8 H1 - B - - GND
- B 198 H3 - B 114 R2
- B - - GND - B 204 P3
- B 108 J2 - B - - Vop
- B 9 J1 - B 15 R1
- B - - Vop - B 115 T2
- B 109 K2 - B - - GND
- B 199 J3 - B 205 R3
- B - - GND - B 16 T1
- B 10 K1 - B - - Vop
- B 283 K4 - B 288 R4
- B - - Vop - B 116 u2
- B 110 L2 - B - - GND
- B 200 K3 - B 206 T3
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-16. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (4/8)

(CMOS-9HD Series: ¢ PD65958, EA-9HD Series: y PD65458)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- B 17 U1l - B - - GND
- B - - Vob - B 123 AD2
- B 290 u4 - B 213 AC3
- B 117 V2 - B - - Vop
- B - - GND - B 24 AD1
- B 207 u3 - B - - GND
- B 18 V1 - B - - GND
- B - - Voo - C - - Voo
- B 118 W2 - C - - Voo
- B 19 w1l - C 27 AF2
- B - - GND - C - - GND
- B 208 V3 - C 125 AE3
- B 119 Y2 - C 28 AF3
- B - - Vob - C 126 AE4
- B 292 w4 - C 215 AD4
- B 20 Y1 - C - - GND
- B 209 W3 - C 29 AF4
- B - - GND - C 127 AE5
- B 120 AA2 - C 297 AC5
- B 293 Y4 - C - - Vop
- B - - Voo - C 216 AD5
- B 21 AAl - C 30 AF5
- B 210 Y3 - C 128 AE6
- B 121 AB2 - C - - GND
- B - - GND - C 299 AC7
- B 22 AB1 - C 217 AD6
- B 211 AA3 - C 31 AF6
- B 122 AC2 - C - - Vob
- B - - Voo - C 129 AE7
- B 295 AB4 - C 32 AF7
- B 23 AC1 - C 218 AD7
- B 212 AB3 - C - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-16. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (5/8)

(CMOS-9HD Series: ¢ PD65958, EA-9HD Series: y PD65458)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 130 AE8 - C 306 AC14
- C 301 AC9 - C - - GND
- C 33 AF8 - C 39 AF14
- C - - Vop - C 224 AD13
- C 219 AD8 - C - - Vop
- C 131 AE9 - C 137 AE15
- C - - GND - C - - GND
- C 34 AF9 - C 225 AD14
- C 132 AE10 - C 40 AF15
- C - - Vob - C - - Vob
- C 220 AD9 - C 138 AE16
- C - - GND - C 226 AD15
- C 35 AF10 - C - - GND
- C 302 AC10 - C 41 AF16
- C - - Vop - C - - Vop
- C 133 AE11 - C 307 AC15
- C 221 AD10 - C 139 AE17
- C - - GND - C - - GND
- C 36 AF11 - C 227 AD16
- C - - Vop - C 42 AF17
- C 134 AE12 - C - - Vop
- C 37 AF12 - C 309 AC17
- C - - GND - C - - GND
- C 222 AD11 - C 140 AE18
- C 135 AE13 - C 228 AD17
- C - - Vob - C - - Vob
- C 304 AC12 - C 43 AF18
- C - - GND - C 141 AE19
- C 38 AF13 - C - - GND
- C 223 AD12 - C 44 AF19
- C - - Vop - C 229 AD18
- C 136 AE14 - C - - Vop
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-16. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (6/8)

(CMOS-9HD Series: ¢ PD65958, EA-9HD Series: y PD65458)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 142 AE20 - D 53 AD26
- C 311 AC19 - D - - Vop
- C - - GND - D 149 AC25
- C 45 AF20 - D 236 AC24
- C 230 AD19 - D 54 AC26
- C 143 AE21 - D - - GND
- C - - Voo - D 150 AB25
- C 312 AC20 - D 316 AB23
- C 46 AF21 - D - - Voo
- C - - GND - D 237 AB24
- C 231 AD20 - D 55 AB26
- C 144 AE22 - D 151 AA25
- C - - Voo - D - - GND
- C a7 AF22 - D 318 Y23
- C 232 AD21 - D 238 AA24
- C 145 AE23 - D 56 AA26
- C - - GND - D - - Voo
- C 314 AC22 - D 152 Y25
- C 48 AF23 - D 57 Y26
- C 233 AD22 - D 239 Y24
- C - - Voo - D - - GND
- C 146 AE24 - D 153 W25
- C 234 AD23 - D 320 V23
- C - - GND - D - - Vob
- C 49 AF24 - D 58 W26
- C - - Vop - D 240 w24
- D - - GND - D - - GND
- D - - GND - D 154 V25
- D - - Voo - D 59 V26
- D 52 AE26 - D - - Vop
- D - - GND - D 155 u25
- D 148 AD25 - D 241 V24
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-16. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (7/8)

(CMOS-9HD Series: ¢ PD65958, EA-9HD Series: y PD65458)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- D - - GND - D 66 L26
- D 60 u26 - D - - Vop
- D 321 u23 - D 326 M23
- D - - Vop - D 162 K25
- D 156 T25 - D - - GND
- D 242 u24 - D 248 L24
- D - - GND - D 67 K26
- D 61 T26 - D - - Vop
- D 157 R25 - D 328 K23
- D - - Vop - D 163 J25
- D 62 R26 - D - - GND
- D 243 T24 - D 249 K24
- D - - GND - D 68 J26
- D 158 P25 - D - - Vop
- D 323 R23 - D 164 H25
- D - - Vop - D 69 H26
- D 63 P26 - D - - GND
- D 244 R24 - D 250 J24
- D - - GND - D 165 G25
- D 159 N25 - D - - Vop
- D 325 N23 - D 330 H23
- D - - Vop - D 70 G26
- D 64 N26 - D 251 H24
- D 245 P24 - D - - GND
- D - - GND - D 166 F25
- D 160 M25 - D 331 G23
- D 246 N24 - D - - Vop
- D - - Vop - D 71 F26
- D 65 M26 - D 252 G24
- D 161 L25 - D 167 E25
- D - - GND - D - - GND
- D 247 M24 - D 72 E26
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-16. Correspondence Between Internal Chip Sides and Ball Numbers (352-pin PBGA) (8/8)

(CMOS-9HD Series: ¢ PD65958, EA-9HD Series: y PD65458)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates

- D 253 F24

- D 168 D25

- D - - Voo
- D 333 E23

- D 73 D26

- D 254 E24

- D - - GND
- D 169 C25

- D 255 D24

- D - - Vop
- D 74 C26

- D - - GND
- D - - GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.9 FPBGA

Caution This number in the inside chip differs from this number that Voo, GND of FPBGA are out to the ball

constructionally.

* 4.9.1 80-pin FPBGA

(Bottom view)

Pin No.17 Pin No.25
4 g g I
O O O O O O O

O O O O O O O O O
O O O O O O O O O
O OO @ A @ O O O
O O O A A O O O
O OO @ A @ O OO
O O O O O O O O O
O O O O O O O O O

;D O O O O O O O (i

\§ J
Pin No.9 J H G F E b ¢ B A Pin No.1
Remark A :GND (4 pins)
@ : Voo (4 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"*"®
SMC SIN SOUT
74 (E4), 76 (F5), 78 (E6), 73 (D4), 75 (F4), 77 (F6), None 58 59 60 72
80 (D5) 79 (D6)
Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-17. Correspondence Between Internal Chip Sides and Ball Numbers (80-pin FPBGA) (1/2)

(CMOS-N5 Series: uPD65882, 65883)

Internal Chip| Chip Side Ball Ball Voo/GND |Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number | Coordinates Pin Number |Coordinates
- A 51 B8 - B 74 E4 GND
- A 26 A8 - B 7 Gl
- A 27 A7 - B 37 F2
- A 52 B7 - B 38 G2
- A 70 C6 - B 8 H1
- A 28 A6 - B J1
- A 79 D6 Vop - B 61 G3
- A 71 C5 - Cc 39 H2
- A 29 A5 - C 10 J2
- A 53 B6 - C 11 J3
- A 54 B5 - C 40 H3
- A 30 A4 - Cc 62 G4
- A 72 C4 - C 12 J4
- A 80 D5 GND - C 75 F4 Vop
- A 31 A3 - C 63 G5
- A 55 B4 - Cc 13 J5
- A 56 B3 - C 41 H4
- A 32 A2 - C 42 H5
- A 1 Al - C 14 J6
- A 57 C3 - Cc 64 G6
- B 33 B2 - C 76 F5 GND
- B Bl - C 15 J7
- B C1l - C 43 H6
- B 34 C2 - C 44 H7
- B 58 D3 - c 16 J8
- B 4 D1 - C 17 J9
- B 73 D4 Vop - C 65 G7
- B 59 E3 - D 45 H8
- B 5 El - D 18 H9
- B 35 D2 - D 19 G9
- B 36 E2 - D 46 G8
- B 6 F1 - D 66 F7
- B 60 F3 - D 20 F9
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-17. Correspondence Between Internal Chip Sides and Ball Numbers (80-pin FPBGA) (2/2)

(CMOS-N5 Series: uPD65882, 65883)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number | Coordinates

- D i F6 Vob
- D 67 E7

- D 21 E9

= D 47 F8

- D 48 E8

- D 22 D9

- D 68 D7

- D 78 E6 GND
- D 23 Cc9

- D 49 D8

- D 50 C8

= D 24 B9

- D 25 A9

- D 69 Cc7
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

4.9.2 108-pin FPBGA

Pin No. 23 (Bottom view) Pin No. 34
4 )
E)OOOOOOOOOO(% 12
ONONONORONONONONONONONORNN
OO0OAOOOO0OO@®AOO |v
ONON O OO |-
O OO O OO |-
O OO OO0 |-
O OO O OO |-
O OO O OO |s
O OO ® OO |-
OO0 A@@OO0OO0OOOAOO |-
OO0O0OO0OO0OO0OO0OO0OOOOO |-
;D ONONONONONONONONONO. L
~ M L K J H G F E D C B A d
Remark A :GND (4 pins)
® : Voo (4 pins)
81 (C3), 88 (K3), 95 (K10), 87 (J3), 94 (K9), 101 (D10), | None 41 107 78 100
102 (C10) 108 (C4)

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-18. Correspondence Between Internal Chip Sides and Ball Numbers (108-pin FPBGA) (1/2)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A 101 D10 Vop - B 4 D1
- A 35 All - B 82 D3
- A 34 Al12 - B 48 E2
- A 36 Al0 - B 5 El
- A 73 B10 - B 83 E3
- A 74 B9 - B 6 F1
- A 37 A9 - B 85 G3
- A 103 c9 - B 49 F2
- A 75 B8 - B 84 F3
- A 38 A8 - B 7 G1
- A 104 c8 - B 50 G2
- A 39 A7 - B 8 H1
- A 106 C6 - B 86 H3
- A 76 B7 - B 51 H2
- A 105 c7 - B 9 J1
- A 40 A6 - B 52 J2
- A 77 B6 - B 53 K2
- A 41 A5 - B 10 K1
- A 107 C5 - B 54 L2
- A 78 B5 - B 11 L1
- A 42 A4 - B 88 K3 GND
- A 79 B4 - C 87 J3 Vob
- A 80 B3 - c 13 M2
- A 43 A3 - C 12 M1
- A 45 B2 - C 14 M3
- A 44 A2 - C 55 L3
- A 108 C4 Vop - C 56 L4
- B 81 C3 GND - C 15 M4
- B 2 Bl - C 89 K4
- B Al - C 57 L5
- B 3 C1 - C 16 M5
- B 46 c2 - C 90 K5
- B 47 D2 - C 17 M6
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-18. Correspondence Between Internal Chip Sides and Ball Numbers (108-pin FPBGA) (2/2)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates

- C 92 K7 - D 100 E10
- C 58 L6 - D 69 El11
- C 91 K6 - D 31 D12
- C 18 M7 - D 70 D11
- C 59 L7 - D 71 Ccl1
- C 19 M8 - D 32 C12
- C 93 K8 - D 72 B11
- C 60 L8 - D 33 B12
- C 20 M9 - D 102 c10 GND
- C 61 L9
- C 62 L10
- C 21 M10
- C 63 L11
- C 22 M11
- C 94 K9 Vob
- D 95 K10 GND
- D 24 L12
- D 23 M12
- D 25 K12
- D 64 K11
- D 65 J11
- D 26 J12
- D 96 Ji0
- D 66 H11
- D 27 H12
- D 97 H10
- D 28 G12
- D 99 F10
- D 67 G11
- D 98 G10
- D 29 F12
- D 68 F11
- D 30 E12
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-19. Correspondence Between Internal Chip Sides and Ball Numbers (108-pin FPBGA) (1/2)

(CMOS-10HD Series: u PD65301, 65501)

Internal Chip Side Ball Ball Voo/GND | Internal Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number Coordinates

- A 101 D10 Vop - B 49 F2

- A 34 Al12 - B 84 F3

- A 35 All - B 7 G1

- A 73 B10 - B 50 G2

- A 36 A10 - B 8 H1

- A 74 B9 - B 86 H3

- A 37 A9 - B 51 H2

- A 103 Cc9 - B 9 J1

- A 75 B8 - B 52 J2

- A 38 A8 - B 10 K1

- A 104 Cc8 - B 53 K2

- A 39 A7 - B 11 L1

- A 106 Cc6 - B 54 L2

- A 76 B7 - B 88 K3 GND
- A 105 c7 - C 87 J3 Vop
- A 40 A6 - C 12 M1

- A 77 B6 - C 13 M2

- A 41 A5 - C 55 L3

- A 107 C5 - C 14 M3

- A 78 B5 - Cc 56 L4

- A 42 A4 - C 15 M4

- A 79 B4 - C 89 K4

- A 43 A3 - C 57 L5

- A 80 B3 - Cc 16 M5

- A 44 A2 - C 90 K5

- A 45 B2 - C 17 M6

- A 108 C4 Vop - C 92 K7

- B 81 C3 GND - Cc 58 L6

- B Al - C 91 K6

- B Bl - C 18 M7

- B 46 Cc2 - C 59 L7

- B 3 C1 - Cc 19 M8

- B 47 D2 - C 93 K8

- B 4 D1 - C 60 L8

- B 82 D3 - C 20 M9

- B 48 E2 - C 61 L9

- B 5 El - C 21 M10

- B 83 E3 - C 62 L10

- B 6 F1 - C 22 M11

- B 85 G3 - Cc 63 L11
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-19. Correspondence Between Internal Chip Sides and Ball Numbers (108-pin FPBGA) (2/2)

(CMOS-10HD Series: 4 PD65301, 65501)

Internal Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates
- C 94 K9 Vob
- D 95 K10 GND
- D 23 M12
- D 24 L12
- D 64 K11
- D 25 K12
- D 65 J11
- D 26 J12
- D 96 J10
- D 66 H11
- D 27 H12
- D 97 H10
- D 28 G12
- D 99 F10
- D 67 G11
- D 98 G10
- D 29 F12
- D 68 F11
- D 30 E12
- D 100 E10
- D 69 E1l
- D 31 D12
- D 70 D11
- D 32 C12
- D 71 C11
- D 33 B12
- D 72 B11
- D 102 C10 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-20. Correspondence Between Internal Chip Sides and Ball Numbers (108-Pin FPBGA) (1/2)

(CMOS-10HD Series: u PD65305, 65505)

Internal Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates

- A 101 D10 Vop - B 49 F2

- A 34 Al2 - B 84 F3

- A 35 All - B 7 Gl

- A 73 B10 - B 50 G2

- A 36 A10 - B 8 H1

- A 74 B9 - B 86 H3

- A 37 A9 - B 51 H2

- A 103 Cc9 - B 9 J1

- A 75 B8 - B 52 J2

- A 38 A8 - B 10 K1

- A 104 C8 - B 53 K2

- A 39 A7 - B 11 L1

- A 106 C6 - B 54 L2

- A 76 B7 - B 88 K3 GND
- A 105 Cc7 - C 87 J3 Vop
- A 40 A6 - C 12 M1

- A 77 B6 - C 13 M2

- A 41 A5 - C 55 L3

- A 107 C5 - C 14 M3

- A 78 B5 - C 56 L4

- A 42 A4 - C 15 M4

- A 79 B4 - C 89 K4

- A 43 A3 - C 57 L5

- A 80 B3 - C 16 M5

- A 44 A2 - C 90 K5

- A 45 B2 - C 17 M6

- A 108 C4 Vop - C 92 K7

- B 81 C3 GND - C 58 L6

- B Al - C 91 K6

- B 2 Bl - C 18 M7

- B 46 Cc2 - C 59 L7

- B 3 C1 - Cc 19 M8

- B 47 D2 - Cc 93 K8

- B 4 D1 - C 60 L8

- B 82 D3 - C 20 M9

- B 48 E2 - C 61 L9

- B 5 El - C 21 M10

- B 83 E3 - C 62 L10

- B 6 F1 - C 22 M11

- B 85 G3 - C 63 L11
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-20. Correspondence Between Internal Chip Sides and Ball Numbers (108-Pin FPBGA) (2/2)

(CMOS-10HD Series: u PD65305, 65505)

Internal Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates

- C 94 K9 Vop
- D 95 K10 GND
- D 23 M12

- D 24 L12

- D 64 K11

- D 25 K12

- D 65 J11

- D 26 J12

- D 96 Ji0

- D 66 H11

- D 27 H12

- D 97 H10

- D 28 G12

- D 99 F10

- D 67 G11

- D 98 G10

- D 29 F12

- D 68 F11

- D 30 E12

- D 100 E10

- D 69 Ell

- D 31 D12

- D 70 D11

- D 32 C12

- D 71 Cl1

- D 33 B12

- D 72 B11

- D 102 C10 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.9.3 144-pin FPBGA

Pin No. 25 (Bottom view)

Pin No. 36

(o
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= N w E )] ()] ~ [oe] ©

P N M L K J H G F E D C B A

Pin No. 12

Remark A : GND (8 pins)
@ : Voo (4 pins)

Pin No. 37

| Pin No. 48

Pin No. 1

GND Pin Voo Pin

NC Pin

SCAN Pins

Signal Pin

SMC

SIN

SOUT

Note

1 (B1), 12 (N1), 25 (N14), 14 (P3), 23 (P12), 38 (A12),
36 (B14), 49 (B2), 60 (N2), 47 (A3)
71 (N13), 82 (B13)

None

118

79

34

132

Note Total number of usable signal pins.

User’'s Manual A16400EJ4VODM

245



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-21. Correspondence Between Internal Chip Sides and Ball Numbers (144-pin FPBGA) (1/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A 38 Al12 Vop - A 48 A2

- A 83 B12 - A 92 B3

- A 37 A13 - A 47 A3 Vop
- A 84 B11 - B 49 B2 GND
- A 120 C12 - B C1

- A 121 Cl1 - B B1 GND
- A 39 All - B 51 D2

- A 40 Al10 - B 50 Cc2

- A 85 B10 - B 94 D3

- A 122 C10 - B D1

- A 86 B9 - B 4 El

- A 41 A9 - B 52 E2

- A 123 Cc9 - B 95 E3

- A 141 D9 - B 53 F2

- A 42 A8 - B 5 F1

- A 87 B8 - B 96 F3

- A 124 cs8 - B 129 F4

- A 142 D8 - B 6 G1

- A 143 D7 - B 54 G2

- A 125 c7 - B 97 G3

- A 88 B7 - B 130 G4

- A 43 A7 - B 131 H4

- A 144 D6 - B 98 H3

- A 126 C6 - B 55 H2

- A 44 A6 - B 7 H1

- A 89 B6 - B 132 J4

- A 127 C5 - B 99 J3

- A 90 B5 - B 8 J1

- A 45 A5 - B 56 J2

- A 46 A4 - B 100 K3

- A 128 C4 - B 57 K2

- A 93 C3 - B 9 K1

- A 91 B4 - B 10 L1
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-21. Correspondence Between Internal Chip Sides and Ball Numbers (144-pin FPBGA) (2/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- B 101 L3 - c 68 N10
- B 59 M2 - C 21 P10
- B 58 L2 - C 22 P11
- B 12 N1 GND - C 110 M11
- B 11 M1 - C 111 M12
- B 60 N2 GND - C 69 N11
- C 14 P3 Vop - C 24 P13
- C 61 N3 - C 70 N12
- c 13 P2 - c 23 P12 Voo
- C 62 N4 - D 71 N13 GND
- c 102 M3 - D 26 M14
- C 103 M4 - D 25 N14 GND
- C 15 P4 - D 73 L13
- C 16 P5 - D 72 M13
- C 63 N5 - D 112 L12
- C 104 M5 - D 27 L14
- C 64 N6 - D 28 K14
- C 17 P6 - D 74 K13
- C 105 M6 - D 113 K12
- C 133 L6 - D 75 J13
- C 18 P7 - D 29 J14
- C 65 N7 - D 114 J12
- C 106 M7 - D 137 J11
- C 134 L7 - D 30 H14
- C 135 L8 - D 76 H13
- C 107 M8 - D 115 H12
- c 66 N8 - D 138 H11
- C 19 P8 - D 139 G11
- c 136 L9 - D 116 G12
- C 108 M9 - D 77 G13
- c 20 P9 - D 31 G14
- C 67 N9 - D 140 F11
- C 109 M10 - D 117 F12
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-21. Correspondence Between Internal Chip Sides and Ball Numbers (144-pin FPBGA) (3/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates
- D 32 F14
- D 78 F13
- D 118 E12
- D 79 E13
- D 33 E14
- D 34 D14
- D 119 D12
- D 81 C13
- D 80 D13
- D 36 B14 GND
- D 35 Cl4
- D 82 B13 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.9.4 160-pin FPBGA

Pin No. 27 (Bottom view) Pin No. 40

\AOOOOOOOOOOOOCg 14
Ol WONORONONONONORONORON W) 13
ONONON NONONOCHONONORON WONO. 12
ONOHONONONONCRONONON NONONO. 1
OO00OO0 OO0O0O0 10
ONONONO. ONONON®. o
OO AO ® OOO 8
ONONON O AQOO 7
OO0O0OO0 OO00OO0 6
OO0OO0O0 OO0O0O0 5
ONONON NONCRONORONONCNONORC 4
OOl WONONCRONORONON NONORC 3
OAO0O0OO0OO0OO0OO0OOOOOAO 2
i)OOOOOOOOOOOOA\ 1

Remark A :GND (10 pins)

@ : Voo (6 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®

1 (A1), 27 (P14), 53 (B2), 98 (D3), 116 (L12), 140 (L4), | None 97 54 3 144

64 (N2), 75 (N13), 86 (B13), 143 (L7), 154 (D11), 157 (D8)

106 (M3), 111 (M8), 124 (C12),

129 (C7)

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-22. Correspondence Between Internal Chip Sides and Ball Numbers (160-pin FPBGA) (1/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A 154 D11 Vop - A 95 B4
- A 41 Al3 - A 133 D4
- A 87 B12 - A 97 C3
- A 42 Al2 - A 96 B3
- A 125 Cl1 - A 51 A3
- A 155 D10 - A 52 A2
- A 43 All - A 98 D3 Vop
- A 88 B11 - B 1 Al GND
- A 126 C10 - B 53 B2 GND
- A 44 Al10 - B 2 B1
- A 89 B10 - B 54 C2
- A 127 c9 - B 134 E4
- A 45 A9 - B 3 C1
- A 156 D9 - B 55 D2
- A 90 B9 - B 99 E3
- A 46 A8 - B 4 D1
- A 91 B8 - B 56 E2
- A 128 Cc8 - B 57 F2
- A 47 A7 - B 5 El
- A 157 D8 Vop - B 135 F4
- A 129 c7 GND - B 100 F3
- A 92 B7 - B 6 F1
- A 158 D7 - B 58 G2
- A 48 A6 - B 101 G3
- A 159 D6 - B 136 G4
- A 93 B6 - B 7 G1
- A 49 A5 - B 102 H3
- A 131 C5 - B 137 H4
- A 130 Cé - B 60 J2
- A 50 A4 - B 8 H1
- A 94 B5 - B 59 H2
- A 160 D5 - B 138 J4
- A 132 c4 - B 9 Jl
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-22. Correspondence Between Internal Chip Sides and Ball Numbers (160-pin FPBGA) (2/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- B 139 K4 - C 143 L7 Vop
- B 103 J3 - C 111 M8 GND
- B 62 L2 - c 70 N8

- B 104 K3 - C 144 L8

- B 10 K1 - c 22 P9

- B 61 K2 - C 145 L9

- B 63 M2 - c 71 N9

- B 11 L1 - C 23 P10

- B 105 L3 - C 113 M10

- B 12 M1 - C 112 M9

- B 14 P1 - C 24 P11

- B 13 N1 - C 72 N10

- B 106 M3 GND - C 146 L10

- B 64 N2 GND - C 114 M11

- C 140 L4 Vop - C 73 N11

- C 15 P2 - C 147 L11

- C 65 N3 - C 115 M12

- C 16 P3 - C 74 N12

- C 107 M4 - C 25 P12

- C 141 L5 - C 26 P13

- C 17 P4 - C 116 L12 Vop
- C 66 N4 - D 27 P14 GND
- C 108 M5 - D 75 N13 GND
- C 18 P5 - D 28 N14

- C 67 N5 - D 76 M13

- C 109 M6 - D 148 K11

- C 19 P6 - D 29 M14

- C 142 L6 - D 77 L13

- C 68 N6 - D 117 K12

- C 20 P7 - D 30 L14

- C 69 N7 - D 78 K13

- C 110 M7 - D 79 J13

- C 21 P8 - D 31 K14
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-22. Correspondence Between Internal Chip Sides and Ball Numbers (160-pin FPBGA) (3/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates
- D 149 J11
- D 118 J12
- D 32 J14
- D 80 H13
- D 119 H12
- D 150 H11
- D 33 H14
- D 120 G12
- D 151 G11
- D 82 F13
- D 34 G14
- D 81 G13
- D 152 F11
- D 35 F14
- D 153 El11l
- D 121 F12
- D 84 D13
- D 122 E12
- D 36 E14
- D 83 E13
- D 85 C13
- D 37 D14
- D 123 D12
- D 38 Cl4
- D 40 Al4d
- D 39 B14
- D 124 C12 GND
- D 86 B13 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.9.5 161-pin FPBGA

Pin No.27 (Bottom view) Pin No.40
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>

Pin No.14 Pin No.1

Remark A:GND (11 pins)
@ : Voo (6 pins)

te

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°
SMC ‘ SIN ‘ SOuUT

1(A1), 27 (P14), 53 (B2), 64 (N2), |98 (D3), 116 (L12), 140 (L4), None There are no restrictions | 144
75 (N13), 86 (B13), 106 (M3), 143 (L7), 154 (D11), 157 (D8) on the assignment of

111 (M8), 124 (C12), 129 (C7), dedicated scan path pins.

161 (E5)

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-23. Correspondence Between Internal Chip Sides and Ball Numbers (161-pin FPBGA) (1/3)

(CMOS-N5, CMOS-9HD, EA-9HD, CMOS-10HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND [Internal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A 154 D11 Vop - A 52 A2

- A 41 A13 - A 131 C5

- A 40 Al4 - A 96 B3

- A 125 Cl1 - A 160 D5

- A 87 B12 - A 132 C4

- A 88 B11 - A 133 D4

- A 42 Al2 - A 161 E5 GND
- A 43 All - A 98 D3 Vop
- A 89 B10 - B 1 Al GND
- A 155 D10 - B 53 B2 GND
- A 44 Al10 - B 2 B1

- A 90 B9 - B 97 C3

- A 45 A9 - B 54 C2

- A 126 c10 - B 3 C1

- A 91 B8 - B 55 D2

- A 127 C9 - B 4 D1

- A 46 A8 - B 56 E2

- A 156 D9 - B 134 E4

- A 128 C8 - B 5 El

- A 157 D8 Vop - B 57 F2

- A 129 C7 GND - B 6 F1

- A 47 A7 - B 99 E3

- A 159 D6 - B 58 G2

- A 92 B7 - B 100 F3

- A 48 A6 - B 7 G1

- A 49 A5 - B 136 G4

- A 158 D7 - B 101 G3

- A 94 B5 - B 135 F4

- A 93 B6 - B 102 H3

- A 50 A4 - B 8 H1

- A 95 B4 - B 138 J4

- A 51 A3 - B 59 H2

- A 130 C6 - B 9 J1

254 User's Manual A16400EJ4VODM




CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-23. Correspondence Between Internal Chip Sides and Ball Numbers (161-pin FPBGA) (2/3)

(CMOS-N5, CMOS-9HD, EA-9HD, CMOS-10HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- B 10 K1 - C 110 M7

- B 137 H4 - C 143 L7 Vop
- B 61 K2 - C 111 M8 GND
- B 60 J2 - C 21 P8

- B 11 L1 - C 145 L9

- B 62 L2 - C 70 N8

- B 12 M1 - C 22 P9

- B 103 J3 - C 23 P10

- B 13 N1 - C 144 L8

- B 104 K3 - C 72 N10

- B 63 M2 - C 71 N9

- B 139 K4 - C 24 P11

- B 105 L3 - Cc 73 N11

- B 106 M3 GND - C 25 P12

- B 64 N2 GND - C 112 M9

- C 140 L4 Vop - C 26 P13

- C 15 P2 - C 113 M10

- C 14 P1 - C 74 N12

- C 107 M4 - C 146 L10

- C 65 N3 - C 147 L11

- C 66 N4 - C 114 M11

- C 16 P3 - C 116 L12 Vop
- C 17 P4 - D 27 P14 GND
- C 67 N5 - D 75 N13 GND
- C 141 LS - D 28 N14

- C 18 PS5 - D 115 M12

- C 68 N6 - D 76 M13

- C 19 P6 - D 77 L13

- C 108 M5 - D 29 M14

- C 69 N7 - D 30 L14

- c 109 M6 - D 78 K13

- C 20 P7 - D 148 K11

- C 142 L6 - D 31 K14
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-23. Correspondence Between Internal Chip Sides and Ball Numbers (161-pin FPBGA) (3/3)

(CMOS-N5, CMOS-9HD, EA-9HD, CMOS-10HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates
- D 79 J13
- D 32 J14
- D 117 K12
- D 80 H13
- D 118 J12
- D 33 H14
- D 150 H11
- D 119 H12
- D 149 J11
- D 120 G12
- D 34 G14
- D 152 F11
- D 81 G13
- D 35 F14
- D 36 El4
- D 151 G11
- D 83 E13
- D 82 F13
- D 37 D14
- D 84 D13
- D 38 Cl4
- D 121 F12
- D 39 B14
- D 122 E12
- D 85 C13
- D 153 E11
- D 123 D12
- D 124 C12 GND
- D 86 B13 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.9.6 176-pin FPBGA

(Bottom view) Pin No. 46
4 x é )
Pin No. 30 0]0)0]0]0]010]0]010)010]0) 517
TFO0A00000000000A A =
o] 10]0]0]00]0]010]010]0l0)0] IONE.
OO0 OO0 OO0O |u=
OO0 OOO |=
OO0 OO0 |z
OO0 OO0 |u
OOO0O0O Q@OOO (v
OO0 A AOQOOQO |¢
O00@® O0O0O0 |=
OO0 OO0 |~
OO0 OO0O |=
OO0 OO0 |5
OO0 OO0 O0O |4
0] J10]0]0]00]0]0]0]e10]ele)e] IONE
- OAAO0O0000000000OA0 2
"t 9O0000000000004 = |
\- J '
Remark A:GND (10 pins)
@ : Voo (6 pins)
1(B1), 31 (T17), 62 (C2), 74 (R2), | 76 (T3), 88 (T15), 104 (B15), | None 3 117 118 160
75 (T2), 90 (R16), 102 (C16), 116 (B3), 168 (P8), 174 (D10)
103 (B16), 169 (P9), 175 (D9)

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-24. Correspondence Between Internal Chip Sides and Ball Numbers (176-pin FPBGA) (1/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- A 104 B15 Vop - A 113 B6

- A 46 Al6 - A 163 C5

- A 105 B14 - A 57 A5

- A 47 Al5 - A 164 C4

- A 153 C15 - A 114 B5

- A 48 Al4 - A 115 B4

- A 106 B13 - A 58 A4

- A 154 Cl4 - A 60 A2

- A 49 A13 - A 59 A3

- A 155 C13 - A 61 B2

- A 107 B12 - A 116 B3 Vop
- A 156 C12 - B 1 B1 GND
- A 50 Al2 - B 62 c2 GND
- A 108 B11 - B 63 D2

- A 157 Cl1 - B 2 C1

- A 51 All - B 117 C3

- A 109 B10 - B 3 D1

- A 158 C10 - B 64 E2

- A 110 B9 - B 118 D3

- A 52 Al10 - B 4 El

- A 53 A9 - B 119 E3

- A 174 D10 Vop - B 65 F2

- A 175 D9 GND - B 120 F3

- A 159 c9 - B 5 F1

- A 176 D8 - B 66 G2

- A 54 A8 - B 121 G3

- A 160 c8 - B 6 G1

- A 111 B8 - B 67 H2

- A 55 A7 - B 122 H3

- A 161 c7 - B 68 J2

- A 56 A6 - B 7 H1

- A 112 B7 - B 8 J1

- A 162 C6 - B 165 H4
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-24. Correspondence Between Internal Chip Sides and Ball Numbers (176-pin FPBGA) (2/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- B 166 J4 - c 132 R6
- B 123 J3 - C 20 U6
- B 167 K4 - C 80 T7
- B 9 K1 - C 133 R7
- B 124 K3 - C 21 u7
- B 69 K2 - C 81 T8
- B 10 L1 - C 134 R8
- B 125 L3 - C 82 T9
- B 11 M1 - C 22 us
- B 70 L2 - C 23 U9
- B 126 M3 - c 168 P8 Voo
- B 12 N1 - C 169 P9 GND
- B 71 M2 - C 135 R9
- B 72 N2 - C 170 P10
- B 127 N3 - C 24 u10
- B 13 P1 - C 136 R10
- B 128 P3 - c 83 T10
- B 14 R1 - C 25 Ull
- B 73 P2 - C 137 R11
- B 15 T1 - C 26 U1z
- B 74 R2 GND - C 84 T11
- B 75 T2 GND - C 138 R12
- c 76 T3 Voo - c 85 T12
- C 16 U2 - C 139 R13
- C 7 T4 - C 27 u13
- C 17 U3 - C 140 R14
- c 129 R3 - c 86 T13
- C 18 U4 - C 87 T14
- C 78 TS - C 28 ul4
- C 130 R4 - C 30 Ul6
- C 19 us - C 29 uUl15
- C 131 R5 - c 89 T16
- C 79 T6 - C 88 T15 Vop
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Table 4-24. Correspondence Between Internal Chip Sides and Ball Numbers (176-pin FPBGA) (3/3)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates
- D 31 T17 GND - D 42 E17

- D 90 R16 GND - D 99 F16

- D 91 P16 - D 100 E16

- D 32 R17 - D 151 E15

- D 141 R15 - D 43 D17

- D 33 P17 - D 152 D15

- D 92 N16 - D 44 C17

- D 142 P15 - D 101 D16

- D 34 N17 - D 45 B17

- D 143 N15 - D 102 C16 GND
- D 93 M16 - D 103 B16 GND
- D 144 M15

- D 35 M17

- D 94 L16

- D 145 L15

- D 36 L17

- D 95 K16

- D 146 K15

- D 96 J16

- D 37 K17

- D 38 J17

- D 171 K14

- D 172 J14

- D 147 J15

- D 173 H14

- D 39 H17

- D 148 H15

- D 97 H16

- D 40 G17

- D 149 G15

- D 41 F17

- D 98 G16

- D 150 F15
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.9.7 208-pin FPBGA

Pin No. 33

(Bottom view)

Pin No. 17 —X

ONONONG®,

ONON I <
OXONONG®,
OO0O0O0
ONONONG®,
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O} JCNONONORONON NONONORONONON @)
ONON NONONORONONONONONONONON N @)

0000

OOOOOOOOOOOOOOOO\
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u T R P NM L K J H G F E D C B A

Remark A:GND (12 pins)
@ : Voo (8 pins)

Pin No. 49

[y
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[y
[«2)

[y
[é)]

[
N

=
w

=
N

[
=

iy
o

P N W A~ OO O N 00 ©

[ Pin No. 1

GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®
SMC SIN SOuUT
1 (A1), 33 (U17), 66 (C2), 78 (R2), | 80 (T3), 92 (T15), 108 (B15), | None 168 208 62 188
79 (T2), 94 (R16), 106 (C16), 120 (B3), 127 (33), 163 (C9),
107 (B16), 139 (R9), 151 (J15), 184 (P9), 194 (J14)
174 (34), 204 (D9)
Note Total number of usable signal pins.
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Table 4-25. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (1/4)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A - - Vop - A 165 Cc7
- A 49 Al7 - A 59 A7
- A 50 Al16 - A 116 B7
- A 51 Al5 - A 207 D6
- A 158 Cl4 - A 60 A6
- A 52 Al4 - A 166 C6
- A 200 D13 - A 117 B6
- A 53 Al3 - A 61 A5
- A 109 B14 - A 208 DS
- A 199 D14 - A 167 C5
- A 159 C13 - A 119 B4
- A 110 B13 - A 118 B5
- A 54 Al12 - A 168 C4
- A 201 D12 - A 62 A4
- A 160 C12 - A 63 A3
- A 111 B12 - A 121 C3
- A 55 All - A 64 A2
- A 202 D11 - A 65 B2
- A 161 Cl1 - A - - Vop
- A 112 B11 - B - - GND
- A 56 A10 - B - - GND
- A 203 D10 - B B1
- A 162 c10 - B C1
- A 113 B10 - B 122 D3
- A 57 A9 - B 4 D1
- A - - GND - B 170 E4
- A - - Vop - B 5 El
- A 114 B9 - B 67 D2
- A 205 D8 - B 169 D4
- A 164 Cc8 - B 123 E3
- A 58 A8 - B 68 E2
- A 115 B8 - B 6 F1
- A 206 D7 - B 171 F4
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Table 4-25. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (2/4)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- B 124 F3 - B 15 R1
- B 69 F2 - B 133 R3
- B 7 Gl - B 16 T1
- B 172 G4 - B - - GND
- B 125 G3 - B - - GND
- B 70 G2 - C - - Vob
- B 8 H1 - C 17 Ul
- B 173 H4 - C 18 u2
- B 126 H3 - c 19 u3
- B 71 H2 - C 134 R4
- B 9 J1 - C 20 U4
- B - - GND - C 180 P5
- B - - Vop - C 21 us
- B 72 J2 - C 81 T4
- B 175 K4 - C 179 P4
- B 128 K3 - C 135 R5
- B 10 K1 - C 82 T5
- B 73 K2 - C 22 U6
- B 176 L4 - C 181 P6
- B 129 L3 - C 136 R6
- B 11 L1 - C 83 T6
- B 74 L2 - C 23 u7
- B 177 M4 - C 182 P7
- B 12 M1 - C 137 R7
- B 130 M3 - C 84 T7
- B 75 M2 - C 24 u8
- B 13 N1 - C 183 P8
- B 178 N4 - C 138 R8
- B 131 N3 - C 85 T8
- B 77 P2 - C 25 U9
- B 76 N2 - C - - Vop
- B 132 P3 - C - - GND
- B 14 P1 - C 86 T9
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Table 4-25. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (3/4)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- C 185 P10 - D 189 P14
- C 140 R10 - D 147 N15
- C 26 u10 - D 96 N16
- C 87 T10 - D 38 M17
- C 186 P11 - D 191 M14
- C 141 R11 - D 148 M15
- C 27 uUll - D 97 M16
- C 88 T11 - D 39 L17
- C 187 P12 - D 192 L14
- C 28 U1z - D 149 L15
- C 142 R12 - D 98 L16
- C 89 T12 - D 40 K17
- C 29 u13 - D 193 K14
- C 188 P13 - D 150 K15
- C 143 R13 - D 99 K16
- C 91 T14 - D 41 J17
- C 90 T13 - D - - Vop
- C 144 R14 - D - - GND
- C 30 ul4 - D 100 J16
- C 31 uU15 - D 195 H14
- C 145 R15 - D 152 H15
- C 32 Ul6 - D 42 H17
- C 93 T16 - D 101 H16
- C - - Vop - D 196 G14
- D - - GND - D 153 G15
- D - - GND - D 43 G17
- D 34 T17 - D 102 G16
- D 35 R17 - D 197 F14
- D 146 P15 - D 44 F17
- D 36 P17 - D 154 F15
- D 190 N14 - D 103 F16
- D 37 N17 - D 45 E17
- D 95 P16 - D 198 E14
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Table 4-25. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (4/4)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates
- D 155 E15
- D 105 D16
- D 104 E16
- D 156 D15
- D 46 D17
- D 47 C17
- D 157 C15
- D 48 B17
- D - - GND
- D - - GND
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Table 4-26. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (1/3)

(CMOS-10HD Series: uPD65304, 65504)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- A 108 B15 Vop - A 62 A4
- A 158 Cl4 - A 118 B5
- A 159 C13 - A 169 D4
- A 49 Al7 - A 208 D5
- A 50 Al16 - A 63 A3
- A 109 B14 - A 167 C5
- A 160 C12 - A 119 B4
- A 51 Al5 - A 64 A2
- A 200 D13 - A 65 B2
- A 52 Al4 - A 168 C4
- A 110 B13 - A 121 C3
- A 111 B12 - A 120 B3 Vop
- A 161 cl11 - B 1 Al GND
- A 53 A13 - B 66 c2 GND
- A 201 D12 - B 123 E3
- A 54 Al2 - B 122 D3
- A 112 B11 - B 2 Bl
- A 55 All - B 67 D2
- A 202 D11 - B 124 F3
- A 113 B10 - B 3 C1
- A 162 C10 - B 170 E4
- A 56 A10 - B 4 D1
- A 203 D10 - B 68 E2
- A 114 B9 - B 69 F2
- A 57 A9 - B 125 G3
- A 204 D9 GND - B 5 El
- A 163 C9 Vop - B 171 F4
- A 164 C8 - B 6 F1
- A 58 A8 - B 70 G2
- A 205 D8 - B 7 Gl
- A 115 B8 - B 172 G4
- A 206 D7 - B 71 H2
- A 59 A7 - B 126 H3
- A 165 C7 - B 8 H1
- A 116 B7 - B 173 H4
- A 207 D6 - B 72 J2
- A 60 A6 - B 9 J1
- A 166 C6 - B 174 J4 GND
- A 61 A5 - B 127 J3 Vop
- A 117 B6 - B 128 K3
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Table 4-26. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (2/3)

(CMOS-10HD Series: u PD65304, 65504)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- B 10 K1 - C 84 T7
- B 175 K4 - C 23 u7
- B 73 K2 - C 182 P7
= B 176 L4 - C 85 T8
- B 11 L1 - C 138 R8
- B 129 L3 - C 24 us
- B 74 L2 - C 183 P8
= B 177 M4 - C 86 T9
- B 12 M1 - C 25 U9
- B 130 M3 - C 184 P9 Vop
- B 13 N1 - C 139 R9 GND
- B 75 M2 - C 140 R10
- B 14 P1 - C 26 u10
- B 76 N2 - C 185 P10
- B 179 P4 - C 87 T10
- B 178 N4 - C 186 P11
- B 15 R1 - C 27 ull
- B 131 N3 - C 141 R11
- B 77 P2 - C 88 T11
- B 16 T1 - C 187 P12
- B 133 R3 - c 28 u12
- B 132 P3 - C 142 R12
- B 78 R2 GND - C 29 U13
- B 79 T2 GND - C 89 T12
- C 80 T3 Vop - c 30 u14
- C 134 R4 - C 90 T13
- C 135 R5 - C 189 P14
- C 17 Ul - c 188 P13
- C 18 u2 - C 31 u15
- Cc 81 T4 - C 143 R13
- C 136 R6 - C 91 T14
- Cc 19 u3 - c 32 uU16
- C 180 P5 - c 93 T16
- Cc 20 U4 - C 144 R14
- C 82 T5 - C 145 R15
- C 83 T6 - C 92 T15 Vop
- C 137 R7 - D 33 u17 GND
- Cc 21 (5] - D 94 R16 GND
- C 181 P6 - D 147 N15
- C 22 u6 - D 146 P15
User's Manual A16400EJ4VODM 267



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-26. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (3/3)

(CMOS-10HD Series: uPD65304, 65504)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- D 34 T17 - D 47 C17
- D 95 P16 - D 155 E15
- D 148 M15 - D 105 D16
- D 35 R17 - D 48 B17
- D 190 N14 - D 157 C15
- D 36 P17 - D 156 D15

- D 96 N16 - D 106 C16 GND
- D 97 M16 - D 107 B16 GND
- D 149 L15

- D 37 N17

- D 191 M14

- D 38 M17

- D 98 L16

- D 39 L17

- D 192 L14

- D 99 K16

- D 150 K15

- D 40 K17

- D 193 K14

- D 100 J16

- D 41 J17

- D 194 J14 Vob
- D 151 J15 GND
- D 152 H15

- D 42 H17

- D 195 H14

- D 101 H16

- D 196 G14

- D 43 G17

- D 153 G15

- D 102 G16

- D 197 F14

- D 44 F17

- D 154 F15

- D 45 E17

- D 103 F16

- D 46 D17

- D 104 E16

- D 199 D14

- D 198 E14
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Table 4-27. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (1/3)

(CMOS-10HD Series: u PD65305, 65505)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- A 108 B15 Vop - A 62 A4
- A 158 C14 - A 169 D4
- A 159 C13 - A 118 B5
- A 49 Al7 - A 208 D5
- A 50 Al6 - A 63 A3
- A 109 B14 - A 167 C5
- A 160 C12 - A 119 B4
- A 51 Al5 - A 64 A2
- A 200 D13 - A 65 B2
- A 110 B13 - A 168 C4
- A 52 Al4 - A 121 C3
- A 111 B12 - A 120 B3 Vop
- A 161 C11 - B 1 Al GND
- A 53 Al3 - B 66 c2 GND
- A 201 D12 - B 123 E3
- A 54 Al2 - B 122 D3
- A 112 B11 - B 2 B1
- A 55 All - B 67 D2
- A 202 D11 - B 124 F3
- A 113 B10 - B 3 Ci
- A 162 C10 - B 170 E4
- A 56 A10 - B 68 E2
- A 203 D10 - B 4 D1
- A 114 B9 - B 69 F2
- A 57 A9 - B 125 G3
- A 204 D9 GND - B 5 E1l
- A 163 c9 Vop - B 171 F4
- A 164 C8 - B 6 F1
- A 58 A8 - B 70 G2
- A 205 D8 - B 7 Gl
- A 115 B8 - B 172 G4
- A 206 D7 - B 71 H2
- A 59 A7 - B 126 H3
- A 165 Cc7 - B 8 H1
- A 116 B7 - B 173 H4
- A 207 D6 - B 72 J2
- A 60 A6 - B 9 J1
- A 166 C6 - B 174 J4 GND
- A 61 A5 - B 127 J3 Vob
- A 117 B6 - B 128 K3
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Table 4-27. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (2/3)

(CMOS-10HD Series: u PD65305, 65505)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- B 10 K1 - C 84 T7
- B 175 K4 - C 23 u7
- B 73 K2 - C 182 P7
- B 176 L4 - C 85 T8
- B 11 L1 - C 138 R8
- B 129 L3 - C 24 us
- B 74 L2 - Cc 183 P8
- B 177 M4 - C 86 T9
- B 12 M1 - C 25 u9
- B 130 M3 - Cc 184 P9 Vop
- B 13 N1 - C 139 R9 GND
- B 75 M2 - C 140 R10
- B 14 P1 - C 26 u10
- B 179 P4 - C 185 P10
- B 76 N2 - C 87 T10
- B 178 N4 - C 186 P11
- B 15 R1 - C 27 ull
- B 131 N3 - Cc 141 R11
- B 77 P2 - C 88 T11
- B 16 T1 - C 187 P12
- B 133 R3 - C 28 u12
- B 132 P3 - C 142 R12
- B 78 R2 GND - C 29 U13
- B 79 T2 GND - C 89 T12
- C 80 T3 Vop - C 30 ul4
- Cc 134 R4 - C 189 P14
- C 135 R5 - C 90 T13
- C 17 U1l - Cc 188 P13
- C 18 u2 - C 31 u15
- Cc 81 T4 - Cc 143 R13
- C 136 R6 - C 91 T14
- Cc 19 u3 - C 32 u16
- C 180 P5 - C 93 T16
- C 82 T5 - Cc 144 R14
- C 20 U4 - C 145 R15
- C 83 T6 - C 92 T15 Vop
- C 137 R7 - D 33 ul7 GND
- Cc 21 us - D 94 R16 GND
- C 181 P6 - D 147 N15
- C 22 u6 - D 146 P15
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Table 4-27. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (3/3)

(CMOS-10HD Series: u PD65305, 65505)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates

- D 34 T17 - D 47 C17

- D 95 P16 - D 155 E15

- D 148 M15 - D 105 D16

- D 35 R17 - D 48 B17

- D 190 N14 - D 157 C15

- D 96 N16 - D 156 D15

- D 36 P17 - D 106 C16 GND

- D 97 M16 - D 107 B16 GND

- D 149 L15

- D 37 N17

- D 191 M14

- D 38 M17

- D 98 L16

- D 39 L17

- D 192 L14

- D 99 K16

- D 150 K15

- D 40 K17

- D 193 K14

- D 100 J16

- D 41 J17

- D 194 J14 Vop

- D 151 J15 GND

- D 152 H15

- D 42 H17

- D 195 H14

- D 101 H16

- D 196 Gi14

- D 43 G17

- D 153 G15

- D 102 G16

- D 197 F14

- D 44 F17

- D 154 F15

- D 45 E17

- D 103 F16

- D 46 D17

- D 199 D14

- D 104 E16

- D 198 E14
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4.9.8 240-pin FPBGA (under development)
The correspondence between chip side and ball number is not described (description of correspondence currently
being considered), except for CMOS-10HD Series.

Pin No. 41 Pin No. 60
(Bottom view)
Pin No. 61
Pin No.40 ——( \ ({
\)AOOOOOCOOOOOOAOOOOO /
[ JoNoNoNoNOoNONONONONONON NONONONONON N WO
(ONol WoNoNoNoNoIN WoNONONONONONONONONON NONO
(ONON©) 0000 OO0 |1
(ONON®) OO0 |18
(ONON®) 000 |17
(ONON®) OO0 |16
A QOO OO0 A 15
oN N©) ceoO |14
0000 O0O0O0 (13
0000 O00O0 (12
0000 O0O0O0 (un
0000 OO0OO0O0O |1
ceoO C@O |9
A QOO (ONOIY N
(ONON©) OO0 |7
00O 00O |6
(ONON©) OO0 |5
00O 0000 OO0 |4
oNoN NONONONONONONONONORONONONONONONOI WO NO N,
Mo | TOAA00000000000000000 @02
/OOOOOOAOOOOOOAOOOOOA\ 1 o No. 80
MBAAY WV UTRPNMLIKJIHGTEFETDTCIBA
Pin No. 20 Pin No. 1
Remark A :GND (16 pins)
@ : Voo (12 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®
SMC SIN SOUT
1(B1), 7 (H1), 14 (R1), 27 (AB8), 47 (R22), 81 (B2), 88 (J2), None 158 84 212

34 (AB15), 41 (AA22), 54 (H22),
67 (AL5), 74 (A8), 99 (Y2),

100 (AA2), 137 (C21), 138 (B21),
157 (C3), 191 (Y20), 197 (P20)

93 (P2), 107 (AA9), 112 (AAL4),

119 (AA21), 131 (J21),
145 (B14), 150 (BY), 174 (Y3),
208 (C20)

Note Total number of usable
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Table 4-28. Correspondence Between Internal Chip Sides and Ball Numbers (240-pin FPBGA) (1/3)

(CMOS-10HD Series: u PD65305, 65505)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- A 208 C20 Vop - A 74 A8 GND
- A 61 A21 - A 219 C9
- A 139 B20 - A 220 Cc8
- A 140 B19 - A 75 A7
- A 62 A20 - A 151 B8
- A 209 C19 - A 221 Cc7
- A 141 B18 - A 152 B7
- A 63 A19 - A 76 A6
- A 210 Cc18 - A 222 Cé6
- A 142 B17 - A 77 A5
- A 64 Al8 - A 153 B6
= A 211 C17 - A 223 C5
- A 143 B16 - A 154 BS
- A 65 Al7 - A 78 A4
- A 212 C16 - A 224 C4
- A 213 C15 - A 155 B4
- A 66 Al6 - A 79 A3
- A 144 B15 - A 80 A2
- A 214 Cl4 - A 156 B3
- A 67 Al5 GND - A 81 B2 Vop
- A 145 B14 Vop - B 157 C3 GND
- A 215 C13 - B 1 Bl GND
- A 68 Ala - B 82 Cc2
- A 146 B13 - B 83 D2
- A 237 D13 - B 2 C1
- A 69 A13 - B 158 D3
- A 147 B12 - B 84 E2
- A 216 C12 - B 3 D1
- A 70 Al12 - B 159 E3
- A 238 D12 - B 85 F2
- A 239 D11 - B 4 E1l
= A 71 All - B 160 F3
- A 217 Cl1 - B 86 G2
- A 148 B11 - B 5 F1
- A 72 Al0 - B 161 G3
- A 240 D10 - B 162 H3
- A 149 B10 - B 6 Gl
- A 73 A9 - B 87 H2
- A 218 C10 - B 163 J3
- A 150 B9 Vop - B 7 H1 GND
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Table 4-28. Correspondence Between Internal Chip Sides and Ball Numbers (240-pin FPBGA) (2/3)

(CMOS-10HD Series: u PD65305, 65505)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates

- B 88 J2 Vob - C 174 Y3 Vob
- B 164 K3 - C 21 AB2

- B 8 J1 - C 101 AA3

- B 89 K2 - C 102 AA4

- B 225 K4 - C 22 AB3

- B 9 K1 - C 175 Y4

- B 90 L2 - Cc 103 AA5

- B 165 L3 - C 23 AB4

- B 10 L1 - C 176 Y5

- B 226 L4 - Cc 104 AA6

- B 227 M4 - C 24 AB5

- B 11 M1 - C 177 Y6

- B 166 M3 - C 105 AA7

- B 91 M2 - C 25 AB6

- B 12 N1 - C 178 Y7

- B 228 N4 - C 179 Y8

- B 92 N2 - C 26 AB7

- B 13 P1 - Cc 106 AA8

- B 167 N3 - C 180 Y9

- B 93 P2 Vop - C 27 AB8 GND
- B 14 R1 GND - C 107 AA9 Vop
- B 168 P3 - C 181 Y10

- B 169 R3 - C 28 AB9

- B 15 T1 - C 108 AA10

- B 94 R2 - C 229 W10

- B 170 T3 - C 29 AB10

- B 95 T2 - C 109 AA11

- B 16 Ul - C 182 Y11

- B 171 u3 - C 30 AB11

- B 17 V1 - Cc 230 W11

- B 96 U2 - C 231 W12

- B 172 V3 - C 31 AB12

- B 97 V2 - C 183 Y12

- B 18 w1 - Cc 110 AA12

- B 173 W3 - C 32 AB13

- B 98 W2 - C 232 W13

- B 19 Y1 - C 111 AA13

- B 20 AAl - Cc 33 AB14

- B 99 Y2 GND - C 184 Y13

- B 100 AA2 GND - C 112 AAl14 Vob

274 User's Manual A16400EJ4VODM




CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-28. Correspondence Between Internal Chip Sides and Ball Numbers (240-pin FPBGA) (3/3)

(CMOS-10HD Series: u PD65305, 65505)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- C 34 AB15 GND - D 126 P21
- C 185 Y14 - D 198 N20
- C 186 Y15 - D 48 P22
- C 35 AB16 - D 127 N21
- C 113 AA15 - D 233 N19
- C 187 Y16 - D 49 N22
- C 114 AA16 - D 128 M21
- C 36 AB17 - D 199 M20
- C 188 Y17 - D 50 M22
- C 37 AB18 - D 234 M19
- C 115 AAl17 - D 235 L19
- Cc 189 Y18 - D 51 L22
- c 116 AA18 - D 200 L20
- C 38 AB19 - D 129 L21
- C 190 Y19 - D 52 K22
- C 117 AA19 - D 236 K19
- C 39 AB20 - D 130 K21
- C 40 AB21 - D 53 J22
- C 118 AA20 - D 201 K20
- C 119 AA21 Vop - D 131 J21 Vop
- D 191 Y20 GND - D 54 H22 GND
- D 41 AA22 GND - D 202 J20
- D 120 Y21 - D 203 H20
- D 121 w21 - D 55 G22
- D 42 Y22 - D 132 H21
- D 192 W20 - D 204 G20
- D 122 V21 - D 133 G21
- D 43 w22 - D 56 F22
- D 193 V20 - D 205 F20
- D 123 u21 - D 57 E22
- D 44 V22 - D 134 F21
- D 194 u20 - D 206 E20
- D 124 T21 - D 135 E21
- D 45 u22 - D 58 D22
- D 195 T20 - D 207 D20
- D 196 R20 - D 136 D21
- D 46 T22 - D 59 c22
- D 125 R21 - D 60 B22
- D 197 P20 GND - D 137 Cc21 GND
- D 47 R22 Vop - D 138 B21 GND
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

* 499 303-pin FPBGA

22 (AC1), 33 (AC12), 45 (AB23),
46 (AA23), 55 (M23), 65 (B23),
66 (A23), 77 (A12), 82 (A7),

249 (N4), 260 (Y8), 265 (Y13),
269 (Y17), 281 (L20), 292 (D16),
297 (D11)

29 (AC8), 37 (AC16), 44 (AC23),

54 (N23), 59 (H23), 67 (A22),
73 (A16), 87 (A2), 244 (H4),

248 (M4), 276 (T20), 280 (M20),

301 (D7)

the assignment of dedicated
scan path pins.

) Pin No. 66
Pin No. 44 (Bottom view)
j\' /\
N NeNoNeoNoNoNoNoN 2V NoNoNON NeloNoNeNOR Wy G Ik
(ool oNoNoNoNoNoNoNoNONONONONONONONONONONONON I v
O0000000D0O0DO0DO0DO0ODODOLOOOOLOOOO (2
O0000000000OeA00O0O0OO0OOOO0OO |2
O0O0O0 O OO0 |1
0000 O0OO0O0 |18
OO0 A OO0OO0O0 |17
®@ O0O A OOC@® (16
O0O0O0O0 O OO0 |15
0000 O0O0O0 |14
OO0 A OO0OO0OO0 |13
A OOO OO0 A (12
O0O0O0 A OO0 |11
0000 OO0OO0O0 |10
O0O0O0 OO0O0O0 |9
®@ OO0 A O0OO0O0O |s
0000 ®@ OO0 A |7
O0OO0O0 OO0OO0OO0 |s
O0O0O0 OO0O0O0 (s
O000000000A000O@O0O0O0OO0O00OO0 |4
O0O00000D0D00DO0OO0ODO0DO0DODOODOOOOOO |3
.OOOOOOOOOOOOOOOOOOOOOO\Z .
AAOOOOO@OO0OOA@OOOOOOO0 4 & |1 N
PinNo.ZZJ \/
ACABAAY WV UTWRWPNMULIKJIHGTFEUDT CUB A Pin No. 1
Remark A :GND (20 pins)
@ : Voo (16 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"°*®
SMC SIN SOUT
1(B1), 2 (C1), 11 (M1), 21 (AB1),| 10(L1),15(T1), 23 (AC2), None There are no restrictions on | 267

Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-29. Correspondence Between Internal Chip Sides and Ball Numbers (303-pin FPBGA) (1/4)

(CMOS-9HD, EA-9HD Series)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- A 67 A22 Vop - A 232 Cl1
- A 223 C20 - A 79 Al10
- A 68 A21 - A 297 D11 GND
- A 150 B20 - A 160 B10
- A 289 D19 - A 298 D10
- A 149 B21 - A 80 A9
- A 224 C19 - A 233 C10
- A 69 A20 - A 161 B9
- A 290 D18 - A 299 D9
- A 151 B19 - A 81 A8
- A 225 C18 - A 234 C9
- A 70 Al9 - A 163 B7
- A 291 D17 - A 162 B8
- A 152 B18 - A 82 A7 GND
- A 226 C17 - A 300 D8
- A 71 Al8 - A 164 B6
- A 153 B17 - A 235 C8
- A 292 D16 GND - A 83 A6
- A 227 C16 - A 236 c7
- A 72 Al7 - A 84 A5
- A 154 B16 - A 301 D7 Vop
- A 293 D15 - A 165 B5
- A 155 B15 - A 237 C6
- A 73 Al6 Vop - A 85 A4
- A 228 C15 - A 302 D6
- A 74 Al5 - A 166 B4
- A 294 D14 - A 238 C5
- A 75 Al4 - A 86 A3
- A 229 Cl4 - A 303 D5
- A 157 B13 - A 167 B3
- A 156 B14 - A 239 C4
- A 76 Al13 - A 168 C3
- A 295 D13 - A 88 B2
- A 230 C13 - A 240 D4
- A 231 C12 - A 87 A2 Vop
- A 158 B12 - B 1 B1 GND
- A 296 D12 - B 169 D3
- A 77 Al12 GND - B 2 C1 GND
- A 159 B11 - B 90 D2
- A 78 All - B 241 E4
User's Manual A16400EJ4VODM 277



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-29. Correspondence Between Internal Chip Sides and Ball Numbers (303-pin FPBGA) (2/4)

(CMOS-9HD, EA-9HD Series)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- B 89 Cc2 - B 14 R1
- B 170 E3 - B 179 P3
- B 3 D1 - B 101 R2
- B 242 F4 - B 251 R4
- B 91 E2 - B 15 T1 Vop
- B 171 F3 - B 180 R3
- B 4 E1l - B 103 U2
- B 243 G4 - B 102 T2
- B 92 F2 - B 16 Ul
- B 172 G3 - B 252 T4
- B 5 F1 - B 104 V2
- B 93 G2 - B 181 T3
- B 244 H4 Vop - B 17 V1
- B 173 H3 - B 182 u3
- B 6 Gl - B 18 w1
- B 94 H2 - B 253 u4
- B 245 J4 - B 105 w2
- B 95 J2 - B 183 V3
- B 7 H1 - B 19 Y1
- B 174 J3 - B 254 V4
- B 8 J1 - B 106 Y2
- B 246 K4 - B 184 w3
- B 9 K1 - B 20 AAl
- B 175 K3 - B 255 w4
- B 97 L2 - B 107 AA2
- B 96 K2 - B 185 Y3
- B 10 L1 Vop - B 186 AA3
- B 247 L4 - B 256 Y4
- B 176 L3 - B 108 AB2
- B 177 M3 - B 21 AB1 GND
- B 98 M2 - B 22 AC1 GND
- B 248 M4 Vop - C 23 AC2 Vop
- B 11 M1 GND - C 187 AA4
- B 99 N2 - C 24 AC3
- B 12 N1 - C 110 AB4
- B 178 N3 - C 257 Y5
- B 13 P1 - C 109 AB3
- B 249 N4 GND - C 188 AA5
- B 100 P2 - C 25 AC4
- B 250 P4 - C 258 Y6
278 User's Manual A16400EJ4VODM




CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-29. Correspondence Between Internal Chip Sides and Ball Numbers (303-pin FPBGA) (3/4)

(CMOS-9HD, EA-9HD Series)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- C 111 AB5 - C 37 AC16 Vop
- C 189 AA6 - Cc 198 AA15
- C 26 AC5 - C 123 AB17
- C 259 Y7 - C 122 AB16
- C 112 AB6 - C 38 AC17
- C 190 AA7 - C 268 Y16
- C 27 AC6 - C 124 AB18
- C 113 AB7 - C 199 AA16
- C 260 Y8 GND - C 39 AC18
- C 191 AA8 - Cc 200 AA17
- C 28 AC7 - Cc 40 AC19
- C 114 ABS8 - C 269 Y17 GND
- C 261 Y9 - C 125 AB19
- C 115 AB9 - Cc 201 AA18
- C 29 AC8 Vop - C 41 AC20
- C 192 AA9 - C 270 Y18
- C 30 AC9 - C 126 AB20
- C 262 Y10 - C 202 AA19
- C 31 AC10 - C 42 AC21
- C 193 AA10 - C 271 Y19
- C 117 AB11 - C 127 AB21
- C 116 AB10 - C 203 AA20
- C 32 AC11 - C 43 AC22
- C 263 Y11 - C 272 Y20
- C 194 AA11 - C 204 AA21
- C 195 AA12 - C 128 AB22
- Cc 118 AB12 - C 44 AC23 Vop
- C 264 Y12 - D 45 AB23 GND
- C 33 AC12 GND - D 205 Y21
- Cc 119 AB13 - D 46 AA23 GND
- C 34 AC13 - D 130 Y22
- C 196 AA13 - D 273 W20
- C 35 AC14 - D 129 AA22
- C 265 Y13 GND - D 206 w21
- Cc 120 AB14 - D 47 Y23
- C 266 Y14 - D 274 V20
- C 36 AC15 - D 131 w22
- C 197 AAl14 - D 207 V21
- C 121 AB15 - D 48 W23
- C 267 Y15 - D 275 u20
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-29. Correspondence Between Internal Chip Sides and Ball Numbers (303-pin FPBGA) (4/4)

(CMOS-9HD, EA-9HD Series)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- D 132 V22 - D 60 G23
- D 208 u21 - D 284 H20
- D 49 V23 - D 144 F22
- D 133 uz22 - D 217 H21
- D 276 T20 Vop - D 61 F23
- D 209 T21 - D 218 G21
- D 50 u23 - D 62 E23
- D 134 T22 - D 285 G20
- D 277 R20 - D 145 E22
- D 135 R22 - D 219 F21
- D 51 T23 - D 63 D23
- D 210 R21 - D 286 F20
- D 52 R23 - D 146 D22
- D 278 P20 - D 220 E21
- D 53 P23 - D 64 C23
- D 211 P21 - D 287 E20
- D 137 N22 - D 147 Cc22
- D 136 P22 - D 221 D21
- D 54 N23 Vop - D 222 c21
- D 279 N20 - D 288 D20
- D 212 N21 - D 148 B22

- D 213 M21 - D 65 B23 GND
- D 138 M22 - D 66 A23 GND

- D 280 M20 Vob
- D 55 M23 GND
- D 139 L22
- D 56 L23
- D 214 L21
- D 57 K23
- D 281 L20 GND
- D 140 K22
- D 282 K20
- D 58 J23
- D 215 K21
- D 141 J22
- D 283 J20
- D 59 H23 Vop
- D 216 J21
- D 143 G22
- D 142 H22
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

4.9.10 304-pin FPBGA

Pin No. 41 Pin No. 60
(Bottom view)
Pin No. 61
Pin No. 40 —— \ é
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A0 000000OAO0OO0OO0OAODODOOO A 21
OO0 ® O |20
(O] | HoNOoNONONONON NONONONONONONONY \ OO |19
OO0 OAOQOO0OO0OO0OO0OOAOOOOOOO OO |18
OO0 OO0OO0OAOQOO O0O0O0O0O0O0 OO0 |17
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OO0 00O 00O OO0 |14
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OO0 NNoNoNoNoNoRoNON NoNoNoNONONON ) OO |4
oce OO |3
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Pin No. 21 —— D000O0O@0000000000000DQ 1
\__~ ~
MBAAY WV UTRPNMTLTEKIUJIHGTFTETDTCTB A Pin No. 80
Pin No. 20
Pin No. 1
Remark A:GND (28 pins)
@ : Voo (20 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®
SMC SIN SouUT
35 (AB16), 75 (A7), 82 (C2), 15 (T1), 55 (G22), 81 (B2), None 219 159 256
91 (M2), 95 (T2), 100 (AA2), 87 (H2), 101 (AA3), 119 (AA21),
106 (AA8), 110 (AA12), 125 (R21), 139 (B20), 157 (D4),
114 (AA16), 120 (Y21), 129 (L21), | 164 (L4), 179 (W11), 187
133 (G21), 138 (B21), 144 (B15), (W19), 194 (M19), 209 (D12),
148 (B11), 152 (BY), 172 (W4), 230 (V5), 256 (E18), 273 (K6),
202 (D19), 217 (E5), 224 (MS), 282 (U10), 291 (N17), 300
237 (V12), 243 (V18), 250 (L18), (F13)
263 (E11), 270 (G8), 279 (U7),
288 (T17), 297 (F16)
Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-30. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (1/5)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A 256 E18 Vop - A 147 B12
- A 139 B20 Vop - A 262 E12
- A 61 A21 - A 70 Al12
- A 257 E17 - A 209 D12 Vop
- A 141 B18 - A 300 F13 Vop
- A 140 B19 - A 148 B11 GND
- A 62 A20 - A 263 E1ll GND
- A 203 D18 - A 71 All
- A 296 F17 - A 301 F10
- A 63 Al9 - A 149 B10
- A 142 B17 - A 210 D11
- A 258 E16 - A 72 Al10
- A 64 A18 - A 264 E10
- A 204 D17 - A 302 F9
- A 143 B16 - A 150 B9
- A 259 E15 - A 73 A9
- A 65 Al7 - A 211 D10
- A 205 D16 - A 265 E9
- A 144 B15 GND - A 303 F8
- A 297 F16 GND - A 74 A8
- A 66 Al16 - A 151 B8
- A 260 E14 - A 212 D9
- A 206 D15 - A 266 E8
- A 67 Al5 - A 75 A7 GND
- A 145 B14 - A 152 B7 GND
- A 298 F15 - A 214 D7
- A 207 D14 - A 213 D8
- A 68 Al4 - A 76 A6
- A 146 B13 - A 267 E7
- A 261 E13 - A 153 B6
- A 299 F14 - A 304 F7
- A 69 Al3 - A 77 A5
- A 208 D13 - A 215 D6
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-30. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (2/5)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- A 154 BS - B 7 H1
- A 268 E6 - B 88 J2
- A 78 A4 - B 271 H6
- A 216 D5 - B 162 J4
- A 79 A3 - B 8 J1
- A 156 B3 - B 89 K2
- A 155 B4 - B 222 K5
- A 80 A2 - B 272 J6
- A 81 B2 Vop - B 9 K1
- A 157 D4 Vop - B 163 K4
- B 217 ES GND - B 90 L2
- B 82 Cc2 GND - B 223 L5
- B 1 Bl - B 10 L1
- B 218 F5 - B 164 L4 Vob
- B 84 E2 - B 273 K6 Vop
- B 83 D2 - B 91 M2 GND
- B 2 C1 - B 224 M5 GND
- B 158 E4 - B 11 M1
- B 269 F6 - B 274 N6
- B 3 D1 - B 92 N2
- B 85 F2 - B 165 M4
- B 219 G5 - B 12 N1
- B 4 E1l - B 225 N5
- B 159 F4 - B 275 P6
- B 86 G2 - B 93 P2
- B 220 H5 - B 13 P1
- B 5 F1 - B 166 N4
- B 160 G4 - B 226 P5
- B 87 H2 Vop - B 276 R6
- B 270 G6 GND - B 14 R1
- B 6 Gl - B 94 R2
- B 221 J5 - B 167 P4
- B 161 H4 - B 227 R5
User's Manual A16400EJ4VODM 283



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-30. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (3/5)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates

- B 15 T1 Vop - C 174 W6

- B 95 T2 GND - C 105 AA7

- B 169 T4 - C 233 V8

- B 168 R4 - C 25 ABG6

- B 16 Ul - C 175 W7

- B 228 T5 - C 106 AA8 GND
- B 96 u2 - C 279 u7 GND
- B 277 T6 - C 26 AB7

- B 17 V1 - C 234 V9

- B 170 U4 - C 176 W8

- B 97 V2 - C 27 AB8

- B 229 U5 - C 107 AA9

- B 18 W1 - C 280 us

- B 171 V4 - C 177 W9

- B 19 Y1 - C 28 AB9

- B 99 Y2 - C 108 AA10

- B 98 W2 - C 235 V10

- B 20 AAl - C 281 U9

- B 100 AA2 GND - C 29 AB10

- B 172 W4 GND - C 178 W10

- C 230 V5 Vop - C 109 AA1l

- C 101 AA3 Vop - C 236 V11

- C 21 AB2 - C 30 AB11

- C 231 V6 - C 179 W11 Vop
- C 103 AA5 - C 282 u10 Vop
- C 102 AA4 - C 110 AA12 GND
- C 22 AB3 - C 237 V12 GND
- C 173 W5 - C 31 AB12

- C 278 ueé - C 283 u13

- C 23 AB4 - C 111 AA13

- C 104 AA6 - C 180 w12

- C 232 V7 - C 32 AB13

- C 24 AB5 - C 238 V13
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-30. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (4/5)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND

Pin Number |Coordinates Pin Number |Coordinates

- C 284 ul4 - D 244 u18

- C 112 AAl4 - D 122 V21

- C 33 AB14 - D 121 w21

- C 181 w13 - D 42 Y22

- c 239 V14 - D 188 V19

- C 285 uU15 - D 287 ul7

- C 34 AB15 - D 43 w22

- C 113 AA15 - D 123 u21

- C 182 w14 - D 245 T18

- C 240 V15 - D 44 V22

- C 35 AB16 GND - D 189 u19

- C 114 AA16 GND - D 124 T21

- C 184 W16 - D 246 R18

- C 183 W15 - D 45 u22

- C 36 AB17 - D 190 T19

- C 241 V16 - D 125 R21 Vop
- C 115 AAl17 - D 288 T17 GND
- C 286 Ul6 - D 46 T22

- C 37 AB18 - D 247 P18

- C 185 w17 - D 191 R19

- C 116 AA18 - D 47 R22

- C 242 V17 - D 126 P21

- c 38 AB19 - D 289 R17

- C 186 w18 - D 192 P19

- c 39 AB20 - D 48 P22

- C 118 AA20 - D 127 N21

- C 117 AA19 - D 248 N18

- C 40 AB21 - D 290 P17

- C 119 AA21 Vop - D 49 N22

- C 187 W19 Vop - D 193 N19

- D 243 V18 GND - D 128 M21

- D 120 Y21 GND - D 249 M18

- D 41 AA22 - D 50 M22
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-30. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (5/5)

(CMOS-N5, CMOS-9HD, EA-9HD Series)

Internal Chip| Chip Side Ball Ball Voo/GND JInternal Chip| Chip Side Ball Ball Voo/GND
Pin Number |Coordinates Pin Number |Coordinates
- D 194 M19 Vop - D 201 E19
- D 291 N17 Vop - D 59 C22
- D 129 L21 GND - D 137 c21
- D 250 L18 GND - D 136 D21
- D 51 L22 - D 60 B22
- D 292 K17 - D 138 B21 GND
- D 130 K21 - D 202 D19 GND
- D 195 L19
- D 52 K22
- D 251 K18
- D 293 J17
- D 131 J21
- D 53 J22
- D 196 K19
- D 252 J18
- D 294 H17
- D 54 H22
- D 132 H21
- D 197 J19
- D 253 H18
- D 55 G22 Vob
- D 133 G21 GND
- D 199 G19
- D 198 H19
- D 56 F22
- D 254 G18
- D 134 F21
- D 295 G17
- D 57 E22
- D 200 F19
- D 135 E21
- D 255 F18
D 58 D22
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-31. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (1/4)

(CMOS-10HD Series: u PD65309, 65509)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- A 256 E18 Vop - A 71 All
- A 139 B20 Vop - A 264 E10
- A 296 F17 - A 149 B10
- A 61 A21 - A 210 D11
- A 140 B19 - A 72 A10
- A 203 D18 - A 301 F10
- A 62 A20 - A 73 A9
= A 141 B18 - A 265 E9
- A 204 D17 - A 150 B9
- A 63 A19 - A 211 D10
- A 257 E17 - A 74 A8
= A 142 B17 - A 302 F9
- A 258 E16 - A 151 B8
- A 64 A18 - A 266 E8
- A 205 D16 - A 212 D9
- A 143 B16 - A 303 F8
- A 259 E15 - A 75 A7 GND
- A 65 Al7 - A 152 B7 GND
- A 144 B15 GND - A 76 A6
- A 297 F16 GND - A 153 B6
- A 206 D15 - A 77 A5
- A 66 Al6 - A 213 D8
- A 298 F15 - A 154 B5
- A 145 B14 - A 267 E7
- A 260 El14 - A 78 A4
- A 67 Al5 - A 304 F7
- A 207 D14 - A 155 B4
- A 68 Ala - A 214 D7
- A 299 F14 - A 79 A3
- A 146 B13 - A 268 E6
- A 261 E13 - A 156 B3
- A 69 A13 - A 215 D6
- A 208 D13 - A 80 A2
- A 147 B12 - A 216 D5
- A 262 E12 - A 81 B2 Vop
- A 70 Al2 - A 157 D4 Vop
- A 300 F13 Vop - B 217 ES GND
- A 209 D12 Vop - B 82 c2 GND
- A 148 B11 GND - B 269 F6
- A 263 E11l GND - B 1 B1
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-31. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (2/4)

(CMOS-10HD Series: u PD65309, 65509)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates

- B 83 D2 - B 12 N1

- B 158 E4 - B 274 N6

- B 2 C1l - B 13 P1

- B 84 E2 - B 226 P5

- B 159 F4 - B 93 P2

- B 3 D1 - B 166 N4

- B 218 F5 - B 14 R1

- B 85 F2 - B 275 P6

- B 219 G5 - B 94 R2

- B 4 El - B 227 RS

- B 160 G4 - B 167 P4

- B 86 G2 - B 276 R6

- B 220 HS - B 15 T1 Vop
- B 5 F1 - B 95 T2 GND
- B 87 H2 Vop - B 16 Ul

- B 270 G6 GND - B 96 u2

- B 161 H4 - B 17 V1

- B 6 Gl - B 168 R4

- B 271 H6 - B 97 V2

- B 88 J2 - B 228 T5

- B 221 J5 - B 18 w1

- B 7 H1 - B 277 T6

- B 162 J4 - B 98 w2

- B 8 Jl - B 169 T4

- B 272 J6 - B 19 Y1

- B 89 K2 - B 229 us

- B 222 K5 - B 99 Y2

- B 9 K1 - B 170 U4

- B 163 K4 - B 20 AAl

- B 90 L2 - B 171 V4

- B 223 L5 - B 100 AA2 GND
- B 10 L1 - B 172 W4 GND
- B 273 K6 Vob - C 230 V5 Vob
- B 164 L4 Vop - C 101 AA3 Vop
- B 91 M2 GND - C 278 U6

- B 224 M5 GND - C 21 AB2

- B 11 M1 - C 102 AA4

- B 225 NS - C 173 W5

- B 92 N2 - C 22 AB3

- B 165 M4 - C 103 AA5
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-31. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (3/4)

(CMOS-10HD Series: u PD65309, 65509)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- C 174 W6 - C 112 AAl4
- C 23 AB4 - C 181 w13
- C 231 V6 - C 34 AB15
- C 104 AA6 - C 284 ul4
- C 232 V7 - C 113 AA15
- C 24 AB5 - C 240 V15
- C 175 w7 - C 182 W14
- Cc 105 AA7 - c 285 u15
- C 233 V8 - c 35 AB16 GND
- Cc 25 ABG6 - C 114 AA16 GND
- C 106 AA8 GND - C 36 AB17
- C 279 u7 GND - C 115 AAL17
- C 176 w8 - C 37 AB18
- C 26 AB7 - C 183 W15
- C 280 us - C 116 AA18
- C 107 AA9 - C 241 V16
- C 234 V9 - c 38 AB19
- C 27 AB8 - C 286 ui16
- C 177 W9 - C 117 AA19
- C 28 AB9 - C 184 W16
- C 281 U9 - c 39 AB20
- C 108 AA10 - C 242 V17
- C 235 V10 - C 118 AA20
- C 29 AB10 - C 185 W17
- C 178 w10 - C 40 AB21
- C 109 AAll - C 186 w18
- C 236 V11 - C 119 AA21 Vop
- C 30 AB11 - C 187 W19 Vop
- C 282 u10 Vop - D 243 V18 GND
- C 179 W11 Vop - D 120 Y21 GND
- C 110 AA12 GND - D 287 ul7
- C 237 V12 GND - D 41 AA22
- C 31 AB12 - D 121 w21
- C 238 V13 - D 188 V19
- C 111 AA13 - D 42 Y22
- C 180 W12 - D 122 A\
- C 32 AB13 - D 189 u19
- C 283 uU13 - D 43 w22
- C 33 AB14 - D 244 u18
- C 239 V14 - D 123 u21
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-31. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (4/4)

(CMOS-10HD Series: u PD65309, 65509)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- D 245 T18 - D 132 H21
- D 44 V22 - D 253 H18
- D 190 T19 - D 197 J19
- D 124 T21 - D 294 H17
- D 246 R18 - D 55 G22 Vop
- D 45 u22 - D 133 G21 GND
- D 125 R21 Vop - D 56 F22
- D 288 T17 GND - D 134 F21
- D 191 R19 - D 57 E22
- D 46 T22 - D 198 H19
- D 289 R17 - D 135 E21
- D 126 P21 - D 254 G18
- D 247 P18 - D 58 D22
- D 47 R22 - D 295 G17
- D 192 P19 - D 136 D21
- D 48 P22 - D 199 G19
- D 290 P17 - D 59 c22
- D 127 N21 - D 255 F18
- D 248 N18 - D 137 Cc21
- D 49 N22 - D 200 F19
- D 193 N19 - D 60 B22
- D 128 M21 - D 201 E19
- D 249 M18 - D 138 B21 GND
- D 50 M22 - D 202 D19 GND
- D 291 N17 Vop
- D 194 M19 Vop
- D 129 L21 GND
- D 250 L18 GND
- D 51 L22
- D 251 K18
- D 130 K21
- D 195 L19
- D 52 K22
- D 292 K17
- D 53 J22
- D 252 J18
- D 131 J21
- D 196 K19
- D 54 H22
- D 293 J17
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-32. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (1/4)

(CMOS-10HD Series: u PD65310, 65510)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- A 256 E18 Vop - A 71 All
- A 139 B20 Vop - A 301 F10
- A 61 A21 - A 72 Al0
- A 62 A20 - A 210 D11
- A 203 D18 - A 149 B10
- A 140 B19 - A 264 E10
- A 296 F17 - A 73 A9
- A 63 Al19 - A 302 F9
- A 257 E17 - A 150 B9
- A 141 B18 - A 211 D10
- A 204 D17 - A 74 A8
- A 64 Al8 - A 265 E9
- A 258 E16 - A 303 F8
- A 142 B17 - A 212 D9
- A 259 E15 - A 151 B8
- A 65 Al7 - A 266 E8
- A 205 D16 - A 75 A7 GND
- A 143 B16 - A 152 B7 GND
- A 144 B15 GND - A 76 A6
- A 297 F16 GND - A 213 D8
- A 206 D15 - A 153 B6
- A 66 Al6 - A 304 F7
- A 298 F15 - A 77 A5
- A 67 Al5 - A 267 E7
- A 260 El4 - A 154 BS
- A 145 B14 - A 214 D7
- A 207 D14 - A 78 A4
- A 68 Ala - A 268 E6
- A 299 F14 - A 155 B4
- A 146 B13 - A 215 D6
- A 261 E13 - A 79 A3
- A 69 A13 - A 216 D5
- A 208 D13 - A 156 B3
- A 147 B12 - A 80 A2
- A 262 E12 - A 81 B2 Vop
- A 70 Al2 - A 157 D4 Vop
- A 300 F13 Vop - B 217 ES GND
- A 209 D12 Voo - B 82 c2 GND
- A 148 B11 GND - B B1
- A 263 E11l GND - B 2 C1l
User's Manual A16400EJ4VODM 291



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-32. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (2/4)

(CMOS-10HD Series: uPD65310, 65510)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates

- B 158 E4 - B 92 N2

- B 83 D2 - B 225 N5

- B 269 F6 - B 13 P1

- B 3 D1 - B 275 P6

- B 218 F5 - B 93 P2

- B 84 E2 - B 166 N4

- B 159 F4 - B 14 R1

- B 4 El - B 226 P5

- B 219 G5 - B 276 R6

- B 85 F2 - B 167 P4

- B 220 H5 - B 94 R2

- B 5 F1 - B 227 R5

- B 160 G4 - B 15 T1 Vop
- B 86 G2 - B 95 T2 GND
- B 87 H2 Vop - B 16 Ul

- B 270 G6 GND - B 168 R4

- B 161 H4 - B 96 u2

- B 6 Gl - B 277 T6

- B 271 H6 - B 17 V1

- B 7 H1 - B 228 T5

- B 221 J5 - B 97 V2

- B 88 J2 - B 169 T4

- B 162 J4 - B 18 w1

- B 8 Ji - B 229 us

- B 272 J6 - B 98 W2

- B 89 K2 - B 170 U4

- B 222 K5 - B 19 Y1

- B 9 K1 - B 171 V4

- B 163 K4 - B 99 Y2

- B 90 L2 - B 20 AAl

- B 223 L5 - B 100 AA2 GND
- B 10 L1 - B 172 w4 GND
- B 273 K6 Vob - C 230 V5 Vob
- B 164 L4 Vob - C 101 AA3 Vob
- B 91 M2 GND - C 21 AB2

- B 224 M5 GND - C 22 AB3

- B 11 M1 - C 173 W5

- B 274 N6 - C 102 AA4

- B 12 N1 - C 278 U6

- B 165 M4 - C 23 AB4
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-32. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (3/4)

(CMOS-10HD Series: u PD65310, 65510)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- C 231 V6 - C 112 AAl4
- C 103 AA5 - C 181 w13
- C 174 W6 - C 34 AB15
- C 24 AB5 - C 239 V14
- C 232 V7 - C 285 uU15
- C 104 AA6 - C 182 W14
- C 233 V8 - C 113 AA15
- C 25 AB6 - C 240 V15
- C 175 w7 - C 35 AB16 GND
- Cc 105 AA7 - C 114 AA16 GND
- C 106 AA8 GND - C 36 AB17
- C 279 u7 GND - C 183 W15
- C 176 w8 - C 115 AAl17
- C 26 AB7 - C 286 ui16
- C 280 us - C 37 AB18
- C 27 ABS8 - C 241 V16
- C 234 V9 - C 116 AA18
- C 107 AA9 - C 184 W16
- C 177 W9 - C 38 AB19
- C 28 AB9 - C 242 V17
- C 281 U9 - C 117 AA19
- C 108 AA10 - C 185 W17
- C 235 V10 - C 39 AB20
- C 29 AB10 - C 186 w18
- C 178 w10 - C 118 AA20
- C 109 AAll - C 40 AB21
- C 236 V11 - C 119 AA21 Vop
- C 30 AB11 - C 187 W19 Vop
- C 282 u10 Vop - D 243 V18 GND
- C 179 W11 Vop - D 120 Y21 GND
- C 110 AA12 GND - D 41 AA22
- C 237 V12 GND - D 42 Y22
- C 31 AB12 - D 188 V19
- C 283 uU13 - D 121 w21
- C 32 AB13 - D 287 ul7
- C 180 W12 - D 43 W22
- C 111 AA13 - D 244 ui18
- C 238 V13 - D 122 V21
- C 33 AB14 - D 189 u19
- C 284 ul4 - D 44 V22
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-32. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (4/4)

(CMOS-10HD Series: uPD65310, 65510)

Internal | Chip Side Ball Ball Voo/GND Internal | Chip Side Ball Ball Voo/GND
Chip Pin Number | Coordinates Chip Pin Number | Coordinates
- D 245 T18 - D 294 H17
- D 123 u21 - D 197 J19
- D 246 R18 - D 132 H21
- D 45 u22 - D 253 H18
- D 190 T19 - D 55 G22 Vop
- D 124 T21 - D 133 G21 GND
- D 125 R21 Vop - D 56 F22
- D 288 T17 GND - D 198 H19
- D 191 R19 - D 134 F21
- D 46 T22 - D 295 G17
- D 289 R17 - D 57 E22
- D 47 R22 - D 254 G18
- D 247 P18 - D 135 E21
- D 126 P21 - D 199 G19
- D 192 P19 - D 58 D22
- D 48 P22 - D 255 F18
- D 290 P17 - D 136 D21
- D 127 N21 - D 200 F19
- D 248 N18 - D 59 Cc22
- D 49 N22 - D 201 E19
- D 193 N19 - D 137 Cc21
- D 128 M21 - D 60 B22
- D 249 M18 - D 138 B21 GND
- D 50 M22 - D 202 D19 GND
- D 291 N17 Vop
- D 194 M19 Vop
- D 129 L21 GND
- D 250 L18 GND
- D 51 L22
- D 292 K17
- D 52 K22
- D 195 L19
- D 130 K21
- D 251 K18
- D 53 J22
- D 293 J17
- D 131 J21
- D 196 K19
- D 54 H22
- D 252 J18
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC,

SCAN PINS

* 4.9.11 393-pin FPBGA

(Bottom view)

Pin No. 45 j\

=

Pin No.

.67

A AAODOOOOOOODOOOOODOOOOCe®® A |2
[ N NoNoNoNoNoNoNoNoNONONONONONONONONONONON 1V NN IV
| JoNoN NoNeNoNeoNoNoNoNoNoNON NoNoNoNoNoNoNORN W Il
O00AO0OO0O0CAO0OO0D000OAOOODOAOO |2
O0O0O0O0 OO0OO0OO0O |19
O0O0O0 [ HoNoNoNoNoNoNoNONONONON | O0OO0O0O |18
O00O0 OAO0OO0OO0O0O0O0O0O0C0OADO O0O0O0 |17
O0O0O0 (ON®) OO0 A OOO |16
oOoOea OO OO0 @000 |15
O00O0 (ON®) OO0 O0O0O0 |14
O00O0 (ON®) (oo OO0O0O0 |13
Oo0O0O0 0O O O O 000 |12
O0OO0O0O OO OO O0O00 |1
O00O0 (ON®) O O OO0OO0O0 |1
O0O0Oe (oNe (o6 A ®OO |9
OO0 A (oNe) A OO O0O0O0 |s
O00O0 OAO0OO0OO0OO0OO0OO0OOOOAO OO0OO0O0 |7
O00O0 | NoNoNoNeoNoNoNoNoNoNoNON OO0OO0O0 |s
O00O0 OO0O0O0 |5
O00A0000A0000000A000A000 |4
yoloNoNoNoNoNoN NoNoNoNoNoNoNoNoNONON NONON I i
V' NoNoNoNeNoNeNoNoNoNoNeNoNoNoNoNoNoNoNoN N I I
A®OOOOODODODOOOODODODODODODODODO A AA |1

Pin No. 23— X_ \&
ACABAAY WV UTIRUPNMMLIKJI HGT FETDTCB A .

Pin No. 1
Remark A:GND (29 pins)
@ : Vop (28 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®
SMC SIN SOUT

1 (A1), 2 (B1), 3 (C1), 23 (ACL), 21 (AA1), 22 (AB1), None There are no restrictions on | 336

24 (AC2), 25 (AC3), 45 (AC23), 43 (AC21), 44 (AC22), the assignment of dedicated

46 (AB23), 47 (AA23), 67 (A23), | 65 (C23), 66 (B23), 87 (A3), scan path pins.

68 (A22), 69 (A21), 241 (D4), 88 (A2), 89 (B2), 109 (AB2),

245 (H4), 252 (R4), 257 (Y4), 129 (AB22), 149 (B22),

261 (Y8), 268 (Y15), 273 (Y20), | 170 (D3), 181 (R3), 188 (AA4),

277 (T20), 284 (J20), 289 (D20), | 199 (AA15), 206 (Y21),

293 (D16), 300 (D9), 353 (G7), | 217 (J21), 224 (C20),

363 (U7), 373 (U17), 383 (G17), | 235 (C9), 246 (J4), 262 (Y9),

393 (H8) 278 (R20), 294 (D15),

305 (F6), 317 (V6), 329 (V18),
341 (F18)
Note Total number of usable signal pins.
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-33. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (1/5)

(CMOS-9HD Series: g PD65949)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- A - - Vop - A 322 V11
- A - - GND - A 195 AAll
- A 259 Y6 - A 264 Y11
- A 110 AB3 - A 118 AB11
- A - - Vop - A 323 V12
- A 111 AB4 - A 34 AC12
- A 364 us - A 368 u12
- A 258 Y5 - A 265 Y12
- A 190 AAG - A 119 AB12
- A 26 AC4 - A 197 AA13
- A 260 Y7 - A 120 AB13
- A 112 AB5 - A 324 V13
- A 318 V7 - A 35 AC13
- A 189 AA5 - A 369 U13
- A 319 V8 - A 121 AB14
- A 113 ABG6 - A 196 AA12
- A 191 AA7 - A 36 AC14
- A 27 AC5 - A 198 AAl4

- A - - GND - A - - Vop
- A 28 AC6 - A 325 V14
- A 365 U9 - A 122 AB15
- A 114 AB7 - A 267 Y14
- A 320 \) - A 37 AC15
- A 29 AC7 - A 370 ui4
- A 192 AA8 - A 200 AA16
- A 115 ABS8 - A 266 Y13
- A - - Vop - A 123 AB16
- A 30 AC8 - A 326 V15
- A - - GND - A 38 AC16
- A 31 AC9 - A - - GND
- A 193 AA9 - A 124 AB17
- A 116 AB9 - A 371 ui15
- A 366 u10 - A 39 AC17
- A 32 AC10 - A 372 ul6
- A 263 Y10 - A 40 AC18
- A 194 AA10 - A 269 Y16
- A 321 V10 - A 41 AC19
- A 117 AB10 - A 201 AAl17
- A 367 ull - A 125 AB18
- A 33 AC11 - A 327 V16
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-33. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (2/5)

(CMOS-9HD Series: 4 PD65949)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- A 42 AC20 - B - - Vop
- A 270 Y17 - B 52 T23
- A 203 AA19 - B - - GND
- A 328 V17 - B 53 R23
- A 126 AB19 - B 211 R21
- A 202 AA18 - B 136 R22
- A 205 AA21 - B 376 P17
- A 271 Y18 - B 54 P23
- A 127 AB20 - B 279 P20
- A 272 Y19 - B 212 P21
- A 128 AB21 - B 333 P18
- A 204 AA20 - B 137 P22
- A - - Vop - B 377 N17
- A - - GND - B 55 N23
- B - - Vop - B 334 N18
- B - - GND - B 213 N21
- B 275 V20 - B 280 N20
- B 130 AA22 - B 138 N22
- B - - Vop - B 335 M18
- B 131 Y22 - B 56 M23
- B 374 T17 - B 378 M17
- B 274 W20 - B 281 M20
- B 208 V21 - B 139 M22
- B 48 Y23 - B 215 L21
- B 276 u20 - B 140 L22
- B 132 w22 - B 336 L18
- B 330 u18 - B 57 L23
- B 207 w21 - B 379 L17
- B 331 T18 - B 141 K22
- B 133 V22 - B 214 M21
- B 209 uz21 - B 58 K23
- B 49 W23 - B 216 K21
- B - - GND - B - - Vop
- B 50 V23 - B 337 K18
- B 375 R17 - B 142 J22
- B 134 u22 - B 283 K20
- B 332 R18 - B 59 J23
- B 51 u23 - B 380 K17
- B 210 T21 - B 218 H21
- B 135 T22 - B 282 L20
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-33. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (3/5)

(CMOS-9HD Series: g PD65949)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- B 143 H22 - C 342 F17
- B 338 Jis - C 225 C19
- B 60 H23 - C 343 F16
- B - - GND - C 153 B18
- B 144 G22 - C 227 C17
- B 381 J17 - C 71 A19
- B 61 G23 - C - - GND
- B 382 H17 - C 72 Al8
- B 62 F23 - C 385 G15
- B 285 H20 - C 154 B17
- B 63 E23 - C 344 F15
- B 219 G21 - C 73 Al7
- B 145 F22 - C 228 C16
- B 339 H18 - C 155 B16
- B 64 D23 - C - - Vop
- B 286 G20 - C 74 Al6
- B 221 E21 - C - - GND
- B 340 G18 - C 75 Al5
- B 146 E22 - C 229 C15
- B 220 F21 - C 156 B15
- B 223 c21 - C 386 G14
- B 287 F20 - C 76 Al4
- B 147 D22 - C 295 D14
- B 288 E20 - C 230 C14
- B 148 Cc22 - C 345 F14
- B 222 D21 - C 157 B14
- B - - Vop - C 387 G13
- B - - GND - C 77 Al3
- C - - Vop - C 346 F13
- C - - GND - C 231 C13
- C 291 D18 - C 296 D13
- C 150 B21 - C 158 B13
- C - - Vop - C 347 F12
- C 151 B20 - C 78 Al12
- C 384 G16 - C 388 G12
- C 290 D19 - C 297 D12
- C 226 C18 - C 159 B12
- C 70 A20 - C 233 Cl1
- C 292 D17 - C 160 B11
- C 152 B19 - C 348 F11
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

Table 4-33. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (4/5)

(CMOS-9HD Series: 4 PD65949)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- C 79 All - C - - Vop
- C 389 G11 - C - - GND
- C 161 B10 - D - - Vop
- Cc 232 C12 - D - - GND
- C 80 Al0 - D 243 F4
- C 234 c10 - D 90 c2
- C - - Voo - D - - Voo
- c 349 F10 - D 91 D2
- C 162 B9 - D 354 H7
- C 299 D10 - D 242 E4
- C 81 A9 - D 172 F3
- c 390 G10 - D 4 D1
- C 236 C8 - D 244 G4
- C 298 D11 - D 92 E2
- C 163 B8 - D 306 G6
- c 350 F9 - D 171 E3
- C 82 A8 - D 307 H6
- C - - GND - D 93 F2
- C 164 B7 - D 173 G3
- c 391 G9 - D 5 E1
- C 83 A7 - D - - GND
- C 392 G8 - D 6 F1
- C 84 A6 - D 355 J7
- c 301 D8 - D 94 G2
- C 85 A5 - D 308 J6
- C 237 Cc7 - D 7 G1
- Cc 165 B6 - D 174 H3
- c 351 F8 - D 95 H2
- C 86 A4 - D - - Vop
- C 302 D7 - D 8 H1
- C 239 C5 - D - - GND
- c 352 F7 - D 9 Ji
- C 166 B5 - D 175 J3
- C 238 C6 - D 96 J2
- Cc 169 C3 - D 356 K7
- c 303 D6 - D 10 K1
- C 167 B4 - D 247 K4
- C 304 D5 - D 176 K3
- C 168 B3 - D 309 K6
- Cc 240 C4 - D 97 K2
User's Manual A16400EJ4VODM 299



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-33. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (5/5)

(CMOS-9HD Series: g PD65949)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- D 357 L7 - D 105 V2
- D 11 L1 - D 315 T6
- D 310 L6 - D 20 Y1
- D 177 L3 - D 254 U4
- D 248 L4 - D 185 w3
- D 98 L2 - D 316 u6
- D 311 M6 - D 106 w2
- D 12 M1 - D 184 V3
- D 358 M7 - D 187 AA3
- D 249 M4 - D 255 V4
- D 99 M2 - D 107 Y2
- D 179 N3 - D 256 w4
- D 100 N2 - D 108 AA2
- D 312 N6 - D 186 Y3

- D 13 N1 - D - - Vop
- D 359 N7 - D - - GND
- D 101 P2

- D 178 M3

- D 14 P1

- D 180 P3

- D - - Vop

- D 313 P6

- D 102 R2

- D 251 P4

- D 15 R1

- D 360 P7

- D 182 T3

- D 250 N4

- D 103 T2

- D 314 R6

- D 16 T1

- D - - GND

- D 104 u2

- D 361 R7

- D 17 Ul

- D 362 T7

- D 18 V1

- D 253 T4

- D 19 w1

- D 183 u3
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

* 4.10 FPLGA

4.10.1 64-pin FPLGA

Pin No. 15 (Bottom view) Pin No. 22

~N

> O00 000 P |
»® OO OO @ »
ONORONONONONONG)
OO0 O0OOOOOO
OO0 O0OOOOOO
OO0 O0OOOOOO
25 NONORONON N -

> OO0 OO0 P

. J
Pin No. 8 G F E D ¢ B Pin No. 1
Remark A:GND (8 pins)
@ : Voo (4 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"***®
SMC SIN SOUT

1 (A1), 2 (B1), 7 (G1), 8 (H1), | 29 (B2), 34 (G2), 39 (G7), | None 30 3 49 52
15 (H8), 16 (G8), 21 (B8), 44 (B7)
22 (A8)

Note Total number of usable signal pins.

User's Manual A16400EJ4VODM 301



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-34. Correspondence Between Internal Chip Sides and Ball Numbers (64-pin FPLGA)

(CMOS-9HD, EA-9HD Series: u PD65943)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- A - - Vop - C 12 H5
- A 23 A7 - C 38 G6
- A 24 A6 - C 13 H6
- A 45 B6 - C 14 H7
- A 46 B5 - C - - Vop
- A 59 C5 - D - - GND
- A 57 D6 - D 40 F7
- A 25 A5 - D 17 F8
- A 47 B4 - D 55 F6
- A 61 D4 - D 18 E8
- A 26 A4 - D 56 E6
- A 48 B3 - D 63 E5
- A 27 A3 - D 19 D8
- A 28 A2 - D 41 E7
- A - - Vop - D 64 D5
- B - - GND - D 42 D7
- B 30 c2 - D 58 C6
- B 3 C1 - D 20 C8
- B 49 C3 - D 43 Cc7
- B 31 D2 - D - - GND
- B 50 D3
- B 60 C4
- B 4 D1
- B 51 E3
- B 62 E4
- B 5 E1l
- B 32 E2
- B 33 F2
- B 6 F1
- B - - GND
- C - - Vop
- C 9 H2
- C 10 H3
- C 52 F3
- C 35 G3
- C 53 F4
- C 36 G4
- C 11 H4
- C 54 F5
- C 37 G5
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CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbb, GND, NC, SCAN PINS

* 4.11 TFPBGA

4.11.1 65-pin TFPBGA

Pin No. 19 (Bottom view) Pin No. 28
4 \ / N\
AAOOOOOOAA v
| HONONORONONORONON IunE
O O OO |3
O O OO |
O O OO |
O O OO |-
O O OO |
O O A OO |3
| HONOHONONONONONON K
f AOOOOOO A A |
o \ J
K J H G F E D C B A
Pin No. 10 Pin No. 1
Remark A:GND (9 pins)
@ : Voo (4 pins)
GND Pin Voo Pin NC Pin SCAN Pins Signal Pin"**®
SMC SIN SOUT
1 (A1), 2 (B1), 9 (J1), 11 (K2), 18 (K9), 29 (A9), None 3 37 38 52
10 (K1), 19 (K10), 20 (J10), | 36 (A2)
27 (B10), 28 (A10), 65 (C3)
Note Total number of usable signal pins.
User's Manual A16400EJ4VODM 303



CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Vbpp, GND, NC, SCAN PINS

Table 4-35. Correspondence Between Internal Chip Sides and Ball Numbers (65-pin TFPBGA)

(CMOS-9HD, EA-9HD Series: u PD65443)

Internal Chip Side Ball Ball Voo/GND Internal Chip Side Ball Ball Voo/GND
Chip Pin Number |Coordinates Chip Pin Number |Coordinates
- A - - Vop - C 16 K7
- A 30 A8 - C 49 J7
- A 58 B9 - C 50 J8
- A 59 B8 - C 17 K8
- A 31 A7 - C - - Vop
- A 60 B7 - D - - GND
- A 32 A6 - D 21 H10
- A 61 B6 - D 51 J9
- A 33 A5 - D 52 H9
- A 62 B5 - D 22 G10
- A 34 A4 - D 53 G9
- A 63 B4 - D 23 F10
- A 64 B3 - D 54 F9
- A 35 A3 - D 24 E10
- A - - Vop - D 55 E9
- B - - GND - D 25 D10
- B 3 Bl - D 56 D9
- B 37 B2 - D 57 C9
- B 38 Cc2 - D 26 C10
- B 4 D1 - D - - GND
- B 39 D2
- B 5 E1l
- B 40 E2
- B 6 F1
- B 41 F2
- B 7 Gl
- B 42 G2
- B 43 H2
- B 8 H1
- B - - GND
- C - - Vop
- C 12 K3
- C 44 J2
- C 45 J3
- C 13 K4
- C 46 J4
- C 14 K5
- C 47 J5
- C 15 K6
- C 48 J6
304 User's Manual A16400EJ4VODM




CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vop, GND, NC, SCAN PINS

Cautions 1.
2.

This chapter is targeted for the CMOS-10HD Series.

The QFP and TBGA pin assignments are for all of the product names on the packages that
have been released.

Depending on the combination of master and package, some packages may not yet be
available. Be sure to confirm with NEC Electronics that the desired package has been
released. Also contact NEC Electronics if the desired package does not appear in the
Package column.

Assignment of dedicated scan path pins is restricted in packages with 313 or fewer pins. For
packages not described here, contact NEC Electronics.

Note that there are no restrictions on the assignment of dedicated scan path pins for
packages with 314 or more pins, regardless of the package type.

In the package of BGA type, A, B, C, and D in the chip side column correspond to A, B, C, and
D in the figure below. The pin placement list describes from the top to the bottom in the
direction of the arrows in the figure of the internal chip shown below. The last raw of each
table does not mean the chip side delimited.

Internal Chip

O

o8]
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbpb, GND, NC, SCAN PINS

5.1 QFP (fine pitch)

5.1.1 144-pin QFP (fine pitch)

Vo1

Voo2
Vb2
Voo1

108 73
GND{ 100 72 [} GND

GND { I 143 3 I } GND
1 36
£8 <5
GND Pin™°* Voor Pin"**% | Vooz Pin"™** | NC Pin SCAN Pins Signal Pin"*®*
SMC SIN sout
37,38, 71, 1,36, 73, 2, 35, 74, None 135 137 139 128
72,109, 110, 108 107
143, 144

Notes 1. GND pin: **G1 in DIF format
2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vo2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbbb, GND, NC, SCAN PINS

5.1.2 160-pin QFP (fine pitch)

-
aoQ
a0

==
ii
I
)

Note 4

GND Pin™** Voor Pin™*? | Vooz Pin"*% | NC Pin SCAN Pins Signal Pin
SYe SIN souT

21,41, 42, 1, 20, 40, 2,39, 43, None 44 45 46 136

79, 80, 101, 81, 100, 78, 82, 119,

121, 122, 120 123, 158

159, 160

Notes 1. GND pin: **G1 in DIF format

2. Vobipin=18Vor25V
Vo1 pin: **V1 in DIF format
3. Vop2 pin=3.3V

Vop2 pin: **V2 in DIF format
Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbpb, GND, NC, SCAN PINS

5.1.3 208-pin QFP (fine pitch)

} GND
A \/pp2

Oz

GND
78\9’[[\;?

Vs == 2p = Veb:
NHHHHEHHHHEHEHHHHEEHHHHEHEH dHHHHHHHHHEHHEHHEEEHEHHEHE HN
NOOOHHOHAAABAABAEOHAAAAARBAHOOHOAHHEARBAOBBAOHAAAAAN
dOooododododooooopoooodoodwbopoooooooopoppopopoopoudog

~ g 0 3 S‘a-'
o z$ £
GND Pin™°* Voor Pin"**% | Vooz Pin"*® | NC Pin SCAN Pins Signal Pin"*®*
sSMC SIN SouT
1,2, 26,51, 27,53, 78, 3, 50, 54, None 6 7 180
52, 79, 105, 104, 130, 103, 107,
106,131, 155, 157, 183, 154, 158,
156, 182 208 207
Notes 1. GND pin: **G1 in DIF format

2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vo2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbbb, GND, NC, SCAN PINS

5.1.4 240-pin QFP (fine pitch)

GND 2
Vop: 2

GND

= Voo2

Vooz &4

Vob1

s GND
rm Vob2

Voo1

Vbp1

&

106, 119, 135, 151, 166,
182, 196, 211, 227

104, 137, 148, 164,
198, 214, 225

150, 180, 212, 240

on the assignment of

dedicated scan path pins.

GND Pin"™°* Voor Pin™? Vooz Pin""* NC Pin SCAN Pins Signal Pin"*®*
sSMC \ SIN ‘SOUT
1,14,29, 45,59, 75,91,16, 32, 43, 77, 88,30, 61, 90, 121,| None There are no restrictions | 204

Notes 1.

2. Vobipin=18Vor25V
Vo1 pin: **V1 in DIF format
3. Vop2 pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.

GND pin: **G1 in DIF format

User's Manual A16400EJ4V0ODM

309



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbpb, GND, NC, SCAN PINS

5.1.5 304-pin QFP (fine pitch)

= Vo1
Vo2
}GND
GND
5  Voo1
}GND
=3 ooz
" Voo1
GND Pin™°* Voor Pin™*? | Vooz Pin™°® | NC Pin SCAN Pins Signal Pin"*®*
SMC SIN SOUT
1, 2, 20, 39, 40, 19, 37, 38, 3,74,78, None 10 12 14 252
58, 75, 76, 95,96, 57, 77,113, 151, 155,
115, 116, 133, 114, 152, 226, 230,
134, 153,154, 171, 189, 303,
172,191, 192, 190, 209,
210, 227, 228, 229, 265,
247, 248, 267, 266, 304
268, 285, 286

Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbbb, GND, NC, SCAN PINS

5.2 TQFP (fine pitch)

5.2.1 48-pin TQFP (fine pitch)

Under Study

User's Manual A16400EJ4VODM 311



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbpb, GND, NC, SCAN PINS

5.2.2 64-pin TQFP (fine pitch)

Siiaiis iasossee
[T 2 [T
LT [ T |
LT [ T |
LT [ T |
LT [ T |
LT [ T |
LT [ T |
LT [ T |
LT [ T |
LT [ T |
LT [ T |
L1 [ [ ]
L1 [ [ ]
L1 [ [ ]
mm 7 13

\ 1 9 16

HHHHHHHHIEHHHHEH

GND Pin™°" Vooi Pin"*? | Voo Pin""® NC Pin SCAN Pins Signal Pin"*®*
sSMC SIN souT
9,41 10 42 None 59 60 61 60

Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbbb, GND, NC, SCAN PINS

5.2.3 80-pin TQFP (fine pitch)

I8RRREARR AR AAARE

60
Voo1 I 61 40 [T Voo
Vbb2 Vbb2
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
1T 111
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
1T 1T 1
Vop2 % Vo2
Vop1 80 21 [ Voo
1 20
(SISl RRER IS
Z Z
O] ©)
GND Pin™°* Voor Pin"°? | Vo2 Pin"*® | NC Pin SCAN Pins Signal Pin"**®*
SMC SIN SOUT
1, 20, 41, 60 21, 40, 61, 22, 39, 62, None 15 16 17 68
80 79

Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vopb1 pin: **V1 in DIF format
3. Vop2 pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbpb, GND, NC, SCAN PINS

5.2.4 100-pin TQFP (fine pitch)

Vbb2

oA

a
a
>
-
1

75

GND 76

88

ARG A AR

Vbb2

[T Vob+

(é)]
a

50

38

BEEEEEEEEEEEEEEEEEEEEL:

GND

GND GND
1
I N [
[] N N L]
5 o 8 5
=N=] o 0
> > >>
GND Pin™°* Voor Pin"**% | Vooz Pin"*® | NC Pin SCAN Pins Signal Pin"*®*
SMC SIN souT
26, 50, 76, 1, 25, 51, 2,24,52, None 17 18 19 88
100 75 74
Notes 1. GND pin: **G1 in DIF format

2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format

3. Vop2pin=3.3V
Vo2 pin: **V2 in DIF format

4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbbb, GND, NC, SCAN PINS

5.2.5 120-pin TQFP (fine pitch)

GND

GND

N
a
a
>
N
N
!

3
>
|
|
0

oo

31

GND

GND

Note 1

GND Pin

Note 2

Voo1 Pin

Note 3

Vooz Pin

SCAN Pins

SMC

SIN

SOuUT

Signal Pin

Note 4

15, 31, 60,
75, 91, 120

1, 30, 61,
90

2,29, 62,
89

None

112

114

116

106

Notes 1.

GND pin: **G1 in DIF format

2. Vooipin=18Vor25V
Vop1 pin: **V1 in DIF format

3. Vop2pin=33V
Vopz2 pin: **V2 in DIF format

4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbpb, GND, NC, SCAN PINS

5.3 LQFP

5.3.1 44-pin LQFP

Under Study
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbbb, GND, NC, SCAN PINS

5.3.2 100-pin LQFP (fine pitch)

Note 4

GND Pin™* Voor Pin**? | Vopz Pin"*®? NC Pin SCAN Pins Signal Pin
sSMC SIN souT

26, 50, 76, 1, 25, 51, 2,24,52, None 17 18 19 88

100 75 74

Notes 1. GND pin: **G1 in DIF format

2. Vobipin=18Vor25V
Vo1 pin: **V1 in DIF format

3. Vop2 pin=3.3V
Vob2 pin: **V2 in DIF format

4. Total number of usable signal pins.
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5.3.3 144-pin LQFP

£< S8
INHHHHAHAHAHAAAHAAHHAAHHAAHAHHAHHEAHHHHANE
ININnnnnininnnnnnnnnnnniinnnnnnnnnnsm
0
}enD
}eND
GND Pin™°* Voor Pin"**% | Voo Pin"® | NC Pin SCAN Pins Signal Pin"*®*
SMC SIN SOUT
37,38, 71, 1, 36, 73, 2,35, 74, None 135 137 139 128
72,109, 110, 108 107
143,144
Notes 1. GND pin: **G1 in DIF format
2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vo2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

5.4 TBGA

5.4.1 256-pin TBGA (with heat spreader)

Pin No. 39 (BOTTOM VIEW)

b

OOQOOOQOOOQOOOOQOOOé
OOO0000O0O0O0OOOOO0OOOOOO
O]l JeIeiel 10I0le] Jelel 10iele] 1ele
OOO0OAOOAROOAORAOOAOOO
0101010, OO000O
OO0O OO0O
OO @A AO®OO
Glele] | BOOO
O0O00O OO0
OO®A OO0O
O0O0O AO®OO
OO0O OO000O
OO0ON BOOO
OO@A AO®OO
OO0O OO0O
OO00O OO0
OOOAOOAROAOORAOOAOOO
Ol JeIoiel 10i0] Jelelel 10iele] Jele
O]0]0101010I0I0I0I0I0)0)0I0I010]10]0]0]e)
QOQOOOQOOOQOOOOQOOOQ
YWV UTRPNMLTI K JHGTFTETDTCB A

Pin No. 20
Remark A :GND (16 pins)

@ : Vop1 (16 pins)
Il : Vop2 (8 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Note 1

Note 2

Note 3

Note 4

GND Pin Vop1 Pin Voo2 Pin NC SCAN Pins Signal Pin
Pin 1 smc | sin | sout

205 (D4), 208 (G4), 145 (C3), 149 (G3), 200 (H4), None | 142 | 143 | 144 216

212 (L4), 215 (P4), 153 (L3), 156 (P3), 214 (N4),

218 (U4), 221 (U7), 160 (V3), 164 (V7), 222 (US),

225 (U11), 228 (U14), | 168 (V11), 171 (V14), | 227 (U13),

231 (U17), 234 (P17), | 175(V18),179 (P18), | 235 (N17),

238 (K17), 241 (G17), | 183 (K18), 186 (G18), | 240 (H17),

244 (D17), 247 (D14), | 190 (C18)194 (C14), | 248 (D13),

251 (D10), 254 (D7) 198 (C10),201 (C7) 253 (D8)

Notes 1.

GND pin: *G1 in DIF format

2. Vobipin=18Vor25V
Vooz1 pin: **V1 in DIF format
3. Vopzpin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-1. Correspondence Between Internal Chip Pins and Ball Numbers
(256-pin TBGA (with Heat Spreader)) (1/4)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
1 A 160 V3 Vob1 33 A 10 K1
2 A 94 w2 34 A 85 K2
3 A 19 w1 35 A 152 K3
4 A 93 V2 36 A 211 K4
5 A 159 u3 37 A 9 J1
6 A 18 V1 38 A 84 J2
7 A 217 T4 39 A 151 J3
8 A 92 U2 40 A 210 J4
9 A 158 T3 41 A 8 H1
10 A 17 Ul 42 A 83 H2
11 A 91 T2 43 A 150 H3
12 A 16 T1 44 A 209 H4 Vob2
13 A 216 R4 45 A 7 Gl
14 A 157 R3 46 A 82 G2
15 A 90 R2 47 A 149 G3 Vob1
16 A 15 R1 48 A 208 G4 GND
17 A 215 P4 GND 49 A 6 F1
18 A 156 P3 Vob1 50 A 81 F2
19 A 89 P2 51 A 148 F3
20 A 14 P1 52 A 207 F4
21 A 214 N4 Vob2 53 A 5 El
22 A 155 N3 54 A 80 E2
23 A 88 N2 55 A 4 D1
24 A 13 N1 56 A 147 E3
25 A 213 M4 57 A 79 D2
26 A 154 M3 58 A 206 E4
27 A 87 M2 59 A 3 C1
28 A 12 M1 60 A 146 D3
29 A 212 L4 GND 61 A 78 c2
30 A 153 L3 Vob1 62 A 2 B1
31 A 86 L2 63 A 1 Al
32 A 11 L1 64 A 145 C3 Vob1
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-1. Correspondence Between Internal Chip Pins and Ball Numbers
(256-pin TBGA (with Heat Spreader)) (2/4)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
65 B 205 D4 GND 97 B 67 All
66 B 77 B2 98 B 136 B11
67 B 76 A2 99 B 197 Cl1
68 B 144 B3 100 B 250 D11
69 B 204 C4 101 B 66 Al12
70 B 75 A3 102 B 135 B12
71 B 256 D5 103 B 196 C12
72 B 143 B4 104 B 249 D12
73 B 203 C5 105 B 65 A13
74 B 74 A4 106 B 134 B13
75 B 142 B5 107 B 195 C13
76 B 73 A5 108 B 248 D13 Vop2
7 B 255 D6 109 B 64 Al4
78 B 202 C6 110 B 133 B14
79 B 141 B6 111 B 194 Cl4 Vo1
80 B 72 A6 112 B 247 D14 GND
81 B 254 D7 GND 113 B 63 Al5
82 B 201 c7 Vob1 114 B 132 B15
83 B 140 B7 115 B 193 C15
84 B 71 A7 116 B 246 D15
85 B 253 D8 Vop2 117 B 62 Al16
86 B 200 C8 118 B 131 B16
87 B 139 B8 119 B 61 Al7
88 B 70 A8 120 B 192 C16
89 B 252 D9 121 B 130 B17
90 B 199 c9 122 B 245 D16
91 B 138 B9 123 B 60 Al8
92 B 69 A9 124 B 191 C17
93 B 251 D10 GND 125 B 129 B18
94 B 198 C10 Vob1 126 B 59 Al19
95 B 137 B10 127 B 58 A20
96 B 68 Al10 128 B 244 D17 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-1. Correspondence Between Internal Chip Pins and Ball Numbers
(256-pin TBGA (with Heat Spreader)) (3/4)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
129 C 190 C18 Vop1 161 C 48 L20
130 C 128 B19 162 C 119 L19
131 C 57 B20 163 Cc 182 L18
132 C 127 C19 164 C 237 L17
133 C 189 D18 165 C 47 M20
134 C 56 C20 166 C 118 M19
135 C 243 E17 167 C 181 M18
136 C 126 D19 168 C 236 M17
137 C 188 E18 169 C 46 N20
138 C 55 D20 170 C 117 N19
139 C 125 E19 171 C 180 N18
140 C 54 E20 172 C 235 N17 VoD2
141 C 242 F17 173 C 45 P20
142 C 187 F18 174 C 116 P19
143 C 124 F19 175 C 179 P18 Vob1
144 C 53 F20 176 C 234 P17 GND
145 C 241 G17 GND 177 C 44 R20
146 C 186 G18 Vob1 178 C 115 R19
147 C 123 G19 179 C 178 R18
148 C 52 G20 180 C 233 R17
149 C 240 H17 Vob2 181 C 43 T20
150 C 185 H18 182 C 114 T19
151 C 122 H19 183 C 42 u20
152 C 51 H20 184 C 177 T18
153 C 239 Ji7 185 C 113 u19
154 C 184 J18 186 C 232 T17
155 C 121 J19 187 C 41 V20
156 C 50 J20 188 C 176 u18
157 C 238 K17 GND 189 C 112 V19
158 C 183 K18 Vob1 190 C 40 w20
159 C 120 K19 191 C 39 Y20
160 C 49 K20 192 C 175 V18 Vob1
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-1. Correspondence Between Internal Chip Pins and Ball Numbers
(256-pin TBGA (with Heat Spreader)) (4/4)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
193 D 231 u1l7 GND 225 D 29 Y10
194 D 111 W19 226 D 102 W10
195 D 38 Y19 227 D 167 V10
196 D 110 W18 228 D 224 u10
197 D 174 V17 229 D 28 Y9
198 D 37 Y18 230 D 101 W9
199 D 230 Ul6 231 D 166 V9
200 D 109 W17 232 D 223 U9
201 D 173 V16 233 D 27 Y8
202 D 36 Y17 234 D 100 W8
203 D 108 W16 235 D 165 V8
204 D 35 Y16 236 D 222 us8 Vb2
205 D 229 uU15 237 D 26 Y7
206 D 172 V15 238 D 99 W7
207 D 107 W15 239 D 164 V7 Vo1
208 D 34 Y15 240 D 221 u7 GND
209 D 228 ul4 GND 241 D 25 Y6
210 D 171 V14 Vob1 242 D 98 W6
211 D 106 W14 243 D 163 V6
212 D 33 Y14 244 D 220 U6
213 D 227 u13 Vop2 245 D 24 Y5
214 D 170 V13 246 D 97 W5
215 D 105 W13 247 D 23 Y4
216 D 32 Y13 248 D 162 V5
217 D 226 u12 249 D 96 W4
218 D 169 V12 250 D 219 U5
219 D 104 w12 251 D 22 Y3
220 D 31 Y12 252 D 161 V4
221 D 225 Ull GND 253 D 95 W3
222 D 168 V11 Vob1 254 D 21 Y2
223 D 103 W11 255 D 20 Y1
224 D 30 Y11 256 D 218 U4 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

5.4.2 352-pin TBGA (with heat spreader)

Pin No. 51 (BOTTOM VIEW) Pin No. 76

HO000000000000000000000000 |2
Slelelelolelelelolelelolelolelelelelolelolele oo o1 L
0000000 e e e e O 00 |
ODOOAOOAROAOROAO OAROAOOAOOO |28
0000 D000 |22
slelele OOO0 |2
OO@A A®O O |20
OO00 mOOO |1
O00m OO0 |18
OO@A AQ®O O |17
OO00 D000 |6
0000 mOOO |15
OO@A OO0 |14
OO00 AQ®O O |13
elele] D000 |12
OO00 OOO0 |
OO@A A®O O |10
0000 BOOO o
O00m 0000 |8
OO@A A |7
OO00 D000 |6
0000 0000 |5
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0000000 e e e e O en s
OO000000000000000000000000 |2
5OO00000000000000000000000 |

AE AC A AYWV UTRPNMLIKUJHGFEDTCTBA

Pin No. 26 AF - AD  AB Pin No. 1

Remark A:GND (24 pins)

@ : \Vop1 (24 pins)
Il : Vooz (12 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Note 1

Note 2

Note 3

GND Pin Voo1 Pin Voo2 Pin NC SCAN Pins Signal
Pin Tsuc | sn | sour | PN
277 (D4), 280 (G4), 193 (C3), 197 (G3), 281 (H4), None There are no restrictions on 292
283 (K4), 287 (P4), 200 (K3), 204 (P3), 285 (M4), the assignment of
dedicated scan path pins.

290 (U4), 293 (Y4), 207 (U3), 210 (Y3), 291 (V4),
296 (AC4), 299 (ACT), 214 (AD3), 218 (AD7), 300 (AC8),
302 (AC10), 306 (AC14), | 221 (AD10), 225 (AD14), 304 (AC12),
309 (AC17), 312 (AC20), | 228 (AD17), 231 (AD20), 310 (AC18),
315 (AC23), 318 (Y23), 235 (AD24), 239 (Y24), 319 (W23),
321 (U23), 325 (N23), 242 (U24), 246 (N24), 323 (R23),
328 (K23), 331 (G23), 249 (K24), 252 (G24), 329 (J23),
334 (D23), 337 (D20), 256 (C24), 260 (C20), 338 (D19),
340 (D17), 344 (D13), 263 (C17), 267 (C13), 342 (D15),
347 (D10), 350 (D7) 270 (C10), 273 (C7) 348 (D9)

Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vooz1 pin: **V1 in DIF format
3. Vopzpin=3.3V
Vob2 pin: **V2 in DIF format

4. Total number of usable signal pins.

326

User’'s Manual A16400EJ4VODM




CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (1/6)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
1 A 214 AD3 Vob1 33 A 289 T4
2 A 124 AE2 34 A 206 T3
3 A 25 AE1l 35 A 115 T2
4 A 123 AD2 36 A 16 T1
5 A 213 AC3 37 A 288 R4
6 A 24 AD1 38 A 205 R3
7 A 295 AB4 39 A 114 R2
8 A 122 AC2 40 A 15 R1
9 A 212 AB3 41 A 287 P4 GND
10 A 23 AC1 42 A 204 P3 Vob1
11 A 121 AB2 43 A 113 P2
12 A 22 AB1 44 A 14 P1
13 A 294 AA4 45 A 13 N1
14 A 211 AA3 46 A 112 N2
15 A 120 AA2 47 A 203 N3
16 A 21 AAl 48 A 286 N4
17 A 293 Y4 GND 49 A 12 M1
18 A 210 Y3 Vob1 50 A 111 M2
19 A 119 Y2 51 A 202 M3
20 A 20 Y1 52 A 285 M4 Vob2
21 A 292 W4 53 A 11 L1
22 A 209 W3 54 A 110 L2
23 A 118 w2 55 A 201 L3
24 A 19 w1 56 A 284 L4
25 A 291 V4 Vob2 57 A 10 K1
26 A 208 V3 58 A 109 K2
27 A 117 V2 59 A 200 K3 Vob1
28 A 18 V1 60 A 283 K4 GND
29 A 290 U4 GND 61 A 9 J1
30 A 207 U3 Vob1 62 A 108 J2
31 A 116 u2 63 A 199 J3
32 A 17 Ul 64 A 282 J4
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (2/6)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
65 A 8 H1 97 B 275 C5
66 A 107 H2 98 B 98 A4
67 A 198 H3 99 B 190 B5
68 A 281 H4 Vop2 100 B 97 A5
69 A 7 Gl 101 B 351 D6
70 A 106 G2 102 B 274 C6
71 A 197 G3 Vo1 103 B 189 B6
72 A 280 G4 GND 104 B 96 A6
73 A 6 F1 105 B 350 D7 GND
74 A 105 F2 106 B 273 Cc7 Vob1
75 A 196 F3 107 B 188 B7
76 A 279 F4 108 B 95 A7
7 A 5 El 109 B 349 D8
78 A 104 E2 110 B 272 C8
79 A 4 D1 111 B 187 B8
80 A 195 E3 112 B 94 A8
81 A 103 D2 113 B 348 D9 Vop2
82 A 278 E4 114 B 271 C9
83 A 3 C1 115 B 186 B9
84 A 194 D3 116 B 93 A9
85 A 102 c2 117 B 347 D10 GND
86 A 2 B1 118 B 270 C10 Vob1
87 A 1 Al 119 B 185 B10
88 A 193 C3 Vob1 120 B 92 Al10
89 B 277 D4 GND 121 B 346 D11
90 B 101 B2 122 B 269 Cl1
91 B 100 A2 123 B 184 B11l
92 B 192 B3 124 B 91 All
93 B 276 C4 125 B 345 D12
94 B 99 A3 126 B 268 C12
95 B 352 D5 127 B 183 B12
96 B 191 B4 128 B 90 Al2
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (3/6)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
129 B 344 D13 GND 161 B 81 A21
130 B 267 C13 Vob1 162 B 174 B21
131 B 182 B13 163 B 259 Cc21
132 B 89 Al3 164 B 336 D21
133 B 88 Ala 165 B 80 A22
134 B 181 B14 166 B 173 B22
135 B 266 C14 167 B 79 A23
136 B 343 D14 168 B 258 C22
137 B 87 Al5 169 B 172 B23
138 B 180 B15 170 B 335 D22
139 B 265 C15 171 B 78 A24
140 B 342 D15 Vob2 172 B 257 C23
141 B 86 Al6 173 B 171 B24
142 B 179 B16 174 B 77 A25
143 B 264 C16 175 B 76 A26
144 B 341 D16 176 B 334 D23 GND
145 B 85 Al7 177 C 256 C24 Vob1
146 B 178 B17 178 C 170 B25
147 B 263 C17 Vob1 179 C 75 B26
148 B 340 D17 GND 180 C 169 C25
149 B 84 A18 181 C 255 D24
150 B 177 B18 182 C 74 C26
151 B 262 C18 183 C 333 E23
152 B 339 D18 184 C 168 D25
153 B 83 A19 185 C 254 E24
154 B 176 B19 186 C 73 D26
155 B 261 C19 187 C 167 E25
156 B 338 D19 Vob2 188 C 72 E26
157 B 82 A20 189 C 332 F23
158 B 175 B20 190 C 253 F24
159 B 260 C20 Vob1 191 C 166 F25
160 B 337 D20 GND 192 C 71 F26
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (4/6)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
193 C 331 G23 GND 225 C 62 R26
194 C 252 G24 Vob1 226 C 157 R25
195 Cc 165 G25 227 Cc 244 R24
196 C 70 G26 228 C 323 R23 VD2
197 Cc 330 H23 229 C 61 T26
198 C 251 H24 230 C 156 T25
199 Cc 164 H25 231 C 243 T24
200 C 69 H26 232 C 322 T23
201 C 329 J23 Vob2 233 Cc 60 u26
202 C 250 J24 234 C 155 u25
203 C 163 J25 235 Cc 242 u24 Vo1
204 C 68 J26 236 C 321 uz23 GND
205 Cc 328 K23 GND 237 C 59 V26
206 C 249 K24 Vob1 238 C 154 V25
207 C 162 K25 239 C 241 V24
208 C 67 K26 240 C 320 V23
209 C 327 L23 241 C 58 W26
210 C 248 L24 242 C 153 W25
211 C 161 L25 243 C 240 w24
212 C 66 L26 244 C 319 W23 Vop2
213 C 326 M23 245 Cc 57 Y26
214 C 247 M24 246 C 152 Y25
215 C 160 M25 247 Cc 239 Y24 Vo1
216 C 65 M26 248 C 318 Y23 GND
217 Cc 325 N23 GND 249 C 56 AA26
218 C 246 N24 Vob1 250 C 151 AA25
219 C 159 N25 251 Cc 238 AA24
220 C 64 N26 252 C 317 AA23
221 Cc 63 P26 253 Cc 55 AB26
222 C 158 P25 254 C 150 AB25
223 C 245 P24 255 C 54 AC26
224 C 324 P23 256 C 237 AB24
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (5/6)

Internal Chip Side Ball Ball Vob1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
257 C 149 AC25 289 D 310 AC18 Vb2
258 C 316 AB23 290 D 229 AD18
259 C 53 AD26 291 D 140 AE18
260 C 236 AC24 292 D 43 AF18
261 C 148 AD25 293 D 309 AC17 GND
262 C 52 AE26 294 D 228 AD17 Vop1
263 C 51 AF26 295 D 139 AE17
264 C 235 AD24 Vop1 296 D 42 AF17
265 D 315 AC23 GND 297 D 308 AC16
266 D 147 AE25 298 D 227 AD16
267 D 50 AF25 299 D 138 AE16
268 D 146 AE24 300 D 41 AF16
269 D 234 AD23 301 D 307 AC15
270 D 49 AF24 302 D 226 AD15
271 D 314 AC22 303 D 137 AE15
272 D 145 AE23 304 D 40 AF15
273 D 233 AD22 305 D 306 AC14 GND
274 D 48 AF23 306 D 225 AD14 Vop1
275 D 144 AE22 307 D 136 AE14
276 D 47 AF22 308 D 39 AF14
277 D 313 AC21 309 D 38 AF13
278 D 232 AD21 310 D 135 AE13
279 D 143 AE21 311 D 224 AD13
280 D 46 AF21 312 D 305 AC13
281 D 312 AC20 GND 313 D 37 AF12
282 D 231 AD20 Vop1 314 D 134 AE12
283 D 142 AE20 315 D 223 AD12
284 D 45 AF20 316 D 304 AC12 Vob2
285 D 311 AC19 317 D 36 AF11
286 D 230 AD19 318 D 133 AE11
287 D 141 AE19 319 D 222 AD11
288 D 44 AF19 320 D 303 AC11
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-2. Correspondence Between Internal Chip Pins and Ball Numbers
(352-pin TBGA (with Heat Spreader)) (6/6)

Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND
321 D 35 AF10
322 D 132 AE10
323 D 221 AD10 Vob1
324 D 302 AC10 GND
325 D 34 AF9
326 D 131 AE9
327 D 220 AD9
328 D 301 AC9
329 D 33 AF8
330 D 130 AES8
331 D 219 AD8
332 D 300 AC8 Vop2
333 D 32 AF7
334 D 129 AE7
335 D 218 AD7 Vob1
336 D 299 AC7 GND
337 D 31 AF6
338 D 128 AE6
339 D 217 AD6
340 D 298 AC6
341 D 30 AF5
342 D 127 AE5
343 D 29 AF4
344 D 216 AD5
345 D 126 AE4
346 D 297 AC5
347 D 28 AF3
348 D 215 AD4
349 D 125 AE3
350 D 27 AF2
351 D 26 AF1
352 D 296 AC4 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

5.4.3 420-pin TBGA (with heat spreader)

Pin No. 51 (BOTTOM VIEW) Pin No. 76
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Pin No. 26 AFAD  AB Pin No. 1

= N W B OO N

Remark A:GND (28 pins)
@ : Vo1 (28 pins)
Il : Vooz (14 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Note 1

Note 2

Note 3

GND Pin Vop1 Pin Voo2 Pin NC SCAN Pins Signal
Pin Tsuc | s | sour | P
353 (E5), 356 (H5), 277 (D4), 281 (H4), 354 (F5), None There are no restrictions on 350
358 (K5), 360 (M5), 283 (K4), 285 (M4), 359 (L5), the assignment of
dedicated scan path pins.

363 (R5), 365 (U5), 288 (R4), 290 (U4), 364 (T5),
367 (W5), 370 (AB5), 292 (W4), 296 (AC4), 369 (AA5),
373 (AB8), 375 (AB10), 300 (AC8), 302 (AC10), 371 (AB6),
377 (AB12), 380 (AB15), | 304 (AC12), 307 (AC15), | 381 (AB16),
382 (AB17), 384 (AB19), | 309 (AC17), 311 (AC19), | 386 (AB21),
387 (AB22), 390 (W22), 315 (AC23), 319 (W23), 388 (AA22),
392 (U22), 394 (R22), 321 (U23), 323 (R23), 393 (T22),
397 (M22), 399 (K22), 326 (M23), 328 (K23), 398 (L22),
401 (H22), 404 (E22), 330 (H23), 334 (D23), 403 (F22),
407 (E19), 409 (E17), 338 (D19), 340 (D17), 405 (E21),
411 (E15), 414 (E12), 342 (D15), 345 (D12), 415 (E11),
416 (E10), 418 (E8) 347 (D10), 349 (D8) 420 (E6)

Notes 1.

GND pin: *G1 in DIF format

2. Vobipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vopz2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (1/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
1 A 296 AC4 Vob1 31 A 117 V2
2 A 214 AD3 32 A 18 V1
3 A 25 AE1l 33 A 365 us GND
4 A 123 AD2 34 A 290 U4 Vob1
5 A 213 AC3 35 A 207 U3
6 A 369 AA5 VoD2 36 A 116 u2
7 A 295 AB4 37 A 17 Ul
8 A 24 AD1 38 A 364 T5 Vb2
9 A 122 AC2 39 A 289 T4
10 A 212 AB3 40 A 206 T3
11 A 294 AA4 41 A 115 T2
12 A 23 AC1 42 A 16 T1
13 A 368 Y5 43 A 363 R5 GND
14 A 121 AB2 44 A 288 R4 Vob1
15 A 211 AA3 45 A 205 R3
16 A 293 Y4 46 A 114 R2
17 A 22 AB1 47 A 15 R1
18 A 120 AA2 48 A 362 P5
19 A 210 Y3 49 A 287 P4
20 A 367 W5 GND 50 A 204 P3
21 A 292 W4 Vob1 51 A 113 P2
22 A 21 AAl 52 A 14 P1
23 A 119 Y2 53 A 203 N3
24 A 209 W3 54 A 286 N4
25 A 20 Y1l 55 A 361 N5
26 A 118 w2 56 A 112 N2
27 A 366 V5 57 A 13 N1
28 A 291 A 58 A 12 M1
29 A 208 V3 59 A 111 M2
30 A 19 w1 60 A 202 M3
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (2/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
61 A 285 M4 Vo1 91 A 104 E2
62 A 360 M5 GND 92 A 355 G5
63 A 11 L1 93 A 4 D1
64 A 110 L2 94 A 279 F4
65 A 201 L3 95 A 195 E3
66 A 284 L4 96 A 103 D2
67 A 359 LS Vop2 97 A 3 C1
68 A 10 K1 98 A 278 E4
69 A 109 K2 99 A 354 F5 Vop2
70 A 200 K3 100 A 194 D3
71 A 283 K4 Vo1 101 A 102 C2
72 A 358 K5 GND 102 A 2 B1
73 A 9 J1 103 A 1 Al
74 A 108 J2 104 A 101 B2
75 A 8 H1 105 A 277 D4 Vo1
76 A 199 J3 106 B 353 E5 GND
77 A 282 J4 107 B 193 C3
78 A 357 J5 108 B 100 A2
79 A 107 H2 109 B 192 B3
80 A 7 G1 110 B 276 C4
81 A 198 H3 111 B 420 E6 Vop2
82 A 106 G2 112 B 352 D5
83 A 6 F1 113 B 99 A3
84 A 281 H4 Vob1 114 B 191 B4
85 A 356 H5 GND 115 B 275 C5
86 A 197 G3 116 B 351 D6
87 A 105 F2 117 B 98 A4
88 A 5 El 118 B 419 E7
89 A 280 G4 119 B 190 B5
90 A 196 F3 120 B 274 C6
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (3/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
121 B 350 D7 151 B 183 B12
122 B 97 A5 152 B 90 Al2
123 B 189 B6 153 B 413 E13
124 B 273 Cc7 154 B 344 D13
125 B 418 E8 GND 155 B 267 C13
126 B 349 D8 Vob1 156 B 182 B13
127 B 96 A6 157 B 89 A13
128 B 188 B7 158 B 266 Cl4
129 B 272 c8 159 B 343 D14
130 B 95 A7 160 B 412 E14
131 B 187 B8 161 B 181 B14
132 B 417 E9 162 B 88 Al4
133 B 348 D9 163 B 87 Al5
134 B 271 c9 164 B 180 B15
135 B 94 A8 165 B 265 C15
136 B 186 B9 166 B 342 D15 Vob1
137 B 93 A9 167 B 411 E15 GND
138 B 416 E10 GND 168 B 86 Al6
139 B 347 D10 Vob1 169 B 179 B16
140 B 270 Cc10 170 B 264 C16
141 B 185 B10 171 B 341 D16
142 B 92 Al0 172 B 410 E16
143 B 415 Ell Vob2 173 B 85 Al7
144 B 346 D11 174 B 178 B17
145 B 269 C11 175 B 263 C17
146 B 184 B11 176 B 340 D17 Vob1
147 B 91 All 177 B 409 E17 GND
148 B 414 E12 GND 178 B 84 Al8
149 B 345 D12 Vob1 179 B 177 B18
150 B 268 C12 180 B 83 A19
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (4/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
181 B 262 C18 211 C 334 D23 Vo1
182 B 339 D18 212 C 256 Cc24
183 B 408 E18 213 C 75 B26
184 B 176 B19 214 C 169 C25
185 B 82 A20 215 C 255 D24
186 B 261 C19 216 C 403 F22 Vop2
187 B 175 B20 217 C 333 E23
188 B 81 A21 218 C 74 C26
189 B 338 D19 Vo1 219 Cc 168 D25
190 B 407 E19 GND 220 C 254 E24
191 B 260 C20 221 C 332 F23
192 B 174 B21 222 C 73 D26
193 B 80 A22 223 C 402 G22
194 B 337 D20 224 C 167 E25
195 B 259 Cc21 225 C 253 F24
196 B 173 B22 226 C 331 G23
197 B 406 E20 227 C 72 E26
198 B 79 A23 228 C 166 F25
199 B 336 D21 229 C 252 G24
200 B 258 C22 230 C 401 H22 GND
201 B 172 B23 231 C 330 H23 Vo1
202 B 78 A24 232 C 71 F26
203 B 335 D22 233 C 165 G25
204 B 405 E21 Vop2 234 C 251 H24
205 B 257 Cc23 235 C 70 G26
206 B 171 B24 236 C 164 H25
207 B 77 A25 237 C 400 J22
208 B 76 A26 238 C 329 J23
209 B 170 B25 239 C 250 J24
210 B 404 E22 GND 240 C 69 H26
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (5/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
241 C 163 J25 271 C 323 R23 Vob1
242 C 68 J26 272 C 394 R22 GND
243 C 399 K22 GND 273 C 61 T26
244 C 328 K23 Vob1 274 C 156 T25
245 C 249 K24 275 C 243 T24
246 C 162 K25 276 C 322 T23
247 C 67 K26 277 C 393 T22 Vop2
248 C 398 L22 VD2 278 C 60 U26
249 C 327 L23 279 C 155 u25
250 C 248 L24 280 C 242 u24
251 C 161 L25 281 C 321 u23 Vob1
252 C 66 L26 282 C 392 u22 GND
253 C 397 M22 GND 283 C 59 V26
254 C 326 M23 Vob1 284 C 154 V25
255 C 247 M24 285 C 58 W26
256 C 160 M25 286 C 241 V24
257 C 65 M26 287 C 320 V23
258 C 396 N22 288 C 391 V22
259 C 325 N23 289 C 153 W25
260 C 246 N24 290 C 57 Y26
261 C 159 N25 291 C 240 w24
262 C 64 N26 292 C 152 Y25
263 C 245 P24 293 C 56 AA26
264 C 324 P23 294 C 319 W23 Vob1
265 C 395 P22 295 C 390 w22 GND
266 C 158 P25 296 C 239 Y24
267 C 63 P26 297 C 151 AA25
268 C 62 R26 298 C 55 AB26
269 C 157 R25 299 C 318 Y23
270 C 244 R24 300 C 238 AA24
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (6/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
301 C 150 AB25 331 D 312 AC20
302 C 389 Y22 332 D 47 AF22
303 C 54 AC26 333 D 143 AE21
304 C 317 AA23 334 D 231 AD20
305 C 237 AB24 335 D 384 AB19 GND
306 C 149 AC25 336 D 311 AC19 Vob1
307 Cc 53 AD26 337 D 46 AF21
308 C 316 AB23 338 D 142 AE20
309 C 388 AA22 Vob2 339 D 230 AD19
310 C 236 AC24 340 D 45 AF20
311 C 148 AD25 341 D 141 AE19
312 C 52 AE26 342 D 383 AB18
313 Cc 51 AF26 343 D 310 AC18
314 C 147 AE25 344 D 229 AD18
315 C 315 AC23 Vo1 345 D 44 AF19
316 D 387 AB22 GND 346 D 140 AE18
317 D 235 AD24 347 D 43 AF18
318 D 50 AF25 348 D 382 AB17 GND
319 D 146 AE24 349 D 309 AC17 Vo1
320 D 234 AD23 350 D 228 AD17
321 D 386 AB21 Vob2 351 D 139 AE17
322 D 314 AC22 352 D 42 AF17
323 D 49 AF24 353 D 381 AB16 Vob2
324 D 145 AE23 354 D 308 AC16
325 D 233 AD22 355 D 227 AD16
326 D 313 AC21 356 D 138 AE16
327 D 48 AF23 357 D 41 AF16
328 D 385 AB20 358 D 380 AB15 GND
329 D 144 AE22 359 D 307 AC15 Vo1
330 D 232 AD21 360 D 226 AD15
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-3. Correspondence Between Internal Chip Pins and Ball Numbers
(420-pin TBGA (with Heat Spreader)) (7/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
361 D 137 AE15 391 D 220 AD9
362 D 40 AF15 392 D 301 AC9
363 D 379 AB14 393 D 374 AB9
364 D 306 AC14 394 D 130 AES8
365 D 225 AD14 395 D 32 AF7
366 D 136 AE14 396 D 219 AD8
367 D 39 AF14 397 D 129 AE7
368 D 224 AD13 398 D 31 AF6
369 D 305 AC13 399 D 300 AC8 Vop1
370 D 378 AB13 400 D 373 ABS8 GND
371 D 135 AE13 401 D 218 AD7
372 D 38 AF13 402 D 128 AE6
373 D 37 AF12 403 D 30 AF5
374 D 134 AE12 404 D 299 AC7
375 D 223 AD12 405 D 217 AD6
376 D 304 AC12 Vob1 406 D 127 AE5
377 D 377 AB12 GND 407 D 372 AB7
378 D 36 AF11 408 D 29 AF4
379 D 133 AE11 409 D 298 AC6
380 D 222 AD11 410 D 216 AD5
381 D 303 AC11 411 D 126 AE4
382 D 376 AB11 412 D 28 AF3
383 D 35 AF10 413 D 297 AC5
384 D 132 AE10 414 D 371 AB6 VoD2
385 D 221 AD10 415 D 215 AD4
386 D 302 AC10 Vob1 416 D 125 AE3
387 D 375 AB10 GND 417 D 27 AF2
388 D 34 AF9 418 D 26 AF1
389 D 131 AE9 419 D 124 AE2
390 D 33 AF8 420 D 370 AB5 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

5.4.4 432-pin TBGA (with heat spreader)

Pin No.61

(Bottom view)

00O
00O

OOPOPOROOPOOCOPOOROPOPOOO
0000000000000 e00000
OOOO0.00000.0000000%%

olole] Jole] [elejele] Jelelele] [0]e)

MAAOCOOACAONOGAOOOAOOMOAOAOOOAAN
AAOOOOOO0@000000000000000000AA
AOEOOO000000000e00e00e000000OMOA
00000000OROOO0A0O0ORMOO0O000000

0000
00O
OO0 A
0000
OO®A
0000
HOON

OO0O0O0O0O0OOOEOOOOAOOOOROOOOOOOOOO
AOCBOOOOOOO0OOOOOOOOOOLeOOOOOOmOA
AAOCOOOOOOOOOOOOOOOOOOOOOOOOOOAA
HAAOCOGAOAONOOAOGOAOONOAOAGOOAANR

AK AH AF AD AB

YWVUTRPNMLKJHGFEDCBA

AL AJ AG AE AC AA

Pin No.31

Remark A:GND (48 pins)
®: Voo:1 (28 pins)
l: Vop2 (24 pins)
©:NC (3 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbp,

GND, NC, SCAN PINS

Note 1

Note 2

Note 3

GND Pin Voo1 Pin Voo2 Pin NC Pin SCAN Pins Signal
smMc | siN | sout Pin""
2(B1), 3(C1), 7 (G1),9 (J1),|6 (F1), 16 (T1), 1(A1),11(L1), 284 (AJ28), | There are no restrictions | 329
14 (P1), 18 (V1), 23 (AC1),|26 (AF1), 73 (W31), |21 (AA1), 31 (AL1), 285 (AJ29), | on the assignment of
25 (AE1), 29 (AJ1), 105 (A17), 112 (A12), |41 (AL11), 51 (AL21), | pgg (AH20) | dedicated scan path

30 (AK1), 32 (AL2), 33 (AL3),
37 (AL7), 39 (AL9),

44 (AL14), 48 (AL18),

53 (AL23), 55 (AL25),

59 (AL29), 60 (AL30),

62 (AK31), 63 (AJ31),

67 (AE31), 69 (AC31),

74 (V31), 78 (P31), 83 (J31),
85 (G31), 89 (C31),

90 (B31), 92 (A30), 93 (A29),
97 (A25), 99 (A23),

104 (A18), 108 (A14),

113 (A9), 115 (A7), 119 (A3),
120 (A2), 121 (B2),

149 (AK2), 177 (AK30),

205 (B30), 349 (T4),

373 (AH16), 397 (T28),

421 (D16)

132 (N2), 138 (W2),
141 (AB2),

160 (AK13),

166 (AK19),

169 (AK22),

185 (AB30),

201 (F30), 209 (B26),
212 (B23), 240 (K3),
266 (AJ10),

272 (AJ17),

289 (AE29),

298 (T29), 301 (N29),
304 (K29), 321 (C19),
326 (C14), 333 (C7),
365 (AH8),

381 (AH24)

61 (AL31), 71 (AA31),
81(L31), 91 (A31),
101 (A21), 111 (A11),
233 (C3), 259 (AJ3),
285 (AJ29),
311 (C29), 344 (L4),
354 (AAd),
368 (AH11),
378 (AH21),

392 (AA28),

402 (L28), 416 (D28),
426 (D11)

pins.

Notes 1.

GND pin: **G1 in DIF format

2. Vobipin=18Vor25V
Vop1 pin: *V1 in DIF format
3. Vopzpin=3.3V
Vop2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-4. Correspondence Between Internal Chip Pins and Ball Numbers
(432-pin TBGA (with Heat Spreader)) (1/7)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- A - - Vop2 - A - - GND
- A - - GND - A 353 Y4
- A - - Vo2 - A 250 Y3
- A 148 AJ2 - A 139 Y2
- A 258 AH3 - A - - Vbb2
- A 147 AH2 - A 20 Y1
- A 28 AH1 - A 352 W4
- A 360 AG4 - A 249 W3
- A 257 AG3 - A - - Vop1
- A - - GND - A 19 W1
- A 146 AG2 - A - - GND
- A 27 AG1 - A 137 V2
- A 359 AF4 - A 248 V3
- A 256 AF3 - A 351 V4
- A - - GND - A 17 U1
- A 145 AF2 - A 136 u2
- A - - Vop1 - A 247 u3
- A 358 AE4 - A 350 u4
- A 255 AE3 - A - - GND
- A 144 AE2 - A 246 T3
- A - - GND - A 135 T2
- A 357 AD4 - A - - Vop1
- A 254 AD3 - A 348 R4
- A 143 AD2 - A 245 R3
- A 24 AD1 - A 134 R2
- A 356 AC4 - A 15 R1
- A 253 AC3 - A 347 P4
- A 142 AC2 - A 244 P3
- A - - GND - A 133 P2
- A 355 AB4 - A - - GND
- A 252 AB3 - A 346 N4
- A - - Vop1 - A 243 N3
- A 22 AB1 - A - - Vop1
- A - - Vop2 - A 13 N1
- A 251 AA3 - A 345 M4
- A 140 AA2 - A 242 M3

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-4. Correspondence Between Internal Chip Pins and Ball Numbers
(432-pin TBGA (with Heat Spreader)) (2/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND

- A 131 M2 - A - - Vb2

- A 12 M1 - A 122 Cc2

- A - - GND - B - - GND

- A - - Vb2 - B 232 B3

- A 241 L3 - B 337 D4

- A 130 L2 - B - - Vb2

- A 343 K4 - B 336 Cc4

- A - - Vb1 - B 231 B4

- A 129 K2 - B 118 A4

- A 10 K1 - B 432 D5

- A 342 J4 - B 335 C5

- A 239 J3 - B - - GND

- A 128 J2 - B 230 B5

- A - - GND - B 117 A5

- A - - Vb2 - B 431 D6

- A 341 H4 - B - - GND

- A 238 H3 - B 334 C6

- A 127 H2 - B 229 B6

- A 8 HA1 - B 116 A6

- A 340 G4 - B 430 D7

- A 237 G3 - B - - Vb1

- A 126 G2 - B 228 B7

- A - - GND - B - - GND

- A - - Vb1 - B 429 D8

- A 125 F2 - B 332 Cc8

- A 236 F3 - B 227 B8

- A 339 F4 - B 114 A8

- A 5 E1 - B 428 D9

- A 4 D1 - B 331 C9

- A - - GND - B 226 B9

- A 124 E2 - B - - GND

- A 235 E3 - B 427 D10

- A 338 E4 - B 330 C10

- A - - GND - B 225 B10

- A 234 D3 - B - - Vb1

- A 123 D2 - B - - Vob2
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-4. Correspondence Between Internal Chip Pins and Ball Numbers
(432-pin TBGA (with Heat Spreader)) (3/7)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- B 329 Cc11 - B 417 D20
- B 224 B11 - B 320 C20
- B - - GND - B 215 B20
- B 425 D12 - B 102 A20
- B 328 C12 - B - - GND
- B 223 B12 - B - - Vb2
- B - - Vo2 - B 319 c21
- B 110 A12 - B 214 B21
- B 424 D13 - B 415 D22
- B 327 C13 - B 318 Cc22
- B 222 B13 - B 213 B22
- B 109 A13 - B 100 A22
- B - - GND - B 414 D23
- B 221 B14 - B 317 C23
- B - - Vo1 - B - - Vo1
- B 423 D14 - B - - GND
- B 107 A15 - B - - Vb2
- B 220 B15 - B 413 D24
- B 325 C15 - B 316 C24
- B 422 D15 - B 211 B24
- B - - GND - B 98 A24
- B 324 Cc16 - B 412 D25
- B 219 B16 - B 315 C25
- B 106 A16 - B 210 B25
- B 420 D17 - B - - GND
- B 323 c17 - B 96 A26
- B 218 B17 - B - - Vop1
- B - - Vb1 - B 314 C26
- B 419 D18 - B 411 D26
- B 322 Cc18 - B 95 A27
- B 217 B18 - B 94 A28
- B - - GND - B - - GND
- B 418 D19 - B 208 B27
- B - - Vop1 - B 313 c27
- B 216 B19 - B 410 D27
- B 103 A19 - B - - GND

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-4. Correspondence Between Internal Chip Pins and Ball Numbers
(432-pin TBGA (with Heat Spreader)) (4/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- B 312 Cc28 - C 82 K31
- B 207 B28 - C - - Vb2
- B 206 B29 - C 303 L29
- B 409 D28 - C 196 L30
- C - - Vop2 - C - - GND
- C - - GND - C 401 M28
- C - - Vbb2 - (o} 302 M29
- C 204 C30 - C 195 M30
- C 310 D29 - C - - Vb2
- C 203 D30 - C 80 M31
- C 88 D31 - C 400 N28
- C 408 E28 - C - - Vop1
- C - - GND - C 194 N30
- C 309 E29 - C 79 N31
- C 202 E30 - C - - GND
- C 87 E31 - C 193 P30
- C 407 F28 - C 300 P29
- C 308 F29 - C 399 P28
- C - - Vb1 - (o} 77 R31
- C - - GND - C 192 R30
- C 86 F31 - C 299 R29
- C 406 G28 - C 398 R28
- C 307 G29 - C - - GND
- C 200 G30 - C - - Vo1
- C - - GND - C 191 T30
- C 405 H28 - C 76 T31
- C 306 H29 - C 396 u28
- C 199 H30 - Cc 297 u29
- C 84 H31 - C 190 u30
- C 404 J28 - C 75 U31
- C 305 J29 - C 395 V28
- C 198 J30 - C 296 V29
- C - - GND - C 189 V30
- C 403 K28 - Cc - - GND
- C - - Vb1 - (o} 394 W28
- C 197 K30 - Cc 295 W29
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.

User’'s Manual A16400EJ4VODM

347



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-4. Correspondence Between Internal Chip Pins and Ball Numbers
(432-pin TBGA (with Heat Spreader)) (5/7)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- C 188 W30 - C 287 AG29
- o] - - Vop1 - C 386 AG28
- Cc 393 Y28 - C 179 AH30
- C 294 Y29 - C 178 AJ30
- C 187 Y30 - C - - Vbb2
- o] 72 Y31 - C - - GND
- Cc - - GND - D 176 AK29
- C - - Vbb2 - D - - Vbb2
- C 293 AA29 - D 175 AK28
- C 186 AA30 - D 58 AL28
- Cc 391 AB28 - D 384 AH27
- C 292 AB29 - D 283 AJ27
- C - - Vo1 - D - - GND
- C 70 AB31 - D 174 AK27
- Cc 390 AC28 - D 57 AL27
- C 291 AC29 - D 383 AH26
- C 184 AC30 - D 282 AJ26
- C - - GND - D - - GND
- Cc - - Vo2 - D 173 AK26
- C 389 AD28 - D 56 AL26
- C 290 AD29 - D 382 AH25
- C 183 AD30 - D 281 AJ25
- Cc 68 AD31 - D 172 AK25
- C 388 AE28 - D - - GND
- C - - Vo1 - D - - Vo1
- o] 182 AE30 - D 280 AJ24
- Cc - - GND - D 171 AK24
- Cc 66 AF31 - D 54 AL24
- C 181 AF30 - D 380 AH23
- C 288 AF29 - D 279 AJ23
- Cc - - GND - D 170 AK23
- C 387 AF28 - D - - GND
- C 65 AG31 - D 379 AH22
- C 64 AH31 - D 278 AJ22
- C - - GND - D - - Vb1
- Cc 180 AG30 - D 52 AL22

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-4. Correspondence Between Internal Chip Pins and Ball Numbers
(432-pin TBGA (with Heat Spreader)) (6/7)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- D - - Vb2 - D 43 AL13
- D 277 AJ21 - D 369 AH12
- D 168 AK21 - D 268 AJ12
- D - - GND - D 159 AK12
- D 377 AH20 - D 42 AL12
- D 276 AJ20 - D - - GND
- D 167 AK20 - D - - Vb2
- D - - Vb2 - D 267 AJ11
- D 50 AL20 - D 158 AK11
- D 376 AH19 - D 367 AH10
- D 275 AJ19 - D - - Vb1
- D - - Vb1 - D 157 AK10
- D 49 AL19 - D 40 AL10
- D - - GND - D 366 AH9
- D 165 AK18 - D 265 AJ9
- D 274 AJ18 - D 156 AK9
- D 375 AH18 - D - - GND
- D 47 AL17 - D - - Vb2
- D 164 AK17 - D - - Vb1
- D 273 AJ17 - D 264 AJ8
- D 374 AH17 - D 155 AK8
- D - - GND - D 38 AL8
- D - - Vb1 - D 364 AH7
- D 163 AK16 - D 263 AJ7
- D 46 AL16 - D 154 AK7
- D 372 AH15 - D - - GND
- D 271 AJ15 - D 36 AL6
- D 162 AK15 - D 153 AK6
- D 45 AL15 - D 262 AJ6
- D 371 AH14 - D 363 AH6
- D 270 AJ14 - D - - GND
- D 161 AK14 - D 35 AL5
- D - - GND - D 34 AL4
- D 370 AH13 - D - - GND
- D 269 AJ13 - D 152 AK5
- D - - Vo1 - D 261 AJ5
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-4. Correspondence Between Internal Chip Pins and Ball Numbers
(432-pin TBGA (with Heat Spreader)) (7/7)

Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND

- D 362 AH5

- D 260 AJ4

- D 361 AH4

- D 151 AK4

- D 150 AK3

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

5.4.5 500-pin TBGA (with heat spreader)

Pin No. 59

Pin No. 30

Remark

(BOTTOM VIEW)
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0000000000000 000000000000000
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AK AH AF AD AB
Al AG AE AC AA

A : GND (36 pins)
@ : Vo1 (36 pins)
B : Voo2 (18 pins)

YWVUTRPNMLKJHGFEDCBA
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Note 1

Note 2

Note 3

GND Pin Vop1 Pin Voo2 Pin NC SCAN Pins Signal
Pin | suc | sin | sour Pin"***
417 (E5), 420 (H5), 325 (D4), 329 (H4), 418 (F5), None There are no restrictions on 410
422 (K5), 424 (M5), 331 (K4), 333 (M4), 421 (J5), the assignment of dedicated
scan path pins.
426 (P5), 429 (U5), 335 (P4), 338 (U4), 428 (T5),
431 (W5), 433 (AAB), 340 (W4), 342 (AA4), 434 (AB5),
435 (AC5), 438 (AF5), 344 (AC4), 348 (AG4), 437 (AE5),
441 (AF8), 443 (AF10), 352 (AG8), 354 (AG10), 439 (AF6),
445 (AF12), 447 (AF14), 356 (AG12), 358 (AG14), | 442 (AF9),
450 (AF17), 452 (AF19), 361 (AG17), 363 (AG19), | 455 (AF22),
454 (AF21), 456 (AF23), 365 (AG21), 367 (AG23), | 458 (AF25),
459 (AF26), 462 (AC26), 371 (AG27), 375 (AC27), 460 (AE26),
464 (AA26), 466 (W26), 377 (AA27), 379 (W27), 463 (AB26),
468 (U26), 471 (P26), 381 (U27), 384 (P27), 470 (R26),
473 (M26), 475 (K26), 386 (M27), 388 (K27), 476 (J26),
477 (H26), 480 (E26), 390 (H27), 394 (D27), 479 (F26),
483 (E23), 485 (E21), 398 (D23), 400 (D21), 481 (E25),
487 (E19), 489 (E17), 402 (D19), 404 (D17), 484 (E22),
492 (E14), 494 (E12), 407 (D14), 409 (D12), 497 (E9),
496 (E10), 498 (ES) 411 (D10), 413 (D8) 500 (E6)

Notes 1.

GND pin: **G1 in DIF format

2. Vobipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (1/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
1 A 348 AG4 Vob1 31 A 137 AB2
2 A 250 AH3 32 A 22 AB1
3 A 29 AJl 33 A 433 AA5 GND
4 A 143 AH2 34 A 342 AA4 Vob1
5 A 249 AG3 35 A 243 AA3
6 A 437 AE5 VoD2 36 A 136 AA2
7 A 347 AF4 37 A 21 AAl
8 A 28 AH1 38 A 432 Y5
9 A 142 AG2 39 A 341 Y4
10 A 248 AF3 40 A 242 Y3
11 A 346 AE4 41 A 135 Y2
12 A 27 AG1 42 A 20 Y1
13 A 436 AD5 43 A 431 W5 GND
14 A 141 AF2 44 A 340 w4 Vob1
15 A 247 AE3 45 A 241 W3
16 A 345 AD4 46 A 134 w2
17 A 26 AF1 47 A 19 w1
18 A 140 AE2 48 A 430 V5
19 A 246 AD3 49 A 339 V4
20 A 435 AC5 GND 50 A 240 V3
21 A 344 AC4 Vob1 51 A 133 V2
22 A 25 AE1l 52 A 18 V1
23 A 139 AD2 53 A 429 us GND
24 A 245 AC3 54 A 338 u4 Vob1
25 A 24 AD1 55 A 239 u3
26 A 138 AC2 56 A 132 u2
27 A 434 ABS Vob2 57 A 17 Ul
28 A 343 AB4 58 A 428 T5 Vb2
29 A 244 AB3 59 A 337 T4
30 A 23 AC1 60 A 238 T3
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (2/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
61 A 131 T2 91 A 331 K4 Vo1
62 A 16 T1 92 A 422 K5 GND
63 A 237 R3 93 A 9 J1
64 A 336 R4 94 A 124 J2
65 A 427 R5 95 A 8 H1
66 A 130 R2 96 A 231 J3
67 A 15 R1 97 A 330 J4
68 A 14 P1 98 A 421 J5 Vop2
69 A 129 P2 99 A 123 H2
70 A 236 P3 100 A 7 Gl
71 A 335 P4 Vo1 101 A 230 H3
72 A 426 P5 GND 102 A 122 G2
73 A 13 N1 103 A 6 F1
74 A 128 N2 104 A 329 H4 Vob1
75 A 235 N3 105 A 420 H5 GND
76 A 334 N4 106 A 229 G3
77 A 425 N5 107 A 121 F2
78 A 12 M1 108 A 5 E1l
79 A 127 M2 109 A 328 G4
80 A 234 M3 110 A 228 F3
81 A 333 M4 Vo1 111 A 120 E2
82 A 424 M5 GND 112 A 419 G5
83 A 11 L1 113 A 4 D1
84 A 126 L2 114 A 327 F4
85 A 233 L3 115 A 227 E3
86 A 332 L4 116 A 119 D2
87 A 423 L5 117 A 3 C1
88 A 10 K1 118 A 326 E4
89 A 125 K2 119 A 418 F5 Vop2
90 A 232 K3 120 A 226 D3
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (3/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
121 A 118 Cc2 151 B 219 B8
122 A 2 B1 152 B 497 E9 Vob2
123 A 1 Al 153 B 412 D9
124 A 117 B2 154 B 319 C9
125 A 325 D4 Vob1 155 B 110 A8
126 B 417 E5 GND 156 B 218 B9
127 B 225 C3 157 B 109 A9
128 B 116 A2 158 B 496 E10 GND
129 B 224 B3 159 B 411 D10 Vob1
130 B 324 C4 160 B 318 C10
131 B 500 E6 Vob2 161 B 217 B10
132 B 416 D5 162 B 108 Al0
133 B 115 A3 163 B 495 Ell
134 B 223 B4 164 B 410 D11
135 B 323 C5 165 B 317 Cl1
136 B 415 D6 166 B 216 B11
137 B 114 A4 167 B 107 All
138 B 499 E7 168 B 494 E12 GND
139 B 222 B5 169 B 409 D12 Vob1
140 B 322 C6 170 B 316 C12
141 B 414 D7 171 B 215 B12
142 B 113 A5 172 B 106 Al2
143 B 221 B6 173 B 493 E13
144 B 321 Cc7 174 B 408 D13
145 B 498 E8 GND 175 B 315 C13
146 B 413 D8 Vob1 176 B 214 B13
147 B 112 A6 177 B 105 A13
148 B 220 B7 178 B 492 E14 GND
149 B 320 c8 179 B 407 D14 Vob1
150 B 111 A7 180 B 314 Cl4
User's Manual A16400EJ4VODM 355



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (4/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
181 B 213 B14 211 B 401 D20
182 B 104 Al4 212 B 486 E20
183 B 491 E15 213 B 97 A21
184 B 406 D15 214 B 206 B21
185 B 313 C15 215 B 307 Cc21
186 B 212 B15 216 B 400 D21 Vob1
187 B 103 Al5 217 B 485 E21 GND
188 B 312 C16 218 B 96 A22
189 B 405 D16 219 B 205 B22
190 B 490 E16 220 B 95 A23
191 B 211 B16 221 B 306 Cc22
192 B 102 Al6 222 B 399 D22
193 B 101 Al7 223 B 484 E22 Vop2
194 B 210 B17 224 B 204 B23
195 B 311 C17 225 B 94 A24
196 B 404 D17 Vob1 226 B 305 C23
197 B 489 E17 GND 227 B 203 B24
198 B 100 Al8 228 B 93 A25
199 B 209 B18 229 B 398 D23 Vo1
200 B 310 C18 230 B 483 E23 GND
201 B 403 D18 231 B 304 C24
202 B 488 E18 232 B 202 B25
203 B 99 A19 233 B 92 A26
204 B 208 B19 234 B 397 D24
205 B 309 C19 235 B 303 C25
206 B 402 D19 Vob1 236 B 201 B26
207 B 487 E19 GND 237 B 482 E24
208 B 98 A20 238 B 91 A27
209 B 207 B20 239 B 396 D25
210 B 308 C20 240 B 302 C26
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (5/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
241 B 200 B27 271 C 390 H27 Vob1
242 B 90 A28 272 C 83 F30
243 B 395 D26 273 C 193 G29
244 B 481 E25 VoD2 274 C 295 H28
245 B 301 c27 275 C 82 G30
246 B 199 B28 276 C 192 H29
247 B 89 A29 277 C 476 J26 Vob2
248 B 88 A30 278 C 389 J27
249 B 198 B29 279 C 294 J28
250 B 480 E26 GND 280 C 81 H30
251 C 394 D27 Vob1 281 C 191 J29
252 C 300 C28 282 C 80 J30
253 C 87 B30 283 C 475 K26 GND
254 C 197 C29 284 C 388 K27 Vob1
255 C 299 D28 285 C 293 K28
256 C 479 F26 Vb2 286 C 190 K29
257 C 393 E27 287 C 79 K30
258 C 86 C30 288 C 474 L26
259 C 196 D29 289 C 387 L27
260 C 298 E28 290 C 292 L28
261 C 392 F27 291 C 189 L29
262 C 85 D30 292 C 78 L30
263 C 478 G26 293 C 473 M26 GND
264 C 195 E29 294 C 386 M27 Vob1
265 C 297 F28 295 C 291 M28
266 C 391 G27 296 C 188 M29
267 C 84 E30 297 C e M30
268 C 194 F29 298 C 472 N26
269 C 296 G28 299 C 385 N27
270 C 477 H26 GND 300 C 290 N28
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (6/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
301 C 187 N29 331 Cc 379 w27 Vo1
302 C 76 N30 332 C 466 W26 GND
303 C 471 P26 GND 333 C 69 Y30
304 C 384 P27 Vob1 334 C 180 Y29
305 C 289 P28 335 C 283 Y28
306 C 186 P29 336 C 378 Y27
307 C 75 P30 337 C 465 Y26
308 C 470 R26 Vb2 338 C 68 AA30
309 C 383 R27 339 Cc 179 AA29
310 C 288 R28 340 C 282 AA28
311 C 185 R29 341 Cc 377 AA27 Vo1
312 C 74 R30 342 C 464 AA26 GND
313 C 287 T28 343 C 67 AB30
314 C 382 T27 344 C 178 AB29
315 C 469 T26 345 C 66 AC30
316 C 184 T29 346 C 281 AB28
317 C 73 T30 347 C 376 AB27
318 C 72 u30 348 C 463 AB26 Vop2
319 Cc 183 u29 349 Cc 177 AC29
320 C 286 u28 350 C 65 AD30
321 Cc 381 u27 Vo1 351 C 280 AC28
322 C 468 u26 GND 352 C 176 AD29
323 C 71 V30 353 Cc 64 AE30
324 C 182 V29 354 C 375 AC27 Vob1
325 Cc 285 V28 355 C 462 AC26 GND
326 C 380 V27 356 C 279 AD28
327 C 467 V26 357 C 175 AE29
328 C 70 W30 358 C 63 AF30
329 Cc 181 w29 359 C 374 AD27
330 C 284 w28 360 C 278 AE28
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (7/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
361 C 174 AF29 391 D 368 AG24
362 C 461 AD26 392 D 55 AK26
363 C 62 AG30 393 D 167 AJ25
364 C 373 AE27 394 D 271 AH24
365 C 277 AF28 395 D 456 AF23 GND
366 C 173 AG29 396 D 367 AG23 Vob1
367 C 61 AH30 397 D 54 AK25
368 C 372 AF27 398 D 166 AJ24
369 C 460 AE26 Vop2 399 D 270 AH23
370 C 276 AG28 400 D 53 AK24
371 C 172 AH29 401 D 165 AJ23
372 C 60 AJ30 402 D 455 AF22 Vb2
373 C 59 AK30 403 D 366 AG22
374 C 171 AJ29 404 D 269 AH22
375 C 371 AG27 Vob1 405 D 52 AK23
376 D 459 AF26 GND 406 D 164 AJ22
377 D 275 AH28 407 D 51 AK22
378 D 58 AK29 408 D 454 AF21 GND
379 D 170 AJ28 409 D 365 AG21 Vob1
380 D 274 AH27 410 D 268 AH21
381 D 458 AF25 Vob2 411 D 163 AJ21
382 D 370 AG26 412 D 50 AK21
383 D 57 AK28 413 D 453 AF20
384 D 169 AJ27 414 D 364 AG20
385 D 273 AH26 415 D 267 AH20
386 D 369 AG25 416 D 162 AJ20
387 D 56 AK27 417 D 49 AK20
388 D 457 AF24 418 D 452 AF19 GND
389 D 168 AJ26 419 D 363 AG19 Vob1
390 D 272 AH25 420 D 266 AH19
User's Manual A16400EJ4VODM 359



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers
(500-pin TBGA (with Heat Spreader)) (8/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
421 D 161 AJ19 451 D 357 AG13
422 D 48 AK19 452 D 446 AF13
423 D 451 AF18 453 D 41 AK12
424 D 362 AG18 454 D 154 AJ12
425 D 265 AH18 455 D 259 AH12
426 D 160 AJ18 456 D 356 AG12 Vob1
427 D 47 AK18 457 D 445 AF12 GND
428 D 450 AF17 GND 458 D 40 AK11
429 D 361 AG17 Vo1 459 D 153 AJ1l
430 D 264 AH17 460 D 258 AH11
431 D 159 AJ17 461 D 355 AG11
432 D 46 AK17 462 D 444 AF11
433 D 449 AF16 463 D 39 AK10
434 D 360 AG16 464 D 152 AJ10
435 D 263 AH16 465 D 257 AH10
436 D 158 AJ16 466 D 354 AG10 Vob1
437 D 45 AK16 467 D 443 AF10 GND
438 D 262 AH15 468 D 38 AK9
439 D 359 AG15 469 D 151 AJ9
440 D 448 AF15 470 D 37 AK8
441 D 157 AJ15 471 D 256 AH9
442 D 44 AK15 472 D 353 AG9
443 D 43 AK14 473 D 442 AF9 Vop2
444 D 156 AJl4 474 D 150 AJ8
445 D 261 AH14 475 D 36 AK7
446 D 358 AG14 Vob1 476 D 255 AHS8
447 D 447 AF14 GND 477 D 149 AJ7
448 D 42 AK13 478 D 35 AK6
449 D 155 AJ13 479 D 352 AG8 Vo1
450 D 260 AH13 480 D 441 AF8 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-5. Correspondence Between Internal Chip Pins and Ball Numbers

(500-pin TBGA (with Heat Spreader)) (9/9)

Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinate GND
s
481 D 254 AH7
482 D 148 AJ6
483 D 34 AK5
484 D 351 AG7
485 D 253 AH6
486 D 147 AJ5
487 D 440 AF7
488 D 33 AK4
489 D 350 AG6
490 D 252 AH5
491 D 146 AJ4
492 D 32 AK3
493 D 349 AG5
494 D 439 AF6 Vop2
495 D 251 AH4
496 D 145 AJ3
497 D 31 AK2
498 D 30 AK1
499 D 144 AJ2
500 D 438 AF5 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

5.4.6 576-pin TBGA (with heat spreader)

Pin No. 59

Pin No. 30

Remark

362

(BOTTOM VIEW)
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A : GND (40 pins)
@ : VVoo1 (40 pins)
B : Voo2 (20 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

GND Pin™®* Voos Pin"®? Voo Pin"*®? NC SCAN Pins Signal
Pin | smc | sin | sout Pin""*
501 (F6), 503 (H6), 417 (E5), 420 (H5), 502 (G6), None There are ‘no restrictions 476
505 (K6), 507 (M6), 422 (K5),424 (M5), 506 (L6), gggiztaezs'sgclr;]i':tﬁfpms_
509 (P6), 510 (R6), 426 (P5), 427 (R5), 511 (T6),
512 (U6), 514 (W6), 429 (U5), 431 (W5), 515 (Y6),
516 (AA6), 518 (AC6), 433 (AA5), 435 (AC5), 519 (AD6),
520 (AE6), 522 (AES), 438 (AF5), 441 (AF8), 521 (AE7),
524 (AE10), 526 (AE12), 443 (AF10), 445 (AF12), 525 (AE11),
528 (AE14), 529 (AE15), 447 (AF14), 448 (AF15), 530 (AE16),
531 (AE17), 533 (AE19), 450 (AF17), 452 (AF19), 534 (AE20),
535 (AE21), 537 (AE23), 454 (AF21), 456 (AF23), 538 (AE24),
539 (AE25), 541 (AC25), 459 (AF26), 462 (AC26), 540 (AD25),
543 (AA25), 545 (W25), 464 (AA26), 466 (W26), 544 (Y25),
547 (U25), 548 (T25), 468 (U26), 469 (T26), 549 (R25),
550 (P25), 552 (M25), 471 (P26), 473 (M26), 553 (L25),
554 (K25), 556 (H25), 475 (K26), 477 (H26), 557 (G25),
558 (F25), 560 (F23), 480 (E26), 483 (E23), 559 (F24),
562 (F21), 564 (F19), 485 (E21), 487 (E19), 563 (F20),
566 (F17), 567 (F16), 489 (E17), 490 (E16), 568 (F15),
569 (F14), 571 (F12), 492 (E14), 494 (E12), 572 (F11),
573 (F10), 575 (F8) 496 (E10), 498 (E8) 576 (F7)
Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vo1 pin: **V1 in DIF format
3. Vop2 pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (1/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
1 A 438 AF5 Vo1 33 A 343 AB4
2 A 348 AG4 34 A 433 AA5 Vob1
3 A 250 AH3 35 A 24 AD1
4 A 144 AJ2 36 A 138 AC2
5 A 30 AK1 37 A 244 AB3
6 A 347 AF4 38 A 342 AA4
7 A 437 AES5 39 A 23 AC1
8 A 519 AD6 Vb2 40 A 515 Y6 Vop2
9 A 249 AG3 41 A 432 Y5
10 A 143 AH2 42 A 137 AB2
11 A 29 AJl 43 A 243 AA3
12 A 142 AG2 44 A 341 Y4
13 A 248 AF3 45 A 22 AB1
14 A 346 AE4 46 A 136 AA2
15 A 436 AD5 47 A 242 Y3
16 A 518 AC6 GND 48 A 514 W6 GND
17 A 28 AH1 49 A 431 W5 Vo1
18 A 27 AG1l 50 A 340 w4
19 A 141 AF2 51 A 21 AAl
20 A 247 AE3 52 A 135 Y2
21 A 345 AD4 53 A 241 W3
22 A 435 AC5 Vob1 54 A 20 Y1
23 A 26 AF1 55 A 134 w2
24 A 517 AB6 56 A 513 V6
25 A 140 AE2 57 A 430 V5
26 A 246 AD3 58 A 339 V4
27 A 344 AC4 59 A 240 V3
28 A 434 AB5 60 A 19 w1
29 A 25 AE1l 61 A 133 V2
30 A 139 AD2 62 A 18 V1
31 A 245 AC3 63 A 512 u6 GND
32 A 516 AAG6 GND 64 A 429 U5 Vob1
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (2/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
65 A 338 U4 97 A 424 M5 Vob1
66 A 239 u3 98 A 507 M6 GND
67 A 132 u2 99 A 11 L1
68 A 17 Ul 100 A 126 L2
69 A 428 TS5 101 A 10 K1
70 A 511 T6 VD2 102 A 233 L3
71 A 337 T4 103 A 332 L4
72 A 238 T3 104 A 423 L5
73 A 131 T2 105 A 506 L6 Vob2
74 A 16 T1 106 A 125 K2
75 A 237 R3 107 A 9 J1
76 A 336 R4 108 A 232 K3
77 A 427 R5 Vob1 109 A 124 J2
78 A 510 R6 GND 110 A 8 H1
79 A 130 R2 111 A 331 K4
80 A 15 R1 112 A 422 K5 Vob1
81 A 14 P1 113 A 505 K6 GND
82 A 129 P2 114 A 231 J3
83 A 236 P3 115 A 123 H2
84 A 335 P4 116 A 7 G1
85 A 426 P5 Vob1 117 A 330 J4
86 A 509 P6 GND 118 A 230 H3
87 A 13 N1 119 A 122 G2
88 A 128 N2 120 A 421 J5
89 A 235 N3 121 A 504 J6
90 A 334 N4 122 A 6 F1
91 A 425 N5 123 A 329 H4
92 A 508 N6 124 A 229 G3
93 A 12 M1 125 A 121 F2
94 A 127 M2 126 A 5 El
95 A 234 M3 127 A 420 H5 Vob1
96 A 333 M4 128 A 328 G4
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (3/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
129 A 503 H6 GND 161 B 115 A3
130 A 228 F3 162 B 114 A4
131 A 120 E2 163 B 222 B5
132 A 4 D1 164 B 322 C6
133 A 419 G5 165 B 414 D7
134 A 119 D2 166 B 498 E8 Vob1
135 A 227 E3 167 B 113 A5
136 A 327 F4 168 B 574 F9
137 A 502 G6 Vop2 169 B 221 B6
138 A 3 C1l 170 B 321 Cc7
139 A 418 F5 171 B 413 D8
140 A 326 E4 172 B 497 E9
141 A 226 D3 173 B 112 A6
142 A 118 c2 174 B 220 B7
143 A 2 B1 175 B 320 C8
144 A 417 E5 Vob1 176 B 573 F10 GND
145 B 501 F6 GND 177 B 412 D9
146 B 325 D4 178 B 496 E10 Vob1
147 B 225 C3 179 B 111 A7
148 B 117 B2 180 B 219 B8
149 B 1 Al 181 B 319 C9
150 B 416 D5 182 B 411 D10
151 B 500 E6 183 B 110 A8
152 B 576 F7 Vop2 184 B 572 F11 Vop2
153 B 324 C4 185 B 495 Ell
154 B 224 B3 186 B 218 B9
155 B 116 A2 187 B 318 C10
156 B 223 B4 188 B 410 D11
157 B 323 C5 189 B 109 A9
158 B 415 D6 190 B 217 B10
159 B 499 E7 191 B 317 Ccl1
160 B 575 F8 GND 192 B 571 F12 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (4/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
193 B 494 E12 Vob1 225 B 101 Al7
194 B 409 D12 226 B 210 B17
195 B 108 A10 227 B 311 C17
196 B 216 B11 228 B 404 D17
197 B 316 C12 229 B 489 E17 Vob1
198 B 107 All 230 B 566 F17 GND
199 B 215 B12 231 B 100 A18
200 B 570 F13 232 B 209 B18
201 B 493 E13 233 B 310 C18
202 B 408 D13 234 B 403 D18
203 B 315 C13 235 B 488 E18
204 B 106 Al2 236 B 565 F18
205 B 214 B13 237 B 99 A19
206 B 105 A13 238 B 208 B19
207 B 569 F14 GND 239 B 309 C19
208 B 492 E14 Vob1 240 B 402 D19
209 B 407 D14 241 B 487 E19 Vob1
210 B 314 Cl4 242 B 564 F19 GND
211 B 213 B14 243 B 98 A20
212 B 104 Al4 244 B 207 B20
213 B 491 E15 245 B 97 A21
214 B 568 F15 Vob2 246 B 308 C20
215 B 406 D15 247 B 401 D20
216 B 313 C15 248 B 486 E20
217 B 212 B15 249 B 563 F20 Vob2
218 B 103 Al5 250 B 206 B21
219 B 312 C16 251 B 96 A22
220 B 405 D16 252 B 307 C21
221 B 490 E16 Vob1 253 B 205 B22
222 B 567 F16 GND 254 B 95 A23
223 B 211 B16 255 B 400 D21
224 B 102 Al6 256 B 485 E21 Vob1
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (5/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
257 B 562 F21 GND 289 C 480 E26 Vo1
258 B 306 C22 290 C 394 D27
259 B 204 B23 291 C 300 Cc28
260 B 94 A24 292 C 198 B29
261 B 399 D22 293 Cc 88 A30
262 B 305 Cc23 294 C 393 E27
263 B 203 B24 295 C 479 F26
264 B 484 E22 296 C 557 G25 Vop2
265 B 561 F22 297 Cc 299 D28
266 B 93 A25 298 C 197 C29
267 B 398 D23 299 Cc 87 B30
268 B 304 C24 300 C 196 D29
269 B 202 B25 301 C 298 E28
270 B 92 A26 302 C 392 F27
271 B 483 E23 Vo1 303 C 478 G26
272 B 397 D24 304 C 556 H25 GND
273 B 560 F23 GND 305 C 86 C30
274 B 303 C25 306 C 85 D30
275 B 201 B26 307 C 195 E29
276 B 91 A27 308 C 297 F28
277 B 482 E24 309 C 391 G27
278 B 200 B27 310 C 477 H26 Vob1
279 B 302 C26 311 Cc 84 E30
280 B 396 D25 312 C 565 J25
281 B 559 F24 Vop2 313 C 194 F29
282 B 90 A28 314 C 296 G28
283 B 481 E25 315 C 390 H27
284 B 395 D26 316 C 476 J26
285 B 301 Cc27 317 C 83 F30
286 B 199 B28 318 C 193 G29
287 B 89 A29 319 C 295 H28
288 B 558 F25 GND 320 C 554 K25 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (6/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
321 C 389 J27 353 C 384 P27
322 C 475 K26 Vob1 354 C 289 P28
323 C 82 G30 355 C 186 P29
324 C 192 H29 356 C 75 P30
325 C 294 J28 357 C 470 R26
326 C 388 K27 358 C 549 R25 VoD2
327 C 81 H30 359 C 383 R27
328 C 553 L25 Vb2 360 C 288 R28
329 C 474 L26 361 C 185 R29
330 C 191 J29 362 C 74 R30
331 C 293 K28 363 C 287 T28
332 C 387 L27 364 C 382 T27
333 C 80 J30 365 C 469 T26 Vop1
334 C 190 K29 366 C 548 T25 GND
335 C 292 L28 367 C 184 T29
336 C 552 M25 GND 368 C 73 T30
337 C 473 M26 Vob1 369 C 72 u30
338 C 386 mM27 370 C 183 u29
339 C 79 K30 371 Cc 286 u28
340 C 189 L29 372 C 381 uz27
341 C 291 M28 373 C 468 U26 Vob1
342 C 78 L30 374 C 547 u25 GND
343 C 188 M29 375 C 71 V30
344 C 551 N25 376 C 182 V29
345 C 472 N26 377 C 285 V28
346 C 385 N27 378 C 380 V27
347 C 290 N28 379 C 467 V26
348 C 77 M30 380 C 546 V25
349 C 187 N29 381 C 70 W30
350 C 76 N30 382 C 181 W29
351 C 550 P25 GND 383 C 284 w28
352 C 471 P26 Vob1 384 C 379 W27
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (7/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
385 C 466 W26 Vo1 417 C 541 AC25 GND
386 C 545 w25 GND 418 C 278 AE28
387 C 69 Y30 419 C 174 AF29
388 C 180 Y29 420 C 62 AG30
389 C 68 AA30 421 C 461 AD26
390 C 283 Y28 422 C 173 AG29
391 C 378 Y27 423 C 277 AF28
392 C 465 Y26 424 C 373 AE27
393 C 544 Y25 Vop2 425 C 540 AD25 Vop2
394 C 179 AA29 426 C 61 AH30
395 C 67 AB30 427 Cc 460 AE26
396 C 282 AA28 428 C 372 AF27
397 C 178 AB29 429 C 276 AG28
398 C 66 AC30 430 C 172 AH29
399 C 377 AA27 431 C 60 AJ30
400 C 464 AA26 Vob1 432 C 459 AF26 Vob1
401 Cc 543 AA25 GND 433 D 539 AE25 GND
402 C 281 AB28 434 D 371 AG27
403 C 177 AC29 435 D 275 AH28
404 C 65 AD30 436 D 171 AJ29
405 C 376 AB27 437 D 59 AK30
406 C 280 AC28 438 D 370 AG26
407 Cc 176 AD29 439 D 458 AF25
408 C 463 AB26 440 D 538 AE24 Vop2
409 C 542 AB25 441 D 274 AH27
410 C 64 AE30 442 D 170 AJ28
411 C 375 AC27 443 D 58 AK29
412 C 279 AD28 444 D 169 AJ27
413 Cc 175 AE29 445 D 273 AH26
414 C 63 AF30 446 D 369 AG25
415 C 462 AC26 Vo1 447 D 457 AF24
416 C 374 AD27 448 D 537 AE23 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (8/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
449 D 57 AK28 481 D 452 AF19 Vob1
450 D 56 AK27 482 D 363 AG19
451 D 168 AJ26 483 D 50 AK21
452 D 272 AH25 484 D 162 AJ20
453 D 368 AG24 485 D 266 AH19
454 D 456 AF23 Vob1 486 D 49 AK20
455 D 55 AK26 487 D 161 AJ19
456 D 536 AE22 488 D 532 AE18
457 D 167 AJ25 489 D 451 AF18
458 D 271 AH24 490 D 362 AG18
459 D 367 AG23 491 D 265 AH18
460 D 455 AF22 492 D 48 AK19
461 D 54 AK25 493 D 160 AJ18
462 D 166 AJ24 494 D 47 AK18
463 D 270 AH23 495 D 531 AE17 GND
464 D 535 AE21 GND 496 D 450 AF17 Vob1
465 D 366 AG22 497 D 361 AG17
466 D 454 AF21 Vob1 498 D 264 AH17
467 D 53 AK24 499 D 159 AJl7
468 D 165 AJ23 500 D 46 AK17
469 D 269 AH22 501 D 449 AF16
470 D 365 AG21 502 D 530 AE16 Vb2
471 D 52 AK23 503 D 360 AG16
472 D 534 AE20 Vob2 504 D 263 AH16
473 D 453 AF20 505 D 158 AJ16
474 D 164 AJ22 506 D 45 AK16
475 D 268 AH21 507 D 262 AH15
476 D 364 AG20 508 D 359 AG15
477 D 51 AK22 509 D 448 AF15 Vob1
478 D 163 AJ21 510 D 529 AE15 GND
479 D 267 AH20 511 D 157 AJ15
480 D 533 AE19 GND 512 D 44 AK15
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-6. Correspondence Between Internal Chip Pins and Ball Numbers
(576-pin TBGA (with Heat Spreader)) (9/9)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
513 D 43 AK14 545 D 524 AE10 GND
514 D 156 AJl4 546 D 256 AH9
515 D 261 AH14 547 D 150 AJ8
516 D 358 AG14 548 D 36 AK7
517 D 447 AF14 Vo1 549 D 353 AG9
518 D 528 AE14 GND 550 D 255 AHS8
519 D 42 AK13 551 D 149 AJ7
520 D 155 AJ13 552 D 442 AF9
521 D 260 AH13 553 D 523 AE9
522 D 357 AG13 554 D 35 AK6
523 D 446 AF13 555 D 352 AG8
524 D 527 AE13 556 D 254 AH7
525 D 41 AK12 557 D 148 AJ6
526 D 154 AJ12 558 D 34 AK5
527 D 259 AH12 559 D 441 AF8 Vo1
528 D 356 AG12 560 D 351 AG7
529 D 445 AF12 Vo1 561 D 522 AES8 GND
530 D 526 AE12 GND 562 D 253 AH6
531 D 40 AK11 563 D 147 AJ5
532 D 153 AJll 564 D 33 AK4
533 D 39 AK10 565 D 440 AF7
534 D 258 AH11 566 D 146 AJ4
535 D 355 AG11 567 D 252 AH5
536 D 444 AF11 568 D 350 AG6
537 D 525 AE11 Vob2 569 D 521 AE7 Vop2
538 D 152 AJ10 570 D 32 AK3
539 D 38 AK9 571 D 439 AF6
540 D 257 AH10 572 D 349 AG5
541 D 151 AJ9 573 D 251 AH4
542 D 37 AK8 574 D 145 AJ3
543 D 354 AG10 575 D 31 AK2
544 D 443 AF10 Vob1 576 D 520 AEG6 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

5.4.7 680-pin TBGA (with heat spreader)

Pin No.77

Pin No.39

Remark

(Bottom view)

AAABO0000000000A000000000000000000000AA K
AAOOOOCOOOOOOOOOOOOOOOOOOOOAOOOOOOOOOOAA
AOAOOOOOOOOOOOOOOOOAOOOOOOOOOOOOOOOOAOA
OMOAOOOOOOOAOOOOOOOAOOOOOOO A00000ROAOO0
OQOOOAHHOOHEANNOO OOAAAOOOOEEANNOORENEAOOOO
oooon EEOOO
oooon BOOOO
0000e 00000
0000e® @OO000O
oooon BOOOO
oooon BOOOO
OO0 AA AAOOO
oooom BOOOO
ololele] | BOOOA
O00A® | Jelelele;
0O000® @O0O00O
00000 00000
00000 00000
O000A ACOOO
OOAAA AAAOO
O000A AOOOO
00000 00000
00000 00000
0000e @O000
O0000e ®O000
CAOON HOONRO
oooom BOOOO
000 AA AAOOO
oooonm BOOOO
oooon BOOOO
0000 e 00000
0000e @O000
oooon BOOOO
oomon BOOOO
OOOCCAHNOOEEANNOGOO OOAAAO OOGOENEANENOORNAOOAO
OO00OAODOOOOOOAOOOOOOOAOOOOOOOAOOOOOOOAOOO
AOAOOOOOOOOOOOOOOOOAOOOOOOOOOOOOOOOOAOA
AAOOOOOOOOOOOOOOOOOOOOLOOOOOOOOOOOOOBOOAA
AAAOOOOOOOOOOOOOO0OOOOOO0OO0OOOOOOOOOOAAA

AV AT AP AM AK AH AF AD AB
AW AU AR AN AL AJ AG AE AC AA

YWVUTRPNMLKJHGFEDCBA

A : GND (78 pins)
@ : Vo1 (32 pins)
Il : Voo2 (54 pins)
®© :NC (9 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Note 1 Note 2 Note 3

GND Pin Vop1 Pin Voo2 Pin NC Pin SCAN Pins Signal
smc | s | sout Pin"**

1(A1),2(B1), 3(C1), 37 (AU1),| 564 (H5), 565 (J5), |80 (AT39), 223 (AV36), | 13 (N1), There are no restrictions | 507
38 (AV1), 30 (AW1), 40 (AW2), |571 (R5), 572 (T5),  |285 (B14), 165(D2), | on the assignment of
41 (AWS), 75 (AWST), 580 (ADS), 334 (AUB)527 (F36). | 226(AU38), | dedicated scan path pins.
76 (AW38), 77 (AW39), 581 (AE5), 587 (ALS), 531 (D34),562 (F5). | 300 (aF3),
78 (AV39), 79 (AU39), 588 (AMS5), 563 (G5), 566 (K5). | g0 aTa7).
91 (AE39), 113 (C39), 594 (ARS), 567 (L5), 569 (N5), 434 E4)
114 (B39), 115 (A39), 595 (AR9), 570 (P5), 582 (AF5),

463 (AP4),
116 (A38), 117 (A37), 601 (AR15), 583 (AG5), 585 (AJ5),
128 (A26), 151 (A3), 152 (A2), |602 (AR16), 586 (AK5), 589 (ANS), | 6 (ATS)
153 (B2), 189 (AV2), 610 (AR24), 500 (APS), 592 (AR6),| 496 (AT39)
201 (AV14), 225 (AV38), 611 (AR25), 593 (AR7),
250 (N38), 261 (B38), 294 (B5),| 617 (AR31), 596 (AR10),
297 (C3), 314 (Y3), 331 (AU3),| 618 (AR32), 597 (AR11),
348 (AU20), 365 (AU37), 624 (AM35), 599 (AR13),
382 (Y37), 399 (C37), 625 (AL35), 600 (AR14),
416 (C20), 433 (D4), 441 (M4), |631 (AE35), 612 (AR26),
449 (Y4), 457 (AH4), 632 (AD35), 613 (AR27),
465 (AT4), 473 (AT12), 640 (T35), 641 (R35),| 615 (AR29),
481 (AT21), 486 (AT25), 647 (J35), 648 (H35),|616 (AR30),
489 (AT28), 497 (AT36), 654 (E32), 655 (E31),|619 (AR33),
505 (AH36), 513 (Y36), 661 (E25), 662 (E24),| 620 (AR34),
521 (M36), 529 (D36), 670 (E16), 671 (E15), {622 (AP35),
537 (D28), 545 (D20), 677 (E9), 678 (E8) | 623 (AN35),
553 (D12), 561 (E5), 568 (M5), 626 (Ak35),
575 (W5), 576 (Y5), 577 (AA5), 627 (AJ35),
584 (AH5), 591 (AR5), 629 (AG35),
598 (AR12), 605 (AR19), 630 (AF35), 642 (P35),
606 (AR20), 607 (AR21), 643 (N35), 645 (L35),
614 (AR28), 621 (AR35), 646 (K35), 649 (G35),
628 (AH35), 635 (AA35), 650 (F35), 652 (E35),
636 (Y35), 637 (W35), 653 (E33), 656 (E30),
644 (M35), 651 (E35), 657 (E29), 659 (E27),
658 (E28), 665 (E21), 660 (E26), 672 (E14),
666 (E20), 667 (E19), 673 (E13), 675 (E11),
674 (E12) 676 (E10), 679 (E7),

680 (E6)

Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.

374 User's Manual A16400EJ4VODM



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers

(680-pin TBGA (with Heat Spreader)) (1/10)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
1 A 465 AT4 GND 37 A 585 AJ5 Vb2
2 A 331 AU3 GND 38 A 458 AJ4
3 A 38 AV1 GND 39 A 323 AJ3
4 A 188 AU2 40 A 180 AJ2
5 A 330 AT3 41 A 29 AJ1
6 A 590 AP5 Vb2 42 A 584 AH5 GND
7 A 464 AR4 43 A 457 AH4 GND
8 A 37 AU1 GND 44 A 322 AH3
9 A 187 AT2 45 A 179 AH2
10 A 329 AR3 46 A 28 AH1
11 A 36 AT1 47 A 583 AG5 Vb2
12 A 589 AN5 Vb2 48 A 456 AG4
13 A 186 AR2 49 A 321 AG3
14 A 328 AP3 50 A 178 AG2
15 A 462 AN4 51 A 27 AG1
16 A 35 AR1 52 A 582 AF5 Vb2
17 A 185 AP2 53 A 455 AF4
18 A 327 AN3 54 A 177 AF2
19 A 588 AM5 Vb1 55 A 26 AF1
20 A 461 AM4 56 A 581 AE5 Vb1
21 A 34 AP1 57 A 454 AE4
22 A 184 AN2 58 A 319 AE3
23 A 326 AM3 59 A 176 AE2
24 A 33 AN1 60 A 25 AE1
25 A 183 AM2 61 A 580 AD5 Vb1
26 A 587 AL5 Vb1 62 A 453 AD4
27 A 460 AL4 63 A 318 AD3
28 A 325 AL3 64 A 175 AD2
29 A 32 AMA1 65 A 24 AD1
30 A 182 AL2 66 A 579 AC5
31 A 31 AL1 67 A 452 AC4
32 A 586 AK5 Vb2 68 A 317 AC3
33 A 459 AK4 69 A 174 AC2
34 A 324 AK3 70 A 23 AC1
35 A 181 AK2 7 A 578 AB5
36 A 30 AK1 72 A 451 AB4

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers
(680-pin TBGA (with Heat Spreader)) (2/10)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
73 A 316 AB3 109 A 444 R4
74 A 173 AB2 110 A 571 R5 Vop1
75 A 22 AB1 111 A 14 P1
76 A 577 AA5 GND 112 A 165 P2
77 A 450 AA4 113 A 308 P3
78 A 315 AA3 114 A 443 P4
79 A 172 AA2 115 A 570 P5 Vo2
80 A 21 AA1 116 A 164 N2
81 A 314 Y3 GND 117 A 307 N3
82 A 449 Y4 GND 118 A 442 N4
83 A 576 Y5 GND 119 A 569 N5 Vo2
84 A 171 Y2 120 A 12 M1
85 A 20 Y1 121 A 163 M2
86 A 19 W1 122 A 306 M3
87 A 170 W2 123 A 441 M4 GND
88 A 313 W3 124 A 568 M5 GND
89 A 448 W4 125 A 11 L1
90 A 575 W5 GND 126 A 162 L2
91 A 18 V1 127 A 305 L3
92 A 169 V2 128 A 440 L4
93 A 312 V3 129 A 567 L5 Vbb2
94 A 447 V4 130 A 10 K1
95 A 574 V5 131 A 161 K2
96 A 17 U1 132 A 304 K3
97 A 168 u2 133 A 439 K4
98 A 311 u3 134 A 566 K5 Vbb2
99 A 446 u4 135 A 9 J1
100 A 573 us 136 A 160 J2
101 A 16 T1 137 A 8 H1
102 A 167 T2 138 A 303 J3
103 A 310 T3 139 A 438 J4
104 A 445 T4 140 A 565 J5 Vop1
105 A 572 T5 Vop1 141 A 159 H2
106 A 15 R1 142 A 7 G1
107 A 166 R2 143 A 302 H3
108 A 309 R3 144 A 158 G2

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers

(680-pin TBGA (with Heat Spreader)) (3/10)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
145 A 6 F1 181 B 558 D7
146 A 437 H4 182 B 149 A5
147 A 564 H5 Vb1 183 B 293 B6
148 A 301 G3 184 B 429 Cc7
149 A 157 F2 185 B 678 E8 Vb1
150 A 5 E1 186 B 557 D8
151 A 436 G4 187 B 148 A6
152 A 300 F3 188 B 292 B7
153 A 156 E2 189 B 428 Cc8
154 A 563 G5 Vb2 190 B 147 A7
155 A 4 D1 191 B 291 B8
156 A 435 F4 192 B 677 E9 Vb1
157 A 299 E3 193 B 556 D9
158 A 3 C1 GND 194 B 427 C9
159 A 562 F5 Vb2 195 B 146 A8
160 A 298 D3 196 B 290 B9
161 A 154 Cc2 197 B 145 A9
162 A 2 B1 GND 198 B 676 E10 Vb2
163 A 1 A1 GND 199 B 555 D10
164 A 153 B2 GND 200 B 426 C10
165 A 433 D4 GND 201 B 289 B10
166 B 561 ES GND 202 B 144 A10
167 B 297 C3 GND 203 B 675 E11 Vb2
168 B 152 A2 GND 204 B 554 D11
169 B 296 B3 205 B 425 C11
170 B 432 C4 206 B 288 B11
171 B 680 E6 Vb2 207 B 143 A1
172 B 560 D5 208 B 674 E12 GND
173 B 151 A3 GND 209 B 553 D12 GND
174 B 295 B4 210 B 424 C12
175 B 431 C5 211 B 287 B12
176 B 559 D6 212 B 142 A12
177 B 150 A4 213 B 673 E13 Vob2
178 B 679 E7 Vb2 214 B 552 D13
179 B 294 B5 GND 215 B 423 C13
180 B 430 Cc6 216 B 286 B13

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.

User’'s Manual A16400EJ4VODM

377



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers
(680-pin TBGA (with Heat Spreader)) (4/10)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
217 B 141 A13 253 B 133 A21
218 B 672 E14 Vbb2 254 B 278 B21
219 B 551 D14 255 B 415 c21
220 B 422 Cc14 256 B 544 D21
221 B 285 B14 Vob2 257 B 665 E21 GND
222 B 140 A14 258 B 132 A22
223 B 671 E15 Vop1 259 B 277 B22
224 B 550 D15 260 B 414 C22
225 B 421 C15 261 B 543 D22
226 B 284 B15 262 B 664 E22
227 B 139 A15 263 B 131 A23
228 B 670 E16 Vop1 264 B 276 B23
229 B 549 D16 265 B 413 Cc23
230 B 420 Cc16 266 B 542 D23
231 B 283 B16 267 B 663 E23
232 B 138 A16 268 B 130 A24
233 B 669 E17 269 B 275 B24
234 B 548 D17 270 B 412 C24
235 B 419 c17 271 B 541 D24
236 B 282 B17 272 B 662 E24 Vop1
237 B 137 A17 273 B 129 A25
238 B 668 E18 274 B 274 B25
239 B 547 D18 275 B 411 C25
240 B 418 Cc18 276 B 540 D25
241 B 281 B18 277 B 661 E25 Vop1
242 B 136 A18 278 B 128 A26 GND
243 B 667 E19 GND 279 B 273 B26
244 B 546 D19 280 B 410 C26
245 B 417 Cc19 281 B 539 D26
246 B 280 B19 282 B 660 E26 Vbb2
247 B 135 A19 283 B 127 A27
248 B 416 Cc20 GND 284 B 272 B27
249 B 545 D20 GND 285 B 409 c27
250 B 666 E20 GND 286 B 538 D27
251 B 279 B20 287 B 659 E27 Vo2
252 B 134 A20 288 B 126 A28

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers

(680-pin TBGA (with Heat Spreader)) (5/10)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
289 B 271 B28 325 B 401 C35
290 B 408 C28 326 B 263 B36
291 B 537 D28 GND 327 B 117 A37 GND
292 B 658 E28 GND 328 B 530 D35
293 B 125 A29 329 B 652 E34 Vob2
294 B 270 B29 330 B 400 C36
295 B 407 C29 331 B 262 B37
296 B 536 D29 332 B 116 A38 GND
297 B 657 E29 Vb2 333 B 115 A39 GND
298 B 124 A30 334 B 261 B38 GND
299 B 269 B30 335 B 651 E35 GND
300 B 406 C30 336 C 529 D36 GND
301 B 535 D30 337 C 399 C37 GND
302 B 656 E30 Vb2 338 Cc 114 B39 GND
303 B 123 A31 339 C 260 C38
304 B 268 B31 340 C 398 D37
305 B 122 A32 341 C 650 F35 Vb2
306 B 405 C31 342 Cc 528 E36
307 B 534 D31 343 C 113 C39 GND
308 B 655 E31 Vo1 344 Cc 259 D38
309 B 267 B32 345 C 397 E37
310 B 121 A33 346 Cc 527 F36 Vb2
311 B 404 C32 347 C 112 D39
312 B 266 B33 348 C 649 G35 Vob2
313 B 120 A34 349 C 258 E38
314 B 533 D32 350 C 396 F37
315 B 654 E32 Vb1 351 C 526 G36
316 B 403 C33 352 C 111 E39
317 B 265 B34 353 C 257 F38
318 B 119 A35 354 C 395 G37
319 B 532 D33 355 C 648 H35 Vb1
320 B 402 C34 356 Cc 525 H36
321 B 264 B35 357 C 110 F39
322 B 653 E33 Vb2 358 Cc 256 G38
323 B 118 A36 359 C 394 H37
324 B 531 D34 Vob2 360 C 109 G39
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers
(680-pin TBGA (with Heat Spreader)) (6/10)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
361 C 255 H38 397 C 101 R39
362 C 647 J35 Vop1 398 C 640 T35 Vop1
363 Cc 524 J36 399 C 517 T36
364 Cc 393 J37 400 C 386 T37
365 C 108 H39 401 C 247 T38
366 o] 254 J38 402 C 100 T39
367 Cc 107 J39 403 C 639 U35
368 Cc 646 K35 Vo2 404 C 516 u36
369 C 523 K36 405 C 385 u37
370 o] 392 K37 406 C 246 u3s8
371 Cc 253 K38 407 C 99 U39
372 C 106 K39 408 C 638 V35
373 C 645 L35 Vbb2 409 C 515 V36
374 o] 522 L36 410 C 384 V37
375 Cc 391 L37 411 C 245 V38
376 Cc 252 L38 412 C 98 V39
377 C 105 L39 413 C 637 W35 GND
378 C 644 M35 GND 414 C 514 W36
379 Cc 521 M36 GND 415 C 383 W37
380 Cc 390 M37 416 C 244 w38
381 C 251 M38 417 C 97 W39
382 C 104 M39 418 C 382 Y37 GND
383 Cc 643 N35 Vo2 419 C 513 Y36 GND
384 Cc 520 N36 420 C 636 Y35 GND
385 C 389 N37 421 C 243 Y38
386 C 250 N38 GND 422 C 96 Y39
387 Cc 103 N39 423 C 95 AA39
388 Cc 642 P35 Vob2 424 C 242 AA38
389 C 519 P36 425 C 381 AA37
390 C 388 P37 426 C 512 AA36
391 Cc 249 P38 427 C 635 AA35 GND
392 Cc 102 P39 428 C 94 AB39
393 C 641 R35 Vop1 429 C 241 AB38
394 o] 518 R36 430 C 380 AB37
395 Cc 387 R37 431 C 511 AB36
396 Cc 248 R38 432 C 634 AB35

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers

(680-pin TBGA (with Heat Spreader)) (7/10)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND

433 C 93 AC39 469 C 233 AK38

434 C 240 AC38 470 C 372 AK37

435 C 379 AC37 471 C 503 AK36

436 C 510 AC36 472 C 626 AK35 Vbb2

437 C 633 AC35 473 C 85 AL39

438 C 92 AD39 474 Cc 232 AL38

439 C 239 AD38 475 C 84 AM39

440 C 378 AD37 476 C 371 AL37

441 C 509 AD36 477 C 502 AL36

442 C 632 AD35 Vo1 478 C 625 AL35 Vb1

443 C 91 AE39 GND 479 C 231 AM38

444 C 238 AE38 480 C 83 AN39

445 C 377 AE37 481 C 370 AM37

446 C 508 AE36 482 C 230 AN38

447 C 631 AE35 Vb1 483 C 82 AP39

448 C 90 AF39 484 C 501 AM36

449 C 237 AF38 485 C 624 AM35 Vb1

450 C 376 AF37 486 Cc 369 AN37

451 C 507 AF36 487 C 229 AP38

452 C 630 AF35 Vob2 488 C 81 AR39

453 C 89 AG39 489 C 500 AN36

454 C 236 AG38 490 C 368 AP37

455 C 375 AG37 491 C 228 AR38

456 C 506 AG36 492 C 623 AN35 Vb2

457 C 629 AG35 Vbb2 493 C 80 AT39 Vbb2

458 C 88 AH39 494 Cc 499 AP36

459 C 235 AH38 495 C 367 AR37

460 C 374 AH37 496 C 227 AT38

461 C 505 AH36 GND 497 C 79 AU39 GND

462 C 628 AH35 GND 498 Cc 498 AR36

463 C 87 AJ39 499 C 622 AP35 Vop2

464 C 234 AJ38 500 C 78 AV39 GND

465 C 373 AJ37 501 C 77 AW39 GND

466 C 504 AJ36 502 C 225 AV38 GND

467 C 627 AJ35 Vb2 503 C 497 AT36 GND

468 C 86 AK39 504 D 621 AR35 GND
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers
(680-pin TBGA (with Heat Spreader)) (8/10)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
505 D 365 AU37 GND 541 D 490 AT29
506 D 76 AW38 GND 542 D 357 AU29
507 D 224 AV37 543 D 216 AV29
508 D 364 AU36 544 D 67 AW29
509 D 620 AR34 Vbb2 545 D 614 AR28 GND
510 D 75 AW37 GND 546 D 489 AT28 GND
511 D 223 AV36 Vb2 547 D 356 AU28
512 D 363 AU35 548 D 215 AV28
513 D 495 AT34 549 D 66 AW28
514 D 74 AW36 550 D 613 AR27 Vbb2
515 D 619 AR33 Vo2 551 D 488 AT27
516 D 222 AV35 552 D 355 AU27
517 D 362 AU34 553 D 214 AV27
518 D 494 AT33 554 D 65 AW27
519 D 73 AW35 555 D 612 AR26 Vo2
520 D 221 AV34 556 D 487 AT26
521 D 361 AU33 557 D 354 AU26
522 D 618 AR32 Vop1 558 D 213 AV26
523 D 493 AT32 559 D 64 AW26
524 D 72 AW34 560 D 611 AR25 Vop1
525 D 220 AV33 561 D 486 AT25 GND
526 D 360 AU32 562 D 353 AU25
527 D 71 AW33 563 D 212 AV25
528 D 219 AV32 564 D 63 AW25
529 D 617 AR31 Vop1 565 D 610 AR24 Vop1
530 D 492 AT31 566 D 485 AT24
531 D 359 AU31 567 D 352 AU24
532 D 70 AW32 568 D 211 AV24
533 D 218 AV31 569 D 62 AW24
534 D 69 AW31 570 D 609 AR23
535 D 616 AR30 Vo2 571 D 484 AT23
536 D 491 AT30 572 D 351 AU23
537 D 358 AU30 573 D 210 AV23
538 D 217 AV30 574 D 61 AW23
539 D 68 AW30 575 D 608 AR22
540 D 615 AR29 Vob2 576 D 483 AT22

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers

(680-pin TBGA (with Heat Spreader)) (9/10)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
577 D 350 AU22 613 D 476 AT15
578 D 209 AV22 614 D 601 AR15 Vo1
579 D 60 AW22 615 D 52 AW14
580 D 607 AR21 GND 616 D 201 AV14 GND
581 D 482 AT21 617 D 342 AU14
582 D 349 AU21 618 D 475 AT14
583 D 208 AV21 619 D 600 AR14 Vb2
584 D 59 AW21 620 D 51 AW13
585 D 348 AU20 GND 621 D 200 AV13
586 D 481 AT20 GND 622 D 341 AU13
587 D 606 AR20 GND 623 D 474 AT13
588 D 207 AV20 624 D 599 AR13 Vb2
589 D 58 AW20 625 D 50 AW12
590 D 57 AW19 626 D 199 AV12
591 D 206 AV19 627 D 340 AU12
592 D 347 AU19 628 D 473 AT12 GND
593 D 480 AT19 629 D 598 AR12 GND
594 D 605 AR19 GND 630 D 49 AW11
595 D 56 AW18 631 D 198 AV11
596 D 205 AV18 632 D 339 AU11
597 D 346 AU18 633 D 472 AT11
598 D 479 AT18 634 D 597 AR11 Vop2
599 D 604 AR18 635 D 48 AW10
600 D 55 AW17 636 D 197 AV10
601 D 204 AV17 637 D 338 AU10
602 D 345 AU17 638 D 471 AT10
603 D 478 AT17 639 D 596 AR10 Vb2
604 D 603 AR17 640 D 47 AW9
605 D 54 AW16 641 D 196 AV9
606 D 203 AV16 642 D 46 AWS8
607 D 344 AU16 643 D 337 AU9
608 D 477 AT16 644 D 470 AT9
609 D 602 AR16 Vb1 645 D 595 AR9 Vb1
610 D 53 AW15 646 D 195 AV8
611 D 202 AV15 647 D 45 AW7
612 D 343 AU15 648 D 336 AU8
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-7. Correspondence Between Internal Chip Pins and Ball Numbers
(680-pin TBGA (with Heat Spreader)) (10/10)

Internal Chip Side Ball Ball Vob1/Voo2/

Chip Pin Number |Coordinates GND
649 D 194 AV7
650 D 44 AWG
651 D 469 AT8
652 D 594 ARS8 Vop1
653 D 335 AU7
654 D 193 AV6
655 D 43 AW5
656 D 468 AT7
657 D 334 AUB Vbb2
658 D 192 AV5
659 D 593 AR7 Vbb2
660 D 42 AW4
661 D 467 AT6
662 D 333 AU5
663 D 191 AV4
664 D 41 AW3 GND
665 D 592 AR6 Vbb2
666 D 332 AU4
667 D 190 AV3
668 D 40 AW2 GND
669 D 39 AW1 GND
670 D 189 AV2 GND
671 D 591 AR5 GND

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

55 PBGA

Caution For Voo and GND of PBGA, there is a difference between the number of pins out on the ball and
the number of pins on the internal chip for a structural reason.

5.5.1 256-pin PBGA

Pin No.39 (Bottom view) Pin No.58
by
HOOO0000000000000000 |=
OO000000O0O0O0O000OOO0OOO0 |1
OO000000O0O0O0O0O0O0OOO0OOO0 |8
ODOOANMOOAVOOOUAOOERAOOO |17
ooon WOOO |
OO00@® Q@O OO |15
0000 QOO0 |4
QOO A AOOO |
QOO0 QOO0 |12
QOO0 @O OO
OO0® OOOO |wo
O0O00O QOO0 |e
OO0 A AOOO |8
0000 O0O0O|7
O0O0@® Q@ OO |s
ooon WOOO |5
OCOOAMOOAOOGUAOORAOOO |4
OCOO00000O0O0O0OO00OOOO0O0O0O |3
OCOO00000OOO0OOOOOOOO0O0O |2
QOO0000000O0O00OOO0OO0OA |
YWV UTRWPNMMLIKJHGTFET DT CB A

Pin No.20 Pin No.1

Remark A:GND (13 pins)
@ : Vop1 (12 pins)
l: Voo2 (8 pins)

User's Manual A16400EJ4VODM 385



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

GND Pin"*¢* Voo1 Pin"*®? Vooz Pin"*"** NC SCAN Pins Signal
Pin "smc | sin | sout | P
1 (A1), 205 (D4), 209 (H4), 207 (F4), 211 (K4), 206 (E4), 217 (T4), None 162 24 163 223
214 (N4), 218 (U4), 222 (U8),|216 (R4), 220 (US), 219 (US), 230 (U16),
227 (U13), 231 (U17), 224 (U10), 229 (U15),  |232 (T17),
235 (N17), 240 (H17), 233 (R17),237 (L17),  |243 (E17),
244 (D17), 248 (D13), 253 (D8) | 242 (F17), 246 (D15), | 245 (D16), 256 (D5)
250 (D11), 255 (D6)

Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

5.5.2 313-pin PBGA

Pin No.25

(Bottom view)

OO0 OO0 0 0 0 O
O 0O 0O O O 0O O O
O 0O 0O O O O O O
Ooooooo

AfO O O O O O O O O O O O ¢

Pin No.13

Remark A : GND (25 pins)
@ : Vop1 (32 pins)
Il : Voo2 (16 pins)

O
O 0 O O O O O Q
R

PNMLKJHGFEDTCBA
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Pin No.37

Pin No.1
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

GND Pin"*®* Voo1 Pin"*¢? Vooz Pin"* | NC Pin SCAN Pins Signal
smc | sn | sour | P
275 (N9), 279 (U13), 254 (K8), 255 (M8), 256 (P7), 230 (J7), 231 (L7), | None 152 73 115 240
283 (N17), 287 (J13), |257 (T8), 259 (V10), 260 (V12), 233 (R7), 234 (U7),
290 (M10), 291 (P10), |261 (V14), 262 (V16), 236 (W9),
293 (T12), 294 (T14), |264 (T18), 265 (P18), 237 (W11),
296 (P16), 297 (M16), |266 (M18), 267 (K18), 239 (W15),
299 (K14), 300 (K12), |269 (H16), 270 (H14), 240 (W17),
301 (L11), 302 (N11), |271 (H12), 272 (H10), 273 (J9), |242 (U19),
303 (R11), 304 (R13), |274 (L9), 276 (R9), 277(U9),  |243 (R19),
305 (R15), 306 (N15), |278 (U11), 280 (U15), 245 (L19),
307 (L15), 308 (L13), |281 (U17), 282 (R17), 246 (J19),
309 (M12), 284 (L17), 285 (J17), 286 (J15), | 248 (G17),
310 (P12), 311 (P14), |288 (J11), 289 (K10), 292 (T10), | 249 (G15),
312 (M14), 313 (N13) | 295 (T16), 298 (K16) 251 (G11),
252 (G9)

Notes 1. GND pin: **G1 in DIF format
2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.

388

User’'s Manual A16400EJ4VODM



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

5.5.3 352-pin PBGA

Pin No.51

(Bottom view)

A00000000000000000000000A4
AAOOOODOODOOO00O0O00000O00A0
Sloy (eleleleleleloleloleloleloleloleloleloleY (ole
OO0OANOOAOOGOAOOGOAO O OEAOOD

ooon
000®
0000
0000
OO0 A
0000
000®
0000
0000
OO0 A
0000
000®
0000
0000
OO0 A
0000
0O00®
ooon

BOOO
Q@OOO
0000
AOOO
0000
OO000O
| JOI0)0,
O000O
AOOO
0000
OO000O
QOO0
0000
AOOO
0000
OO000O
QOO0
BOOO

OOOANOOOAOGOOAOGOOOAOOERAOOO
OOAOOOOOOO0OOO0OOOOOOOOOOAOO
OAOOOOOOOO0O0OO0OOOOOOOOOOOAA
AAOOOOOOOOOOOOOO0OOOO0OO00OA

AE AC A AYWVUTRPNMLKJIHGFEDTCIBA

Pin No.26 AP AD  AB

Remark A:GND (32 pins)

@ : \/op1 (16 pins)
Il : Vob2 (8 pins)
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Pin No.76

Pin No.1
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Note 1

Note 2

Note 3

315 (AC23), 319 (W23), 324 (P23),
329 (J23), 334 (D23), 338 (D19),
343 (D14), 348 (D9)

346 (D11), 351 (D6)

GND Pin Voo1 Pin Voo2 Pin NC SCAN Pins Signal
Pin | swuc | sin | sout Pin""
1 (A1), 25 (AEL), 26 (AF1), 279 (F4), 284 (L4), 278 (E4), None There are no restrictions | 296
50 (AF25), 51 (AF26), 75 (B26), 289 (T4), 294 (AA4), 295 (AB4), on the assignment of
76 (A26), 100 (A2), 101 (B2), 298 (AC6), 303 (AC11), | 297 (ACS), dedicated scan path pins.
124 (AE2), 147 (AE25), 170 (B25),|308 (AC16), 314 (AC22),
193 (C3), 214 (AD3), 235 (AD24),|313 (AC21), 316 (AB23),
256 (C24), 277 (D4), 281 (H4), 317 (AA23), 322 (T23), |333(E23),
286 (N4), 291 (V4), 296 (AC4), 327 (L23), 332 (F23), |335(D22),
300 (AC8), 305 (AC13), 310 (AC18), |336 (D21), 341 (D16), |352(D5)

Notes 1.

GND pin: *G1 in DIF format

2. Vobipin=18Vor25V
Vob1 pin: **V1 in DIF format

3. Vop2pin=3.3V

Vopz2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

5.5.4 676-pin PBGA

(1) pPD65348, 65548

Pin No.51

Pin No.26

(Bottom view)

A0000000000000000000000004
©AOOOOOOADOOAOOOOAOOOOOOAO
©OAOO000000000000000000ABO
©00AOO0000000000000000A000
OOO0AOO00000000000000A0000
DE0O0BOO000000000000000B0
slelelele] Jeleloleleleleloleleleole] Jolelololele
Sleleleler ) | 1 | [o18 | | | [ elelelelelele
sl 1YY 11 1 1YY leleleleleySe
HOAAAAAAAAOE O OOOOOO
HOAAAAAAAAONOOOOOOO
HHAAAAAAAABRROOOOOOO
ORAAAAAAAANROOOOOOAO
ONMAAAAAAAANOOOOOOOO
BEAAAAAAAARNEOOOOOOO
HOAAAAAAAAOER O O OOOOO
HOAAAAAAAAOEOOOOOOO
HOOONEENOOON (O A0
OENEEN CHEEEOe OOO0O00
000000000 000ODOOO0
D000000000000G0060
0000 elejelelelelelelelolele]ole) Yalelele,
ODOOAOOOOO0000000000000A0G0
©OAOOO00000000000000000A0
OAOOOBOOADOOOAOBOAODOOO OAO
A0060000000000066000000600 A

O000BBOOBOBOOOO

0]0]0]0]0)0]0]0]010]010]0;

0]0100]00]0I010[0]0]e
»OOOO000O00O0O00O

O
A
O O
© O
© O
© O
A ©
© O
© O
O O
A O
O O
O [ J
© O
O

OOOO0O000O00O0000

AE AC MAMYWVUTRPNMLKJIHGFEDTCBA
AF  AD AB

Remark A: GND (96 pins)

@ : VVoo:1 (28 pins)
Il : Voo2 (48 pins)
©:NC (84 pins)
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Pin No.76

Pin No.1
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Note 1

Note 3

655 (M16), 656 (L16), 657 (L15),
658 (L14), 659 (L13), 660 (L12),
661 (M12), 662 (N12),

663 (P12), 664 (R12), 665 (R13),
666 (R14), 667 (R15), 668 (P15),
669 (N15), 670 (M15),

671 (M14), 672 (M13),

673 (N13), 674 (P13), 675 (P14),
676 (N14)

581 (N9), 582 (P9),
583 (R9), 589 (V12),

590 (V13),

591 (V14),

592 (V15),

598 (R18),

599 (P18),

600 (N18),

601 (M18),

607 (J15), 608 (J14),
609 (J13), 610 (J12)

137 (AE15), 138 (AE16),
143 (AE21), 146 (AE26),
148 (AD25), 149 (AC25),
151 (AA25), 156 (T25),
159 (N25), 160 (M25),
161 (L25), 166 (F25),
168 (D25), 169 (C25),
171 (B24), 174 (B21),
178 (B17), 179 (B16),
180 (B15), 183 (B12),
184 (B11), 189 (B6),
191 (B4), 344 (D13),
421 (F6), 436 (AA6),
451 (AA21), 466 (F21),
500 (Y13)

GND Pin Vop1 Vb2 Pin NC Pin SCAN Pins Signal
pin"**? SMC ‘ SIN ‘ souT| Pin"*
1 (A1), 26 (AF1), 51 (AF26), 481(G7), |534(J13),535(K13),| 2 (B1), 3(C1), 4 (D1), There are no 420
76 (A26), 101 (B2), 108 (J2), 494 (Y7),  |536(L8),537(M8), | 9(J1), 11 (L1), 12 (M1), restrictions on the
112 (N2), 117 (V2), 124 (AE2), (507 (Y20), {540 (R8),541(T8), | 13 (N1), 14 (P1), 16 (TL), assignment of
131 (AE9), 135 (AE13), 520 (G20), |542 (U8),543(V8), | 15 y1) 23 (ACY), sidsl.cated scan path
140 (AE18), 147 (AE25), 533 (H8), |545 (W9), 24 (AD1), 25 (AE1),
154 (V25), 158 (P25), 163 (J25),|544 (W8), |546 (W10), 27 (AF2), 28 (AF3)
170 (B25), 177 (B18), 181 (B14),|555 (W19), |547 (W11), 35 (AFL0), 36 (AFLD)
186 (B9), 193 (C3), 214 (AD3),|566 (H19), |548 (W12),
235 (AD24), 256 (C24), 577 (J9), |551 (W15), 39 (AF14), 41 (AF16),
277 (D4), 296 (AC4), 578 (K9), |552 (W16), 43 (AF18), 48 (AF23),
315 (AC23), 334 (D23), 579(L9),  |553 (W17), 49 (AF24), 50 (AF25),
353 (E5), 370 (AB5), 584 (T9), |554 (W18), 52 (AE26), 60 (U26),
387 (AB22), 404 (E22), 585 (U9), |556 (V19), 61 (T26), 62 (R26),
613 (K10), 614 (L10), 586 (V9), |557 (U19), 63 (P26), 64 (N26),
615 (M10), 616 (N10), 587 (V10), |558 (T19), 67 (K26), 69 (H26),
617 (P10), 618 (R10), 619 (T10),|588 (V11), |559 (R19), 74 (C26), 75 (B26),
620 (U10), 621 (U11), 622 (U12), |593 (V16), |562 (M19), 77 (A25), 78 (A24),
623 (U13), 624 (U14), 625 (U15),|594 (V17), |563 (L19), 86 (A16), 87 (AL5),
626 (U16), 627 (U17), 628 (T17), | 595 (V18), |564 (K19), 89 (A13), 92 (AL0),
629 (R17), 630 (P17), 631 (N17),|596 (U18), |565 (J19), 03 (A9), 99 (A3)
632 (M17), 633 (L17), 634 (K17), | 597 (T18), |567 (H18),
635 (K16), 636 (K15), 637 (K14),|602 (L18), |568 (H17), 100(A2), 102 (C2),
105 (F2), 110 (L2),
638 (K13), 639 (K12), 640 (K11), | 603 (K18), |569 (H16),
641 (L11), 642 (M11), 643 (N11),|604 (J18), |570 (H15), 113 (P2), 114 (R2),
644 (P11), 645 (RL1), 646 (T11), |605 (J17), |573 (H12), 115(T2), 120 (AA2),
647 (T12), 648 (T13), 649 (T14),|606 (J16), |574 (H11), 123 (AD2), 125 (AE3),
650 (T15), 651 (T16), 652 (R16), |611 (J11), |575 (H10), 128 (AES), 133 (AE11),
653 (P16), 654 (N16), 612 (J12) |576 (H9), 580 (M9),| 134 (AE12), 136 (AE14),
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vop1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vop2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-8. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (1/8)

(1 PD65348, 65548)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND

- A - - GND - A 176 B19

- A - - GND - A 470 F17

- A 405 E21 - A 83 A19

- A 336 D21 - A 340 D17

- A 406 E20 - A 471 F16

- A 467 F20 - A - - VDD2

- A 335 D22 - A 410 E16

- A 521 G19 - A - - GND

- A 257 Cc23 - A 262 C18

- A - - VDD2 - A 472 F15

- A 407 E19 - A 84 A18

- A 172 B23 - A 525 G15

- A 258 C22 - A 341 D16

- A 522 G18 - A 263 C17

- A 173 B22 - A 412 E14

- A 79 A23 - A 85 A17

- A 468 F19 - A 571 H14

- A 337 D20 - A 264 C16

- A 80 A22 - A 411 E15

- A - - GND - A 473 F14

- A 259 c21 - A 342 D15

- A 408 E18 - A - - GND

- A 81 A21 - A 526 Gl14

- A 523 G17 - A - - VDD2

- A 338 D19 - A 265 C15

- A - - VDD2 - A 572 H13

- A 260 C20 - A 343 D14

- A 469 F18 - A 266 Cl4

- A 175 B20 - A 527 G13

- A - - GND - A 88 Al4

- A 82 A20 - A 182 B13

- A 409 E17 - A - - VDD1

- A 339 D18 - A 267 C13

- A - - VDD1 - A - - GND

- A 261 C19 - A 90 Al12

- A 524 G16 - A - - VDD2
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-8. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (2/8)

(1 PD65348, 65548)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- A 413 E13 - A 97 A5
- A 414 E12 - A 274 C6
- A 474 F13 - A 478 F9
- A 268 C12 - A - - GND
- A 345 D12 - A 350 D7
- A 528 G12 - A 532 G8
- A 91 All - A 98 A4
- A 269 C11 - A - - VDD1
- A 475 F12 - A 190 B5
- A 346 D11 - A - - VDD2
- A 185 B10 - A 418 E8
- A - - GND - A 351 D6
- A 529 G1l1 - A 192 B3
- A 270 C10 - A 479 F8
- A 415 E11 - A 275 C5
- A - - VDD2 - A 419 E7
- A 347 D10 - A 276 c4
- A 476 F11 - A 480 F7
- A 271 C9 - A 352 D5
- A 94 A8 - A - - GND
- A 416 E10 - A - - GND
- A 95 A7 - B - - GND
- A 348 D9 - B - - GND
- A - - VDD1 - B 420 E6
- A 530 G10 - B 279 F4
- A - - GND - B 354 F5
- A 187 B8 - B 355 G5
- A 272 cs - B 278 E4
- A 96 A6 - B 482 H7
- A 477 F10 - B 194 D3
- A 349 D8 - B - - VDD2
- A - - VDD2 - B 422 G6
- A 417 E9 - B 356 H5
- A 188 B7 - B 103 D2
- A 531 G9 - B 195 E3
- A 273 c7 - B 483 J7
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-8. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (3/8)

(1 PD65348, 65548)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- B - - GND - B 10 K1
- B 104 E2 - B 538 N8
- B 423 H6 - B 201 L3
- B 280 G4 - B 360 M5
- B 5 El - B - - VDD2
- B 196 F3 - B 428 N6
- B 357 J5 - B - - GND
- B 6 F1 - B 285 M4
- B 484 K7 - B - - VDD1
- B 281 H4 - B 487 N7
- B - - VDD2 - B 111 M2
- B 197 G3 - B 202 M3
- B 424 J6 - B 539 P8
- B 106 G2 - B 286 N4
- B - - GND - B 203 N3
- B 7 G1 - B 287 P4
- B 358 K5 - B 488 P7
- B 282 J4 - B 204 P3
- B - - VDD1 - B - - GND
- B 198 H3 - B 15 R1
- B 485 L7 - B - - VDD2
- B 107 H2 - B 362 P5
- B 425 K6 - B 363 RS
- B 8 H1 - B 429 P6
- B 283 K4 - B 205 R3
- B 426 L6 - B 288 R4
- B - - VDD2 - B 489 R7
- B 359 L5 - B 206 T3
- B - - GND - B 430 R6
- B 199 J3 - B 17 Ul
- B 427 M6 - B - - VDD1
- B 486 M7 - B 289 T4
- B 284 L4 - B - - GND
- B 200 K3 - B 116 u2
- B 361 NS - B 490 T7
- B 109 K2 - B 207 u3

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-8. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (4/8)

(1 PD65348, 65548)

Internal Chip Side Ball Ball Vob1/Vop2/ Internal Chip Side Ball Ball Vob1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- B - - VDD2 - B 368 Y5
- B 364 T5 - B 295 AB4
- B 290 U4 - B 435 Y6
- B 431 T6 - B 369 AA5
- B 208 V3 - B - - GND
- B 19 w1 - B - - GND
- B 365 us - C - - GND
- B 20 Y1 - C - - GND
- B 291 V4 - C 371 ABG6
- B 491 u7 - C 298 AC6
- B - - GND - C 372 AB7
- B 118 w2 - C 437 AA7
- B 209 W3 - C 297 AC5
- B 21 AAl - C 495 Y8
- B 432 ué - C 215 AD4
- B 292 w4 - C - - VDD2
- B - - VDD2 - C 373 ABS8
- B 366 V5 - C 126 AE4
- B 119 Y2 - C 216 AD5
- B 492 V7 - Cc 496 Y9
- B 210 Y3 - C 127 AE5
- B 22 AB1 - C - - GND
- B 211 AA3 - C 29 AF4
- B 433 V6 - Cc 438 AA8
- B - - GND - C 299 AC7
- B 293 Y4 - C 30 AF5
- B 493 w7 - C 217 AD6
- B 121 AB2 - C 374 AB9
- B - - VDD1 - C 31 AF6
- B 367 W5 - C 497 Y10
- B - - VDD2 - C 300 AC8
- B 294 AA4 - C - - VDD2
- B 122 AC2 - C 218 AD7
- B 434 W6 - c 439 AA9
- B 212 AB3 - C 129 AE7
- B 213 AC3 - C - - GND

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-8. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (5/8)

(1 PD65348, 65548)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- C 32 AF7 - C 306 AC14
- C 375 AB10 - C 501 Y14
- C 301 AC9 - C 225 AD14
- C - - VDD1 - C - - GND
- C 219 AD8 - C 40 AF15
- Cc 498 Y11 - C - - VDD2
- C 130 AES8 - C 379 AB14
- C 440 AA10 - C 380 AB15
- C 33 AF8 - C 444 AAl14
- C 302 AC10 - C 226 AD15
- C 441 AA11 - C 307 AC15
- C - - VDD2 - C 502 Y15
- C 376 AB11 - C 227 AD16
- C - - GND - C 445 AA15
- C 220 AD9 - C 42 AF17
- C 442 AA12 - C 308 AC16
- C 34 AF9 - C 139 AE17
- C 499 Y12 - C - - GND
- C 303 AC11 - C 503 Y16
- C 221 AD10 - C - - VDD1
- C 378 AB13 - C 228 AD17
- C 132 AE10 - C - - GND
- C 549 w13 - C 381 AB16
- C 222 AD11 - C - - VDD2
- C 377 AB12 - C 309 AC17
- Cc 443 AA13 - C 446 AA16
- C 304 AC12 - C 229 AD18
- C - - GND - C 44 AF19
- C 223 AD12 - C 382 AB17
- C - - VDD2 - C 45 AF20
- C 550 W14 - C 310 AC18
- C - - VDD1 - C 504 Y17
- C 37 AF12 - C 141 AE19
- C 305 AC13 - C 230 AD19
- C 224 AD13 - C 46 AF21
- C 38 AF13 - C - - GND

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-8. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (6/8)

(1 PD65348, 65548)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- (o} 447 AA17 - D - - VDD2
- C - - VDD2 - D 53 AD26
- C 311 AC19 - D 390 w22
- C 383 AB18 - D 237 AB24
- (o} 142 AE20 - D 509 V20
- C 505 Y18 - D 150 AB25
- C 231 AD20 - D - - GND
- C 47 AF22 - D 54 AC26
- (o} 232 AD21 - D 453 w21
- C 448 AA18 - D 318 Y23
- C 312 AC20 - D 55 AB26
- C 506 Y19 - D 238 AA24
- (o} 144 AE22 - D 391 V22
- C - - VDD1 - D 56 AA26
- (o} 384 AB19 - D 510 u20
- C 313 AC21 - D 319 W23
- (o} 145 AE23 - D - - VDD2
- C - - VDD2 - D 239 Y24
- (o} 449 AA19 - D 454 V21
- C 233 AD22 - D 152 Y25
- (o} 234 AD23 - D - - GND
- C 385 AB20 - D 57 Y26
- C 314 AC22 - D 392 u22
- C 450 AA20 - D 320 V23
- C 386 AB21 - D - - VDD1
- C - - GND - D 240 w24
- C - - GND - D 511 T20
- D - - GND - D 153 W25
- D - - GND - D 455 u21
- D 388 AA22 - D 58 W26
- D 317 AA23 - D 321 u23
- D 389 Y22 - D 456 T21
- D 452 Y21 - D - - VDD2
- D 316 AB23 - D 393 T22
- D 508 W20 - D - - GND
- D 236 AC24 - D 241 V24
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-8. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (7/8)

(1 PD65348, 65548)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- D 457 R21 - D 327 L23
- D 59 V26 - D 162 K25
- D 512 R20 - D - - GND
- D 322 T23 - D 516 L20
- D 242 u24 - D - - VDD1
- D 395 P22 - D 249 K24
- D 155 u25 - D - - VDD2
- D 560 P19 - D 398 L22
- D 243 T24 - D 68 J26
- D 394 R22 - D 328 K23
- D - - VDD2 - D 461 L21
- D 458 P21 - D 250 J24
- D - - GND - D 399 K22
- D 323 R23 - D 70 G26
- D 513 P20 - D 329 J23
- D - - VDD1 - D 517 K20
- D 157 R25 - D - - GND
- D 244 R24 - D 164 H25
- D 561 N19 - D 251 H24
- D 324 P23 - D 71 F26
- D 245 P24 - D 462 K21
- D 325 N23 - D 330 H23
- D 514 N20 - D - - VDD2
- D 246 N24 - D 400 J22
- D - - GND - D 165 G25
- D 65 M26 - D 518 J20
- D - - VDD2 - D 252 G24
- D 396 N22 - D 72 E26
- D 397 M22 - D 253 F24
- D 459 N21 - D 463 J21
- D 247 M24 - D - - GND
- D 326 M23 - D 331 G23
- D 515 M20 - D 519 H20
- D 66 L26 - D 73 D26
- D 248 L24 - D - - VDD1
- D 460 M21 - D 167 E25

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-8. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (8/8)

(1 PD65348, 65548)

Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND
- D 401 H22
- D 332 F23
- D - - VDD2
- D 464 H21
- D 254 E24
- D 255 D24
- D 402 G22
- D 333 E23
- D 465 G21
- D 403 F22
- D - - GND
- D - - GND

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

(2) uPD65349, 65549

Pin No.51

Pin No.26

(Bottom view)
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Remark A:GND (96 pins)
@ : Voo:1 (28 pins)
Il : Vopo2 (48 pins)
©:NC (45 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Note 1

Note 3

GND Pin Vob1 Vobz Pin NC Pin SCAN Pins Signal
pin"**? SMC ‘ SIN ‘ sout | Pin"**
1 (A1), 26 (AF1), 51 (AF26), 481 (G7), 534 (J13), 535 (K13),| 2 (B1), 3 (C1), There are no restrictions | 459
76 (A26), 101 (B2), 108 (J2), 494(Y7), |536(L8),537(M8). | 24 (AD1), 25 (AE1), | on the assignment of
112 (N2), 117 (V2), 124 (AE2), 507 (Y20), |540 (R8), 541 (T8), 27 (AF2), 49 (AF24), dedicated scan path pins.
131 (AE9), 135 (AE13), 520 (G20), |542(U8),543 (V8), | 5o (ap2s)
140 (AE18), 147 (AE25), 533 (H8), |545 (W9), 52 (AE26), 74 (C26),
ieagu i aried il oG I
186 (B9), 193 (C3), 214 (AD3), |566 (H19), |548 (W12), 87 (A15) 99 (A3),
235 (AD24), 256 (C24), 577 (39),  |551 (W15), 100 (A2) 102 (C2),
277 (DA4), 296 (AC4), 578 (K9), |552 (W16), 105 (F2), 110 (L2),
315 (AC23), 334 (D23), 353 (E5),| 579 (L9),  |553 (W17), 113 (P2), 115 (T2),
370 (AB5), 387 (AB22), 584(T9), |554 (W18), 120 (AA2),
404 (E22), 613 (K10), 614 (L10), [585 (U9), |556 (V19), 123 (AD2),
615 (M10), 616 (N10), 617 (P10),|586 (V9),  |557 (U19), 125 (AE3),
618 (R10), 619 (T10), 620 (U10), | 587 (V10), |558 (T19), 128 (AES6),
621 (U11), 622 (U12), 623 (U13),|588 (V11), |559 (R19), 133 (AE11),
624 (U14), 625 (U15), 626 (U16), | 593 (V16), |562 (M19), 136 (AE14),
627 (U17), 628 (T17), 629 (R17), | 594 (V17), |563 (L19), 138 (AE16),
630 (P17), 631 (N17), 632 (M17),| 595 (V18), |564 (K19), 143 (AE21),
633 (L17), 634 (K17), 635 (K16), |596 (U18), |565 (J19), 146 (AE26),
636 (K15), 637 (K14), 638 (K13), | 597 (T18), |567 (H18), 148 (AD25),
639 (K12), 640 (K11), 641 (L11), |602 (L18), |568 (H17),
642 (M11), 643 (N11), 644 (P11),|603 (K18), |569 (H16), 151 (AA29),
645 (R11), 646 (T11), 647 (T12), |604 (J18), |570 (H15), 156 (T25)
648 (T13), 649 (T14), 650 (T15), |605 (J17), |573 (H12), 159 (N25), 161 (L.25),
651 (T16), 652 (R16), 653 (P16), | 606 (J16), |574 (H11), 166 (F25),
654 (N16), 655 (M16), 656 (L16), | 611 (J11), |575 (H10), 169 (C25),
657 (L15), 658 (L14), 659 (L13), |612(J12) |576 (H9), 580 (M9), | 171 (B24),
660 (L12), 661 (M12), 662 (N12), 581 (N9), 582 (P9), | 174 (B21),
663 (P12), 664 (R12), 665 (R13), 583 (R9), 589 (V12), | 179 (B16),
666 (R14), 667 (R15), 668 (P15), 590 (V13), 184 (B11),
669 (N15), 670 (M15), 591 (V14), 189 (B6), 421 (F6),
671 (M14), 672 (M13), 592 (V15), 436 (AAG),
673 (N13), 674 (P13), 675 (P14), 598 (R18), 451 (AA21),
676 (N14) 599 (P18), 466 (F21)
600 (N18),
601 (M18),

607 (J15), 608 (J14),
609 (J13), 610 (J12)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Notes 1. GND pin: **G1 in DIF format
2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vob2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (1/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND

- A - - GND - A 261 C19

- A - - GND - A 524 G16

- A 405 E21 - A 176 B19

- A 336 D21 - A 470 F17

- A 406 E20 - A 83 Al19

- A 467 F20 - A - - GND

- A 335 D22 - A 340 D17

- A 521 G19 - A 471 F16

- A 257 Cc23 - A 410 E16

- A - - VDD2 - A - - VDD2

- A 78 A24 - A 262 C18

- A 407 E19 - A 472 F15

- A 172 B23 - A 84 A18

- A 258 C22 - A 525 G15

- A 522 G18 - A 341 D16

- A 173 B22 - A - - GND

- A 79 A23 - A 263 C17

- A 468 F19 - A 412 El4

- A 337 D20 - A 178 B17

- A - - VDD2 - A - - VDD2

- A 80 A22 - A 85 Al7

- A - - GND - A 571 H14

- A 259 C21 - A 264 Cl6

- A 408 E18 - A - - GND

- A 81 A21 - A 411 E15

- A 523 G17 - A 473 F14

- A 338 D19 - A 342 D15

- A - - VDD2 - A - - VDD1

- A 260 Cc20 - A 86 Al6

- A 469 F18 - A 526 Gl4

- A 175 B20 - A 265 C15

- A - - GND - A - - GND

- A 82 A20 - A 180 B15

- A 409 E17 - A 572 H13

- A 339 D18 - A 343 D14

- A - - VDD1 - A - - VDD2
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (2/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- A 266 Cl4 - A 271 C9
- A 88 Al4 - A - - GND
- A - - GND - A 94 A8
- A 89 Al3 - A 416 E10
- A 182 B13 - A 95 A7
- A - - VDD1 - A - - VDD1
- A 344 D13 - A 348 D9
- A 527 G13 - A 530 G10
- A 267 C13 - A 187 B8
- A - - GND - A - - VDD2
- A 90 Al2 - A 272 C8
- A 413 E13 - A - - GND
- A 414 E12 - A 96 A6
- A - - VDD2 - A 477 F10
- A 183 B12 - A 349 D8
- A 474 F13 - A 417 E9
- A 268 C12 - A 188 B7
- A - - GND - A 531 G9
- A 345 D12 - A 273 C7
- A 528 G12 - A - - VDD2
- A 91 All - A 97 A5
- A - - VDD2 - A - - GND
- A 269 Cl1 - A 274 C6
- A 475 F12 - A 478 F9
- A 92 Al10 - A 350 D7
- A - - VDD1 - A 532 G8
- A 346 D11 - A 98 A4
- A - - GND - A - - VDD1
- A 185 B10 - A 190 B5
- A 529 G11 - A 418 E8
- A 270 C10 - A 351 D6
- A 415 E11 - A - - GND
- A 93 A9 - A 192 B3
- A - - VDD2 - A 479 F8
- A 347 D10 - A 275 C5
- A 476 F11 - A - - VDD2

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (3/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- A 191 B4 - B 424 J6
- A 419 E7 - B 106 G2
- A 276 Cc4 - B - - GND
- A 480 F7 - B 7 Gl
- A 352 D5 - B 358 K5
- A - - GND - B 282 Ja
- A - - GND - B - - VDD1
- B - - GND - B 198 H3
- B - - GND - B 485 L7
- B 420 E6 - B 107 H2
- B 279 F4 - B 425 K6
- B 354 F5 - B 8 H1
- B 355 G5 - B - - GND
- B 278 E4 - B 283 K4
- B 482 H7 - B 426 L6
- B 194 D3 - B 359 L5
- B - - VDD2 - B - - VDD2
- B 422 G6 - B 199 J3
- B 356 H5 - B 427 M6
- B 103 D2 - B 9 J1
- B 195 E3 - B 486 M7
- B 483 J7 - B 284 L4
- B 104 E2 - B - - GND
- B 4 D1 - B 200 K3
- B 423 H6 - B 361 N5
- B 280 G4 - B 109 K2
- B - - VDD2 - B - - VDD2
- B 5 El - B 10 K1
- B - - GND - B 538 N8
- B 196 F3 - B 201 L3
- B 357 J5 - B - - GND
- B 6 F1 - B 360 M5
- B 484 K7 - B 428 N6
- B 281 H4 - B 285 M4
- B - - VDD2 - B - - VDD1
- B 197 G3 - B 11 L1
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (4/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- B 487 N7 - B 490 T7
- B 111 M2 - B 207 U3
- B - - GND - B 364 T5
- B 202 M3 - B 18 V1
- B 539 P8 - B - - VDD2
- B 12 M1 - B 290 U4
- B - - VDD2 - B 431 T6
- B 286 N4 - B 208 V3
- B 203 N3 - B - - GND
- B - - GND - B 19 w1
- B 13 N1 - B 365 us
- B 14 P1 - B 20 Y1
- B - - VDD1 - B - - VDD1
- B 287 P4 - B 291 V4
- B 488 P7 - B 491 u7
- B 204 P3 - B 118 W2
- B - - GND - B - - VDD2
- B 15 R1 - B 209 W3
- B 362 P5 - B - - GND
- B 363 R5 - B 21 AAL
- B - - VDD2 - B 432 (S]5}
- B 114 R2 - B 292 W4
- B 429 P6 - B 366 V5
- B 205 R3 - B 119 Y2
- B - - GND - B 492 V7
- B 288 R4 - B 210 Y3
- B 489 R7 - B - - VDD2
- B 16 T1 - B 22 AB1
- B - - VDD2 - B - - GND
- B 206 T3 - B 211 AA3
- B 430 R6 - B 433 V6
- B 17 Ul - B 293 Y4
- B - - VDD1 - B 493 w7
- B 289 T4 - B 23 AC1
- B - - GND - B - - VDD1
- B 116 U2 - B 121 AB2

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.

408 User's Manual A16400EJ4VODM



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (5/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- B 367 w5 - o} 217 AD6
- B 294 AA4 - (o} 374 AB9
- B - - GND - C 31 AF6
- B 122 AC2 - C 497 Y10
- B 434 W6 - o} 300 AC8
- B 212 AB3 - (o} - - VDD2
- B - - VDD2 - C 218 AD7
- B 213 AC3 - C 439 AA9
- B 368 Y5 - o} 129 AE7
- B 295 AB4 - (o} - - GND
- B 435 Y6 - C 32 AF7
- B 369 AA5 - C 375 AB10
- B - - GND - C 301 AC9
- B - - GND - (o} - - VDD1
- C - - GND - C 219 AD8
- C - - GND - C 498 Y11
- (o} 371 AB6 - C 130 AES
- C 298 AC6 - (o} 440 AA10
- C 372 AB7 - C 33 AF8
- C 437 AA7 - C - - GND
- (o} 297 AC5 - C 302 AC10
- C 495 Y8 - (o} 441 AA11l
- (o} 215 AD4 - C 376 AB11
- c - - VDD2 - C - - VDD2
- C 28 AF3 - Cc 220 AD9
- C 373 ABS8 - (o} 442 AA12
- C 126 AE4 - C 34 AF9
- c 216 AD5 - C 499 Y12
- C 496 Y9 - Cc 303 AC11
- C 127 AE5 - (o} - - GND
- C 29 AF4 - C 221 AD10
- C 438 AA8 - C 378 AB13
- C 299 AC7 - Cc 132 AE10
- C - - VDD2 - (o} - - VDD2
- (o} 30 AF5 - C 35 AF10
- C - - GND - C 549 W13
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (6/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- C 222 AD11 - C 227 AD16
- C - - GND - C 445 AA15
- C 377 AB12 - C 42 AF17
- C 443 AA13 - C - - VDD1
- C 304 AC12 - C 308 AC16
- Cc - - VDD1 - C - - GND
- C 36 AF11 - C 139 AE17
- C 500 Y13 - C 503 Y16
- C 134 AE12 - C 228 AD17
- C - - GND - C 381 AB16
- C 223 AD12 - C 43 AF18
- C 550 w14 - C - - VDD2
- C 37 AF12 - C 309 AC17
- C - - VDD2 - C 446 AA16
- C 305 AC13 - C 229 AD18
- C 224 AD13 - C - - GND
- C - - GND - C 44 AF19
- C 38 AF13 - C 382 AB17
- C 39 AF14 - C 45 AF20
- C - - VDD1 - C - - VDD1
- C 306 AC14 - C 310 AC18
- C 501 Y14 - C 504 Y17
- C 225 AD14 - C 141 AE19
- C - - GND - C - - VDD2
- C 40 AF15 - C 230 AD19
- Cc 379 AB14 - C - - GND
- C 380 AB15 - C 46 AF21
- C - - VDD2 - C 447 AAL17
- C 137 AE15 - C 311 AC19
- C 444 AA14 - C 383 AB18
- C 226 AD15 - C 142 AE20
- C - - GND - C 505 Y18
- C 307 AC15 - C 231 AD20
- C 502 Y15 - C - - VDD2
- C 41 AF16 - C 47 AF22
- C - - VDD2 - C - - GND

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (7/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- (o} 232 AD21 - D 150 AB25
- C 448 AA18 - D 54 AC26
- C 312 AC20 - D 453 w21
- C 506 Y19 - D 318 Y23
- (o} 48 AF23 - D - - VDD2
- C - - VDD1 - D 55 AB26
- (o} 144 AE22 - D - - GND
- c 384 AB19 - D 238 AA24
- (o} 313 AC21 - D 391 V22
- C - - GND - D 56 AA26
- (o} 145 AE23 - D 510 u20
- C 449 AA19 - D 319 w23
- (o} 233 AD22 - D - - VDD2
- C - - VDD2 - D 239 Y24
- (o} 234 AD23 - D 454 V21
- C 385 AB20 - D 152 Y25
- (o} 314 AC22 - D - - GND
- C 450 AA20 - D 57 Y26
- C 386 AB21 - D 392 u22
- c - - GND - D 320 V23
- (o} - - GND - D - - VDD1
- D - - GND - D 240 W24
- D - - GND - D 511 T20
- D 388 AA22 - D 153 W25
- D 317 AA23 - D 455 u21
- D 389 Y22 - D 58 W26
- D 452 Y21 - D - - GND
- D 316 AB23 - D 321 u23
- D 508 W20 - D 456 T21
- D 236 AC24 - D 393 T22
- D - - VDD2 - D - - VDD2
- D 53 AD26 - D 241 V24
- D 390 W22 - D 457 R21
- D 149 AC25 - D 59 V26
- D 237 AB24 - D 512 R20
- D 509 V20 - D 322 T23
Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpbpb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (8/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vob1/Voo2/ Internal Chip Side Ball Ball Vob1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- D - - GND - D 459 N21
- D 242 u24 - D 247 M24
- D 395 P22 - D - - GND
- D 155 u25 - D 326 M23
- D - - VDD2 - D 515 M20
- D 60 u26 - D 66 L26
- D 560 P19 - D - - VDD2
- D 243 T24 - D 248 L24
- D - - GND - D 460 M21
- D 394 R22 - D 67 K26
- D 458 P21 - D - - VDD1
- D 323 R23 - D 327 L23
- D - - VDD1 - D - - GND
- D 61 T26 - D 162 K25
- D 513 P20 - D 516 L20
- D 157 R25 - D 249 K24
- D - - GND - D 398 L22
- D 244 R24 - D 68 J26
- D 561 N19 - D - - VDD2
- D 62 R26 - D 328 K23
- D - - VDD2 - D 461 L21
- D 324 P23 - D 250 J24
- D 245 P24 - D - - GND
- D - - GND - D 69 H26
- D 63 P26 - D 399 K22
- D 64 N26 - D 70 G26
- D - - VDD1 - D - - VDD1
- D 325 N23 - D 329 J23
- D 514 N20 - D 517 K20
- D 246 N24 - D 164 H25
- D - - GND - D - - VDD2
- D 65 M26 - D 251 H24
- D 396 N22 - D - - GND
- D 397 M22 - D 71 F26
- D - - VDD2 - D 462 K21
- D 160 M25 - D 330 H23

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.

412 User's Manual A16400EJ4VODM



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vopb, GND, NC, SCAN PINS

Table 5-9. Correspondence Between Internal Chip Sides and Ball Numbers (676-pin PBGA) (9/9)

(1 PD65349, 65549)

Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND
- D 400 J22
- D 165 G25
- D 518 J20
- D 252 G24
- D - - VDD2
- D 72 E26
- D - - GND
- D 253 F24
- D 463 J21
- D 331 G23
- D 519 H20
- D 73 D26
- D - - VDD1
- D 167 E25
- D 401 H22
- D 332 F23
- D - - GND
- D 168 D25
- D 464 H21
- D 254 E24
- D - - VDD2
- D 255 D24
- D 402 G22
- D 333 E23
- D 465 G21
- D 403 F22
- D - - GND
- D - - GND

Caution NC (non-connection) pins, which are not connected to the internal chip, are not included in table.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

5.6 FPBGA

Caution For Vop and GND of FPBGA, there is a difference between the number of pins out on the ball and the
number of pins on the internal chip for a structural reason.

5.6.1 108-pin FPBGA

Pin No. 23 (BOTTOM VIEW) Pin No. 34

~

OO0OO0OO0O0OOm |
OO0OOO0OOOO0O |
OO0 @®AOO |o
O OO |
O OO |-
OO0 |7
O OO |-
O OO |
® OO |-
| NONONONONOL WONONN K
CONONONORONORON NONNE
ONONONORONORONG) 1

J
B A

~

O OO
O OO

ONONONONORORONONONON NO)
OO0OPOOOOO@» OO

-

= M O0OO0O000O0O0O0O0OO0O O

'_
-~
[
T
()
M
m

D C
Pin No. 12 Pin No. 1

Remark A:GND (4 pins)

@ : \/op1 (4 pins)
Il Voo2 (4 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Note 1

Note 2

Note 3

GND Pin Voo1 Pin Voo Pin NC Pin SCAN Pins Signal
. _Note 4
SMC | SIN souT Pin
81 (C3), 88 (K3), 87 (33), 94 (K9), 12 (M1), 34 (AL2), None | 41 107 78 %6

95 (K10), 102 (C10)

101 (D10), 108 (C4)

45 (B2), 63 (L11)

Notes 1.

GND pin: **G1 in DIF format

2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vop2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-10. Correspondence Between Internal Chip Sides and Ball Numbers (108-pin FPBGA) (1/2)

(1 PD65341, 65342, 65345, 65541, 65542, 65545)

Internal Chip Side Ball Ball Voo1/Vopz | Internal Chip Side Ball Ball Vop1/Vbp2
Chip Pin Number | Coordinates /IGND Chip Pin Number Coordinates /GND
- A 101 D10 Vob1 - B 49 F2
- A 34 Al12 Vob2 - B 84 F3
- A 35 All - B 7 G1
- A 73 B10 - B 50 G2
- A 36 A10 - B 8 H1
- A 74 B9 - B 86 H3
- A 37 A9 - B 51 H2
- A 103 C9 - B 9 J1
- A 75 B8 - B 52 J2
- A 38 A8 - B 10 K1
- A 104 Cc8 - B 53 K2
- A 39 A7 - B 11 L1
- A 106 Cé6 - B 54 L2
- A 76 B7 - B 88 K3 GND
- A 105 C7 - C 87 J3 Vo1
- A 40 A6 - C 12 M1 Vop2
- A 77 B6 - C 13 M2
- A 41 A5 - C 55 L3
- A 107 C5 - C 14 M3
- A 78 B5 - C 56 L4
- A 42 A4 - C 15 M4
- A 79 B4 - C 89 K4
- A 43 A3 - C 57 LS
- A 80 B3 - C 16 M5
- A 44 A2 - c 90 K5
- A 45 B2 Vob2 - C 17 M6
- A 108 C4 Vb1 - C 92 K7
- B 81 C3 GND - C 58 L6
- B 1 Al - C 91 K6
- B 2 Bl - C 18 M7
- B 46 C2 - C 59 L7
- B 3 C1l - C 19 M8
- B 47 D2 - c 93 K8
- B 4 D1 - C 60 L8
- B 82 D3 - C 20 M9
- B 48 E2 - C 61 L9
- B 5 E1l - C 21 M10
- B 83 E3 - c 62 L10
- B 6 F1 - C 22 M11
- B 85 G3 - C 63 L11 Vob2
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-10. Correspondence Between Internal Chip Sides and Ball Numbers (108-pin FPBGA) (2/2)

(1 PD65341, 65342, 65345, 65541, 65542, 65545)

Internal Chip Side Ball Ball Vop1/Vbp2
Chip Pin Number | Coordinates /GND
- C 94 K9 Vop1
- D 95 K10 GND
- D 23 M12
- D 24 L12
- D 64 K11
- D 25 K12
- D 65 J11
- D 26 J12
- D 96 Jio
- D 66 H11
- D 27 H12
- D 97 H10
- D 28 G12
- D 99 F10
- D 67 G11
- D 98 G10
- D 29 F12
- D 68 F11
- D 30 E12
- D 100 E10
- D 69 E11
- D 31 D12
- D 70 D11
- D 32 Cl2
- D 71 Cl1
- D 33 B12
- D 72 B11l
- D 102 C10 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

5.6.2 144-pin FPBGA

Pin No.25 (Bottom view) Pin No.36
- \‘ / N Pin No.37
AOOOOOOOOOO / L
meETT—-HAOO0OO0OO00O00000O A 13
@O0 O0O0OOOOOOOOOe (=
OO0 OO0O0O0 OO0 |
OO0 OO0 |w
OO00O0O OO00O0O 0
OO00O0O OO00O0O 8
OO00O0O OO00O0O 7
OO0O0O0 OO0O0O0O 6
OO0 OO0 5
OO0 OO0O0O0 OO0 4
@O0 O0O0O0OOOOO0O0O @ 3
vors——HAOOOOOOOOOOAN 2
Aooooooooooks\g
\_ / /\PinNO.48
Remark A :GND (8 pins)
@ : Vop1 (4 pins)
Il : Vob2 (4 pins)
1(B1), 12 (N1), 25 (N14), |14 (P3), 23 (P12), 13 (P1), 24 (P13), | None 118 79 34 128

36 (B14), 49 (B2), 60 (N2),
71 (N13), 82 (B13)

38 (A12),47 (A3) |37 (A13), 48 (A2)

Notes 1.

2. Vob1 pin =

GND pin: **G1 in DIF format

1.8Vor25V

Vop1 pin: **V1 in DIF format

3. Vb2 pin =

33V

Vobz2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

5.6.3 160-pin FPBGA

Pin No.27 (Bottom view)

N

ONONONG®,
ONONONG®,
ONONON®,
ONONONG®,
ONONON®,
ONONON®,

OPOOOOOOOOOON»O
OCoOr»roO0oOE»»POOOEROO
ONONON NONON NONONONON NONC

ONONONON NONON NONORG

ONONONG®
ONONONG®,
ONONONG®,
ONONONG®
ONONONG®,

7

COoOrPrmOOOP»POO
ONONONONONONONON N©

ONONONONONORONONON g

O
O
O

J

J

T HMOO00000000O00O P

N M L K J H G F E D C B A\
Pin No.14 Pin No.1

Remark A :GND (10 pins)
@ : Vop1 (6 pins)
Il : Voo2 (6 pins)

Pin No.40

14

13

12

11

10

GND Pin"™°* Vo1 Pin™*®? Vooz Pin"**? NC Pin SCAN Pins Signal
SMC | SIN | souT Pin"*"*
1 (A1), 27 (P14), 53 (B2), |98 (D3), 116 (L12), 14 (P1), 40 (A14), None 97 54 |3 138
64 (N2), 75 (N13), 86 (B13), | 140 (L4), 143 (L7), 96 (B3), 110 (M7),
106 (M3), 111 (M8), 154 (D11), 157 (D8) | 115 (M12), 128 (C8)
124 (C12), 129 (C7)

Notes 1. GND pin: **G1 in DIF format
2. Vopipin=18Vor25V
Vop1 pin: **V1 in DIF format
3. Vop2 pin=3.3V
Vop2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

5.6.4 161-pin FPBGA

Pin No.27 (Bottom view)

/

OPOOOOOOOOOON»O
OCor»roO0oOE»»POOOEROO

ONONON NONON NONONONON HONG
OO00O0

ONONONG®,
ONONON®,
ONONONG®
ONONON®,
ONONON®,

ONON NONON NONON®)
OrmEOOOP»POO
OO0OO0OO0OOOOM»O

7

J/

14

13

12

11

10

ONONONONONONONON Suy

T OO0O0000000000»

N M L K J H G F E D C B A\
Pin No.14 Pin No.1

Remark A :GND (11 pins)
@ : Vo1 (6 pins)
Il : Voo (6 pins)

Pin No.40

106 (M3), 111 (M8), 154 (D11), 115 (M12),
124 (C12), 129 (C7), 161 (E5) | 157 (D8) 128 (C8)

64 (N2), 75 (N13), 86 (B13), | 140 (L4), 143 (L7), |96 (B3), 110 (M7),

on the assignment of
dedicated scan path

pins.

GND Pin"™* Voo Pin™*"? Vooz Pin"**? NC Pin SCAN Pins Signal
. _Note 4
svc | s | sour | PIn
1(A1), 27 (P14), 53 (B2), 98 (D3), 116 (L12), |14 (P1),40(A14), | None There are no restrictions | 138

Notes 1. GND pin: **G1 in DIF format
2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2 pin=3.3V
Vop2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-11. Correspondence Between Internal Chip Sides and Ball Numbers (161-pin FPBGA) (1/2)

(4 PD65346, 65546)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Voo1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number | Coordinates GND
- A - - Vop1 - B - - GND
- A 41 A13 - B - - GND
- A 87 B12 - B 2 Bl
- A 42 Al2 - B 54 Cc2
- A 125 Cl1 - B 134 E4
- A 155 D10 - B 3 C1
- A 43 All - B 55 D2
- A 88 B11 - B 99 E3
- A 126 C10 - B 4 D1
- A 44 A10 - B 56 E2
- A 89 B10 - B 57 F2
- A 127 C9 - B 5 E1l
- A 45 A9 - B 135 F4
- A 156 D9 - B 100 F3
- A 90 B9 - B 6 F1
- A 46 A8 - B 58 G2
- A 91 B8 - B 101 G3
- A - - Vb2 - B 136 G4
- A 47 A7 - B 7 G1
- A - - Vob1 - B 102 H3
- A - - GND - B 137 H4
- A 92 B7 - B 60 J2
- A 158 D7 - B 8 H1
- A 48 A6 - B 59 H2
- A 159 D6 - B 138 J4
- A 93 B6 - B 9 J1
- A 49 A5 - B 139 K4
- A 131 C5 - B 103 J3
- A 130 Cé6 - B 62 L2
- A 50 A4 - B 104 K3
- A 94 B5 - B 10 K1
- A 160 D5 - B 61 K2
- A 132 C4 - B 63 M2
- A 95 B4 - B 11 L1
- A 133 D4 - B 105 L3
- A 97 C3 - B 12 M1
- A - - Vob2 - B - - Vb2
- A 51 A3 - B 13 N1
- A 52 A2 - B - - GND
- A - - Vop1 - B - - GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-11. Correspondence Between Internal Chip Sides and Ball Numbers (161-pin FPBGA) (2/2)

(4 PD65346, 65546)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Voo1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number | Coordinates GND
- C - - Vob1 - D - - GND
- C 15 P2 - D - - GND
- C 65 N3 - D 28 N14
- C 16 P3 - D 76 M13
- C 107 M4 - D 148 K11
- C 141 LS - D 29 M14
- C 17 P4 - D 77 L13
- C 66 N4 - D 117 K12
- C 108 M5 - D 30 L14
- C 18 P5 - D 78 K13
- C 67 NS - D 79 J13
- C 109 M6 - D 31 K14
- C 19 P6 - D 149 J11
- C 142 L6 - D 118 J12
- C 68 N6 - D 32 Ji4
- C 20 P7 - D 80 H13
- C 69 N7 - D 119 H12
- C - - Vb2 - D 150 H11
- C 21 P8 - D 33 H14
- C - - Vob1 - D 120 G12
- C - - GND - D 151 G11
- C 70 N8 - D 82 F13
- C 144 L8 - D 34 G14
- C 22 P9 - D 81 G13
- C 145 L9 - D 152 F11
- C 71 N9 - D 35 F14
- C 23 P10 - D 153 E11l
- C 113 M10 - D 121 F12
- C 112 M9 - D 84 D13
- C 24 P11 - D 122 E12
- C 72 N10 - D 36 El4
- C 146 L10 - D 83 E13
- C 114 M11 - D 85 C13
- C 73 N11 - D 37 D14
- C 147 L11 - D 123 D12
- C - - Vop2 - D 38 Cl4
- C 74 N12 - D - = Vob2
- C 25 P12 - D 39 B14
- C 26 P13 - D - - GND
- C - - Vop1 - D - - GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

5.6.5 208-pin FPBGA

Pin No. 33 (BOTTOM VIEW)
\OOOOOOOIOOOOOOO/ 17
OmAOQOOOOO0OO0OOO0OOOOAAQO |
O} NONONONORONON NONONONONONON RO EL
CNONCRONONONONON NORONCRONONONONORNNET
O0O0O0 OO0OOO |
O0O0O0 OO0OO0O |n
ONONON®) OO0OO0O |u
O0O0O0 OO0OO0OO |w
EOAO® AOOHN 9
O0O0O0 OO0OOO |8
0000 OO0O0OO0O |7
O0O0O0 OO0OOO |s
ONONON®) OO0O0OO0O |-
O0OO0O0OO0O0OO0OAOO0OOOOOOO |-
ON NORONONONONON NORONORONONON NONNNE
OAAO00000000O0OOOOAERO |2
BEOOOOO0OO0OOEmMOOOOOOO A1
Pin No. 17 —X

Remark A :GND (12 pins)
@ : \Vop1 (8 pins)
B : Voo2 (8 pins)

Pin No. 49

[——— Pin No. 1

GND Pin"™°* Voo1 Pin™"*? Vooz Pin""*® NC SCAN Pins Signal
Pin [“swc | s | sour | P
1 (A1), 33 (U17), 66 (C2), 80 (T3), 92 (T15), 9 (J1), 17 (U1), None | 168 208 62 180
78 (R2), 79 (T2), 94 (R16), 108 (B15), 120 (B3), | 25 (U9), 41 (317),
106 (C16), 107 (B16), 127 (33), 163 (C9), 49 (A17), 57 (A9),
139 (R9), 151 (J315), 184 (P9), 194 (J14) | 65 (B2). 93(T16)
174 (34), 204 (D9)
Notes 1. GND pin: **G1 in DIF format
2. Vobipin=18Vor25V
Vop1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vop2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-12. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (1/3)

(4 PD65344, 65544)

Internal | Chip Side Ball Ball Vop1/Voo2/ | Internal | Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- A 108 B15 Vob1 - A 62 A4
- A 158 C14 - A 118 B5
- A 159 C13 - A 169 D4
- A 49 Al7 Vob2 - A 208 D5
- A 50 Al6 - A 63 A3
- A 109 B14 - A 167 C5
- A 160 C12 - A 119 B4
- A 51 Al5 - A 64 A2
- A 200 D13 - A 65 B2 Vb2
- A 52 Al4 - A 168 C4
- A 110 B13 - A 121 C3
- A 111 B12 - A 120 B3 Vob1
- A 161 Cl1 - B 1 Al GND
- A 53 Al3 - B 66 c2 GND
- A 201 D12 - B 123 E3
- A 54 Al2 - B 122 D3
- A 112 B11 - B 2 B1
- A 55 All - B 67 D2
- A 202 D11 - B 124 F3
- A 113 B10 - B 3 C1l
- A 162 c10 - B 170 E4
- A 56 A10 - B 4 D1
- A 203 D10 - B 68 E2
- A 114 B9 - B 69 F2
- A 57 A9 Vob2 - B 125 G3
- A 204 D9 GND - B 5 El
- A 163 C9 Vob1 - B 171 F4
- A 164 C8 - B 6 F1
- A 58 A8 - B 70 G2
- A 205 D8 - B 7 Gl
- A 115 B8 - B 172 G4
- A 206 D7 - B 71 H2
- A 59 A7 - B 126 H3
- A 165 c7 - B 8 H1
- A 116 B7 - B 173 H4
- A 207 D6 - B 72 J2
- A 60 A6 - B 9 J1 Vob2
- A 166 C6 - B 174 J4 GND
- A 61 A5 - B 127 J3 Vob1
- A 117 B6 - B 128 K3
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-12. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (2/3)

(4 PD65344, 65544)

Internal | Chip Side Ball Ball Voo1/Voo2/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- B 10 K1 - C 84 T7
- B 175 K4 - C 23 u7
- B 73 K2 - C 182 P7
- B 176 L4 - C 85 T8
- B 11 L1 - C 138 R8
- B 129 L3 - c 24 us
- B 74 L2 - C 183 P8
- B 177 M4 - C 86 T9
- B 12 M1 - C 25 U9 VoD2
- B 130 M3 - C 184 P9 Vob1
- B 13 N1 - C 139 R9 GND
- B 75 M2 - C 140 R10
- B 14 P1 - C 26 u10
- B 76 N2 - C 185 P10
- B 179 P4 - C 87 T10
- B 178 N4 - C 186 P11
- B 15 R1 - C 27 ull
- B 131 N3 - C 141 R11
- B 77 P2 - C 88 T11
- B 16 T1 - C 187 P12
- B 133 R3 - C 28 u12
- B 132 P3 - C 142 R12
- B 78 R2 GND - C 29 uU13
- B 79 T2 GND - C 89 T12
- c 80 T3 Vop1 - Cc 30 u14
- c 134 R4 - c 90 T13
- C 135 R5 - C 189 P14
- C 17 Ul Vob2 - C 188 P13
- c 18 u2 - Cc 31 uU15
- C 81 T4 - C 143 R13
- C 136 R6 - C 91 T14
- C 19 U3 - C 32 Ul6
- C 180 P5 = C 93 T16 Vob2
- C 20 U4 - C 144 R14
- C 82 T5 - C 145 R15
- C 83 T6 - C 92 T15 Vob1
- C 137 R7 - D 33 ul7 GND
- C 21 us - D 94 R16 GND
- C 181 P6 - D 147 N15
- C 22 U6 - D 146 P15
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-12. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (3/3)

(4 PD65344, 65544)

Internal | Chip Side Ball Ball Voo1/Voo2/ | Internal | Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- D 34 T17 - D 47 C17
- D 95 P16 - D 155 E15
- D 148 M15 - D 105 D16
- D 35 R17 - D 48 B17
- D 190 N14 - D 157 C15
- D 36 P17 - D 156 D15
- D 96 N16 - D 106 Cl6 GND
- D 97 M16 - D 107 B16 GND
- D 149 L15
- D 37 N17
- D 191 M14
- D 38 M17
- D 98 L16
- D 39 L17
- D 192 L14
- D 99 K16
- D 150 K15
- D 40 K17
- D 193 K14
- D 100 J16
- D 41 J1i7 Vob2
- D 194 J14 Vob1
- D 151 J15 GND
- D 152 H15
- D 42 H17
- D 195 H14
- D 101 H16
- D 196 G14
- D 43 G17
- D 153 G15
- D 102 G16
- D 197 F14
- D 44 F17
- D 154 F15
- D 45 E17
- D 103 F16
- D 46 D17
- D 104 E16
- D 199 D14
- D 198 E14
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-13. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (1/3)

(1 PD65345, 65545)

Internal | Chip Side Ball Ball Vop1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- A 108 B15 Vob1 - A 62 A4
- A 158 C14 - A 169 D4
- A 159 C13 - A 118 B5
- A 49 Al7 Vob2 - A 208 D5
- A 50 Al6 - A 63 A3
- A 109 B14 - A 167 C5
- A 160 C12 - A 119 B4
- A 51 Al5 - A 64 A2
- A 200 D13 - A 65 B2 Vob2
- A 110 B13 - A 168 C4
- A 52 Al4 - A 121 C3
- A 111 B12 - A 120 B3 Vob1
- A 161 Cl1 - B 1 Al GND
- A 53 Al13 - B 66 c2 GND
- A 201 D12 - B 123 E3
- A 54 Al2 - B 122 D3
= A 112 B11 = B 2 B1
- A 55 All - B 67 D2
- A 202 D11 - B 124 F3
- A 113 B10 - B 3 C1l
- A 162 C10 - B 170 E4
- A 56 A10 - B 68 E2
- A 203 D10 - B 4 D1
- A 114 B9 - B 69 F2
- A 57 A9 VoD2 - B 125 G3
- A 204 D9 GND - B 5 El
- A 163 C9 Vob1 - B 171 F4
- A 164 C8 - B 6 F1
- A 58 A8 - B 70 G2
- A 205 D8 - B 7 Gl
- A 115 B8 - B 172 G4
- A 206 D7 - B 71 H2
- A 59 A7 - B 126 H3
- A 165 Cc7 - B 8 H1
- A 116 B7 - B 173 H4
- A 207 D6 - B 72 J2
= A 60 A6 = B 9 J1 Vb2
- A 166 C6 - B 174 J4 GND
- A 61 A5 - B 127 J3 Vob1
- A 117 B6 - B 128 K3
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-13. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (2/3)

(1 PD65345, 65545)

Internal | Chip Side Ball Ball Voo1/Voo2/ | Internal | Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- B 10 K1 - C 84 T7
- B 175 K4 - C 23 u7
- B 73 K2 - C 182 P7
- B 176 L4 - C 85 T8
- B 11 L1 - C 138 R8
- B 129 L3 - c 24 us
- B 74 L2 - C 183 P8
- B 177 M4 - C 86 T9
- B 12 M1 - C 25 U9 Vb2
- B 130 M3 - C 184 P9 Vob1
- B 13 N1 - C 139 R9 GND
- B 75 M2 - C 140 R10
- B 14 P1 - C 26 u10
- B 179 P4 - C 185 P10
- B 76 N2 - C 87 T10
- B 178 N4 - C 186 P11
- B 15 R1 - C 27 U1l
- B 131 N3 - C 141 R11
- B 77 P2 - C 88 T11
- B 16 T1 - C 187 P12
- B 133 R3 - C 28 u12
- B 132 P3 - C 142 R12
- B 78 R2 GND - C 29 u13
- B 79 T2 GND - C 89 T12
- Cc 80 T3 Vop1 - Cc 30 u14
- C 134 R4 - C 189 P14
- C 135 R5 - C 90 T13
- C 17 Ul Vob2 - C 188 P13
- c 18 u2 - Cc 31 uU15
- C 81 T4 - C 143 R13
- C 136 R6 - C 91 T14
- C 19 U3 - C 32 ul6
- C 180 P5 = C 93 T16 Vob2
- C 82 T5 - C 144 R14
- C 20 U4 - C 145 R15
- C 83 T6 - C 92 T15 Vob1
- C 137 R7 - D 33 [Skivg GND
- C 21 us - D 94 R16 GND
- C 181 P6 - D 147 N15
- C 22 U6 - D 146 P15
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-13. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (3/3)

(1 PD65345, 65545)

Internal | Chip Side Ball Ball Vop1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- D 34 T17 - D 47 C17
- D 95 P16 - D 155 E15
- D 148 M15 - D 105 D16
- D 35 R17 - D 48 B17
- D 190 N14 - D 157 C15
- D 96 N16 - D 156 D15
- D 36 P17 - D 106 C16 GND
- D 97 M16 - D 107 B16 GND
- D 149 L15
- D 37 N17
- D 191 M14
- D 38 M17
- D 98 L16
- D 39 L17
- D 192 L14
- D 99 K16
- D 150 K15
- D 40 K17
- D 193 K14
- D 100 Ji6
- D 41 J17 Vob2
- D 194 J14 Vop1
- D 151 J15 GND
- D 152 H15
- D 42 H17
- D 195 H14
- D 101 H16
- D 196 G14
- D 43 G17
- D 153 G15
- D 102 G16
- D 197 F14
- D 44 F17
- D 154 F15
- D 45 E17
- D 103 F16
- D 46 D17
- D 199 D14
- D 104 E16
- D 198 E14
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-14. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (1/3)

(1 PD65346, 65347, 65546 65547)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number | Coordinates GND Chip Pin Number |Coordinates GND
- A 108 B15 Vob1 - A 61 A5
- A 49 Al7 Vob2 - A 208 D5
- A 50 Al6 - A 167 C5
- A 51 Al5 - A 118 B5
- A 158 Cl4 - A 119 B4
- A 200 D13 - A 62 A4
- A 52 Al4 - A 168 C4
- A 109 B14 - A 63 A3
- A 53 Al3 - A 121 C3
- A 199 D14 - A 64 A2
- A 159 C13 - A 65 B2 Vob2
- A 110 B13 - A 120 B3 Vob1
- A 54 Al2 - B 1 Al GND
- A 201 D12 - B 66 c2 GND
- A 160 C12 - B 2 Bl
- A 111 B12 - B 3 Cl
- A 55 All - B 122 D3
- A 202 D11 - B 170 E4
- A 161 C11 - B 4 D1
- A 112 B11 - B 67 D2
- A 56 A10 - B 5 E1l
- A 203 D10 - B 169 D4
- A 162 c10 - B 123 E3
- A 113 B10 - B 68 E2
- A 57 A9 Vob2 - B 6 F1
- A 204 D9 GND - B 171 F4
- A 163 C9 Vob1 - B 124 F3
- A 114 B9 - B 69 F2
- A 205 D8 - B 7 Gl
- A 164 Cc8 - B 172 G4
- A 58 A8 - B 125 G3
- A 115 B8 - B 70 G2
- A 206 D7 - B 8 H1
- A 165 Cc7 - B 173 H4
- A 59 A7 - B 126 H3
- A 116 B7 - B 71 H2
- A 207 D6 - B 9 Jl Vob2
- A 60 A6 - B 174 J4 GND
- A 166 C6 - B 127 J3 Vop1
- A 117 B6 - B 72 J2
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-14. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (2/3)

(1 PD65346, 65347, 65546 65547)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number |Coordinates GND Chip Pin Number |Coordinates GND
- B 175 K4 - C 23 u7
- B 128 K3 - c 182 P7
- B 10 K1 - C 137 R7
- B 73 K2 - C 84 T7
- B 176 L4 - C 24 us
- B 129 L3 - c 183 P8
- B 11 L1 - C 138 R8
- B 74 L2 - C 85 T8
- B 177 M4 - C 25 U9 VoD2
- B 12 M1 - C 184 P9 Vo1
- B 130 M3 - C 139 R9 GND
- B 75 M2 - C 86 T9
- B 13 N1 - C 185 P10
- B 178 N4 - C 140 R10
- B 131 N3 - C 26 u10
- B 76 N2 - C 87 T10
- B 77 P2 - C 186 P11
- B 14 P1 - C 141 R11
- B 132 P3 - C 27 U1l
- B 15 R1 - C 88 T11
- B 133 R3 - C 187 P12
- B 16 T1 - C 28 u12
- B 78 R2 GND - C 142 R12
- B 79 T2 GND - C 89 T12
- Cc 80 T3 Vo1 - c 29 uU13
- C 17 Ul Vob2 - C 188 P13
- C 18 u2 - C 143 R13
- C 19 U3 - C 90 T13
- C 134 R4 - C 91 T14
- Cc 180 P5 - c 30 u14
- C 20 U4 - C 144 R14
- C 81 T4 - C 31 ui15
- C 21 us - C 145 R15
- c 179 P4 - c 32 uU16
- C 135 R5 - C 93 T16 Vop2
- C 82 T5 - C 92 T15 Vob1
- C 22 u6 - D 33 u17 GND
- C 181 P6 - D 94 R16 GND
- C 136 R6 - D 34 T17
- C 83 T6 - D 35 R17
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-14. Correspondence Between Internal Chip Sides and Ball Numbers (208-pin FPBGA) (3/3)

(1 PD65346, 65347, 65546 65547)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number | Coordinates GND Chip Pin Number |Coordinates GND
- D 146 P15 - D 105 D16
- D 190 N14 - D 46 D17
- D 36 P17 - D 156 D15
- D 95 P16 - D 47 C17
- D 37 N17 - D 157 C15
- D 189 P14 - D 48 B17
- D 147 N15 - D 106 C16 GND
- D 96 N16 - D 107 B16 GND
- D 38 M17
- D 191 M14
- D 148 M15
- D 97 M16
- D 39 L17
- D 192 L14
- D 149 L15
- D 98 L16
- D 40 K17
- D 193 K14
- D 150 K15
- D 99 K16
- D 41 J17 Vob2
- D 194 Ji4 Vob1
- D 151 J15 GND
- D 100 Ji6
- D 195 H14
- D 152 H15
- D 42 H17
- D 101 H16
- D 196 G14
- D 153 G15
- D 43 G17
- D 102 G16
- D 197 F14
- D 44 F17
- D 154 F15
- D 103 F16
- D 45 E17
- D 198 El4
- D 155 E15
- D 104 E16
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

5.6.6 240-pin FPBGA

Pin No. 41 Pin No. 60
(BOTTOM VIEW)
Pin No. 61
Pin No. 40 ——( \ ({
\)AOOOOOCOOOOOOAOOOOO /
[ JoNoNoNoNoNoN NoNONONON NONONONONON W W |
ON IV N oNoNoNoNol WoNoNON NoNONONONONON NONe
00O 0000 OO0 |19
(ONON®) 00O |18
00O 000 |17
00O OO0 |16
AQOO OO0 A 15
ceo ceO |14
oomoO oOmOO |13
0000 0000 |12
0000 O0O0OO0 |u
oomoO omQOO |10
ceo C@O |9
AQOO OO A |8
00O OO0 |7
00O (ONON O I
00O OO0 |5
(ONON®) (ONONONO) OO0 |4
0000000 O0OEOOEOOOOOOANRO |3
iNoa | M AAO0000@0000@000000 @O0~ |2
/OOOOOOAOOOOOOAOOOOOA\ 1 B No. 80
MBAMY WV UTRPNMLIKJIHGTFETDTCHUBA
Pin No. 20 Pin No. 1

Remark A:GND (16 pins)
@ : Voo1 (12 pins)
B : Voo2 (12 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Note 1

Note 2

Note 3

14 (R1), 27 (AB8),

34 (AB15), 41 (AA22),
54 (H22), 67 (A15),
74 (A8), 99 (Y2),

100 (AA2), 137 (C21),
138 (B21), 157 (C3),
191 (Y20), 197 (P20)

88 (J2), 93 (P2),

107 (AA9), 112 (AA14),
119 (AA21), 131 (J21),
145 (B14), 150 (B9),
174 (Y3), 208 (C20)

118 (AA20),126 (P21),
156 (B3), 164 (K3),
167 (N3), 181 (Y10),
184 (Y13), 201 (K20),
215 (C13), 218 (C10)

GND Pin Vop1 Pin Voo2 Pin NC SCAN Pins Signal
P. PinNDte4
M1 smc | sIN | souT
1 (B1), 7 (H1), 47 (R22), 81 (B2), 21 (AB2), 61 (A21), None 2 158 84 200

Notes 1.

GND pin: *G1 in DIF format

2. Vobipin=18Vor25V
Vop1 pin: **V1 in DIF format
3. Vop2pin=3.3V
Vop2 pin: **V2 in DIF format

4. Total number of usable signal pins.

434

User’'s Manual A16400EJ4VODM




CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-15. Correspondence Between Internal Chip Sides and Ball Numbers (240-pin FPBGA) (1/3)

(1 PD65345, 65346, 65545, 65546)

Internal | Chip Side Ball Ball Voo1/Voo2/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- A 208 Cc20 Vob1 - A 74 A8 GND
- A 61 A21 Vop2 - A 219 C9
- A 139 B20 - A 220 c8
- A 140 B19 - A 75 A7
- A 62 A20 - A 151 B8
- A 209 C19 - A 221 c7
- A 141 B18 - A 152 B7
- A 63 Al9 - A 76 A6
- A 210 C18 - A 222 C6
- A 142 B17 - A 7 A5
- A 64 A18 - A 153 B6
- A 211 C17 - A 223 C5
- A 143 B16 - A 154 B5
- A 65 Al7 - A 78 A4
- A 212 C16 - A 224 C4
- A 213 C15 - A 155 B4
- A 66 Al6 - A 79 A3
- A 144 B15 - A 80 A2
- A 214 C14 - A 156 B3 Vob2
- A 67 Al5 GND - A 81 B2 Vob1
- A 145 B14 Vob1 - B 157 C3 GND
- A 215 C13 Vob2 - B 1 Bl GND
- A 68 Al4 - B 82 c2
- A 146 B13 - B 83 D2
- A 237 D13 - B 2 C1l
- A 69 A13 - B 158 D3
- A 147 B12 - B 84 E2
- A 216 C12 - B 3 D1
- A 70 Al2 - B 159 E3
- A 238 D12 - B 85 F2
- A 239 D11 - B 4 El
- A 71 All - B 160 F3
- A 217 Cl1 - B 86 G2
- A 148 B11 - B 5 F1
- A 72 A10 - B 161 G3
- A 240 D10 - B 162 H3
- A 149 B10 - B 6 G1
- A 73 A9 - B 87 H2
- A 218 C10 Vop2 - B 163 J3
- A 150 B9 Vob1 - B 7 H1 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-15. Correspondence Between Internal Chip Sides and Ball Numbers (240-pin FPBGA) (2/3)

(1 PD65345, 65346, 65545, 65546)

Internal | Chip Side Ball Ball Voo1/Voo2/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- B 88 J2 Vob1 - C 174 Y3 Vop1
- B 164 K3 Vob2 - C 21 AB2 Vob2
- B 8 Jl - C 101 AA3
- B 89 K2 - C 102 AA4
- B 225 K4 - C 22 AB3
- B 9 K1 - C 175 Y4
- B 90 L2 - C 103 AAS5
- B 165 L3 - C 23 AB4
- B 10 L1 - C 176 Y5
- B 226 L4 - C 104 AA6
- B 227 M4 - C 24 ABS
- B 11 M1 - C 177 Y6
- B 166 M3 - C 105 AA7
- B 91 M2 - C 25 ABG6
- B 12 N1 - C 178 Y7
- B 228 N4 - C 179 Y8
- B 92 N2 - C 26 AB7
- B 13 P1 - C 106 AA8
- B 167 N3 Vop2 - C 180 Y9
- B 93 P2 Vob1 - C 27 ABS8 GND
- B 14 R1 GND - C 107 AA9 Vob1
- B 168 P3 - C 181 Y10 Vob2
- B 169 R3 - C 28 AB9
- B 15 T1 - C 108 AA10
- B 94 R2 - C 229 W10
- B 170 T3 - C 29 AB10
- B 95 T2 - C 109 AAll
- B 16 Ul - C 182 Y11
- B 171 U3 - C 30 AB11
- B 17 V1 - C 230 w11
- B 96 U2 - C 231 W12
- B 172 V3 - C 31 AB12
- B 97 V2 - C 183 Y12
- B 18 w1 - C 110 AA12
- B 173 w3 - C 32 AB13
- B 98 w2 - C 232 w13
- B 19 Y1 - C 111 AA13
- B 20 AAl - C 33 AB14
- B 99 Y2 GND - C 184 Y13 Vob2
- B 100 AA2 GND - C 112 AAl4 Vob1
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-15. Correspondence Between Internal Chip Sides and Ball Numbers (240-pin FPBGA) (3/3)

(1 PD65345, 65346, 65545, 65546)

Internal | Chip Side Ball Ball Voo1/Voo2/ | Internal | Chip Side Ball Ball Voo1/Voo2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- C 34 AB15 GND - D 126 P21 Vob2
- C 185 Y14 - D 198 N20
- C 186 Y15 - D 48 P22
- C 35 AB16 - D 127 N21
- C 113 AA15 - D 233 N19
- C 187 Y16 - D 49 N22
- C 114 AA16 - D 128 M21
- C 36 AB17 - D 199 M20
- C 188 Y17 - D 50 M22
- C 37 AB18 - D 234 M19
- C 115 AAl7 - D 235 L19
- C 189 Y18 - D 51 L22
- C 116 AA18 - D 200 L20
- C 38 AB19 - D 129 L21
- C 190 Y19 - D 52 K22
- C 117 AA19 - D 236 K19
- C 39 AB20 - D 130 K21
- C 40 AB21 - D 53 J22
- C 118 AA20 Vo2 - D 201 K20 Vo2
- C 119 AA21 Vob1 - D 131 J21 Vob1
- D 191 Y20 GND - D 54 H22 GND
- D 41 AA22 GND - D 202 J20
- D 120 Y21 - D 203 H20
- D 121 w21 - D 55 G22
- D 42 Y22 - D 132 H21
- D 192 W20 - D 204 G20
- D 122 V21 - D 133 G21
- D 43 w22 - D 56 F22
- D 193 V20 - D 205 F20
- D 123 u21 - D 57 E22
- D 44 V22 - D 134 F21
- D 194 u20 - D 206 E20
- D 124 T21 - D 135 E21
- D 45 u22 - D 58 D22
- D 195 T20 - D 207 D20
- D 196 R20 - D 136 D21
- D 46 T22 - D 59 C22
- D 125 R21 - D 60 B22
- D 197 P20 GND - D 137 Cc21 GND
- D 47 R22 Vob1 - D 138 B21 GND
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

5.6.7 304-pin FPBGA

Pin No. 41 Pin No. 60

(BOTTOM VIEW)

\‘

Pin No. 61

PinNo.40%\ ‘f
HEOOOOOOmROOOOOO@OOOO 22
A O0O0000000A000OA000O0 A 21
OO @ O |20
OO [ HoNONONONONON N HNONONONONONON N OO |19
OO OAQO0OO0OO0OO0OO0OAOQOOOOOeO OO |18
(ON®) OO0OO0OAQO®O EOOOOmRDO OO0 |7
A A OO0OO0 A OO OO |16
OO O0O0 00O A O |15
OO 00O OO0O0 om |14
OO OOnm ® OO OO |13
OaA Oa O®@ OO0 |
OO ® O A O A QO |11
OO (OO ) H OO O O |10
HO 00O 00O O 0 |9
O A 00O O0O0 OO |s
OO OO0 A O0O0 A A |7
OO (ol NONONONON | ®@eO0OO0OA00O0 O O |6
OO 000000 A000O0O0O0OADO O O |5
(ON®) AQOOOOOOEOOOOODOOLe OO |4
oce O O |3
/IAOOOOAOOOAOOO.OOOOA.I 2
Pin No. 21— | HoNoNoNoN NoNoNoNoNoNoN NoNONONONONON | \1
" S~ N
MBAALY WV UTRPNMLTIK UJIHGTFTETDTCRB A Pin No. 80

Pin No. 20 .
Pin No. 1

Remark A:GND (28 pins)

@ : VVop1 (20 pins)
Il : Vob2 (20 pins)
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

GND Pin™** Voor Pin™*®? Vooz Pin""®* NC Pin SCAN Pins Signal
svuc | s | sour | PN
35 (AB16), 75 (A7), 15 (T1), 55 (G22), 1(B1), 8 (J1), None 3 219 159 236
82 (C2), 91 (M2), 81 (B2), 87 (H2), 20 (AAL), 21 (AB2),
95 (T2), 100 (AA2), 101 (AA3), 119 (AA21), | 28 (AB9), 40 (AB21),
106 (AA8), 110 (AA12), | 125 (R21), 139 (B20), 41 (AA22), 48 (P22),
114 (AA16), 120 (Y21), 157 (D4), 164 (L4), 60 (B22), 61 (A21),
129 (L21), 133 (G21), 179 (W11), 187 (W19), | 68 (Al4), 80 (A2),
138 (B21), 144 (B15), 194 (M19), 209 (D12), 165 (M4), 195 (L19),
148 (B11), 152 (B7), 230 (V5), 256 (E18), 231 (V6), 257 (E17),
172 (W4), 202 (D19), 273 (K6), 282 (U10), 274 (N6), 283 (U13),
217 (E5), 224 (M5), 291 (N17), 300 (F13) 292 (K17), 301 (F10)
237 (V12), 243 (V18),
250 (L18), 263 (E11),
270 (G6), 279 (U7),
288 (T17), 297 (F16)
Notes 1. GND pin: **G1 in DIF format
2. Vopipin=18Vor25V
Vob1 pin: **V1 in DIF format
3. Vop2 pin=3.3V
Vop2 pin: **V2 in DIF format
4. Total number of usable signal pins.
User's Manual A16400EJ4VODM 439



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-16. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (1/4)

(14 PD65349, 65549)

Internal | Chip Side Ball Ball Voo1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- A 256 E18 Vob1 - A 71 All
- A 139 B20 Vob1 - A 264 E10
- A 296 F17 - A 149 B10
- A 61 A21 Vob2 - A 210 D11
- A 140 B19 - A 72 Al0
- A 203 D18 - A 301 F10 Vob2
- A 62 A20 - A 73 A9
- A 141 B18 - A 265 E9
- A 204 D17 - A 150 B9
- A 63 A19 - A 211 D10
- A 257 E17 Vob2 - A 74 A8
- A 142 B17 - A 302 F9
- A 258 E16 - A 151 B8
- A 64 Al8 - A 266 E8
- A 205 D16 - A 212 D9
- A 143 B16 - A 303 F8
- A 259 E15 - A 75 A7 GND
- A 65 Al7 - A 152 B7 GND
- A 144 B15 GND - A 76 A6
- A 297 F16 GND - A 153 B6
- A 206 D15 - A 77 A5
- A 66 Al6 - A 213 D8
- A 298 F15 - A 154 B5
- A 145 B14 - A 267 E7
- A 260 E14 - A 78 A4
- A 67 AlS5 - A 304 F7
- A 207 D14 - A 155 B4
- A 68 Al4 Vob2 - A 214 D7
- A 299 F14 - A 79 A3
- A 146 B13 - A 268 E6
- A 261 E13 - A 156 B3
- A 69 Al3 - A 215 D6
- A 208 D13 - A 80 A2 VD2
- A 147 B12 - A 216 D5
- A 262 E12 - A 81 B2 Vob1
- A 70 Al2 - A 157 D4 Vob1
- A 300 F13 Vob1 - B 217 E5 GND
- A 209 D12 Vop1 - B 82 c2 GND
- A 148 B11 GND - B 269 F6
- A 263 E11l GND - B 1 Bl VoD2
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-16. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (2/4)

(4 PD65349, 65549)

Internal | Chip Side Ball Ball Voo1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- B 83 D2 - B 12 N1
- B 158 E4 - B 274 N6 Vob2
- B 2 C1 - B 13 P1
- B 84 E2 - B 226 P5
- B 159 F4 - B 93 P2
- B 3 D1 - B 166 N4
- B 218 F5 - B 14 R1
- B 85 F2 - B 275 P6
- B 219 G5 - B 94 R2
- B 4 El - B 227 R5
- B 160 G4 - B 167 P4
- B 86 G2 - B 276 R6
- B 220 H5 - B 15 T1 Vob1
- B 5 F1 - B 95 T2 GND
- B 87 H2 Vob1 - B 16 Ul
- B 270 G6 GND - B 96 U2
- B 161 H4 - B 17 V1
- B 6 Gl - B 168 R4
- B 271 H6 - B 97 V2
- B 88 J2 - B 228 T5
- B 221 J5 - B 18 w1
- B 7 H1 - B 277 T6
- B 162 J4 - B 98 w2
- B 8 J1 Vob2 - B 169 T4
- B 272 J6 - B 19 Y1
- B 89 K2 - B 229 us
- B 222 K5 - B 99 Y2
- B 9 K1 - B 170 U4
- B 163 K4 - B 20 AAl VoD2
- B 90 L2 - B 171 V4
- B 223 L5 - B 100 AA2 GND
- B 10 L1 - B 172 w4 GND
- B 273 K6 Vop1 - C 230 V5 Vobp1
- B 164 L4 Vob1 - C 101 AA3 Vob1
- B 91 M2 GND - C 278 U6
- B 224 M5 GND - C 21 AB2 Vob2
- B 11 M1 - C 102 AA4
- B 225 N5 - C 173 W5
- B 92 N2 - C 22 AB3
- B 165 M4 Vob2 - C 103 AAS5
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-16. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (3/4)

(14 PD65349, 65549)

Internal | Chip Side Ball Ball Voo1/Voo2/ | Internal | Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- C 174 W6 - C 112 AAl14
- C 23 AB4 - C 181 W13
- C 231 V6 Vob2 - C 34 AB15
- C 104 AA6 - C 284 ul4
- C 232 V7 - C 113 AA15
- C 24 ABS - C 240 V15
- C 175 w7 - C 182 w14
- C 105 AA7 - C 285 ui15
- c 233 V8 - C 35 AB16 GND
- C 25 ABG6 - C 114 AA16 GND
- C 106 AA8 GND - C 36 AB17
- C 279 u7 GND - C 115 AAl7
- C 176 w8 - C 37 AB18
- C 26 AB7 - C 183 W15
- C 280 us - C 116 AA18
- C 107 AA9 - C 241 V16
- c 234 V9 - C 38 AB19
- c 27 AB8 - Cc 286 uU16
- C 177 W9 - C 117 AA19
- C 28 AB9 Vob2 - C 184 W16
- c 281 U9 - C 39 AB20
- c 108 AA10 - Cc 242 V17
- C 235 V10 - C 118 AA20
- C 29 AB10 - C 185 w17
- C 178 W10 - C 40 AB21 VD2
- c 109 AAl1l - Cc 186 w18
- C 236 V1l - C 119 AA21 Vob1
- C 30 AB11 - C 187 W19 Vob1
- C 282 u10 Vob1 - D 243 V18 GND
- C 179 w11 Vob1 - D 120 Y21 GND
- C 110 AA12 GND - D 287 u17
- C 237 V12 GND - D 41 AA22 Vob2
- C 31 AB12 - D 121 w21
- c 238 V13 - D 188 V19
- C 111 AA13 - D 42 Y22
- C 180 w12 - D 122 V21
- C 32 AB13 - D 189 u19
- c 283 u13 Vop2 - D 43 W22
- C 33 AB14 - D 244 u18
- C 239 V14 - D 123 u21
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-16. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (4/4)

(1 PD65349, 65549)

Internal | Chip Side Ball Ball Voo1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- D 245 T18 - D 132 H21
- D 44 V22 - D 253 H18
- D 190 T19 - D 197 J19
- D 124 T21 - D 294 H17
- D 246 R18 - D 55 G22 Vob1
- D 45 u22 - D 133 G21 GND
- D 125 R21 Vob1 - D 56 F22
- D 288 T17 GND - D 134 F21
- D 191 R19 - D 57 E22
- D 46 T22 - D 198 H19
- D 289 R17 - D 135 E21
- D 126 P21 - D 254 G18
- D 247 P18 - D 58 D22
- D 47 R22 - D 295 G17
- D 192 P19 - D 136 D21
- D 48 P22 Vob2 - D 199 G19
- D 290 P17 - D 59 Cc22
- D 127 N21 - D 255 F18
- D 248 N18 - D 137 Cc21
- D 49 N22 - D 200 F19
- D 193 N19 - D 60 B22 Vob2
- D 128 M21 - D 201 E19
- D 249 M18 - D 138 B21 GND
- D 50 M22 - D 202 D19 GND
- D 291 N17 Vob1
- D 194 M19 Vop1
- D 129 L21 GND
- D 250 L18 GND
- D 51 L22
- D 251 K18
- D 130 K21
- D 195 L19 Vob2
- D 52 K22
- D 292 K17 Vop2
- D 53 J22
- D 252 J18
- D 131 J21
- D 196 K19
- D 54 H22
- D 293 Ji7
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-17. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (1/4)

(1 PD65350, 65550)

Internal | Chip Side Ball Ball Voo1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- A 256 E18 Vob1 - A 71 All
- A 139 B20 Vob1 - A 301 F10 Vob2
- A 61 A21 Vob2 - A 72 A10
- A 62 A20 - A 210 D11
- A 203 D18 - A 149 B10
- A 140 B19 - A 264 E10
- A 296 F17 - A 73 A9
- A 63 Al9 - A 302 F9
- A 257 E17 Vb2 - A 150 B9
- A 141 B18 - A 211 D10
- A 204 D17 - A 74 A8
- A 64 Al8 - A 265 E9
- A 258 E16 - A 303 F8
- A 142 B17 - A 212 D9
- A 259 E15 - A 151 B8
- A 65 Al7 - A 266 E8
- A 205 D16 - A 75 A7 GND
- A 143 B16 - A 152 B7 GND
- A 144 B15 GND - A 76 A6
- A 297 F16 GND - A 213 D8
- A 206 D15 - A 153 B6
- A 66 Al6 - A 304 F7
- A 298 F15 - A 7 A5
- A 67 Al5 - A 267 E7
- A 260 E14 - A 154 B5
- A 145 B14 - A 214 D7
- A 207 D14 - A 78 A4
- A 68 Al4 Vob2 - A 268 E6
- A 299 F14 - A 155 B4
- A 146 B13 - A 215 D6
- A 261 E13 - A 79 A3
- A 69 Al3 - A 216 D5
- A 208 D13 - A 156 B3
- A 147 B12 - A 80 A2 Vob2
- A 262 E12 - A 81 B2 Vob1
- A 70 Al2 - A 157 D4 Vob1
- A 300 F13 Vob1 - B 217 E5 GND
- A 209 D12 Vop1 - B 82 c2 GND
- A 148 B11 GND - B Bl Vob2
- A 263 E11l GND - B 2 C1l
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-17. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (2/4)

(1 PD65350, 65550)

Internal | Chip Side Ball Ball Vop1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- B 158 E4 - B 92 N2
- B 83 D2 - B 225 N5
- B 269 F6 - B 13 P1
- B 3 D1 - B 275 P6
- B 218 F5 - B 93 P2
- B 84 E2 - B 166 N4
- B 159 F4 - B 14 R1
- B 4 E1l - B 226 P5
- B 219 G5 - B 276 R6
- B 85 F2 - B 167 P4
- B 220 H5 - B 94 R2
- B 5 F1 - B 227 R5
- B 160 G4 - B 15 T1 Vob1
- B 86 G2 - B 95 T2 GND
- B 87 H2 Vob1 - B 16 Ul
- B 270 G6 GND - B 168 R4
- B 161 H4 - B 96 u2
- B 6 Gl - B 277 T6
- B 271 H6 - B 17 V1
- B 7 H1 - B 228 T5
- B 221 J5 - B 97 V2
- B 88 J2 - B 169 T4
- B 162 J4 - B 18 w1
- B 8 J1 Vob2 - B 229 us
- B 272 J6 - B 98 w2
- B 89 K2 - B 170 U4
- B 222 K5 - B 19 Y1
- B 9 K1 - B 171 V4
- B 163 K4 - B 99 Y2
- B 90 L2 - B 20 AAl Vb2
- B 223 L5 - B 100 AA2 GND
- B 10 L1 - B 172 W4 GND
- B 273 K6 Vop1 - C 230 V5 Vop1
- B 164 L4 Vob1 - C 101 AA3 Vob1
- B 91 M2 GND - C 21 AB2 Vop2
- B 224 M5 GND - C 22 AB3
- B 11 M1 - C 173 W5
- B 274 N6 Vob2 - C 102 AA4
- B 12 N1 - C 278 u6
- B 165 M4 Vob2 - C 23 AB4
User's Manual A16400EJ4VODM 445



CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-17. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (3/4)

(1 PD65350, 65550)

Internal | Chip Side Ball Ball Voo1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/

Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- C 231 V6 VD2 - C 112 AAl14
- C 103 AAS - C 181 W13
- C 174 W6 - C 34 AB15
- C 24 AB5 - C 239 V14
- C 232 V7 - C 285 uU15
- C 104 AA6 - C 182 w14
- C 233 V8 - C 113 AA15
- C 25 AB6 - C 240 V15
- C 175 w7 - C 35 AB16 GND
- C 105 AA7 - C 114 AA16 GND
- C 106 AA8 GND - C 36 AB17
- C 279 u7 GND - C 183 W15
- C 176 w8 - C 115 AAl7
- c 26 AB7 - C 286 uU16
- C 280 us - C 37 AB18
- C 27 AB8 - C 241 V16
- C 234 V9 - C 116 AA18
- C 107 AA9 - C 184 W16
- C 177 W9 - Cc 38 AB19
- C 28 AB9 Vob2 - C 242 V17
- C 281 U9 - C 117 AA19
- C 108 AA10 - C 185 w17
- C 235 V10 - C 39 AB20
- C 29 AB10 - C 186 w18
- C 178 W10 - C 118 AA20
- C 109 AAll - C 40 AB21 Vob2
- C 236 V1l - C 119 AA21 Vob1
- C 30 AB11 - C 187 W19 Vob1
- C 282 u10 Vob1 - D 243 V18 GND
- C 179 w11 Vob1 - D 120 Y21 GND
- C 110 AA12 GND - D 41 AA22 Vob2
- C 237 V12 GND - D 42 Y22
- C 31 AB12 - D 188 V19
- C 283 u13 Vob2 - D 121 w21
- C 32 AB13 - D 287 u17
- C 180 w12 - D 43 w22
- C 111 AA13 - D 244 uis
- c 238 V13 - D 122 V21
- C 33 AB14 - D 189 u19
- C 284 ul4 - D 44 V22
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-17. Correspondence Between Internal Chip Sides and Ball Numbers (304-pin FPBGA) (4/4)

(1 PD65350, 65550)

Internal | Chip Side Ball Ball Voo1/Vooz/ | Internal | Chip Side Ball Ball Vop1/Vop2/
Chip Pin Number | Coordinates GND Chip Pin Number | Coordinates GND
- D 245 T18 - D 294 H17
- D 123 u21 - D 197 J19
- D 246 R18 - D 132 H21
- D 45 u22 - D 253 H18
- D 190 T19 - D 55 G22 Vob1
- D 124 T21 - D 133 G21 GND
- D 125 R21 Vob1 - D 56 F22
- D 288 T17 GND - D 198 H19
- D 191 R19 - D 134 F21
- D 46 T22 - D 295 G17
- D 289 R17 - D 57 E22
- D 47 R22 - D 254 G18
- D 247 P18 - D 135 E21
- D 126 P21 - D 199 G19
- D 192 P19 - D 58 D22
- D 48 P22 Vob2 - D 255 F18
- D 290 P17 - D 136 D21
- D 127 N21 - D 200 F19
- D 248 N18 - D 59 Cc22
- D 49 N22 - D 201 E19
- D 193 N19 - D 137 c21
- D 128 M21 - D 60 B22 Vob2
- D 249 M18 - D 138 B21 GND
- D 50 M22 - D 202 D19 GND
- D 291 N17 Vob1
- D 194 M19 Vop1
- D 129 L21 GND
- D 250 L18 GND
- D 51 L22
- D 292 K17 Vob2
- D 52 K22
- D 195 L19 Vob2
- D 130 K21
- D 251 K18
- D 53 J22
- D 293 Ji7
- D 131 J21
- D 196 K19
- D 54 H22
- D 252 J18
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

5.6.8 393-pin FPBGA

. Pin No.67
(Bottom view)

Pin No.45
>< /\
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OONBAOOOAMOOODOOOAROOOAOO |2
0000 OO0OO0O0 |19
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Pin N0.23 — X
ACABAAY WV UTRPNMTLTEKT JIHGTFE C B A bin NoL

Remark A:GND (29 pins)
@ : VVop1 (28 pins)
Il : Voo2 (16 pins)

O
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vbob, GND,

NC, SCAN PINS

Note 1

Note 2

Note 3

GND Pin Voot Pin Vooz Pin NC Pin SCAN Pins Signal
. _Note 4

SMC ‘ SIN |SOUT Pin

1(A1),2(B1), 3(C1),23(AC1), |21 (AA1), 22 (AB1), 43 (AC21), | 175 (J3), 186 (Y3), None There are no 320

24 (AC2), 25 (AC3), 45 (AC23),
46 (AB23), 47 (AA23), 67 (A23),
68 (A22), 69 (A21), 241 (D4),
245 (H4), 252 (R4), 257 (Y4),
261 (Y8), 268 (Y15), 273 (Y20),
277 (T20), 284 (J20), 289 (D20),
293 (D16), 300 (D9), 353 (G7),
363 (U7), 373 (U17), 383 (G17),
393 (H8)

44 (AC22), 65 (C23), 66 (B23),
87 (A3), 88 (A2), 89 (B2),

109 (AB2), 129 (AB22),

149 (B22), 170 (D3), 181 (R3),
188 (AA4), 199 (AA15),

206 (Y21), 217 (J21),

224 (C20), 235 (C9), 246 (J4),
262 (Y9), 278 (R20),

294 (D15), 305 (F6), 317 (V6),
329 (V18), 341 (F18)

193 (AA9),

204 (AA20),

211 (R21), 222 (D21),
229 (C15), 240 (C4),
253 (T4), 269 (Y16),
285 (H20), 301 (D8),
306 (G6), 318 (V7),
330 (U18), 342 (F17)

restrictions on the
assignment of
dedicated scan

path pins.

Notes 1.

GND pin: **G1 in DIF format

2. Vopipin=18Vor25V
Vop1 pin: **V1 in DIF format
3. Vop2 pin=3.3V
Vop2 pin: **V2 in DIF format
4. Total number of usable signal pins.
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-18. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (1/5)

(4 PD65347, 65547)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Voo1/Voo2/

Chip Pin Number |Coordinates GND Chip Pin Number | Coordinates GND
= A - - Vob1 - A 322 V11l
- A - - GND - A 195 AAll
- A 259 Y6 - A 264 Y11
- A 110 AB3 - A 118 AB11
= A - - Vob1 - A 323 V12
- A 111 AB4 - A 34 AC12
- A 364 us - A 368 ui12
- A 190 AAGB - A 265 Y12
- A 258 Y5 - A 119 AB12
- A 260 Y7 - A 197 AA13
- A 26 AC4 - A 120 AB13
- A - - Vob2 - A 324 V13
= A 112 AB5 - A 35 AC13
- A 319 V8 - A 369 uU13
- A 189 AA5 - A 121 AB14
- A 191 AA7 - A 196 AA12
- A 113 ABG6 - A 36 AC14
- A - - GND - A 198 AAl4
- A 27 AC5 - A - - Vb1
- A 365 U9 - A 325 V14
- A 28 AC6 - A 122 AB15
- A 114 AB7 - A 267 Y14
- A 320 V9 - A 37 AC15
- A 29 AC7 - A 370 ul4
- A 192 AA8 - A 200 AA16
- A 115 AB8 - A 266 Y13
- A - - Vob1 - A 123 AB16
- A 30 AC8 - A 326 V15
- A - - GND - A 38 AC16
- A 31 AC9 - A - - GND
- A - - Vop2 - A 124 AB17
- A 116 AB9 - A 371 U15
- A 366 u10 - A 39 AC17
- A 32 AC10 - A 40 AC18
- A 263 Y10 - A 372 ui16
- A 194 AA10 - A 41 AC19
- A 321 V10 - A - - Vob2
- A 117 AB10 - A 125 AB18
- A 367 Ull - A 201 AAl17
- A 33 AC11 - A 42 AC20
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-18. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (2/5)

(4 PD65347, 65547)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Voo1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number | Coordinates GND
- A 327 V16 - B - - Vob1
- A 203 AA19 - B 52 T23
- A 270 Y17 - B - - GND
- A 126 AB19 - B 53 R23
- A 328 V17 - B - - Vob2
- A 205 AA21 - B 136 R22
- A 202 AA18 - B 376 P17
- A 271 Y18 - B 54 P23
- A 127 AB20 - B 279 P20
- A 272 Y19 - B 212 P21
- A 128 AB21 - B 333 P18
- A - - Vob2 - B 137 P22
= A - - Vob1 - B 377 N17
- A - - GND - B 55 N23
- B - - Vob1 - B 334 N18
- B - - GND - B 213 N21
- B 275 V20 - B 280 N20
- B 130 AA22 - B 138 N22
- B - - Vob1 - B 335 M18
- B 131 Y22 - B 56 M23
- B 374 T17 - B 378 M17
- B 208 V21 - B 281 M20
- B 274 w20 - B 139 M22
- B 276 u20 - B 215 L21
- B 48 Y23 - B 140 L22
- B - - Vb2 - B 336 L18
- B 132 w22 - B 57 L23
- B 331 T18 - B 379 L17
- B 207 w21 - B 141 K22
- B 209 u21 - B 214 M21
- B 133 V22 - B 58 K23
- B - - GND - B 216 K21
- B 49 W23 - B - - Vob1
- B 375 R17 - B 337 K18
- B 50 V23 - B 142 J22
- B 134 u22 - B 283 K20
- B 332 R18 - B 59 J23
- B 51 u23 - B 380 K17
- B 210 T21 - B 218 H21
- B 135 T22 - B 282 L20
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-18. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (3/5)

(4 PD65347, 65547)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Voo1/Voo2/

Chip Pin Number |Coordinates GND Chip Pin Number | Coordinates GND
= B 143 H22 - C 152 B19
- B 338 Jis - C 343 F16
- B 60 H23 - C 225 C19
- B - - GND - C 227 C17
= B 144 G22 - C 153 B18
- B 381 J17 - C - - GND
- B 61 G23 - C 71 Al9
- B 62 F23 - C 385 G15
- B 382 H17 - C 72 Al18
- B 63 E23 - C 154 B17
- B - - Vob2 - C 344 F15
- B 145 F22 - C 73 Al7
- B 219 G21 - C 228 C16
- B 64 D23 - C 155 B16
- B 339 H18 - C - - Vb1
- B 221 E21 - C 74 Al6
- B 286 G20 - Cc - - GND
- B 146 E22 - C 75 AlS5
- B 340 G18 - C - - Vo2
- B 223 Cc21 - C 156 B15
- B 220 F21 - Cc 386 G14
- B 287 F20 - C 76 Al4
- B 147 D22 - C 295 D14
- B 288 E20 - C 230 Cl4
- B 148 Cc22 - C 345 F14
- B - - Vop2 - C 157 B14
- B - - Vob1 - C 387 G13
- B - - GND - C 77 Al3
- C - - Vb1 - C 346 F13
- C - - GND - Cc 231 C13
- C 291 D18 - C 296 D13
- C 150 B21 - C 158 B13
- C - - Vob1 - C 347 F12
- C 151 B20 - C 78 Al12
- C 384 G16 - C 388 G12
- C 226 C18 - C 297 D12
- C 290 D19 - C 159 B12
- C 292 D17 - c 233 Cl1
- C 70 A20 - C 160 B11
- C - - Vop2 - C 348 F11
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-18. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (4/5)

(4 PD65347, 65547)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Voo1/Voo2/
Chip Pin Number |Coordinates GND Chip Pin Number | Coordinates GND
= C 79 All - C - - Vob1
- C 389 G11 - C - - GND
- C 161 B10 - D - - Vb1
- C 232 Cl12 - D - - GND
- C 80 Al0 - D 243 Fa
- C 234 c10 - D 90 c2
- C - - Vob1 - D - - Vb1
- C 349 F10 - D 91 D2
- C 162 B9 - D 354 H7
- C 299 D10 - D 172 F3
- C 81 A9 - D 242 E4
- C 390 G10 - D 244 G4
- C 236 C8 - D 4 D1
- C 298 D11 - D - - Vop2
- C 163 B8 - D 92 E2
- C 350 F9 - D 307 H6
- C 82 A8 - D 171 E3
- C - - GND - D 173 G3
- C 164 B7 - D 93 F2
- C 391 G9 - D - - GND
- C 83 A7 - D 5 El
- C 84 A6 - D 355 J7
- C 392 G8 - D 6 F1
- C 85 A5 - D 94 G2
- C - - Vop2 - D 308 J6
- C 165 B6 - D 7 Gl
- C 237 C7 - D 174 H3
- C 86 A4 - D 95 H2
- C 351 F8 - D - - Vop1
- C 239 C5 - D 8 H1
- C 302 D7 - D - - GND
- C 166 B5 - D 9 J1
- C 352 F7 - D - - Vop2
- C 169 C3 - D 96 J2
- C 238 C6 - D 356 K7
- C 303 D6 - D 10 K1
- C 167 B4 - D 247 K4
- C 304 DS - D 176 K3
- C 168 B3 - D 309 K6
- C - - Vop2 - D 97 K2
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CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vpb, GND, NC, SCAN PINS

Table 5-18. Correspondence Between Internal Chip Sides and Ball Numbers (393-pin FPBGA) (5/5)

(4 PD65347, 65547)

Internal Chip Side Ball Ball Vop1/Vop2/ Internal Chip Side Ball Ball Voo1/Voo2/

Chip Pin Number |Coordinates GND Chip Pin Number | Coordinates GND
- D 357 L7 - D 183 u3
- D 11 L1 - D 20 Y1l
- D 310 L6 - D 315 T6
- D 177 L3 - D 185 W3
- D 248 L4 - D 254 U4
- D 98 L2 - D 106 W2
- D 311 M6 - D 316 u6
- D 12 M1 - D 187 AA3
- D 358 M7 - D 184 V3
- D 249 M4 - D 255 \Z3
- D 99 M2 - D 107 Y2
- D 179 N3 - D 256 W4
- D 100 N2 - D 108 AA2
- D 312 N6 - D - - Vop2
- D 13 N1 - D - - Vb1
- D 359 N7 - D - - GND
- D 101 P2
- D 178 M3
- D 14 P1
- D 180 P3
- D - - Vo1
- D 313 P6
- D 102 R2
- D 251 P4
- D 15 R1
- D 360 pP7
- D 182 T3
- D 250 N4
- D 103 T2
- D 314 R6
- D 16 T1
- D - - GND
- D 104 u2
- D 361 R7
- D 17 Ul
- D 18 V1
- D 362 T7
- D 19 w1
- D - - Vob2
- D 105 V2
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CHAPTER 6 PINS THAT CANBE USED FOR OSCILLATORS

When configuring an oscillator using the oscillator block, the pins can be assigned as follows.

Note, however, that for the combination of OSI1 + OSO9 pins can be assigned anywhere other than power supply
pins (Vop, GND).

Also, be aware that for the combination of OSIX + OSO3 + OSFX, depending on the package, the OSFX output pin
may be used as Vop (see CHAPTER 4 [SINGLE POWER SUPPLY] ASSIGNMENT OF Voo, GND, NC, SCAN PINS
and CHAPTER 5 [DUAL POWER SUPPLY] ASSIGNMENT OF Vob, GND, NC, SCAN PINS).

At this time be sure to assign OSFX to each of the adjacent pins.

Caution Depending on the combination of master and package, some packages may not yet be
available. Be sure to confirm with NEC Electronics that the desired package has been released.
Also contact NEC Electronics if the desired package does not appear in the Package column.

6.1 CMOS-N5 Series

Table 6-1. CMOS-N5 Series Pins That Can Be Used for Oscillators (4 PD65891)

Package OSI1 + 0S0O1
0SI2 + 0SO7
Type Number of Pins osli1 0Ss01
osI2 i 0so7
SSoP 20 9 E 8
19 1 18
30 13 i 12
28 i 27
QFP 44 2 i 1
24 i 23
TQFP 48" 2 i 1
26 i 25

Note Low thermal resistance type

User's Manual A16400EJ4VODM 455



CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-2. CMOS-N5 Series Pins That Can Be Used for Oscillators (z PD65880)

Package OSI1 + 0S01
0SI2 + 0SO7
Type Number of Pins (OS] 0SO1
0sI2 1 0SO07
SSOP 20 9 i 8
19 i 18
30 13 i 12
8 2
QFP 44 13 12
35 i 34
TQFP 4™ 3 i 2
27 i 26
LOFP 44 14 i 13
36 i 35

Note Low thermal resistance type

Table 6-3. CMOS-N5 Series Pins That Can Be Used for Oscillators (z PD65881)

Package OSI1 + 0S01
0SI2 + 0S07
Type Number of Pins osl1 '\ 0SO01
0sI2 ! 0s07
SSoP 20 9 i 8
19 i 18
30 13 i 12
28 i 27
TQFP 48 " 2 i 1
26 i 25
64 (0.5 mm pitch) 2 | 1
34 i 33
64 (0.65 mm pitch) 3 2
35 E 34
LQFP 44 2 E 1
24 i 23
SDIP 64 58 i 57
26 i 25

Note Low thermal resistance type
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-4. CMOS-N5 Series Pins That Can Be Used for Oscillators (4 PD65892)

Package OSI1 + 0S01
0SI2 + 0SO7
Type Number of Pins osl1 0Sso1
osI2 i 0so07
LQFP 100 3 5 2
53 5 52

Table 6-5. CMOS-N5 Series Pins That Can Be Used for Oscillators (4 PD65882)

Package OSI1 + 0SO1
0SI2 + 0S07
Type Number of Pins oslI1 0Ss01
osl2 |  0s07

QFP 100 " 30 29
80 79

100 "**? 31 30

82 ! 81

TQFP 48 "e? 2 1
26 25

64 (0.5 mm pitch) 2 1

34 33

80 23 i 22

63 ! 62

64 (0.65 mm pitch) 18 17

50 49

LQFP 44 2 i 1
24 23

100 3 2

53 ! 52

FPBGA 80 26 51
10 39

Notes 1. Correspondence to the replacement of CMOS-6X, 6S
2. Correspondence to the replacement of CMOS-6, 6A, 6V
3. Low thermal resistance type
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-6. CMOS-N5 Series Pins That Can Be Used for Oscillators (z PD65894)

Package OSI1 + 0S01
0SI2 + 0SO7
Type Number of Pins osl1 0So1
osI2 5 0s07
LQFP 144 3 5 2
75 5 74

Table 6-7. CMOS-N5 Series Pins That Can Be Used for Oscillators (4 PD65883)

Package OSI1 + 0SO1
0SI2 + 0SO7

Type Number of Pins osli1 0Ss01

osi2 |  0sO7
QFP 52 2 i 1
28 i 27
TQFP 64 (0.5 mm pitch) 2 i 1
34 i 33
80 23 I 2
63 ! 62
64 (0.65 mm pitch) 18 i 17
50 : 49
LQFP 44 2 i 1
24 E 23
100 3 | 2
53 i 52
144 3 ; 2
75 i 74
FPBGA 80 26 ! 51
10 i 39
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-8. CMOS-N5 Series Pins That Can Be Used for Oscillators (4 PD65884)

Package OSI1 + 0S0O1
0SI2 + 0S07
Type Number of Pins oslI1 0Ss01
0sI2 1 0so7
LQFP 44 2 1
24 23
100 3 2
53 | 52
144 3 2
75 74
160 838 | &
3 1 2

Table 6-9. CMOS-N5 Series Pins That Can Be Used for Oscillators (4 PD65885)

Package OSI1 + 0SO1
0SI2 + 0SO7
Type Number of Pins osSlI1 0SsO1
osI2 i 0SO07
QFP (fine pitch) 160 "¢ 3 2
83 82
208 159 E 158
55 54
LQFP 100 3 2
53 ; 52
144 3 2
75 74

Note Low thermal resistance type
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-10. CMOS-N5 Series Pins That Can Be Used for Oscillators (# PD65887)

Package OSI1 + 0S01
0SI2 + 0S07
Type Number of Pins osl1 0so1
0sI2 1 0Sso7
QFP (fine pitch) 160 " 3 ! 2
83 | 82
208 "*© 159 i 158
55 ! 54
240 ™" 183 182
63 5 62
LQFP 100 3 E 2
53 52
144 " 3 | 2
75 : 74

Note Low thermal resistance type

Table 6-11. CMOS-N5 Series Pins That Can Be Used for Oscillators (# PD65889)

Package OSI1 + 0S01
0SI2 + 0S07
Type Number of Pins osl1 0Ss01
osl2 i  0so07
QFP (fine pitch) 208 "¢ 159 | 158
55 54
240 \° 183 182
63 | 62
LQFP 160 83 82
3 2

Note Low thermal resistance type
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-12. CMOS-N5 Series Pins That Can Be Used for Oscillators (¢ PD65890)

Package OSI1 + 0S0O1
0SI2 + 0S07
Type Number of Pins oslI1 0Ss01
0sI2 1 0so7
QFP (fine pitch) 208 " 159 i 158
55 i 54
240 "*° 183 i 182
63 ! 62
304 " 232 i 231
80 i 79
LQFP 160 83 E 82
3 | 2

Note Low thermal resistance type

Table 6-13. CMOS-N5 Series Pins That Can Be Used for Oscillators (# PD65893)

Package OSI1 + 0SO1
0SI2 + 0S07
Type Number of Pins oslI1 0Ss01
osz | 0so7
QFP (fine pitch) 208 " 159 | 158
55 i 54
240 " 63 i 62
183 | 182
304 " 232 1 231
80 i 79
LQFP 144 3 : 2
75 i 74

Note Low thermal resistance type
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

6.2 CMOS-9HD, EA-9HD Series

Table 6-14. CMOS-9HD Series Pins That Can Be Used for Oscillators (u PD65441, u PD65941)

Package OSI1 + 0OS03 + OSF1 0OSI1 + 0S01
0SI2 + 0SO3 + OSF3 0SI2 + 0SO7
Type Number of Pins osi1 ' 0S03 ! OSF1 oslI1 ' 0SO01
osI2 E ! OSF3 osI2 I 0SO07
TQFP 48 - 5 - | - 2 E 1
- ! - ! - 26 i 25
64 - ! - ! - 2 ! 1
I u | w

Remark Blank: Can be supported individually for this package, so contact NEC Electronics,

- Cannot be used

Table 6-15. CMOS-9HD Series Pins That Can Be Used for Oscillators (u PD65442, u PD65942)

Package OSI1 + 0OS03 + OSF1 0OSI1 + 0S01
0SI2 + 0SO3 + OSF3 0SI2 + 0S07
Type Number of Pins osiL | 0S03 |  OSF1 osii | 0so1
osi2 | OsF3 osl2 i 0s07
TQFP 48 - ! - ! - 2 E 1
- - - 26 25
64 - - - 2 1
- | - 5 - 34 E 33
go " - - - 23 22
- - - 63 62
100 " - - - 3 2
- - - 53 | 52
Note Line 2

Remark Blank: Can be supported individually for this package, so contact NEC Electronics,
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-16. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (# PD65943, 65443)

Package 0SI1 + 0S03 + OSF1 0SI1 + 0S01
0SI2 + 0S03 + OSF3 0SI2 + 0S07
Type Number of Pins Oosl1 0S03 OSF1 Osl1 0Ss01
osI2 5 5 OSF3 0sI2 1 0so7

QFP (fine pitch) 100 - -
144 - E - - 4 ! 2

- i - - 76 ! 74

160 - - - 3 2
T s =

TQFP 48" - : - - 26 ! 25
R R .

64" - 5 - | - 2 5 1

- - - 34 33

" a a T

go" - - - 63 62

- - - 23 22

100" _ _

120 - - - 3 2

- - - 63 62

120™* - - - 4 2
e w | w

LQFP 100 - -
144" - - - 4 2

- - - 76 74

FPBGA 108 - - - 12 13
- - - 34 35

144 - - - 13 61

- - - 37 83

161 - - - M 40

- - - 14 15

Note Line 2

Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-17. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (u PD65944, 65444)

Package OSI1 + 0S03 + OSF1 OSI1 + 0SO1
0SI2 + 0SO3 + OSF3 0SI2 + 0S07
Type Number of Pins osiL | 0S03 |  OSF1 osi | 0so1
osi2 | | OSF3 osiz2 i 0s07

QFP (fine pitch) 100 - - - 3 2
- 5 - - 53 ; 52

144 - ! - - 3 2

- - - 75 74

160 - - - 3 2

- - - 83 82

e T s

- ; - - 91 90

TQFP 80 - | - - 23 i 22
- - - 63 62

80\ - - - 23 22

- - - 63 62

LQFP 100 - - - 3 2
- 5 - - 53 ; 52

144" | - i -

FPBGA 108 - - - 12 13
- - - 34 35

144 - - - 13 61

- 5 - - 37 ; 83

160 - ! - - 41 87

- - - 15 65

176 - - - 17 16

- - - 47 46

Note Line 2

Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-18. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (# PD65945, 65445)

Package 0SI1 + 0S03 + OSF1 0SI1 + 0S01
0SI2 + 0S03 + OSF3 0SI2 + 0S07
Type Number of Pins oslI1 i 0S03 !  OSF1 osli1 1 0SO01
os2 ! ! OSF3 osi2 |  0so7

QFP (fine pitch) 100 - - - 3 2
_ 5 - 5 - 53 ! 52

144 - E - E - 3 2

- ; - - 75 74

160 - - - 3 2

- - - 83 82

176 - - - 3 2

- - - 91 90
208 - - - 159 158

- - - 55 54

TQFP 80 - - - 23 22
- - - 63 62

8o""° - - - 23 22

- - - 63 62

LQFP 100 - - - 3 2
- - - 53 52

144" - - - 3 2

- - - 75 74

FPBGA 108 - - - 13 12
(under development) - - — 35 34

144 - - - 13 61

(under development) _ i - i - 37 i 83

160 - - - 41 87

- - - 15 65

176 - - - 47 46

- - - 17 16

208 - - - 50 49

- - - 18 17

Note Line 2

Remark Blank: Can be supported individually for this package, so contact NEC Electronics,
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-19. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (# PD65946, 65446)

Package OSI1 + 0S0O3 + OSF1 0SI1 + 0SO1
OSI2 + 0SO3 + OSF3 0SI2 + 0S07
Type Number of Pins osli1 0S03 OSF1 oslI1 0Ss01
osI2 5 5 OSF3 0sI2 i 0so7

QFP (fine pitch) 100 - - - 3 2
- s | w

120 | | - -

| | -

160 - - - 3 2

- - - 83 82

176 - - - 3 2

S o 1w
208 - - - 159 | 158

- 5 | s
240 - - - 183 182

- - - 63 62

TQFP (fine pitch) 80 - - - 23 22
- - - S

120 - . - 3 5

- - - 63 62

LQFP 100 - - - 3 2
I s | =

144" - - - 3 2

- - - 75 74

TBGA 256 - - - 19 94
- - - 57 128

FPBGA 108 - - - 13 12
. % |

109 - - - 13 12

- s

144 - - - 13 61

- - - 37 83

160 - - - s e

- - - 15 65

176 - - - 47 46

- - - 17 16

Note Line 2
Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-20. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (# PD65948, 65448)

Package OSI1 + 0SO3 + OSF1 OSI1 + 0S01
OSI2 + 0SO3 + OSF3 0SI2 + 0S07
Type Number of Pins Oosl1 0S03 OSF1 Osl1 0Ss01
osI2 5 5 OSF3 0sI2 1 0so7

QFP (fine pitch) 100 - - - 3 2
- - - 53 52

144 - - - 3 2

- - - 75 74

160 - - - 3 2
A o

176 - - - 3 2

- - - o1 90

a a -

240 - - - 63 62
- - 183 i 182

z z -

TQFP 100 - - - 3 2
- : - : - 53 52

LQFP (fine pitch) 100 - : - : - 3 E 2
- - - 53 52

” . A

- ; - ; - 75 i 74
PBGA 256 - - - 59 129
I s | =

272 i i -

TBGA 256 - -
FPBGA 108 - E - E - 35 E 34
- - - 13 12

144 - - - 61 13

- i - i - 83 ! 37

160 - : - : - 4 ! 87

- - - 15 65

208 - ; - ; - 19 ; 17

- E - E - 51 ! 49

Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-21. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (# PD65949, 65449)

Package OSI1 + 0OS03 + OSF1 0OSI1 + 0S01
0SI2 + 0S03 + OSF3 0SI2 + 0S07
Type Number of Pins osl1 ' 0S03 | OSF1 osl1 ! 0so1
0sI2 ; ; OSF3 osI2 i 0so7

QFP (fine pitch) 100 - - - 3 2
- : - - 53 ; 52

144 - - - 3 2

_ 5 - ! - 75 : 74

160 - 5 - - 3 ; 2

_ 5 _ ; _ 83 5 82
208 - : - - 159 : 158

- - - 55 54
240 - : - : - 183 i 182

- | - | - 63 ; 62

304 | | - -

TQFP 100 _ N N 3 >
— T

120 - i - i - 3 ; 2

_ - - 63 62

LQFP 144 - ! - ! - 3 E 2
- i - i - 75 ; 74
PBGA 256 - 5 - 5 - 59 ; 129
- | - | - 95 : 21
272 - - - 59 129

_ | _ | - 95 E 21

313 - 5 - 5 - 37 5 82

- ; - ; - 13 ; 60
352 _ ! _ ! _ 77 : 171
- E - E - 27 L 125

TBGA 256 i i - i -
352 - : - : - 25 : 124
- - - 75 170

FPBGA 144 - i - i - 61 E 13
- i - i - 83 i 37

160 - 5 - 5 - 65 5 15

- 5 - 5 - 87 : 41

208 ! ! - E -

Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-22. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators
(u PD65951, 65961, 65451, 65461)

Package OSI1 + OS03 + OSF1 OSI1 + 0S01
0SI2 + 0SO3 + OSF3 0SI2 + 0S07
Type Number of Pins osl1 0S03 OSF1 osl1 0s01
osi2 | | OSF3 osi2 | 0sO7
QFP (fine pitch) 100 - -
” e P
- - - 75 74
160 - - - 3 2
- - - 83 82
208 - - - 159 158
- E - E - 55 E 54
240 - - - 63 62
- - - 183 | 182
304 : : - i -
PBGA 256 - -
272 - E - E - 59 ! 129
- - - 5 I 2
313 - - - 37 82
. _ . 13 | 60
352 - - - 77 171
- - - 27 1 125
TBGA 256 - - - 59 129
- - - 95 21
a a -
420 - - - 25 ! 214
- - - 75 256
FPBGA 160 - - - 65 15
- : - : - 87 i 41
208 - - - 19 17
- - - 51 49
Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-23. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators
(u PD65954, 65964, 65454, 65464)

Package OSI1 + 0OS03 + OSF1 0OSI1 + 0S01
0SI2 + 0SO3 + OSF3 0SI2 + 0S07
Type Number of Pins osi1 0S03 OSF1 osi1 0s01
osiz | | OsF3 osk2 | 0so7
QFP (fine pitch) 100 - -
144 - - - 3 2
- - - 75 74
160 - - - 3 2
- - - 83 82
208 - - - 159 | 158
- E - E - 55 E 54
240 - - - 183 182
- - - 63 62
304 E E - -
LQFP 100 - - - 2 1
- ; - ; - 52 ; 51
PBGA 256 - ! - ! - 79 E 2
- - - 13 | 40
352 - - - 77 L1
- i - i - 27 | 125
TBGA 352 - -
420 - _
500 - - - 29 i 250
- - - 87 L 300
FPBGA 160 - ! - ! - 65 15
- - - 87 41
176 - - - 17 16
- i - i - a7 : 46

Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-24. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators

(u PD65956, 65966, 65456, 65466)

Package OSI1 + OS03 + OSF1 OSI1 + 0S01
0SI2 + 0S03 + OSF3 0SI2 + 0S07
Type Number of Pins osl1 0S03 OSF1 osl1 0s01
osiz | | OsF3 osk2 | 0so7
QFP (fine pitch) 160 - - ; - 3 2
_ _ - 83 ! 82
208 - - - 159 . 158
- - - 55 54
240 - - - 183 182
- - - 63 62
| | -
PBGA 313 - - - 37 82
- - - 13 60
352 - i - i - 2 i 102
- : - : - 52 ! 148
TBGA 352 _ _
420 i 5 - | -
500 _ _
576 - - - 250 348
- - - 300 L 304
FPBGA 160 - - - 65 15
- - - 87 4
176 - - - 7 1.
A P S
303 - - - 68 ! 223
- - - 24 187
| | -

Remark Blank: Can be supported individually for this package, so contact NEC Electronics,
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-25. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators
(u PD65958, 65968, 65458, 65468)

Package OSI1 + 0OS03 + OSF1 0OSI1 + 0S01
0SI2 + 0SO3 + OSF3 0SI2 + 0S07
Type Number of Pins osi1 0S03 OSF1 osi1 0s01
osiz | | OsF3 osk2 | 0so7
QFP (fine pitch) 208 - - - 159 158
- - - 55 54
240 - - - 183 182
- - - 63 62
304 _ _
PBGA 313 - - - 37 82
- ; - ! - 13 1 60
352 - - - 77 171
_ - - 27 | 125
TBGA 420 ! - i -
500 _ _
576 ! | - | -
696 - - - 264 L 302
- | - | - 328 454
FPBGA 304 - -

Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used

Table 6-26. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (4 PD65969, 65469)

Package OSI1 + 0OS03 + OSF1 OSI1 + 0S01
0SI2 + OSO3 + OSF3 0SI2 + 0S07
Type Number of Pins osii | 0s03 |  OSF1 osi | 0so1
0sI2 OSF3 0sI2 0SsOo7
TBGA 420 - _
500 - - - 29 250
- ! - ! - 87 E 300
576 - - - 250 | 348
- - - 300 394
Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used
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CHAPTER 6 PINS THAT CAN BE USED FOR OSCILLATORS

Table 6-27. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (# PD65970, 65470)

Package OSI1 + OS0O3 + OSF1 OSI1 + 0SO1
0OSI2 + OSO3 + OSF3 0SI2 + OSO7
Type Number of Pins osli1 0S03 OSF1 osl1 0S01
osI2 5 5 OSF3 0sI2 1 0so7
TBGA 420 5 5 - ! -
500 - i - i - 29 i 250
- i - i - 87 L300
Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used

Table 6-28. CMOS-9HD, EA-9HD Series Pins That Can Be Used for Oscillators (# PD65971, 65471)

Package OSI1 + 0OS03 + OSF1 OSI1 + 0S01
0OSI2 + OS0O3 + OSF3 0SI2 + OSO7
Type Number of Pins osli1 0S03 OSF1 osl1 0s01
OSI2 . . OSF3 OSI2 . OSO7
TBGA 420 - - - 75 256
- E - E - 25 ! 214
500 - - - 29 | 250
- - - 87 300
Remark Blank: Can be supported individually for this package, so contact NEC Electronics, —: Cannot be used

6.3 CMOS-10HD Series

Under study
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CHAPTER 7 PACKAGE DRAWINGS

Cautions 1. Depending on the combination of master and package, some packages may not yet be

available. Be sure to confirm with NEC Electronics that the desired package has been

released.

Also contact NEC Electronics if the desired package does not appear in the Package column.

* 2. The package body thickness includes the ball thickness.
Table 7-1. List of Package Drawings (1/2)
Package |Number of | Lead Pitch (mm) | Body Size Body Package Drawings Code Page
Pins (mm) Thickness
(mm)
SSOP 20 0.65 6.65x6.1 [1.20 S20MC-65-5A4-2 p.476
30 0.65 9.85x6.1 [1.20 S30MC-65-5A4-2 p.477
* |oQFP 44 0.8 10x10 |2.70 S44GB-80-3BS-2 p.478
52 1.0 14x14 |270 P52GC-100-3B6,3BH-3 p.479
* 100 0.65 14x20 |2.70 P100GF-65-3BA-4 p.480
QFP 100 05 14x14 |1.45 P100GC-50-7EA-4 p.481
(fine pitch) | 120 05 20x20 [2.70 $120GJ-50-3EB-3 p.482
144 0.5 20x20 [2.70 S144GJ-50-JEU, KEU-1 p.483
160 05 24x24 [270 S160GM-50-3ED, JED, KED, RED-5 p.484
176 0.5 24x24  [270 S176GM-50-3EU, JEU, KEU-3 p.485
208 0.5 28x28 [3.20 P208GD-50-LML, MML, SML, WML-7 p.486
304 05 40%x40 |3.70 P304GL-50-NMU, PMU, TMU-4 p.487
TQFP 48 0.5 7x7 1.00 S48GA-50-9EU-2 (ES, CS)""** p.488
* P48GA-50-9EU-1 (MP) "***? p.489
64 0.5 10x10 1.00 S64GB-50-9EU-2 (ES, CS) p.490
S64GB-50-YEU-1 (MP) "% p.491
80 05 12x12  |1.05 PB0GK-50-BE9-6 p.492
1.00 P8OGK-50-9EU-1 """ p.493
100 0.5 14x14 [1.00 S100GC-50-9EU-2 (ES, CS) "™ p.494
P100GC-50-9EU (MP) "' p.495
120 0.4 14x14 [1.00 S120GC-40-9EV-1 p.496
64 0.65 12x12  |1.00 P64GK-65-9ET-3 " p.497
LQFP 44 0.8 10x10 |1.40 S44GB-80-8ES-2 "% p.498
100 0.5 14x14 |1.40 $100GC-50-8EU,8EA-2 " p.499
* 144 05 20x20 [1.40 S144GJ-50-8EU-3 (ES, CS) p.500
S144GJ-50-UEN (MP) "' p.501
* 160 0.5 24x24 |1.40 S160GM-50-8ED-3 """ p.502

Notes 1. Line 1, Line 2

2. Line2

Remark ES: Engineering Sample, CS: Commercial Sample, MP: Mass Production
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CHAPTER 7 PACKAGE DRAWINGS

Table 7-1. List of Package Drawings (2/2)

Package | Number of | Lead Pitch (mm) | Body Size Body Package Drawings Code Page
Pins (mm) Thickness
(mm)
TBGA 256 1.27, perimeter 27 x 27 1.40 S256N7-127-B6-1 p.503
with heat |352 1.27, perimeter 35x35 1.40 S352N7-127-F6-3 p.504
spreader |420 1.27, perimeter 35x35 1.40 S420N7-127-F6-1 p.505
432 1.27, perimeter 40 x 40 1.40 P432FF-127-UA2 p.506
500 1.27, perimeter 40 x 40 1.40 S500N7-127-H6-1 p.507
576 1.27, perimeter 40 x 40 1.40 S576N7-127-H6-1 p.508
680 1.00, perimeter 40 x 40 1.30 P680FF-100-UA1 p.509
696 1.00, perimeter 40 x 40 1.40 S696N7-100-H9-1 p.510
PBGA 256 1.27, perimeter 27 x 27 2.13 Y256S1-127-B6-1 p.511
272 1.27, perimeter 27 x 27 2.13 P272S1-127-B6 p.512
313 1.27, staggered 35x35 2.33 Y313S1-127-F5-2 p.513
352 1.27, perimeter 35x35 2.33 Y352S1-127-F6-3 p.514
676 1.00, perimeter 27 x 27 2.23 P676F1-100-MN1 p.515
FPBGA |61 0.65, perimeter 6x6 1.43 P61F1-65-BA1 p.516
80 0.8, full grid 9x9 1.48 P80F1-80-CN4 p.517
108 0.8, perimeter 11 x11 1.48 P108F1-80-DN3 p.518
144 0.8, perimeter 13 x13 1.48 P144F1-80-ENA p.519
160 0.8, perimeter 13 x13 1.48 P160F1-80-EN9 p.520
161 0.65, perimeter 10 x 10 1.43 P161F1-65-DA1 p.521
176 0.8, perimeter 15x15 1.48 P176F1-80-FN1 p.522
208 0.8, perimeter 15x15 1.48 P208F1-80-FN3 p.523
240 0.8, perimeter 19 x19 1.48 P240F1-80-HN3 p.524
303 0.65, perimeter 16 x 16 1.43 P303F1-65-GA4 p.525
304 0.8, perimeter 19 x 19 1.48 P304F1-80-HN2 p.526
393 0.65, perimeter 16 x 16 1.39 P393F1-65-GA7 p.527
ABGA 672 1.27 45 x 45 2.48 S672S2-127-K6-3 p.528
FPLGA 64 0.65 6 x6 1.13 P64FC-65-BA1 p.529
108 0.65 75x75 |[1.13 P108FC-65-CA1 p.530
TFPBGA |65 0.50 6x6 0.83 P65F9-50-BA1-1 p.531
SDIP 64 1.78 17 x 58 4.05 P64C-70-750A,C-4 p.532
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CHAPTER 7 PACKAGE DRAWINGS

7.1 SSOP

7.1.1 20-pin SSOP

HRAAARAAARAR

detail of lead end

NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.13 mm of A 6.65+0.15
its true position (T.P.) at maximum material condition. 0.475 MAX.
0.65 (T.P.)

+0.08

0.1+0.05
1.3+0.1
1.2
8.1+0.2
6.1+0.2
1.0£0.2
0.17+0.03
0.5

0.13

0.10

o+5°
3° 30

0.25
0.6+0.15
S20MC-65-5A4-2

cClHd| v |[Z|IE|r|X|«|—|I|@|MmM O Ol®
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7.1.2 30-pin SSOP

HAAAAARAAARAARA

detail of lead end

O

sELLEELEELELELE] =]l

LU QU NN g S - -

I+J—IAI—I7I—I7I—I7I—LI—I

.c |

ol N [s]

o[ M @)

NOTE

ITEM MILLIMETERS

Each lead centerline is located within 0.13 mm of A

its true position (T.P.) at maximum material condition.

9.85+0.15

0.45 MAX.

0.65 (T.P.)

+0.08
0.24_5'07

0.1+0.05

1.3+#0.1

1.2

8.1+0.2

6.1+0.2

1.0£0.2

0.17+0.03

0.5

0.13

0.10

3°15.

0.25

c|H| U |[ZIZ|r|X|a|—|I|O|MMmMm O O

0.6+0.15
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S30MC-65-5A4-2
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CHAPTER 7 PACKAGE DRAWINGS

7.2 QFP

* 7.2.1 44-pin QFP

478

A
1HHHARHHAH
 —— 1T 1
 —— 1T 1
== =
== + F—1+- C D
 —— 1T 1
== =
== =
- HHREEHHARAE

;e
-

NOTE

Each lead centerline is located within 0.16 mm of
its true position (T.P.) at maximum material condition.

User's Manual A16400EJ4VODM

detail of lead end

ITEM MILLIMETERS

A

13.2+0.2

10.0+0.2

10.0+0.2

13.2+0.2

1.0

1.0

I |®mo|lolw

+0.08
0.3775.67

0.16

0.8 (T.P.)

1.6+0.2

0.8+0.2

+0.06
0177508

0.10

2.7+0.1

0.125+0.075

0+7°
3 Z3e

n| ™ |O|T|lZz| £ |r|X|a|—

3.0 MAX.

S44GB-80-3BS-2
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7.2.2 52-pin QFP

detail of lead end

B

T 1 039 277 I 1
— I —
— I —
— I —
— I —
— I —
| —— — - - I — — C D
— I —
[ TT1] I I —
— I —
— I —
—rr] O I —

=== L i
F i ]
i
G~

NOTE

Each lead centerline is located within 0.20 mm of
its true position (T.P.) at maximum material condition.

User's Manual A16400EJ4VODM

ITEM MILLIMETERS

A

17.6+£0.4

14.0+0.2

14.0+0.2

17.6+0.4

1.0

1.0

I (®@MmMOoO0Olw

+0.08
0-42_0.07

0.20

1.0 (T.P.)

1.8+0.2

0.8+0.2

+0.08
0.17 597

0.10

2.7

0.1+0.1

5°+5°

0nn|O|T|Z2| Z |[r|X|«|—

2.8+0.2

P52GC-100-3B6,3BH-3
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CHAPTER 7 PACKAGE DRAWINGS

* 7.2.3 100-pin QFP

A
B
detail of lead end
— === S
—T T
| s—— | —
| s—— | — T A
| s—— | —
N ¢ P DK
—T T 1
| s—— | —
== — t
| s—— | — L
—T T
—T T
=—T4100 Ril==—]
) 30 | —
I I gl
G ~
H
rP | A’i« K
*
o N | S L
M _
NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.15 mm of A 23.6+0.4
its true position (T.P.) at maximum material condition. B 20.0+0.2
C 14.0+0.2
D 17.6+0.4
F 0.8
G 0.6
H 0.30+0.10
| 0.15
J 0.65 (T.P.)
K 1.8+0.2
L 0.8+0.2
+0.10
M 0.15 20,05
N 0.10
P 2.7
Q 0.1+0.1
R 5°+5°
S 3.0 MAX.

P100GF-65-3BA-4
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CHAPTER 7 PACKAGE DRAWINGS

* 7.3 QFP (Fine Pitch)

7.3.1 100-pin QFP (fine pitch)

 BARARRRARARRRAARARARAARRY
5 5%

76

detail of lead end

—S

ILHHHHHHHHHHHHHHHHHHHHHHHH
Jr

[ TEYEINEAI AR R R AN EY
0
w)
|
\
\/\

I
-

ITEM MILLIMETERS
16.0+0.2
14.0+0.2
14.0+0.2
16.0+0.2

1.0

1.0

>

NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P.) at maximum material condition.

I  ®Omo|lo|lw

+0.05
0.22 2502

0.10

0.5 (T.P.)
1.00.2
0.5+0.2

+0.03
0.1725.07

0.10

1.45%0.05

0.125+0.075

5°+5°

1.7 MAX.
P100GC-50-7EA-4

n|oO|T|Z2| £ M| X|a|—
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7.3.2 120-pin QFP (fine pitch)

91

HAAAANAAAANAA
90

AR
61

60 detail of lead end

rS

AR AR AR AAAAAAAAAAAARARRAAAA

120

A e
e
o
|
\
—\/\

31

NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P.) at maximum material condition.

482

ITEM MILLIMETERS
22.0£0.2
20.0+£0.2
20.0£0.2
22.0+0.2
2.75

2.75

>

I |®moolwm

+0.05
022200

0.10

0.5 (T.P.)
1.00.2
0.5+0.2

+0.03
0.17 2597

0.10

2.7

0.125+0.075

5°+5°

3.0 MAX.
S120GJ-50-3EB-3

n|no|lo|lz| £ |[r|X|«|—
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7.3.3 144-pin QFP (fine pitch)

A
B
AAAARARARAAAAAAAARAARARRARAARAAAAAAAAR
108 73
Elog 72%
% % detail of lead end
= = —
= = o R
= o =
1 =44 TS
1 ‘ 36
. lTHHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHﬂ
-G Hil | ® -~ 3]
P K
e
[N s ]
NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P.) at maximum material condition.

ITEM MILLIMETERS
A 22.0+0.3

20.0%0.2

20.0+0.2

22.0+0.3

1.25

1.25

+0.05
0222004

0.10
0.5 (T.P.)
1.0£0.2
0.5+0.2

+0.03
0.17 2507

0.10
2.7
0.125+0.075

ot+7°
3 _3°

3.0 MAX.
S144GJ-50-JEU, KEU-1

I | OmooOlwm

nl ™ O|v|Z2| £ |rX|a|—

User's Manual A16400EJ4VODM

483



CHAPTER 7 PACKAGE DRAWINGS

7.3.4 160-pin QFP (fine pitch)

AR

120
{121

== detail of lead end

== rS

NOTE

ITEM MILLIMETERS

Each lead centerline is located within 0.10 mm of A

its true position (T.P.) at maximum material condition.

484

26.0+0.2

24.0+0.2

24.0+0.2

26.0+0.2

2.25

2.25

I | @|Mmolo|lm

+0.05
0.2275'03

0.10

0.5 (T.P.)

1.0+0.2

0.5+0.2

+0.03
0.17 2507

0.10

2.7+0.1

0.125+0.075

D O|v|Zzl Z|r|X|e|—

5°+5°

()

3.0 MAX.

S160GM-50-3ED,JED,KED,RED-5
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7.3.5 176-pin QFP (fine pitch)

detail of lead end

o

A
B
AARRRARAARARAAAARRARAAAAARARARAARRRRRRRARARA
o~ 132 89 o
=133 88ES
= -+ = cC oD
=176 45%
i = 1 44 o

NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P.) at maximum material condition.

User's Manual A16400EJ4VODM

0

=
R

ITEM MILLIMETERS

A

26.0+0.2

24.0+0.2

24.0%0.2

26.0+0.2

1.25

1.25

I |®molo|wm

+0.05
0.2274'02

0.10

0.5 (T.P.)

1.0+0.2

0.5+0.2

+0.03
0.17°5'07

0.10

2.7

0.125+0.075

Oz £ |r|X|a|—

5°+5°

)]

3.0 MAX.

S176GM-50-3EU,JEU,KEU-3
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7.3.6 208-pin QFP (fine pitch)

A
B

B MR

157

il A

104

detail of lead end

P R
+

53
52

(&

NOTE

Each lead centerline is located within
its true position (T.P.) at maximum m

486

BB GRS
(@]
-
L

ITEM MILLIMETERS

0.10 mm of A

30.6+0.2

aterial condition.

28.0+0.2

28.0+0.2

30.6+0.2

1.25

1.25

T | ®Mololm

+0.05
0.22+3-92

0.10

0.5 (T.P.)

1.3+0.2

0.5+0.2

+0.03
0-17-9.07

0.10

3.2+0.1

0.4+0.1

DO|D|(Z2| Z || X|a|—

5°+5°

n

3.8 MAX.

P208GD-50-LML ,MML,SML ,WML-7
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7.3.7 304-pin QFP (fine pitch)

i
228

f
= N [s! L

NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P.) at maximum material condition.

User's Manual A16400EJ4VODM

detail of lead end

- S

ITEM

MILLIMETERS

A

42.6+0.2

40.0+0.2

40.0+0.2

42.6+0.2

1.25

1.25

I | ®Mo0Ow

+0.05
0.2220.04

0.10

0.5 (T.P.)

1.3+0.2

0.5+0.2

+0.055
0.14575°925

0.10

3.7+0.1

0.4+0.1

DO|v|Zz| 2 |Ir| x| |—

5°+5°

n

4.3 MAX.

P304GL-50-NMU, PMU, TMU-4
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CHAPTER 7 PACKAGE DRAWINGS

7.4 TQFP

7.4.1 48-pin TQFP (for ES, CS)

A
B
36 25
37 24
- - 1 )
I 1 detail of lead end
- - 1
- — - rS
- - 1 B
- - + 1 c D
- - 1 +— 7(
] - 4
- O I -Q R
- - 1
=348 13
w
o N |S L
M _
NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.10 mm of A 9.0+0.2
its true position (T.P.) at maximum material condition. B 7.0+0.2
C 7.0£0.2
D 9.0+0.2
F 0.75
G 0.75
W 022903
| 0.10
J 0.5 (T.P.)
K 1.0+0.2
L 0.5+0.2
Mo 014573858
N 0.10
P 1.0£0.1
Q 0.1+0.05
o+7°
R 3735
S 1.27 MAX.

Remark ES (Engineering Samples), CS (Commercial Samples) SI8GAS0O9ELD

488 User's Manual A16400EJ4VODM



CHAPTER 7 PACKAGE DRAWINGS

* 7.4.2 48-pin TQFP (for MP)

A
?HGH H H H H detail of lead end
] 37
- - —s
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i —P
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- - .-T
- C D \
= B S—
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= O .
- -
— 48 U
1 7 Q
L I I
- il
L
G»
ol N |S M-
NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.10 mm of A 9.0+0.2
its true position (T.P.) at maximum material condition. B 7.0+0.2
C 7.0+0.2
D 9.0+0.2
F 0.75
G 0.75
H 0.22%3-93
| 0.10
J 0.5 (T.P.)
K 1.0+0.2
L 0.5
M 0.1773:83
N 0.08
P 1.0+0.1
Q 0.1+0.05
R 3t
S 1.27 MAX.
T 0.25 (T.P.)
u 0.6+0.15

Remark MP (Mass Production)

User's Manual A16400EJ4VODM
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CHAPTER 7 PACKAGE DRAWINGS

7.4.3 64-pin TQFP (10 x 10) (0.5 mm pitch, for ES, CS)

A
B
48 33
149 32 1
== — detail of lead end
— F—
— F—
[ ——— S
— F— 1
= + = c oo Con
] F R 7(
(= F1
(= F1
(= 1 “Q R
(= F1
(= F1
+——E= 64 17 43
1 ‘ 16
I I iDL
- ALEERREEERGL
G-~
H
K
— P ‘
*
o N | S L
M —
NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.10 mm of A 12.040.2
its true position (T.P.) at maximum material condition. B 10.0+0.2
C 10.0+0.2
D 12.0+0.2
F 1.25
G 1.25
“ oz
| 0.10
J 0.5 (T.P.)
K 1.0+0.2
L 0.5+0.2
M oesrgss
N 0.10
P 1.0£0.1
Q 0.1+0.05
0t7°
R 3l
] 1.27 MAX.

Remark ES (Engineering Sample), CS (Commercial Sample)

S64GB-50-9EU-2
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7.4.4 64-pin TQFP (10 x 10) (0.5 mm pitch, for MP)

ESHHHHHHHHHHHHHH?HS detail of lead end
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®
!
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NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.08 mm of 12.0+0.2
its true position (T.P.) at maximum material condition. 10.0+0.2
10.0+0.2
12.0+0.2
1.25

1.25
0.22+0.05
0.08

0.5 (T.P.)
1.0£0.2
0.5

+0.03
017007

>

0.08
1.0
0.1+0.05

o4
3775

1.10+0.10

0.25

0.6+0.15
S64GB-50-YEU-1

Cld4n| T |O|T|Z| 2 |rX|e—|IO|TMO|O|®m

Remark MP (Mass Production)

User's Manual A16400EJ4VODM 491



CHAPTER 7 PACKAGE DRAWINGS

7.4.5 80-pin TQFP (1.05 mm body thickness)

AR

61 40

detail of lead end
S

éHHHHHHHHHHHHHHHHHHH
Jr
HHHHH HHHHEEHH R HE

80 21

“F HHH HHHHHEHHHHHHH
G-

NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.10 mm of 14.00+0.20
its true position (T.P.) at maximum material condition. 12.00+0.20
12.00+£0.20
14.00+£0.20
1.25

1.25

+0.05
0-2250 04

0.10

0.50 (T.P.)
1.00£0.20
0.50+0.20

+0.055
0.14550.045

>

I ®@MolO|lwm

0.10

1.05+£0.07

0.10+0.05

5i£5j

1.27 MAX.
P80GK-50-BE9-6

nlnoO|v|Z2| Z |r|X|a|—
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7.4.6 80-pin TQFP (1.00 mm body thickness)

6HOHHHHHHHHHHHHHHHHHH4H1
% % detail of lead end
. i \
= == TN
':'?800 216= R L
N L LEEECEL L LLEL o T
e»i»h .HL

NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.08 mm of A 14.0+0.2
its true position (T.P.) at maximum material condition. 12.0£0.2
12.0+0.2
14.0+0.2
1.25
1.25
0.22+0.05
0.08
0.5 (T.P.)
1.0+0.2
0.5
0.145+0.05
0.08
1.0
0.1+0.05
3°*de
1.1+0.1
0.25
0.6+0.15
P80GK-50-9EU-1

ClHd4|ln|] T Q| Z2IZ|rXR|e|—|Z|O@|MOO|®m
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7.4.7 100-pin TQFP (for ES, CS)

A
B
RAAAAARAARRARARARAARAAARRA
75 51
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% % detail of lead end
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-
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D
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<
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NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.10 mm of 16.0+0.2

its true position (T.P.) at maximum material condition. 14.0%0.2
14.020.2
16.0+0.2

1.0

1.0

+0.05
0222502

0.10
0.5 (T.P.)
1.0£0.2
0.5%0.2

+0.055
0.14525'025

0.10
1.0+0.1
0.1£0.05

A7
3l

1.27 MAX.
S100GC-50-9EU-2

>

I  OmMmolo|lw

n| B |Olv|Zz| 2 |r|X|a|—

Remark ES (Engineering Sample), CS (Commercial Sample)
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7.4.8 100-pin TQFP (for MP)

A

B
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1ol

v

+
26%
5

C

"+ | HHHHHHH

LLLLELLELREELLE

NOTE

Each lead centerline is located within 0.08 mm of

its true position (T.P.) at maximum material condition.

Remark MP (Mass Production)

detail of lead end

L —Q

ITEM MILLIMETERS
A 16.0+0.2
14.040.2
14.040.2
16.0+0.2
1.0
1.0
0.22+0.05
0.08
0.5 (T.P.)
1.0£0.2
0.5

+0.03
0.1725.07

0.08

1.0

0.1+0.05
o+4°

3130

1.1+0.1
0.25
0.6+0.15

clH|ln|  |O|D|Z2| £ |[rX|«|—|IT|O|MO|O|m

P100GC-50-9EU

User's Manual A16400EJ4VODM

495



CHAPTER 7 PACKAGE DRAWINGS

7.4.9 120-pin TQFP

GRRRERRERRRRY
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% detail of lead end
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NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.09 mm of A 16.0+0.2
its true position (T.P.) at maximum material condition. B 14.0+0.2
C 14.0+0.2
D 16.0£0.2
F 1.2
G 1.2
H 0.18+0.05
| 0.09
J 0.4 (T.P.)
K 1.0+0.2
L 0.5%£0.2
M 0.145+0.05
N 0.08
P 1.0+0.1
Q 0.1+0.05
R 3°*Z
S 1.2 MAX.

S120GC-40-9EV-1

496 User's Manual A16400EJ4VODM



CHAPTER 7 PACKAGE DRAWINGS

7.4.10 64-pin TQFP (12 x 12)

A

B

HHAAAAAAAARAAA |
48 33 \ detail of lead end

49 32
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H
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] 1 ®

ITEM MILLIMETERS
A 14.0+0.2

12.0+0.2

12.0+0.2

14.0+0.2

1.125

1.125

+0.06
0.322579

0.13
0.65 (T.P.)
1.0£0.2
0.5

+0.03
0. 17_0 07

~
f
I |®|MmMo0Olw

NOTE

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

0.10
1.0
0.1+0.05

o+4°
3°td.

1.1+0.1

0.25

0.6+0.15
P64GK-65-9ET-3

c|lHdln| B |O|T|Z2| £ |r|X|a|—

Remark This package has a 0.65 mm pitch.
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7.5 LQFP

7.5.1 44-pin LQFP

A
B
:| H H H H H H H H H; detail of lead end
13 22 —S
= = || [
= ! = ¢ o
e == S S
= O = :
7455—443 11:':' Lo U
e HH&HHHH%

H

G HO[ 1 @)

N
S
ITEM MILLIMETERS

NOTE A 12.0+0.2
Each lead centerline is located within 0.20 mm of 10.0+0.2
its true position (T.P.) at maximum material condition. 10.0+0.2
12.0+0.2
1.0
1.0

+0.08
0.37 2507

0.20
0.8 (T.P.)
1.00.2
0.5

+0.03
0. 17_O 06

0.10
1.4+0.05

I ®OmMo0O|lw

2 Xl —

0.1+0.05

o+4°
313

1.6 MAX.

0.25 (T.P.)

ClHjn| »”W|O|T |2

0.6+0.15
S44GB-80-8ES-2
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7.5.2 100-pin LQFP

B

AAAAAAAARAAAARAAAAAAAAARAR
/75 51

76 50
detail of lead end

S

LA

Lo YR

LHHHHHHHHHHHHHHHHHHHHHHHH

NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.08 mm of 16.00+0.20
its true position (T.P.) at maximum material condition. 14.00+0.20
14.00+0.20
16.00+0.20
1.00

1.00

+0.05
0.2224'02
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CHAPTER 7 PACKAGE DRAWINGS

* 7.5.3 144-pin LQFP (for ES, CS)
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NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P.) at maximum material condition.

Remark ES (Engineering Sample), CS (Commercial Sample)
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7.5.4 144-pin LQFP (for MP)
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* 7.5.5 160-pin LQFP
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7.6 TBGA (with head spreader)

7.6.1 256-pin TBGA
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7.6.2 352-pin TBGA
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7.6.3 420-pin TBGA
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7.6.4 432-pin TBGA
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7.6.5 500-pin TBGA
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7.6.6 576-pin TBGA
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7.6.7 680-pin TBGA
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S

7.6.8 696-pin TBGA
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7.7 PBGA

7.7.1 256-pin PBGA
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7.7.2 272-pin PBGA

512

ob[B| ox ®[s|AB]

User's Manual A16400EJ4VODM

D Dl w [s]e]
D1 ZE — ZD
7 N 4 N
A ©0000000000000000000 | 20
00000000000000000000 | 19
00000000000000000000 | 18
00000000000000000000 | 17
0000 0000 | 16
0000 0000 | 15
0000 0000 | 14
0000 0000 | 13
0000 0000 0000 | 12
-+ E1 E_l|P_ 0000 0000 0000 | 11
0000 0000 0000 [ 10
0000 00000 oooo| 9
0000 oooo| 8
0000 oooo| 7
0000 0000 | 6
0000 0000 | 5
00000000000000000000 | 4
00000000000000000000 [ 3
00000000000000000000 [ 2
i > N [0000000000/0000000000 | 1
YWVUTRPNMLKJHGFEDCBA
Linpexmark | a-cass
Af
25° A2 —
| 0.36
74()(?666& UUU‘UUUUUUUUQU
= v |s] (e J-H—  tm

ITEM MILLIMETERS
D 27.00£0.20
D1 24.0
E 27.00£0.20
E1l 24.0
w 0.30
[e] 1.27
A 2.13+0.25
Al 0.60+0.10
A2 1.53
b 0.75+0.15
X 0.15
y 0.15
yl 0.35
ZD  1.435
ZE 1.435

P27251-127-B6




CHAPTER 7 PACKAGE DRAWINGS

7.7.3 313-pin PBGA
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7.7.4 352-pin PBGA
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7.7.5 676-pin PBGA
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7.8 FPBGA
7.8.1 61-pin
!

516

FPBGA
ZE SE
E bl w [s[e] | 20
QO000O0O00 | 8
O000O000 | 7
8350388 | ¢
] 5
+ D 000 10000 | 4
O00000O00 | 3
00000000 | 2
@ O0000000 | 1
HGFEDCBA
Ai
A2
|
| ] ITEM MILLIMETERS
Toogouoo— D 6.0040.10
| E 6.00+0.10
E w 015
E Al A 1.430.10
Al 0.30:0.05
b P{exM|s| AB | N
[e] 0.65
0.325
0.325
b 0.40+0.05
X 0.08
y 0.10
yi 0.20
0.725
0.725

User's Manual A16400EJ4VODM

P61F1-65-BA1



CHAPTER 7 PACKAGE DRAWINGS

7.8.2 80-pin FPBGA
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7.8.3 108-pin FPBGA
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7.8.4 144-pin FPBGA
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0000000000000 0 |13
O0000000000000 |12
[eJe)e} 00|00 000 |11
[eJe)e} OO0 |10
0000 O00O0 9
0000 #f o000 8
0000 O0O0O0 7
0000 O00O0 6
(eJeXe} [eJe)e} 5
[eJe)e} 00|00 (eJe)e} 4
0000000000000 0 3
0000000000000 0 2
OOOOOOOOOOOOOA 1
PNMLKJHGFEDCBA
(UNIT:mm)
ITEM DIMENSIONS
D 13.00+0.10
E 13.00+0.10
v 0.15
w 0.20
A 1.48+0.10
Al 0.35+0.06
A2 1.13
le] 0.80
b 0507898
X 0.08
y 0.10
yl 0.20
ZD 1.30
ZE 1.30

P144F1-80-ENA
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7.8.5 160-pin FPBGA

: Slwls[A] 76—+
©000000/0000000 |14
0000000/0000000 |13
00000000000000 |12
00000000000000 |11
0000 0000 |10
F 0000 0000 | 9
1. 0000 0000 | s
=+ E 00606 0000 | 7
0000 0000 | s
0000 0000 | s
0000000/0000000 | 2
0000000/0000000 | 3
0000000/0000000 | 2
[ ) 0000000/0000000 | 1
A || A
X4 PNMLKJHGFEDCBA
v Slw/s[s]

INDEX MARK

D 13.00+0.10

A (UNIT:mm)
A2— 1 ITEM DIMENSIONS

E 13.00£0.10
v 0.15
w 0.20
A 1.48+0.10
Al 0.35£0.06
A2 1.13
le] 0.80
b 050%393
X 0.08
y 0.10
yl 0.20
zZD  1.30
ZE 1.30

P160F1-80-EN9
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CHAPTER 7 PACKAGE DRAWINGS

7.8.6 161-pin FPBGA

7D
E Dlws|e] ZE
©0000000000000 |14
00000000000000 |13
00000000000000 |12
00000000000000 |11
0000 0000 |10
E 0000 0000 | 9
4 5 0000 | 0000 |38
0000 0000 | 7
0000 0000 | 6
0000 00000 | 5
00000000000000 | 2
00000000000000 | 3
00000000000000 | 2
00000000000000 | 1
PNMLKJHGFEDCBA

Index mark

= v [s] E‘u* ~AL

ITEM MILLIMETERS

D 10.00+0.10
E 10.00+0.10
w 0.20

A 1.43+0.10
Al 0.30£0.05
A2 1.13

Le] 0.65

b 0.40+0.05
X 0.08

y 0.10

y1 0.20

ZD 0.775

ZE 0.775

P161F1-65-DA1
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GS

7.8.7 176-pin FPBGA

522

@

ot

INDEX MARK

A —
| 1 — |
U oUUCUUUQUUUUUUTT— ¢
=l v [s] iLE AL

ob|H| ox ®[s|AB]|
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900000000000000 17
©00000000000000000 |16
00000000000000000 |15
000 000 ooo |14
ooo 000 |13
000 ooo |12
ooo ooo |11
0000 %7 [eXeXeXe) 18
0000 oooo | 8
000 ooo | 7
000 ooo | 6
000 000 | 5
000 000 000 | 4
00000000000000000 | 3
00000000000000000,| 2

0000000 oooooooA 1

1
UTRPNMLKJHGFEDCBA

ITEM MILLIMETERS

D 15.00+0.10
E 15.00+0.10
w 0.20

A 1.48+0.10
Al 0.35+0.06
A2 1.13

e 0.80

o 0503
X 0.08

y 0.10

yl 0.20

ZD 1.10

ZE 1.10

P176F1-80-FN1
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7.8.8 208-pin FPBGA

D $lw|s|B| zE— ZD
©0000000000000000 | 17
00000000HPO0000000 | 16
00000000HO00000000 | 15
00000000HO0000000 | 14
0000 0000 | 13
0000 0000 | 12
0000 0000 | 11
0000 0000 | 10
+ E | 0000 | 0000 | 9
0000 0000 8
0000 0000 7
0000 0000 6
0000 0000 5
000000000PO00000000 4
00000000H00000000 3
00000000HO00000000 2
0k 00000000000000000 ) 1
\

X4 @W sla UTRPNMLKJHGFEDCBA
s L@lsa

INDEX MARK

(UNIT:mm)
AT ITEM DIMENSIONS
D 15.00£0.10
A2— E 15.00£0.10
v 0.15
I | w 0.20
B ivav; ToOUCT A 1.48+0.10

Al 0.35+0.06

=y s e ] A p2 113

e 080
ob[ P ox @ s|AB] b 050*398
X 0.08
y 010
yI  0.20
z0 110
ZE 110

P208F1-80-FN3
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* 7.8.9 240-pin FPBGA

: Slwls[alze, -2
©0000000000000000000 22
$®000000000000000000000 | 21
8ooooooooooooooooooooo 20
00 0000 ooo | 19
000 000 18
000 000 | 17
000 000 16
000 ooo | 15
[B] 000 000 14
0000 0000 | 13
+ E I 0000 + 0000 12
0000 oooo | 11
0000 0000 10
000 000 9
000 000 8
000 000 7
000 000 6
000 000 5
00 o 000 4
0000000000000000000000 3
0000000000000000000000 2
q ©00000000000000000000 /| 1
AAWURNL JGECA
INDEX MARK ...E ABY VTPMKHTFDB
Ai
(UNIT:mm)
0 1 ‘ ) ITEM DIMENSIONS
= ISAVIVAVAVAVAVAVAVAVAVA v A > D 19.00+0.10
E 19.00+0.10
E i —Al w 0.20
[e] 0.80
(Db‘@‘ ox @‘ S ‘ AB ‘ A 1.48+0.10
Al 0.35+0.06
A2 1.13
+0.05
b 0.5073:78
0.08
y 0.10
y1l 0.20
ZD 1.10
ZE 1.10

P240F1-80-HN3
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7.8.10 303-pin FPBGA

c Olw[s[s] -z 5
ZD —

©0000000000000000000000 (23
000000000000600000000000 |22

00000000000000000000000 |21
000000000006000000006000 | 20

0000 0000 |19
0000 0000 | 18

0000 0000 |17
0000 0000 | 16

0000 0000 |15
0000 0000 |14

0000 0000 |13
—+ D —{- + ———o000601 12

0000 0000 |11
0000 0000 | 10

0000 0000 | 9
0000 0000 8

0000 0000 | 7
0000 0000 6

0000 | 5
00000000000000000000000 4

0000000000000 0000 | 3
00000000000000000000000 2

0000000000060000000000 | 1

ACAAWURN/L JGECA
INDEX MARK &TeTs] MYV TPMEKHTETDRB
non
Ai
A2
|
| : |
= J u\fluu \WAVAVAVAVAVAY ]
—=l v [s] e AL

(pb‘@‘ X @‘S‘AB‘ ITEM MILLIMETERS

D 16.00+0.10
E 16.00+0.10
w 0.20

A 1.43+0.10
Al 0.30+0.05
A2 1.13

e 0.65

b 0.40+0.05
X 0.08

y 0.10

yl 0.20

ZD 0.85

ZE 0.85

P303F1-65-GA4
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* 7.8.11 304-pin FPBGA

D ZD
©000000000/0000000000 22
mgoooooooooooooooooogg 2120
88 0000000000000000 &9 19
00 0000000000000000 0O 18
00 0000000 | 0OO0O0000 00 | 17
00 000 000 00 16
00 000 000 oo | 15
B] 00 000 000 00 14
53 858 58 88| 101,
JF E —Imp 00 00 JF 00 oo [ 11
00 000 000 00 10
00 000 000 oo | 9
00 000 000 00 8
00 000 000 oo | 7
00 0000000 | 0000000 00 6
00 0000000000000000 00 [ 5
99 0000000000000000 00 | 4
0000000000000000000000 2
q 00000000000000000000 /| 1
AAWURNLJIGETCA
INDEX MARK ABY VT PMKHTFDB
Ai
(UNIT:mm)
[ 1 ‘ ITEM DIMENSIONS
E 19.00£0.10
E 1 —Al w 0.20
[e] 0.80
ob | ox @[ s|AB] A 1.48#0.10
Al 0.35+0.06
A2 1.13
+0.05
b 0.5079-93
0.08
y 0.10
yl 0.20
7D 1.10
ZE 1.10
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7.8.12 393-pin FPBGA

INDEX MARK ..E

A2 —

AL
ob|| ox @[s|AB]

User's Manual A16400EJ4VODM

D Dlwls[a] ze zD
©0000000000000000000000 | 23
0000000000000 0000000000 22
00000000000000000000000 | 21
00000000000H000000000000 20
0000 0000 | 19
0000 0000000000000 0000 18
0000 000000HO000000 0000 | 17
0000 OO 00 0000 16
B 0000 OO 00 0000 | 15
0000 OO 00 0000 14
+ 0000 OO 00 0000 1312
E 0000 OO 00 0000 | 11
0000 OO 00 0000 10
0000 OO 00 0000 9
0000 OO 000 0000 8
0000 0000000000000 0000 7
0000 0000000000000 0000 6
0000 0000 5
0000000000090 0000000000 4
00000000000000000000000 3
. 00000000000000000000000 2
N\ 00000000000000000000000 1

ACAAWURNLJ GECA
ABYV TPMKMHFDB

(UNIT:mm)

ITEM DIMENSIONS

D 16.00+0.10

E 16.00+0.10
w 0.20

A 1.39+0.10
Al 0.30+0.05
A2 1.09

le] 0.65

b 0.40+0.05

X 0.08

y 0.10

yl 0.20

ZD 0.85

ZE 0.85

P393F1-65-GA7
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7.9 ABGA

7.9.1 672-pin ABGA

00000000000000000/00000000000000000
00000000000000000/00000000000000000
0000000000000000000000000000000000
00000000000000000/00000000000000000
0000000000000000000000000000000000

-l
MDHONNOMNEHONOM AN M
MOONNNNNAAAAA
00000000000000000/00000000000000000 | <
©0000000000000000000000000000000000 m
00000000000000000/00000000000000000 | (O
0000000000000000000000000000000000 [a)
00000000000000000/00000000000000000 | LLI
0000000000000000000000000000000000 Lo
000000 oocoooo | (O
000000 000000 T
000000 000000 | ™
000000 000000 Y
000000 000000 |
000000 000000 >
000000 000000 | Z
000000 000000 o
000000 000000 | X
000000 000000 —
000000 + cooo000 | D
000000 000000 >
000000 000000 W
000000 000000 >
000000 000000 M m
000000 000000 | &5 2
000000 000000 | 2 F
000000 ooo0o000 | 75 22
000000 oooooo | 2 5t
000000 000000 | &5 ¢
000000 000000 | 2 M

-
==
—
< =
=<
<o
<C

Z;ndex area

detail of &) part

| F
L] oM @[s]|A|B]
TlePp @S

L@ K s

1?

ITEM MILLIMETERS

45.00+£0.20

22.5

A

22.5

45.00+0.20
1.545

D
E
F

1.27 (T.P.)
0.60£0.10
1.88

2.48+0.30
0.15

J

©0.75+0.15
0.30

L

0.25 MIN.

0.10
S672S2-127-K6-3

N
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CHAPTER 7 PACKAGE DRAWINGS

7.10 FPLGA

7.10.1 64-pin FPLGA

o0 [5] ox @[s[AB]
: Slulsle 26 A | —tle]
HooolooolHs—+
®000000O0 |7
doo0o0loooo |6
00000000 |5
+ E e 5006006000 [1 480
l(©Ooo0loooo0 |3
(A—Tooooloooo |2
, @o oolooofpli1_tv
\ T HJFEDCBA =
INDEX MARK ‘H4 80%‘
A
| |
L -
|
oy [s]
DETAIL OF (A) PART DETAIL OF (B) PART DETAIL OF (C) PART
0.60
0.75
—0.60 ITEM DIMENSIONS
. D 6.00+£0.075
E 6.00+£0.075
corst INY) ors ——
i ‘ \ i ‘ le] 0.65
0.60 ‘ 0.60 A 131007
7 4 7 f %7 1320,
b 0.35+0.05
qab | X 0.08
(Land pad) 0.60 0.60 RO0.30 y 010
©0.45 R0.375 yl 0.20
(Aperture of 0.75 ZD 0.725
solder resist) ZE 0.725
0.60 P64FC-65-BA1

User's Manual A16400EJ4VODM

529



CHAPTER 7 PACKAGE DRAWINGS

7.10.2 108-pin FPLGA

oo B] e [S[A 8
| ZE | B
E Dl w [s[e] [2zp | e
1] ™
0000000 (11—
\L 500 ooo€Blo
®o000000000]| 9
A] |®poooco000000O0| 8
00000000000]| 7.
+ D 1T 00000000000 60
00000000000 5©
00000000000 4
. (000000000 | 3
> 0000000 2
/ Cy/ wooo ooo (D} 1"
B LKJHGFEDCBA
A
| 3 |
| ! |
|
oy |s]
Detail of A part Detail of B part
R0.60 —1.225
\ ¥
\ ITEM MILLIMETERS
D 7.50£0.10
4
N _ E 7.5040.10
b (pl.os w 0.20
) 0.625 oo
(Land pad) L 0.625 % 085
©0.50 1.225 1310,
(Aperture of b 0.40£0.05
solder resist) X 0.08
y 0.10
y1 0.20
0.50
0.50
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* 7.11 TFPBGA

7.11.1 65-pin TFPBGA

uuuuu‘uuuuu
O
O
+
@)
@)
PNWAUO~N®OO

o

x4
INDEX MARK Plw|s|8]

KJHGFEDCBA

Ai
A2 (UNIT:mm)
ITEM DIMENSIONS
| D 6.00+0.10
I — % u:u T I , E 6.00+0.10
| v 0.15
w 0.20
oy s e —A1 E—
A 0.83+0.10
@b ‘@‘ ox @‘ S ‘ AB ‘ Al 0.18+0.05
A2 0.65
b 0.32+0.05
X 0.05
y 0.08
y1 0.20
ZD 0.75
ZE 0.75

P65F9-50-BA1-1
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7.12 SDIP

7.12.1 64-pin SDIP

64 33
OO0OO0O0000000000000000000000n0000nn

Jr

\\/

|H N NN NN NN NN N SN NN N N NN N N NN
1 32

A

™ T

NOTES ITEM MILLIMETERS
1. Each lead centerline is located within 0.17 mm of A 58.070-68

its true position (T.P.) at maximum material condition. —0.20
1.78 MAX.

1.778 (T.P.)
0.50+0.10
0.9 MIN.
3.240.3
0.51 MIN.

2. Item "K" to center of leads when formed parallel.

I|®O|TMoO0O|w

+0.26
! 4052020

5.08 MAX.
19.05 (T.P.)
17.020.2

+0.10
0252005

0.17
0 015°

P64C-70-750A,C-4

|z 2 |r x|«

532 User's Manual A16400EJ4VODM



This appendix shows examples of the markings for various packages.

CHAPTER 8 PACKAGE MARKINGS

relative positions of the markings may differ from the examples shown here.

8.1 CMOS-N5, CMOS-9HD, EA-9HD Series

Trademark ——

Master code

Figure 8-1. Examples of Markings on QFP (Fine Pitch) Packages

— NEC

L . D 6 5 x x X

9315K1

JAPAN —— Origin
xx 001
NN
\ %t Subcode
Package code
00O

Trademark

Master code

Lot No.
l
; Pin No. 1 index
-~ NIE( JAPAN - Origin
—— D 6 5 x x x xx 001
AX VYV S
\ 1  Subcode
Package code
9315K1000
\ Lot No.
\A

User's Manual A16400EJ4VODM

100-pin QFP (fine pitch)

120-pin QFP (fine pitch)
144-pin QFP (fine pitch)
160-pin QFP (fine pitch)
176-pin QFP (fine pitch)
208-pin QFP (fine pitch)
240-pin QFP (fine pitch)
304-pin QFP (fine pitch)

In some cases, the type font, size, and
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CHAPTER 8 PACKAGE MARKINGS

Figure 8-2. Examples of Markings on TQFP (Fine Pitch) Packages (1/2)

C0.3 mm *\ /7 C0.3 mm
Trademark — NEC JAPAN —— Origin
Master code — D 6 5 x X X Y 01
-
~~— 1  Subcode
115K1
\ Lot No.
C0.5 mm J Pin No. 1 index x C0.3 mm
C0.5 mm *\ /7 C0.5 mm
Trademark — NEC JAPAN —— Origin
Master code — D 6 5 x x X Y 01
-
~~ 1  Subcode
115K1
\ Lot No.
C0.5 mm J Pin No. 1 index x C0.5 mm
Trademark —f— NE‘ JAPAN — Origin
Master code — D65xxx xx001
¥
\¥* Sub code
9315K1000 — Package code
N Lot No.
L Pin No. 1 index

Remark ES: Engineering Sample, CS: Commercial Sample, MP: Mass Production

534
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<Line 2>
48-pin TQFP (fine pitch) ES, CS

<Line 2>
48-pin TQFP (fine pitch) MP

48-pin TQFP (fine pitch)
64-pin TQFP (fine pitch)
80-pin TQFP (fine pitch)



CHAPTER 8 PACKAGE MARKINGS

Figure 8-2. Examples of Markings on TQFP (Fine Pitch) Packages (2/2)

C0.3 mm \ ,ﬁ C0.3 mm
Trademark — NEC JAPAN —— Origin
Master code — D 6 5 x x x Y 01
N
~— 1  Subcode
115 K1
\ Lot No.
C0.7 mm Pin No. 1 index C0.3 mm
C0.7 mm \ ’ﬁ C0.7 mm
Trademark — NEC JAPAN —— Origin
Master code — D 6 5 x X X Y 01
-
~~— 1 Subcode
115K1
\ Lot No.
\©
C0.7 mm J gPin No. 1 index x C0.7 mm

Remark ES: Engineering Sample, CS: Commercial Sample, MP: Mass Production

User's Manual A16400EJ4VODM

<Line 2>
64-pin TQFP (fine pitch) ES, CS

<Line 2>
64-pin TQFP (fine pitch) MP
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CHAPTER 8 PACKAGE MARKINGS

Figure 8-3. Examples of Markings on TQFP (Fine Pitch) and LQFP (Fine Pitch) Packages

Trademark — ™ N EC

D6 5x x x x

———

Master code

JAPAN

-

Nl
\ >~ |  Subcode

9315K1000

— Origin

001

Package code

\ Lot No.
O
; Pin No. 1 index
C0.3 mm \ ,ﬁ C0.3 mm
Trademark ——1— [NJIEQC JAPAN | Origin
Master code L > D 6 5 x x x Y 0 1
N
L Subcode
115 K1
\ Lot No.
\O
cosmm L PinNo. 1 index N cozmm
C0.8 mm \ ,ﬁ C0.8 mm
Trademark NEC JAPAN — Origin
Master code — D 6 5 x x Xx Y 0 1
-
S~ Subcode
115 K1
\ Lot No.
\©
C0.8 mm J x C0.8 mm

Pin No. 1 index

100-pin TQFP (fine pitch)
120-pin TQFP (fine pitch)
144-pin LQFP (fine pitch)
160-pin LQFP (fine pitch)
176-pin LQFP (fine pitch)

<Line 2>

100-pin TQFP (fine pitch) ES, CS

<Line 2>

100-pin TQFP (fine pitch) MP

Remark ES: Engineering Sample, CS: Commercial Sample, MP: Mass Production

536
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CHAPTER 8 PACKAGE MARKINGS

Figure 8-4. Examples of Markings on TBGA Packages

/

[

NEC

Trademark

Master code

9315K1000

JAPAN

D65xxx xX

N

N

ol

001

M

— Origin

— Sub code
— Package code

k&
AN

|

Pin No. 1 index

Figure 8-5. Examples of Markings on PBGA Packages

Trademark ——F— NEC

Master code —

9315K1000

D65xxx xx

O

JAPAN

001
Sy

NG

N

Lot No.

— Origin

— Sub code
— Package code

O

Lot No.

/

Pin No. 1 index

%

Trademark ——F— NEC

Master code —

9315K1000

D65xxx Xxx

o\

JAPAN

001
=

N

“

— Origin

— Sub code
— Package code

O

Lot No.

4

Pin No. 1 index

User's Manual A16400EJ4VODM

256-pin TBGA
352-pin TBGA
420-pin TBGA
500-pin TBGA
576-pin TBGA
696-pin TBGA

256-pin PBGA
272-pin PBGA

313-pin PBGA
352-pin PBGA
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CHAPTER 8 PACKAGE MARKINGS

Figure 8-6. Examples of Markings on FPBGA Packages

AN 108-pin FPBGA
O O 144-pin FPBGA
160-pin FPBGA
176-pin FPBGA

Trademark —— NE' JAPAN — Origin 208-pin FPBGA
Master code —— D65xxx xx 001 304-pin FPBGA
22, o
RN ~~———1— Sub code
— Package code
9315K1000
h Lot No.

O O

AN /
[

Pin No. 1 index

8.2 CMOS-10HD Series

Figure 8-7. Examples of Markings on QFP (Fine Pitch) Packages

O 144-pin QFP (fine pitch)

160-pin QFP (fine pitch)
208-pin QFP (fine pitch)
—— Origin 240-pin QFP (fine pitch)
304-pin QFP (fine pitch)

- NEC JAPAN

— D 6 5545 GD 001
LN

\ %1 Subcode
Package code

Trademark

Master code

9315K1000

\ Lot No.
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CHAPTER 8 PACKAGE MARKINGS

Figure 8-8. Examples of Markings on TQFP (Fine Pitch) Packages

C0.3 mm ,— C0.3 mm
\
v N
Trademark — NEC JAPAN — Origin
Master code — 545 Y 01
-
RN Sub code
115K1
\ Lot No.
R A
C0.5mm Pin No. 1 index €0.3mm
C0.5 mm \ ,ﬁ C0.5 mm
Trademark — NEC JAPAN —— Origin
Master code — 545 Y 01
-
™ Sub code
115K1
\ Lot No.

\©®

C0.5 mm J gPin No. 1 index

/x C0.5 mm

Trademark —

Master code —

- NEC JAPAN

—— 65545 GK0O01
R i

9315K1000
AN

‘¥

— Origin

— Sub code
— Package code

AN

Lot No.

P
L Pin No. 1 index

48-pin TQFP (fine pitch) ES, CS

48-pin TQFP (fine pitch) MP

80-pin TQFP (fine pitch)

Remark ES: Engineering Sample, CS: Commercial Sample, MP: Mass Production

User's Manual A16400EJ4VODM
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CHAPTER 8 PACKAGE MARKINGS

Master code ———f—

Trademark — | NEC

Figure 8-9. Examples of Marking on TQFP (Fine Pitch) and LQFP (Fine Pitch) Packages

JAPAN

D65545 GC 001

-

s

9315K1000

\\

O

; Pin No. 1 index

120-pin TQFP (fine pitch)
144-pin LQFP (fine pitch)

— Origin

—— Sub code
Package code

Lot No.

Figure 8-10. Examples of Marking on TBGA Packages

[

Trademark ——F— NEC

D65571

Master code —

9315K1000

JAPAN
N7 001

LEI \

AN

N —
-
C_

540

!
L Pin No. 1 index

— Origin

256-pin TBGA

352-pin TBGA

420-pin TBGA

500-pin TBGA

576-pin TBGA
— Sub code

— Package code

Lot No.
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CHAPTER 8 PACKAGE MARKINGS

Figure 8-11. Examples of Markings on PBGA Packages

/ \ 256-pin PBGA

Trademark ——F— NEC JAPAN

D65545 S1 001
N/ i’

~_ 1 Subcode
— Package code

9315K1000

— Origin

Master code —

h Lot No.

2 /

Pin No. 1 index

313-pin PBGA
O O 352-pin PBGA

Trademark ——F— NEC JAPAN

D65545 S1 001
2= LS

~_ 1 Subcode
— Package code

9315K1000

— Origin

Master code —

h\ Lot No.

O O

Pin No. 1 index

Figure 8-12. Examples of Marking on FPBGA Packages

108-pin FPBGA
O O 144-pin FPBGA
160-pin FPBGA
208-pin FPBGA
304-pin FPBGA

— Origin

Trademark ——4— NEC JAPAN

D65545 S1 001
2 IS

. 1 Subcode
— Package code

9315K1000

Master code —

N Lot No.
O O
U
L Pin No. 1 index

/

User's Manual A16400EJ4VODM
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

This product should be soldered and mounted under the following recommended conditions.

For soldering methods and conditions other than those recommended below, contact your NEC Electronics sales
representative.

For the details of the recommended soldering conditions, refer to the below.

Semiconductor Device Mounting Technology Manual (http://www.necel.com/pkg/en/mount/index.html)
Caution Depending on the combination of master and package, some packages may not yet be

available. Be sure to confirm with NEC Electronics that the desired package has been released.
Also contact NEC Electronics if the desired package does not appear in the Package column.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

9.1 Standard (Leaded) Packages

9.1.1 CMOS-N5 Series

Table 9-1. CMOS-N5 Series Recommended Soldering Conditions (1/2)

Package Number 1 PD65891 1 PD65880 | wPD65881 1 PD65892 HPD65882 | uPD65894 | 1 PD65883
of Pins
SSOP 20 IR35-00-3 IR35-00-3 IR35-00-3 - - - -
VP15-00-3 VP15-00-3 VP15-00-3
30 IR35-00-3 IR35-00-3 IR35-00-3 - - - -
VP15-00-3 VP15-00-3 VP15-00-3
QFP 44"t IR35-207-1 | IR30-00-3 - - - - -
VP15-207-1 | VP15-00-3
52 - - - - - - IR35-207-2
VP15-207-2
100 - - - - IR35-207-3 - -
Note 2, Note 3 VP15'207-3
QFP 160 - - - - - - -
(fine pitch) | 208 - - - - - - -
240 - - - - - - -
304 - - - - - - -
TQFP™**| 48 IR35-107-2 | IR35-107-2 IR35-107-2 IR35-107-2 - -
VP15-107-2 | VP15-107-2 | VP15-107-2 VP15-107-2
g4t - - IR35-103-2 IR35-103-2 IR35-103-2
VP15-103-2 VP15-103-2 VP15-103-2
80 - - - IR35-107-2 IR35-107-2
VP15-107-2 VP15-107-2
64 - - IR35-107-2 IR35-107-2 IR35-107-2
VP15-107-2 VP15-107-2 VP15-107-2
LQFP ™" | 44 - IR35-107-2 IR35-107-2 - IR35-107-2 - IR35-107-2
VP15-107-2 | VP15-107-2 VP15-107-2 VP15-107-2
100 - - - IR35-107-2 IR35-107-2 IR35-107-2
VP15-107-2 | VP15-107-2 VP15-107-2
144 - - IR35-103-2 IR35-103-2
VP15-103-2 | VP15-103-2
160 - - - - - - -
SDIP 64 - - Note 5 - - - -
FPBGA™*" | 80 - - - - IR35-107-3 -
VP15-107-3
108 - - - - - -
144 - - - - - -
160 - - - - - - -
Notes 1. Line 2
2. Correspondence to the replacement of CMOS-6X, 6S
3. Correspondence to the replacement of CMOS-6, 6A, 6V
4. Low thermal resistance type
5. Mounting by wave soldering method
Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-1. CMOS-N5 Series Recommended Soldering Conditions (2/2)

Package Number | uPD65884 1 PD65885 1 PD65887 1 PD65889 1 PD65890 1 PD65893
of Pins
QFP 160 - IR35-203-1 IR35-203-1 - - -
(fine pitch) VP15-203-1 | VP15-203-1
208 - IR35-207-3 IR35-207-3 IR35-207-3 IR35-207-3 IR35-207-3
VP15-207-3 | VP15-207-3 | VP15-207-3 | VP15-207-3 | VP15-207-3
240 - - IR35-203-2 IR35-203-2 IR35-203-2 IR35-203-2
VP15-203-2 | VP15-203-2 | VP15-203-2 | VP15-203-2
304 - - - - IR35-203-2 IR35-203-2
VP15-203-2 | VP15-203-2
TQFpP N 48 - - - - - -
64 - - -
80 - - -
LQFP Mot 44 IR35-107-2 - - - - -
VP15-107-2
100 IR35-107-2 IR35-107-2 IR35-107-2 - -
VP15-107-2 | VP15-107-2 | VP15-107-2
144 IR35-103-2 IR35-103-2 IR35-107-2
VP15-103-2 VP15-103-2 VP15-107-2
160 IR35-107-2 - - IR35-103-2 IR35-103-2
VP15-107-2 VP15-103-2 | VP15-103-2
FPBGA™*® | 80 - - - - -
108 - -
144
160
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

9.1.2 CMOS-9HD, EA-9HD Series

Table 9-2. CMOS-9HD, EA-9HD Series Recommended Soldering Conditions (1/4)

Package Number of | # PD65941 | 11 PD65942 | 1 PD65943 | 1 PD65944 | 11 PD65945 | 11 PD65946 | 1 PD65948 | 11 PD65949
Pins | 4 PD65441 | 1 PD65442 | 1 PD65443 | 1t PD65444 | 11 PD65445 | 1 PD65446 | 11 PD65448 | 1 PD65449
QFP (fine pitch)  |100 - - IR35-103-3 | IR35-103-3 | IR35-103-3 | IR35-103-3 | IR35-103-3 | IR35-103-3
VP15-103-3 | VP15-103-3 | VP15-103-3 | VP15-103-3 | VP15-103-3 | VP15-103-3
120 - - - - - IR35-207-3 - -
VP15-207-3
144 - - IR35-207-2 | IR35-207-2 | IR35-203-3 | IR35-207-2 | IR35-203-2 | IR35-203-2
VP15-207-2 | VP15-207-2 | VP15-203-3 | VP15-207-2 | VP15-203-2 | VP15-203-2
160 - - IR35-203-2 | IR35-203-2 | IR35-203-2 | IR35-203-2 | IR35-203-2 | IR35-203-2
VP15-203-2 | VP15-203-2 | VP15-203-2 | VP15-203-2 | VP15-203-2 | VP15-203-2
176 - - - IR35-203-1 | IR35-203-1 | IR35-203-1
VP15-203-1 | VP15-203-1 | VP15-203-1
208 - - - - IR35-207-3 | IR35-203-3 | IR35-207-3 | IR35-207-3
VP15-207-3 | VP15-203-3 | VP15-207-3 | VP15-207-3
240 - - - - - IR35-203-2 | IR35-203-2 | IR35-203-2
VP15-203-2 | VP15-203-2 | VP15-203-2
304 - - - - - - IR35-203-2 | IR35-203-2
VP15-203-2 | VP15-203-2
TQFP (fine pitch) |48 "' IR35-103-2 | IR35-103-2 | IR35-103-2
VP15-103-2 | VP15-103-2 | VP15-103-2
64\t IR35-103-2 | IR35-103-2 | IR35-103-2
VP15-103-2 | VP15-103-2 | VP15-103-2
80 - - - - - IR35-107-2 -
VP15-107-2
goNoe - IR35-107-2 | IR35-107-2 | IR35-107-2 | IR35-107-2 | IR35-107-3
VP15-107-2 | VP15-107-2 | VP15-107-2 | VP15-107-2 | VP15-107-3
100 - - - - - IR35-103-2 | IR30-103-3
VP15-103-2 | VP15-103-3
100™°* - IR35-103-2 | IR35-103-2
VP15-103-2 | VP15-103-2
120 - - IR35-103-2 IR35-103-2 - IR35-103-2
VP15-103-2 VP15-103-2 VP15-103-2
120™°* - - IR35-103-2 - -
VP15-103-2
LQFP (fine pitch) |100 - - IR35-107-2 | IR35-107-2 | IR35-107-2 | IR35-107-2 | IR35-107-2
VP15-107-2 | VP15-107-2 | VP15-107-2 | VP15-107-2 | VP15-107-2
144 - - - IR35-103-2 | IR35-103-2
VP15-103-2 | VP15-103-2
144N - - IR35-103-2 | IR35-103-2 | IR35-103-2 | IR35-103-2 | IR35-103-2 | IR35-103-2
VP15-103-2 | VP15-103-2 | VP15-103-2 | VP15-103-2 | VP15-103-2 | VP15-103-2

Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-2. CMOS-9HD, EA-9HD Series Recommended Soldering Conditions (2/4)

Package Number of |/ PD65941| 1 PD65942 | 1 PD65943| 11 PD65944 | 11 PD65945 | 11 PD65946 | 1 PD65948 | 1 PD65949
Pins M1 PD65441 |11 PD65442 | 11 PD65443 | 1 PD65444 | 1 PD65445 | 11 PD65446 | 11 PD65448 | 11 PD65449
PBGA 225
256 - - - IR30-203-2 | IR30-203-2
VP15-203-2 | VP15-203-2
272 - - - - IR35-203-3 | IR30-203-2
VP15-203-3 | VP15-203-2
313 - - - - - IR30-203-2
VP15-203-2
352 - - - - - IR30-203-2
VP15-203-2
FPBGA 108 - IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3
VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3
109 - - IR35-107-3 -
VP15-107-3
144 - - IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3
VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3
160 - - - IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3
VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3
161 - -
176 - - - IR30-103-3 | IR30-103-3 | IR35-107-3
VP15-103-3 | VP15-103-3 | VP15-107-3
208 - - IR35-107-3 IR35-107-3 | IR30-103-3
VP15-107-3 VP15-107-3 | VP15-103-3
240 - - - - - - -
304 - - - - - - -
393 - - - - - - - IR35-107-3
VP15-107-3
TBGA 256 - - - IR35-107-3 | IR35-107-3 | IR35-107-3
with heat spreader VP15-107-3 | VP15-107-3 | VP15-107-3
352 - - - - - IR35-107-3
VP15-107-3
420 - - - - - -
500 - - - - - -
576 - - - - - -
696 - - - - - -

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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Table 9-2. CMOS-9HD, EA-9HD Series Recommended Soldering Conditions (3/4)

Package Number of | 4 PD65951 | 1 PD65954 | 1/ PD65956 | 12 PD65958 | 1 PD65969 | 1 PD65970 | 1/ PD65971
Pins 1 PD65961 | £ PD65964 | 11 PD65966 | 1/ PD65968
1/ PD65451 | 1 PD65454 | 11 PD65456 | 1/ PD65458 | 1 PD65469 | 1 PD65470 | 1/ PD65471
1 PD65461 | £ PD65464 | 11 PD65466 | 1/ PD65468
QFP (fine pitch) 100 IR35-103-3 | IR35-103-2 - - - - -
VP15-103-3 | VP15-103-2
IR35-103-2
VP15-103-2
IR35-103-3
VP15-103-3
IR35-103-2
VP15-103-2
120 - - - - - - -
144 IR35-103-2 | IR35-103-2 - - - - -
VP15-103-2 | VP15-103-2
160 IR35-203-1 | IR35-203-1 | IR35-203-1 - - - -
VP15-203-1 | VP15-203-1 | VP15-203-1
IR35-203-2 | IR35-203-2
VP15-203-2 | VP15-203-2
IR35-203-1 | IR35-203-1
VP15-203-1 | VP15-203-1
IR35-203-2 | IR35-203-2
VP15-203-2 | VP15-203-2
176 - - - -
208 IR35-207-3 | IR35-207-3 | IR35-203-3 | IR35-203-3
VP15-207-3 | VP15-207-3 | VP15-203-3 | VP15-203-3
240 IR35-203-2 | IR35-203-2 | IR35-203-2 | IR35-203-2
VP15-203-2 | VP15-203-2 | VP15-203-2 | VP15-203-2
304 IR35-203-2 | IR35-203-2 | IR35-203-2 | IR35-203-2
VP15-203-2 | VP15-203-2 | VP15-203-2 | VP15-203-2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-2. CMOS-9HD, EA-9HD Series Recommended Soldering Conditions (4/4)

Package Number of | #PD65951 | PD65954 | 11 PD65956 | 1 PD65958 | 1 PD65969 | 1« PD65970 | 1« PD65971
Pins HuPD65961 | 1 PD65964 | 11 PD65966 | 1/ PD65968
uPD65451 | 1 PD65454 | 11 PD65456 | 11 PD65458 | 11 PD65469 | 1 PD65470 | 1 PD65471
uPD65461 | 1 PD65464 | 11 PD65466 | 1 PD65468
TQFP (fine pitch) 48 - - -
64 - - -
80 - - - - - - -
100 - - - - - - -
120 - - - - - - -
LQFP (fine pitch) 100 - IR35-107-3 - - - - -
VP15-107-3
144 - - - - - - -
PBGA 225 - - -
256 IR30-203-3 | IR35-203-3 - -
VP15-203-3 | VP15-203-3
272 IR30-203-3 - - - -
VP15-203-3
313 IR30-203-3 IR30-203-3 | IR30-203-3 - - -
VP15-203-3 VP15-203-3 | VP15-203-3
352 IR30-203-3 | IR30-203-3 | IR30-203-3 | IR30-203-3 - - -
VP15-203-3 | VP15-203-3 | VP15-203-3 | VP15-203-3
FPBGA 108 - - - - - -
144 - - - - - -
160 IR30-107-3 | IR30-107-3 | IR30-107-3 - - - -
VP15-107-3 | VP15-107-3 | VP15-107-3
176 IR35-107-3 | IR35-107-3 - - - -
VP15-107-3 | VP15-107-3
208 IR35-107-3 - - - -
VP15-107-3
240 - - -
303 - - IR35-103-2 - - - -
VP15-103-2
304 IR30-103-3 | IR35-103-3 - - -
VP15-103-3 | VP15-103-3
TBGA 256 IR35-107-3 - - - - -
with heat spreader VP15-107-3
352 IR35-107-3 | IR35-107-3 | IR35-107-3 -
VP15-107-3 | VP15-107-3 | VP15-107-3
420 IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3
VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3
500 - IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3 | IR35-107-3
VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3 | VP15-107-3
576 - - IR35-107-3 | IR35-107-3 | IR35-107-3
VP15-107-3 | VP15-107-3 | VP15-107-3
696 - - - IR35-107-3
VP15-107-3

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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9.1.3 CMOS-10HD Series

Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (1/10)

(a) Single power supply (1/3)

Package | Number |  1PD65301 4/ PD65302 4/ PD65303 1/ PD65304 1/ PD65305
of Pins 4/ PD65501 4/ PD65502 1 PD65503 1 PD65504 4/ PD65505
QFP 144 - IR35-203-2
(fine pitch) VP15-203-2
160 -
208 - - IR35-203-2
VP15-203-2
240 - - - IR35-203-2
VP15-203-2
304 - - - - -
TQFP 48 IR35-103-2 - - - -
VP15-103-2
64 - - -
80 -
120 - - -
LQFP 44 N
100 - - -
144 - - IR35-103-2
VP15-103-2
FPBGA |108 IR35-107-3 IR35-107-3
VP15-107-3 VP15-107-3
144 -
160 -
208 - - - IR35-107-3 IR35-107-3
VP15-107-3 VP15-107-3
240 - - - IR30-103-2
VP15-103-2
304 - - - -
PBGA  |256 - - -
313 - - - - -
352 - - - - -

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.

3. Refer to the package list of each series (CHAPTER 1) for package details.

User's Manual A16400EJ4VODM

549



CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (2/10)

(&) Single power supply (2/3)

Package

Number
of Pins

1 PD65306

1 PD65307

1 PD65308

4 PD65309

1 PD65310

H#PD65311

1 PD65506

1 PD65507

1 PD65508

1 PD65509

1 PD65510

M1 PD65511

QFP
(fine pitch)

144

160

IR35-203-2
VP15-203-2

208

IR35-207-3
VP15-207-3

240

IR35-203-2
VP15-203-2

304

IR35-203-2
VP15-203-2

TQFP

48

64

80

120

LQFP

44

100

IR35-103-2
VP15-103-2

IR35-103-2
VP15-103-2

IR35-107-2
VP15-107-2

IR35-107-2
VP15-107-2

144

FPBGA

108

144

160

208

240

IR30-103-2
VP15-103-2

IR30-103-2
VP15-103-2

304

IR30-107-3
VP15-107-3

IR35-107-3
VP15-107-3

PBGA

256

313

352

Remarks 1. Blank: Under development/Under study, —: Cannot be used
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2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.

3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (3/10)

() Single power supply (3/3)

Package | Number 41 PD65321 1 PD65322 1 PD65323
of Pins | ppes521 1/ PDB5522 4 PD65523
TQFP 64 IR35-103-2 - -
VP15-103-2
80 - -
100
120 -
LQFP 100 IR35-107-2
VP15-107-2
144 - -
Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer
product.
3. Refer to the package list of each series (CHAPTER 1) for package details.

Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (4/10)

(b) Single power supply, dedicated TBGA package (1/2)

Package | Number | uPD65324 U1 PD65325 1 PD65326 1 PD65327 1 PD65328
ofPins |/ pDes524 | wPDBS525 | 1PDES526 | wPDBS527 | 1PDE5528
TBGA  |256
with heat | 350 - - IR35-107-3 | IR35-107-3
spreader VP15-107-3 | VP15-107-3
420 - - - IR35-107-3
VP15-107-3
500 - - - - IR35-107-3
VP15-107-3
576 - - - - -

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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552

Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (5/10)

(b) Single power supply, dedicated TBGA package (2/2)
Package | Number | (¢ PD65329 1 PD65330 41 PD65331
of Pins | ppEss29 | 4PD6E5530 | uPDE5531
TBGA 256
with heat | 357 IR35-107-3 | IR35-107-3 | IR35-107-3
spreader VP15-107-3 | VP15-107-3 | VP15-107-3
420
500 IR35-107-3 IR35-107-3 IR35-107-3
VP15-107-3 | VP15-107-3 | VP15-107-3
576 IR35-107-3
VP15-107-3
Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-
layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (6/10)

(c) Dual power supply (1/3)

Package | Number 1 PD65341 11 PD65342 11 PD65343 11 PD65344 11 PD65345
of Pins 41 PD65541 11 PD65542 11 PD65543 11 PDB5544 11 PD65545
QFP 144 - IR35-203-2
(fine pitch) VP15-203-2
160 - IR35-207-3
VP15-207-3
208 - - IR35-203-2
VP15-203-2
240 - - - IR35-203-2
VP15-203-2
304 - - - - -
TQFP ° |48 IR35-103-2 - - - -
VP15-103-2
64 - - -
80 -
120 - - -
LQFP " |44 -
100 - - - IR35-107-3
VP15-107-3
144 - - IR35-107-2
VP15-107-2
FPBGA " | 108 IR35-107-3 IR35-107-3 IR35-107-3
VP15-107-3 VP15-107-3 VP15-107-3
144 -
160 -
208 - - - IR35-107-3 IR35-107-3
VP15-107-3 VP15-107-3
240 - - - IR30-103-2
VP15-103-2
304 - - - -
PBGA 256 - - -
313 - - - - -
352 - - - - -
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (7/10)

(c) Dual power supply (2/3)

Package |Numberof| xPD65346 1 PD65347 1 PD65348 1 PD65349 1 PD65350 4 PD65351
Pins 1 PD65546 1 PD65547 1 PD65548 1 PD65549 1 PD65550 1 PD65551
QFP 144
(fine pitch) | 160 IR35-203-2
VP15-203-2
208 IR35-207-3
VP15-207-3
240 IR35-203-3
VP15-203-3
304 - IR35-203-2
VP15-203-2
TQFP ™ |48 - - - - - -
64 - - - - - -
80
120
LQFP ™ | 44 - - - - - -
100 IR35-103-2 IR35-107-2 IR35-107-2
VP15-103-2 VP15-107-2 VP15-107-2
144 IR35-107-2
VP15-107-2
FPBGA " | 108 - - - - -
144 - - - - - -
160 IR35-107-3 - -
VP15-107-3
161 IR35-107-3 - - - - -
VP15-107-3
208 IR35-107-3 IR35-107-3 -
VP15-107-3 VP15-107-3
240 IR35-107-3 IR30-103-2
VP15-107-3 VP15-103-2
304 IR35-107-3 IR35-107-3
VP15-107-3 VP15-107-3
309 - IR35-107-3 - - - -
VP15-107-3
PBGA 256 -
313
352
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
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2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.

3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (8/10)
(c) Dual power supply (3/3)
Package | Number 1 PD65361 1 PD65362 1 PD65363
of Pins 4/ PDB5561 1/ PD65562 1/ PD65563
TQFP " |64 IR35-103-2 - -
VP15-103-2
80 = =
100
120 -
LQFP ™ | 100 IR35-107-2
VP15-107-2
144 - -
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.

Table 9-3. CMOS-10HD Series Recommended Soldering Conditions (9/10)

(d) Dual power supply, dedicated TBGA package (1/2)

Package | Number 1 PD65364 1 PD65365 1 PD65366 1 PD65367 1 PD65368
of Pins 1 PD65564 1 PDB5565 1 PD65566 1 PD65567 1 PD65568
TBGA 256

with heat | 352 - - IR35-107-3 IR35-107-3 IR35-107-3
spreader VP15-107-3 VP15-107-3 VP15-107-3
420 - - - IR35-107-3 IR35-107-3
VP15-107-3 VP15-107-3
500 - - - - IR35-107-3
VP15-107-3

576 - - - - -

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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Table 9-3. CMOS-10HD Recommended Soldering Conditions (10/10)

(d) Dual power supply, dedicated TBGA package (2/2)
Package | Number 1 PD65369 1 PD65370 1 PD65371
of Pins | ppes569 4 PD65570 | uPD65571
TBGA 256
with heat | 35 IR35-107-3 IR35-107-3 IR35-107-3
spreader VP15-107-3 VP15-107-3 VP15-107-3
420 IR35-107-3
VP15-107-3
500 IR35-107-3 IR35-107-3 IR35-107-3
VP15-107-3 VP15-107-3 VP15-107-3
576 IR35-107-3 IR35-107-3
VP15-107-3 VP15-107-3
Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer
product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

* 9.2 Lead-free Packages

9.2.1 CMOS-N5 Series

Table 9-4. CMOS-N5 Series Recommended Soldering Conditions (1/2)

Package

Number
of Pins

1 PD65891

1 PD65880

1 PD65881

1 PD65892

1 PD65882

1 PD65894

1 PD65883

SSOP

20

IR60-00-3-37

IR60-00-3-37

IR60-00-3-37

30

IR60-00-3-37

IR60-00-3-37

IR60-00-3-37

QFP

Note 1

44

IR60-207-3-37

IR60-207-3-37

52

100

Note 2, Note 3

IR60-207-3-37

QFP

(fine pitch)

160

208

240

304

TQFP

Note 1

48

IR60-107-3-37

IR60-107-3-37

IR60-107-3-37

IR60-107-3-37

Note 4

64

IR60-107-3-37

IR60-107-3-37

IR60-107-3-37

80

IR60-107-3-37

64

IR60-107-3-37

LQFP

Note 1

a4

IR60-107-3-37

IR60-107-3-37

IR60-107-3-37

IR60-107-3-37

100

IR60-107-3-37

IR60-107-3-37

IR60-107-3-37

144

IR60-107-3-37

IR60-107-3-37

160

SDIP

64

FPBGA

Note 1

80

IR60-107-3-37

IR60-107-3-37

108

IR60-107-3-37

144

IR60-107-3-37

160

Notes

1.
2.

3.
4.
5.

Line 2

Correspondence to the replacement of CMOS-6X, 6S
Correspondence to the replacement of CMOS-6, 6A, 6V
Low thermal resistance type

Mounting by wave soldering method

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-4. CMOS-N5 Series Recommended Soldering Conditions (2/2)

Package | Number | uPD65884 | uPD65885 | uPD65887 | uPD65889 | uPD65890 | uPD65893
of Pins
QFP 160 - IR60-207-3-37 | IR60-207-3-37 - - -
(fine pitch) 558 - IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37
240 - - IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37
304 - - - - IR50-207-3-37 | IR50-207-3-37
TQFP™* 48 - - - - - -
64 IR60-107-3-37 - - - - -
80 IR60-107-3-37 - - - - -
LQFP® 44 IR60-107-3-37 - - - - -
100 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 - -
144 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
160 IR60-107-3-37 - - IR60-107-3-37 - -
FPBGA™ | 80 IR60-107-3-37 | IR60-107-3-37 - - - -
108 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 - -
144 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
160 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
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2. Refer to the package list of each series (CHAPTER 1) for package details.




CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

9.2.2 CMOS-9HD, EA-9HD Series

Table 9-5. CMOS-9HD, EA-9HD Series Recommended Soldering Conditions (1/4)

Package Number of | # PD65941 | 11 PD65942 | 1 PD65943 | 11 PD65944 | 11 PD65945 | 1 PD65946 | 11 PD65948 | 1 PD65949
Pins |/ PD65441 | 1 PD65442 | 1 PD65443 | 11 PD65444 | 1 PD65445 | 11 PD65446 | 11 PD65448 | 1 PD65449
QFP (fine pitch)  |100 - - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
120 - - - - - IR60-207-3-37 - -
144 - - IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37
160 - - IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37
176 - - - IR60-207-3-37 IR60-207-3-37
208 - - - - IR50-203-3-37 | IR50-207-3-37 | IR50-203-3-37 | IR50-207-3-37
240 - - - - - IR50-203-3-37 | IR50-203-3-37 | IR50-207-3-37
304 - - - - - - IR50-203-3-37 | IR50-203-3-37
TQFP " 48 IR60-103-2-37 | IR60-103-2-37 | IR60-103-2-37 -
(fine pitch) 64 IR60-107-3-37
80 - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
100 - IR60-107-3-37 | IR60-107-3-37 IR60-107-3-37 | IR60-107-3-37
120 - - IR60-107-3-37 -
LQFp " 100 - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 IR60-107-3-37
(fine pitch) 144 - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 IR60-107-3-37 | IR60-107-3-37
PBGA 225
256 - = =
272 - - = -
313 - - - - - IR50-203-3-37
352 - - - - - IR50-203-3-37
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-5. CMOS-9HD, EA-9HD Series Recommended Soldering Conditions (2/4)

Package Number of | £ PD65941 | 1 PD65942 | 11 PD65943 | 4 PD65944 | 11 PD65945 | 1 PD65946 | .« PD65948 | 11 PD65949
Pins | pDE5441 |y PDE5442 | 11 PD65443| 11 PD65444 | 11 PDE5445 | 11 PD65446 | 11 PD65448 | 11 PD65449
FPBGA " 108 - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
144 - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
160 - - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
161 - - IR60-107-3-37
176 - - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IRG0-107-3-37
208 - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
240 - - - - - IR60-107-3-37 -
304 - - - - - - -
393 - - - - - - - IR60-107-3-37
TBGA 256 - - - - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
with heat spreader 350 _ _ _ _ _ _ _ IR60-107-3-37
420 - - - - - - - -
500 - - - - - - - -
576 - - - - - = 2 -
696 - - - - - - - -

Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.

Table 9-5. CMOS-9HD, EA-9HD Series Recommended Soldering Conditions (3/4)

Package Number of | #PD65951 | 1 PD65954 | 1 PD65956 | 1/ PD65958 | 1 PD65969 | 1 PD65970 | 12 PD65971
Pins | #PD65961 | £PD65964 | 1 PD65966 | 1/ PD65968
4 PD65451 | 1/ PD65454 | 1 PD65456 | 1/ PD65458 | 11 PD65469 | 11 PD65470 | 12 PD65471
U PD65461 | 11 PD65464 | 11 PD65466 | 1/ PD65468
QFP (fine pitch) 100 IR60-107-3-37 | IR60-107-3-37 - - - - -
120 - - - - - - -
144 - - _ - - _
160 IR60-207-3-37 | IR60-207-3-37 - - - -
176 - - - -
208 IR50-207-3-37 | IR50-207-3-37 IR50-207-3-37
240 IR50-207-3-37 | IR50-207-3-37
304 IR50-207-3-37 | IR50-207-3-37

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-5. CMOS-9HD, EA-9HD Series Recommended Soldering Conditions (4/4)

Package Number of | #PD65951 | 1 PD65954 | 11 PD65956 | 1/ PD65958 | 1 PD65969 | 1 PD65970 | 1 PD65971
Pins M1 PD65961 | £ PD65964 | 11 PD65966 | 1/ PD65968

1/ PD65451 | 1 PD65454 | 11 PD65456 | 1/ PD65458 | 1 PD65469 | 1 PD65470 | 1/ PD65471
1 PD65461 | £ PD65464 | 11 PD65466 | 1/ PD65468

Note

TQFP 48 - - - - - - -

(fine pitch) 64 _ _ _ _ _ _ _

80 - - - - - - -

100 - - - - - - -

120 - - - - - - -
LQFP " 100 - IR60-107-3-37 - - - - -

(fine pitch) 144 _ _ _ _ _ _ _

PBGA 225 - - - - - - -

256 - -

272 - - - -

313 - > -

352 IR50-203-3-37 - - -
FPBGA "*° 108 - - - 2 - -

144 - - y d - -

160 - 4 - - - -

176 IR60-107-3-37 | IR60-107-3-37 - - - -

208 IR60-107-3-37 - - - -

240 - - -

303 - - - -

304 - - -

TBGA 256 IR60-107-3-37 > - - - -

with heat spreader 352 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 -

420 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37

500 - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37

576 - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37

696 3 - - IR60-107-3-37

Note Line 2
Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are CMOS-9HD Series and those on the bottom are EA-9HD Series.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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9.2.3 CMOS-10HD Series

(a) Single power supply (1/3)

Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (1/10)

Package | Number |  xPD65301 4 PD65302 4 PD65303 4 PD65304 4 PD65305
of Pins 4/ PD65501 11 PD65502 1/ PD65503 1/ PD65504 1/ PD65505
QFP 144 - IR60-207-3-37 IR60-207-3-37 IR60-207-3-37 IR60-207-3-37
(fine pitch) | 169 - IR60-207-3-37 IR60-207-3-37 IR60-207-3-37 IR60-207-3-37
208 - - IR50-207-3-37 IR50-207-3-37 IR50-207-3-37
240 - - - IR50-207-3-37 IR50-207-3-37
304 - - - - -
TQFP " |48 IR60-107-3-37 - - - -
64 - IR60-107-3-37 IR60-107-3-37
80 - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
120 - - - IR60-107-3-37 IR60-107-3-37
LQFP ™ |44 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 -
100 - - - IR60-107-3-37 IR60-107-3-37
144 - IR60-107-3-37 - IR60-107-3-37 IR60-107-3-37
FPBGA " | 61 IR60-107-3-37 - - - -
108 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
144 - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
160 - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
161 - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
208 - - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
240 - - - IR60-107-3-37 IR60-107-3-37
304 - - - - IR60-107-3-37
393 - - - - -
PBGA  |256 - - - IR60-107-3-37 IR60-107-3-37
313 - - - - -
352 - - - - -
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
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2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (2/10)

() Single power supply (2/3)

Package | Number| 4 PD65306 4 PD65307 4 PD65308 4/ PD65309 4 PD65310 4 PD65311
ofPins | Ppe5506 4 PD65507 4 PD65508 4 PD65509 4 PD65510 4 PD65511
QFP 144 IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37
(fine pitch) 1169 IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37
208 IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37
240 IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37
304 - IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37
TQFP " | 48 - - - - - -
64 - - - - - -
80 - - -
120 IR60-107-3-37 | IR60-107-3-37 - -
LQFP ™ | 44 - - - - y -
100 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 - -
144 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
FPBGA "™ | 108 IR60-107-3-37 - - - - -
144 IR60-107-3-37 | IR60-107-3-37 - - - -
160 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 - -
161 IR60-107-3-37 - - - - -
208 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 -
240 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
304 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
393 - IR60-107-3-37 - -
PBGA 256 IR60-107-3-37 -
313
352 IR50-203-3-37 | IR50-203-3-37 | IR50-203-3-37 | IR50-203-3-37 | IR50-203-3-37 | IR50-203-3-37
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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CHAPTER 9 MOUNTING RANK (RECOMMENDED SOLDERING CONDITIONS)

Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (3/10)

(&) Single power supply (3/3)

Package | Number 1 PD65321 1 PD65322 1 PD65323
of Pins | ppes521 1/ PDB5522 4 PD65523
TQFP " | 64 IR60-107-3-37 - -
80 IR60-107-3-37 - -
100 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
120 - IR60-107-3-37 | IR60-107-3-37
LQFP ™ | 100 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
144 - - IR60-107-3-37
Note Line 2
Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer

product.
3. Refer to the package list of each series (CHAPTER 1) for package details.

Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (4/10)

(b) Single power supply, dedicated TBGA package (1/2)

Package | Number | uPD65324 1 PD65325 1 PD65326 1 PD65327 1 PD65328
ofPins | ppes524 | LPDE5525 | 4PDE5526 | uPD6E5527 | uPD65528
TBGA  |256  |IR60-107-3-37|IR60-107-3-37|IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
with heat | 352 - - IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
spreader |10 - - - IR60-107-3-37 |IR60-107-3-37
500 - ) - - IR60-107-3-37
576 p < - - -

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.

Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (5/10)

(b) Single power supply, dedicated TBGA package (2/2)

Package | Number L1 PD65329 1 PD65330 1 PD65331
of Pins | ppes529 4/ PD65530 1 PD65531
TBGA 256 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
with heat | 357 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
spreader 100 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
500 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
576 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer

product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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(c) Dual power supply (1/3)

Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (6/10)

Package | Number 4 PD65341 1/ PD65342 11 PD65343 4 PD65344 1 PD65345
of Pins 4 PD6B5541 11 PD65542 11 PD65543 11 PDB5544 41 PD65545
QFP 144 - IR60-207-3-37 IR60-207-3-37 IR60-207-3-37 IR60-207-3-37
(fine pitch) | 160 - IR60-207-3-37 IR60-207-3-37 IR60-207-3-37 IR60-207-3-37
208 - - IR50-207-3-37 IR50-207-3-37 IR50-207-3-37
240 - - - IR50-207-3-37 IR50-207-3-37
304 - - - - -
TQFP "° |48 IR60-107-3-37 - - - -
64 - IR60-107-3-37 IR60-107-3-37 - -
80 - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
120 - - - IR60-107-3-37 IR60-107-3-37
LQFP " |44 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 -
100 - - - IR60-107-3-37 IR60-107-3-37
144 - IR60-107-3-37 - IR60-107-3-37 IR60-107-3-37
FPBGA ™" | 61 IR60-107-3-37 - - = -
108 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
144 - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
160 - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
161 - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
208 - - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
240 - - - IR60-107-3-37 IR60-107-3-37
304 - - - - IR60-107-3-37
393 - - - - -
PBGA 256 - - - IR60-107-3-37 IR60-107-3-37
313 - - - - -
352 - - - - -
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (7/10)

(c) Dual power supply (2/3)

Package |Numberof| uPD65346 1 PD65347 4 PD65348 4 PD65349 4 PD65350 4 PD65351
Pins 4/ PD65546 4 PD65547 4 PD65548 4 PD65549 4 PD65550 4/ PD65551
QFP 144 IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37
(fine pitch) | 160 IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37 | IR60-207-3-37
208 IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37
240 IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37
304 - IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37 | IR50-207-3-37
TQFP™* |48 - - - - - -
64 - - - - - -
80 - - -
120 - -
LQFP ™ | 44 - - - - & -
100 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 - -
144 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
FPBGA " | 108 IR60-107-3-37 - - - - -
144 IR60-107-3-37 | IR60-107-3-37 - - - -
160 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 - -
161 IR60-107-3-37 - - - - -
208 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 - -
240 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
304 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
393 - IR60-107-3-37 - -
PBGA 256 IR60-107-3-37 -
313
352 IR50-203-3-37 | IR50-203-3-37 | IR50-203-3-37 | IR50-203-3-37 | IR50-203-3-37 | IR50-203-3-37
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.

3. Refer to the package list of each series (CHAPTER 1) for package details.
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Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (8/10)
(c) Dual power supply (3/3)
Package | Number 1 PD65361 1 PD65362 1 PD65363
of Pins 4/ PDB5561 1/ PD65562 1/ PD65563
TQFP ™ |64 IR60-107-3-37 - -
80 IR60-107-3-37 - -
100 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
120 - IR60-107-3-37 IR60-107-3-37
LQFP ™ | 100 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
144 - - IR60-107-3-37
Note Line 2

Remarks 1. Blank: Under development/Under study, —: Cannot be used
2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.

Table 9-6. CMOS-10HD Series Recommended Soldering Conditions (9/10)

(d) Dual power supply, dedicated TBGA package (1/2)

Package | Number|  1PD65364 4 PD65365 4 PD65366 1 PD65367 1/ PD65368
of Pins 1/ PD65564 1 PD65565 1 PD65566 4/ PD65567 1 PD65568
TBGA | 256 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
with heat | 35 - - IR60-107-3-37 IR60-107-3-37 IR60-107-3-37
spreader oo - a - IR60-107-3-37 IR60-107-3-37
500 - L - - IR60-107-3-37
576 - - - - -

Remarks 1. Blank: Under development/Under study, —: Cannot be used

2. Part number on the top are 3-layer product and those on the bottom are 4-layer product.
3. Refer to the package list of each series (CHAPTER 1) for package details.
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Table 9-6. CMOS-10HD Recommended Soldering Conditions (10/10)

(d) Dual power supply, dedicated TBGA package (2/2)

Package | Number 1 PD65369 1 PD65370 1 PD65371
of Pins | ppes569 4 PD65570 | uPD65571
T|_3GA 256 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
‘;V;trzggsrt 352 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
420 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
500 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
576 IR60-107-3-37 | IR60-107-3-37 | IR60-107-3-37
Remarks 1. Blank: Under development/Under study, —: Cannot be used

Part number on the top are 3-layer product and those on the bottom are 4-layer
product.
Refer to the package list of each series (CHAPTER 1) for package details.
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9.3 List of Soldering Conditions

The following table shows the meanings of the symbols used in the recommended soldering conditions.

Table 9-7. List of Soldering Conditions (1/3)

(a) Partial Heating (Pin Temperature: 300°C Max., Time: 3 Sec. Max. (Per Pin Row)) (1/2)

Symbol Soldering Soldering Conditions
Process
IR30-00-3 Infrared reflow | Package peak temperature: 230°C, Time: 30 sec. Max. (at 210°C or higher), Count: three times or
less
IR30-103-2 | Infrared reflow | Package peak temperature: 230°C, Time: 30 sec. Max. (at 210°C or higher), Count: two times or
less, Exposure limit: 3 daysNme (after that, prebake at 125°C for 10 to 72 hours)
IR30-103-3 | Infrared reflow | Package peak temperature: 230°C, Time: 30 sec. Max. (at 210°C or higher), Count: three times or
less, Exposure limit: 3 daysNme (after that, prebake at 125°C for 10 to 72 hours)
IR30-203-3 | Infrared reflow | Package peak temperature: 230°C, Time: 30 sec. Max. (at 210°C or higher), Count: three times or
less, Exposure limit: 3 daysNme (after that, prebake at 125°C for 20 to 72 hours)
IR35-103-2 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: two times or
less, Exposure limit: 3 da s (after that, prebake at 125°C for 10 to 72 hours
p y p
IR35-103-3 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: three times or
less, Exposure limit: 3 da s (after that, prebake at 125°C for 10 to 72 hours
p y p
IR35-107-2 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: two times or
less, Exposure limit: 7 da s (after that, prebake at 125°C for 10 to 72 hours
p y p
IR35-107-3 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: three times or
less, Exposure limit: 7 da s (after that, prebake at 125°C for 10 to 72 hours,
p y p
IR35-203-1 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: once,
Exposure limit: 3 daysNme (after that, prebake at 125°C for 20 to 72 hours)
IR35-203-2 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: two times or
less, Exposure limit: 3 daysNme (after that, prebake at 125°C for 20 to 72 hours)
IR35-203-3 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: three times or
less, Exposure limit: 3 daysNOle (after that, prebake at 125°C for 20 to 72 hours)
IR35-207-2 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: two times or
less, Exposure limit: 7 daysNOle (after that, prebake at 125°C for 20 to 72 hours)
IR35-207-3 | Infrared reflow | Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), Count: three times or
less, Exposure limit: 7 daysNOle (after that, prebake at 125°C for 20 to 72 hours)

Note After opening the dry pack, store it at 25°C or less and 65% (RH) or less for the allowable storage period.

Caution Do not use different soldering methods together (except for partial heating).
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Table 9-7. List of Soldering Conditions (2/3)

(a) Partial Heating (Pin Temperature: 300°C Max., Time: 3 Sec. Max. (Per Pin Row)) (2/2)

Symbol Soldering Soldering Conditions
Process
VP15-00-3 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: three
times or less
VP15-103-2 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: two
times or less, Exposure limit: 3 days after that, prebake at or 10 to ours
i less, E limit: 3 days"* (after th bake at 125°C for 10 to 72 hours)
VP15-103-3 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: three
times or less, Exposure limit: 3 days after that, prebake at or 10 to ours
i less, E limit: 3 days"* (after th bake at 125°C for 10 to 72 hours)
VP15-107-2 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: two
times or less, Exposure limit: 7 days after that, prebake at or 10 to ours
i less, E limit: 7 days"* (after th bake at 125°C for 10 to 72 hours)
VP15-107-3 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: three
times or less, Exposure limit: 7 days after that, prebake at or 10 to ours
i less, E limit: 7 days"* (after th bake at 125°C for 10 to 72 hours)
VP15-203-1 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: once,
Exposure limit: 3 daysNote (after that, prebake at 125°C for 20 to 72 hours)
VP15-203-2 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: two
times or less, Exposure limit: 3 da s (after that, prebake at 125°C for 20 to 72 hours
p Y’ p
VP15-203-3 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: three
times or less, Exposure limit: 3 da s (after that, prebake at 125°C for 20 to 72 hours
p Y’ p
VP15-207-2 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: two
times or less, Exposure limit: 7 da s (after that, prebake at 125°C for 20 to 72 hours
p Y’ p
VP15-207-3 | VPS Package peak temperature: 215°C, Time: 25 to 40 sec. Max. (at 200°C or higher), Count: three
times or less, Exposure limit: 7 daysNOIe (after that, prebake at 125°C for 20 to 72 hours)

Note After opening the dry pack, store it at 25°C or less and 65% (RH) or less for the allowable storage period.

Caution Do not use different soldering methods together (except for partial heating).
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Table 9-7. List of Soldering Conditions (3/3)

(b) Partial Heating (Pin Temperature: 350°C Max., Time: 3 Sec. Max. (Per Pin Row))

Symbol Soldering Soldering Conditions
Process

IR60-00-3-37 Infrared reflow | Package peak temperature: 260°C, Time: 60 sec. Max. (at 220°C or higher), Count: three
times or less

IR60-103-2-37 | Infrared reflow | Package peak temperature: 260°C, Time: 60 sec. Max. (at 220°C or higher), Count: two times
or less, Exposure limit: 3 daysthe (after that, prebake at 125°C for 10 to 72 hours)

IR60-107-2-37 | Infrared reflow | Package peak temperature: 260°C, Time: 60 sec. Max. (at 220°C or higher), Count: two times
or less, Exposure limit: 7 daysthe (after that, prebake at 125°C for 10 to 72 hours)

IR60-107-3-37 | Infrared reflow | Package peak temperature: 260°C, Time: 60 sec. Max. (at 220°C or higher), Count: three
times or less, Exposure limit: 7 daysNme (after that, prebake at 125°C for 10 to 72 hours)

IR60-207-3-37 | Infrared reflow | Package peak temperature: 260°C, Time: 60 sec. Max. (at 220°C or higher), Count: three
times or less, Exposure limit: 7 daysNme (after that, prebake at 125°C for 20 to 72 hours)

IR50-203-3-37 | Infrared reflow | Package peak temperature: 250°C, Time: 60 sec. Max. (at 220°C or higher), Count: three
times or less, Exposure limit: 3 daysNOIe (after that, prebake at 125°C for 20 to 72 hours)

IR50-207-3-37 | Infrared reflow | Package peak temperature: 250°C, Time: 60 sec. Max. (at 220°C or higher), Count: three

times or less, Exposure limit: 7 daysNOIe (after that, prebake at 125°C for 20 to 72 hours)

Note After opening the dry pack, store it at 30°C or less and 70% (RH) or less for the allowable storage period.

Caution Do not use different soldering methods together (except for partial heating).
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