PERFORM

The following document contains information on Cypress products. Although the document is marked
with the name “Spansion”, the company that originally developed the specification, Cypress will
continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that mcludes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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Notice to Readers: This document states the current technical specifications regarding the Spansion
product(s) described herein. Spansion Inc. deems the products to have been in sufficient production
volume such that subsequent versions of this document are not expected to change. However,
typographical or specification corrections, or modifications to the valid combinations offered may occur.
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Notice On Data Sheet Designations

Spansion Inc. issues data sheets with Advance Information or Preliminary designations to advise readers
of product information or intended specifications throughout the product life cycle, including development,
qualification, initial production, and full production. In all cases, however, readers are encouraged to
verify that they have the latest information before finalizing their design. The following descriptions of
Spansion data sheet designations are presented here to highlight their presence and definitions.

Advance Information

The Advance Information designation indicates that Spansion Inc. is developing one or more specific
products, but has not committed any design to production. Information presented in a document with this
designation is likely to change, and in some cases, development on the product may discontinue.
Spansion Inc. therefore places the following conditions upon Advance Information content:

“This document contains information on one or more products under development at Spansion
Inc. The information is intended to help you evaluate this product. Do not design in this product
without contacting the factory. Spansion Inc. reserves the right to change or discontinue work on
this proposed product without notice.”

Preliminary

The Preliminary designation indicates that the product development has progressed such that a
commitment to production has taken place. This designation covers several aspects of the product life
cycle, including product qualification, initial production, and the subsequent phases in the manufacturing
process that occur before full production is achieved. Changes to the technical specifications presented
in a Preliminary document should be expected while keeping these aspects of production under
consideration. Spansion places the following conditions upon Preliminary content:

“This document states the current technical specifications regarding the Spansion product(s)
described herein. The Preliminary status of this document indicates that product qualification
has been completed, and that initial production has begun. Due to the phases of the

manufacturing process that require maintaining efficiency and quality, this document may be
revised by subsequent versions or modifications due to changes in technical specifications.”

Combination

Some data sheets contain a combination of products with different designations (Advance Information,
Preliminary, or Full Production). This type of document distinguishes these products and their
designations wherever necessary, typically on the first page, the ordering information page, and pages
with the DC Characteristics table and the AC Erase and Program table (in the table notes). The
disclaimer on the first page refers the reader to the notice on this page.

Full Production (No Designation on Document)

When a product has been in production for a period of time such that no changes or only nominal
changes are expected, the Preliminary designation is removed from the data sheet. Nominal changes
may include those affecting the number of ordering part numbers available, such as the addition or
deletion of a speed option, temperature range, package type, or VIO range. Changes may also include
those needed to clarify a description or to correct a typographical error or incorrect specification.
Spansion Inc. applies the following conditions to documents in this category:

“This document states the current technical specifications regarding the Spansion product(s)
described herein. Spansion Inc. deems the products to have been in sufficient production
volume such that subsequent versions of this document are not expected to change. However,
typographical or specification corrections, or modifications to the valid combinations offered may
occur.”

Questions regarding these document designations may be directed to your local sales office.

MB9B110T-DS706-00016-3v0-E, February 10, 2015
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W Description
The MB9B110T Series are highly integrated 32-bit microcontrollers dedicated for embedded controllers
with high-performance and competitive cost.

These series are based on the ARM Cortex-M3 Processor with on-chip Flash memory and SRAM, and have
pzeripheral functions such as Motor Control Timers, ADCs and Communication Interfaces (UART, CSIO,
I°C, LIN).

The products which are described in this data sheet are placed into TYPE2 product categories in "FM3
Family PERIPHERAL MANUAL".

Note: ARM and Cortex are the registered trademarks of ARM Limited in the EU and other countries.

ARM

Publication Number MB9B110T-DS706-00016 Revision 3.0 Issue Date February 10, 2015

This document states the current technical specifications regarding the Spansion product(s) described herein. Spansion Inc. deems the products to have been in sufficient
production volume such that subsequent versions of this document are not expected to change. However, typographical or specification corrections, or modifications to the
valid combinations offered may occur.



N\

SPANSION
- DataSheet

B Features
- 32-bit ARM Cortex-M3 Core

- Processor version: r2pl

- Up to 144 MHz Frequency Operation

- Memory Protection Unit (MPU):improves the reliability of an embedded system

- Integrated Nested Vectored Interrupt Controller (NVIC): 1 NMI (non-maskable interrupt) and 48
peripheral interrupts and 16 priority levels

- 24-bit System timer (Sys Tick): System timer for OS task management

* On-chip Memories

[Flash memory]
- Up to 1 Mbyte
- Built-in Flash memory Accelerator System with 16 Kbyte trace buffer memory
The read access to Flash memory can be achieved without wait cycle up to the operation frequency of
72MHz. Even at the operation frequency more than 72 MHz, an equivalent access to Flash memory can
be obtained by Flash memory Accelerator System.
- Security function for code protection

[SRAM]
This Series on-chip SRAM is composed of two independent SRAMs (SRAMO0,SRAM1) . SRAMO is
connected to I-code bus and D-code bus of Cortex-M3 core. SRAML is connected to System bus.

- SRAMO: Up to 64 Kbytes.
- SRAML1: Up to 64 Kbytes.

- External Bus Interface

- Supports SRAM, NOR and NAND Flash memory devices
- Up to 8 chips selected

- 8-/16-bit Data width

- Up to 25-bit Address bit

- Maximum area size : Up to 256 Mbytes

- Supports Address/Data multiplex

- Supports external RDY function

- Multi-function Serial Interface (Max 8 channels)

- 4 channels with 16stepsx9-bit FIFO (ch.4 to ch.7), 4 channels without FIFO (ch.0 to ch.3)
- Operation mode is selectable from the followings for each channel.
- UART
- CSIO
* LIN
- 1°C
[UART]
- Full-duplex double buffer
- Selection with or without parity supported
- Built-in dedicated baud rate generator
- External clock available as a serial clock
- Hardware Flow control : Automatically controls the transmission/reception with CTS/RTS (only for ch.4)
- Various error detection functions available (parity errors, framing errors, and overrun errors)
[CSIO]
- Full-duplex double buffer
- Built-in dedicated baud rate generator
- Overrun error detection function available

2 MB9B110T-DS706-00016-3v0-E, February 10, 2015
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[LIN]

- LIN protocol Rev.2.1 supported

- Full-duplex double buffer

- Master/Slave mode supported

- LIN break field generation (can be changed to 13-bit length to 16-bit)

- LIN break delimiter generation (can be changed to 1-bit length to 4-bit)

- Various error detection functions available (parity errors, framing errors, and overrun errors)
[°cl

Standard-mode (Max 100 kbps) / Fast-mode (Max 400 kbps) supported

- DMA Controller (8 channels)

The DMA Controller has a dedicated bus independent from the CPU, so CPU and DMA Controller can
process simultaneously.

- 8 independently configured and operated channels

- Transfer can be started by software or request from the built-in peripherals
- Transfer address area: 32 bits (4 Gbytes)

- Transfer mode: Block transfer/Burst transfer/Demand transfer

- Transfer data type: byte/half-word/word

- Transfer block count: 1 to 16

- Number of transfers: 1 to 65536

- A/D Converter (Max 32 channels)

[12-bit A/D Converter]
- Successive Approximation type
- Built-in 3units
- Conversion time: 1.0us @ 5V
- Priority conversion available (priority at 2 levels)
- Scanning conversion mode
- Built-in FIFO for conversion data storage (for SCAN conversion: 16steps, for Priority conversion:
4steps)

- Base Timer (Max 16 channels)
Operation mode is selectable from the followings for each channel.

- 16-bit PWM timer

- 16-bit PPG timer

- 16-/32-bit reload timer
- 16-/32-bit PWC timer

- General-Purpose I/0O Port

This series can use its pins as 1/0 ports when they are not used for an external bus or peripherals. Moreover,
the port relocate function is built in. It can set which 1/O port the peripheral function can be allocated to.

- Capable of pull-up control per pin
- Capable of reading pin level directly
- Built-in port relocate function
- Up to 154 fast 1/0 Ports@ 176 pin Package
- Some ports are 5 V tolerant 1/O.
See "HPin Description” to confirm the corresponding pins.

February 10, 2015, MB9B110T-DS706-00016-3v0-E
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* Multi-function Timer (Max 3 units)
The Multi-function timer is composed of the following blocks.

- 16-bit free-run timer x 3ch./unit

- Input capture x 4ch./unit

- Output compare x 6¢h./unit

- A/D activation compare x 3ch./unit
- Waveform generator x 3ch./unit

- 16-bit PPG timer x 3ch./unit

The following function can be used to achieve the motor control.

- PWM signal output function

- DC chopper waveform output function

- Dead time function

- Input capture function

- A/D convertor activate function

- DTIF (Motor emergency stop) interrupt function

- Quadrature Position/Revolution Counter (QPRC) (Max 3 channels)

The Quadrature Position/Revolution Counter (QPRC) is used to measure the position of the position
encoder. Moreover, it is possible to use the counter as the up/down counter.

- The detection edge of three external event input pins AIN, BIN and ZIN is configurable.
- 16-bit position counter

- 16-bit revolution counter

- Two 16-bit compare registers

- Dual Timer (32-/16-bit Down Counter)

The Dual Timer consists of two programmable 32-/16-bit down counters.
Operation mode is selectable from the followings for each channel.

- Free-running
- Periodic (=Reload)
- One-shot

+ Watch Counter
The Watch counter is used for wake up from low-power consumption mode.

Interval timer: up to 64 s(Max)@ Sub Clock : 32.768 kHz

- External Interrupt Controller Unit

- Up to 32 external interrupt input pins
- One non-maskable interrupt (NMI) pin

- Watchdog Timer (2 channels)
A watchdog timer can generate interrupts or a reset when a time-out value is reached.

This series consists of two different watchdogs, a "Hardware" watchdog and a "Software" watchdog.

The "Hardware" watchdog timer is operated by the built-in low-speed CR oscillator. Therefore, the
"Hardware" watchdog is active in any low-power consumption mode except STOP mode.

4 MB9B110T-DS706-00016-3v0-E, February 10, 2015
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- CRC (Cyclic Redundancy Check) Accelerator

The CRC accelerator calculates the CRC which has a heavy software processing load, and achieves a
reduction of the integrity check processing load for reception data and storage.

CCITT CRC16 and IEEE-802.3 CRC32 are supported.

- CCITT CRC16 Generator Polynomial: 0x1021
- IEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

- Clock and Reset

[Clocks]
Selectable from five clock sources (2 external oscillators, 2 built-in CR oscillators, and Main PLL).

- Main Clock: 4 MHz to 48 MHz
- Sub Clock: 32.768 kHz

- Built-in high-speed CR Clock: 4 MHz

- Built-in low-speed CR Clock: 100 kHz

- Main PLL Clock

[Resets]
- Reset requests from INITX pin
- Power-on reset
- Software reset
- Watchdog timers reset
- Low-voltage detection reset
- Clock supervisor reset

- Clock Super Visor (CSV)
Clocks generated by built-in CR oscillators are used to supervise abnormality of the external clocks.

- When external clock failure (clock stop) is detected, reset is asserted.
- When external frequency anomaly is detected, interrupt or reset is asserted.

- Low-Voltage Detector (LVD)

This Series includes 2-stage monitoring of voltage on the VCC pins. When the voltage falls below the
voltage set, Low Voltage Detector generates an interrupt or reset.

- LVD1: error reporting via interrupt
- LVD2: auto-reset operation

- Low-Power Consumption Mode
Three Low-Power Consumption modes supported.

- SLEEP
- TIMER
- STOP

- Debug

- Serial Wire JTAG Debug Port (SWJ-DP)
- Embedded Trace Macrocells (ETM).

- Power Supply
Wide range voltage VCC =2.7 Vto 5.5V

February 10, 2015, MB9B110T-DS706-00016-3v0-E
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B Product Lineup
- Memory size

Product name MB9BF116S/T MB9BF117S/T MB9BF118S/T
On-chip Flash memory 512 Kbytes 768 Kbytes 1 Mbytes
On-chip SRAM 64 Kbytes 96 Kbytes 128 Khbytes

- Function
MB9BF116S MBO9BF116T
Product name MBO9BF117S MBOBF117T
MB9BF118S MB9BF118T
Pin count 144 176/192
Cortex-M3
cPU Freq. 144 MHz
Supply voltage range 27Vto55V
DMAC 8ch

External Bus Interface

Addr:19-bit (Max)
R/Wdata:8-/16-bit (Max)
CS: 8 (Max)
Support: SRAM, NOR &
NAND Flash memory

Addr:25-hit (Max)
R/Wdata:8-/16-bit (Max)
CS:8 (Max)
Support: SRAM, NOR &
NAND Flash memory

Multi-function Serial Interface
(UART/CSIO/LIN/I*C)

ch.4 to ch.

ch.0 to ch.3: No FIFO

8ch. (Max)
7: FIFO (16steps x9 bits)

Base Timer
(PWC/ Reload timer/PWM/PPG) 16ch. (Max)

A/D activation

3ch.
compare
Input capture 4ch.
- Free-run timer 3ch. .

MF 3 units (Max)
Timer | Output compare |6ch.

Waveform 3ch.

generator

PPG 3ch.
QPRC 3ch. (Max)
Dual Timer 1 unit
Watch Counter 1 unit
CRC Accelerator Yes

Watchdog timer

1ch.

(SW) + 1ch. (HW)

External Interrupts

32 pins (Max) + NMI pinx 1

1/0 ports

122 pins (Max)

154 pins (Max)

12-bit A/D converter

24ch. (3 units)

32ch. (3 units)

CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.
- High-speed 4 MHz
Built-in CR
uilt-in € Low-speed 100 kHz
Debug Function SWJ-DP/ETM

Note: All signals of the peripheral function in each product cannot be allocated due to the pin count restriction
of a package. It is necessary to use the port relocate function of the 1/0 port according to functions used.
See "M Electrical Characteristics 4.AC Characteristics (3)Built-in CR Oscillation Characteristics™ for

accuracy of built-in CR.

MB9B110T-DS706-00016-3v0-E, February 10, 2015
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Product name MBO9BF116S MB9BF116T
Package MB9BF117S MBO9BF117T
MB9BF118S MB9BF118T
LQFP:FPT-144P-M08 (0.5 mm pitch) 0 i

LQFP:FPT-176P-M07 (0.5 mm pitch)

O

BGA:BGA-192P-M06 (0.8 mm pitch)

O

Q: Supported

Note: See "HPackage Dimensions" for detailed information on each package.

February 10, 2015, MB9B110T-DS706-00016-3v0-E
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<Note>

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

TIOAQ09_0, TIOAQ9_1, and TIOAQ9_2 cannot be used as the external startup trigger input (TGIN signal) at
1/0 mode 1 (timer full mode) of the Base Timer. See "eBase Timer" in "WHandling Devices" for details.
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vss
Pe3

pez
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PFBIFRCK2_OINMIX
P20/INTOS_O/CROUT_OIAINI_LIMAD18_0
P2USINO_O/INTOS_UBINL_L
P22/AN3USOTO_OITIOBO7_L/ZINL_L
P23/ANSOISCKO_OITIOAO7_LURTO00_L
P24/AN2YISINZ_LINTOL 2/RTODL_UMADLT 0
P2S/ANZB/SOT2_LIRTO02_LIMADI6_0
P2G/AN2TISCK2_LIRTO03_UIMADIS_0
P27IAN2G/INTO2_2/RTO04_UMAD14_O
P2B/AN2S/ADTG_4INT09_OIRTO0S_UIMAD13_0
P2UIANZAMADI2 0

vss

avss

AVRH

avee
PIFIANISIADTG_S/INT20_L/TIOB15_2IFRCKO_UMAD11_0
PLEIANLURTS4_UINT28_UTIOALS_2IDTTIOX_UMADI0_0
PIDIANIYICTS4_UINT27_UTIOB14_2/IC03_UMADO9_0
PACIANI2ISCK4_INT26_LTIOAL4_2/IC02_/MADOS_0
PIB/ANLUSOT4_INT25_LITIOB13_2/IC01_UMADOT_0
PLA/ANIOISING L/INTOS_LITIOALS_2/1C00_L/MADOS_0
P1S/ANOYISCK2_2/INT22_LIMADOS_0
PIBIANOB/SOT2_2/INT21_UMADOA_0

PLTIANOTISING 2/INTO4_UMADO3_O
P1G/ANOS/SCKO_UINTZ0_UMADO2_0
PIS/ANOS/SOTO_UIC03_2/MADOL_0
PLA/ANO4/SINO_VINTO3_L/IC02_2/MADO0_0
PLYANOWSCK1_UICO1_ 2IMCSX4_0
PL2/ANO/SOT1_UIC00_2IMCSX5_0
PLUANOUSINL_LINTO2_UIFRCKO_2IMCSX6_0
PLO/ANOOIMCSX7_0

vee

<Note>

The number after the underscore (*_") in pin names such as XXX _1 and XXX _2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.

Use the extended port function register (EPFR) to select the pin.

TIOAO09 0, TIOA09 1, and TIOAQ09 2 cannot be used as the external startup trigger input (TGIN signal) at
1/0 mode 1 (timer full mode) of the Base Timer. See "eBase Timer" in "BMHandling Devices" for details.

A
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(TOP VIEW)
1 2 3 4 5 6 7 8 9 10 11 12 13 14

<Note>

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

TIOA09 0, TIOA09 1, and TIOAQ09 2 cannot be used as the external startup trigger input (TGIN signal) at
1/0 mode 1 (timer full mode) of the Base Timer. See "eBase Timer" in "BMHandling Devices" for details.
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B List of Pin Functions

e List of pin numbers
The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated
port number. For these pins, the same function is provided on the same channel. Use the extended port
function register (EPFR) to select the pin.

Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

1 1 c1 VCC -
PAO
RT020_0
TIOA08_0
FRCKZ1 0
PAL
RTO21_0
TIOA09_0
IC10_0
PA2
RT022_0
TIOA10_0
IC11.0
PA3
RT023_0
TIOA11 0
IC12_0
PA4
RT024 0
TIOA12 0 G H
IC13_0
INT03_0
PA5
RTO25_0
TIOA13_ 0
INT10 2
P05
TRACEDO
TIOA05_2 E F
SIN4 2
INT00_1
P06
TRACED1
TIOBO05_2 E F
SOT4 2
INTOL_1

February 10, 2015, MB9B110T-DS706-00016-3v0-E 11



N\

SPANSION
- DataSheet

Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

10

10

E2

P07

TRACED2

ADTG_0

SCK4 2

11

11

E3

P08

TRACED3

TIOAO00_2

CTS4 2

12

12

E4

P09

TRACECLK

TIOBOO_2

RTS4 2

DTTI2X_0

13

13

E5

P50

INTO00_0

AINO_2

SIN3_1

RTO10_0

1C20_0

MOEX_0

14

14

F1

P51

INTOL_0

BINO_2

SOT3_1

RTO11 0

1C21.0

MWEX_0

15

15

F2

P52

INTO02_0

ZINO_2

SCK3_1

RTO12_ 0

1C22_0

MDQMO_0

12
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

16

16

P53

SING_0O

TIOAO0L1_2

F3

INTO7_2

RTO13 0

IC23_0

MDQM1_0

17

17

P54

SOT6_0

F4

TIOB01_2

RTO14 0

MALE_0

18

18

P55

SCK6_0

F5

ADTG_1

RTO15_0

MRDY_0

19

19

P56

SINL_0

F6

INTO08_2

TIOA09_2

DTTILX_0

MNALE_0

20

20

P57

SOT1.0

G2

TIOB09 2

INT16_1

MNCLE_0

21

21

P58

SCK1_0

G3

TIOA11_2

INT17_1

MNWEX_0

22

22

P59

SIN7_0

G4

TIOB11 2

INT09_2

MNREX_0

February 10, 2015, MB9B110T-DS706-00016-3v0-E
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Pin No . I/O circuit | Pin state
Pin Name
LQFP-176 | LQFP-144 | BGA-192 type type
P5A
SOT7_0
23 23 G5 TIOA13_1 E H
INT18_ 1
MCSX0 0
P5B
SCK7.0
24 24 G6 TIOB13 1 E H
INT19 1
MCSX1 0
P5C
TIOAO6_2
INT28_0
1C20 1
P5D
TIOB06_2
INT29 0
DTTI2X 1
27 25 J1 VSS -
P30
AINO_0
TIOB0O_1
INTO03 2
P31
BINO 0
29 - H4 TIOBO01_1 E H
SCK6_1
INTO4 2
P32
ZINO 0
30 - H5 TIOB02_1 E H
SOT6_1
INTO5_2
P33
INT04 0
31 - H6 TIOB03_1 E H
SING6_1
ADTG 6

25 - H1

26 - H2

28 - H3

14 MB9B110T-DS706-00016-3v0-E, February 10, 2015
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

32

J5

P34

FRCKO_0

TIOB04_1

33

Ja

P35

1IC03_0

TIOBO05_1

INTO8_1

34

26

J3

P36

1C02_0

SIN5_2

INT09_1

TIOA12_2

MCSX2_0

35

27

J2

P37

ICO1_0

SOT5_2

INT10_1

TIOB12_2

MCSX3_0

36

28

K1

P38

1C00_0

SCK5_2

INT11 1

MCLKOUT_0

37

29

K2

P39

DTTIOX_O

ADTG_2

38

30

K3

P3A

RTO00_0

TIOA00_1

39

31

K4

P3B

RTO01_0

TIOAO01_1

40

32

L1

P3C

RTO02_0

TIOA02_1

A
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Pin No . I/O circuit | Pin state
Pin Name
LQFP-176 | LQFP-144 | BGA-192 type type
P3D
41 33 L2 RTO03 0 G |
TIOAO03_1
P3E
42 34 L3 RTO04 0 G |
TIOAO4_1
P3F
43 35 M2 RTO05 0 G |
TIOAO5_1
44 36 M1 VSS
45 37 N1 VCC
P40
TIOAO00 0
46 38 N2 = G H
RTO10 1
INT12_ 1
P41
47 39 N3 TI0AD1 0 G H
RTO11 1
INT13_ 1
P42
48 40 M3 TIOA02_0 G |
RTO12 1
P43
49 41 L4 T10A03 0 G |
RTO13 1
ADTG 7
P44
50 42 M4 TIOAO04_0 G |
RTO14 1
P45
51 43 N4 TIOAO05_0 G |
RTO15 1
52 44 P2 C
53 45 P3 VSS
54 46 P4 VCC
55 47 P5 P46 D M
X0A
56 48 P6 il D N
X1A
57 49 N5 INITX B C
P48
58 50 M5 DTTIIX 1 E H
INT14_ 1
SIN3 2

16
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

59

51

P49

TIOB00_0

LS

IC10_1

AINO_1

SOT3 2

60

52

PAA

TIOB01_0

K5

IC11_1

BINO_1

SCK3_2

MADATAO00_0

61

53

P4B

TI0B02_0

N6

IC12_1

ZINO_1

MADATAOQ1_0

62

54

P4C

TIOBO03_0

IC13_1

M6

SCK7_1

AIN1_2

MADATAOQ02_0

63

55

P4D

TIOB04_0

L6

FRCK1_1

SOT7_1

BIN1_2

MADATAOQ3_0

64

56

P4E

TIOBO05_0

K6

INTO6_2

SIN7_1

ZIN1_2

MADATAOQ04_0

65

57

P70

J6

TIOA04_2

MADATAOQ5_0

66

58

P71

INT13_2

N8

TIOB04_2

MADATA06_0

February 10, 2015, MB9B110T-DS706-00016-3v0-E

17



N\

SPANSION
- DataSheet

Pin No . I/O circuit | Pin state
Pin Name
LQFP-176 | LQFP-144 | BGA-192 type type
P72
SIN2_0
67 59 M8 INT14 2 E H
AIN2_0
MADATAOQ07_0
P73
SOT2.0
68 60 L8 INT15 2 E H
BIN2_0
MADATAO08 0
P74
SCK2. 0
ZIN2_0
MADATA09 0
P75
SIN3_ 0
70 62 P8 ADTG_8 E H
INTO7_1
MADATA10 0
P76
SOT3.0
71 63 J8 TIOAQ7_2 E H
INT11 2
MADATA11 0
P77
SCK3 0
72 64 P9 TIOBO7_2 E H
INT12_2
MADATA12 0
P78
AIN1_0
TIOA15 0
MADATA13 0
P79
BIN1 0
74 66 M9 TIOB15 0 E H
INT23_ 1
MADATA14 0
- - E1l VSS -
- - Gl VSS -

69 61 K8

73 65 N9
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

75

67

P7A

L9

ZIN1.0

INT24_1

MADATA15_0

76

P7B

K9

TIOB07_0

INT10_0

77

p7C

P10

TIOAO07_0

INT11_0

78

P7D

TIOA14 1

N10

FRCK2_1

INT12_0

79

P7E

TIOB14_1

L10

IC21 1

INT24_0

80

P7F

K10

TIOA15_1

1C22_1

INT25_0

81

PFO

TIOB15_1

M10

SINL_2

INT13 0

1C23_1

82

PF1

TIOA08_1

N11

SOT1 2

INT14_0

83

PF2

M11

TIOB08_1

SCK1_2

INT15 0

84

68

PEO

N13

MD1

85

69

N12

MDO

86

70

PE2

P12

X0

87

71

P13

PE3

X1

88

72

N14

VSS

89

73

M14

VCC

L7

VSS

K7

VSS

February 10, 2015, MB9B110T-DS706-00016-3v0-E
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

90

74

M13

P10

ANO0O

MCSX7_0

K

91

75

M12

P11

ANO1

SINL_1

INT02_1

FRCKO_2

MCSX6_0

92

76

L13

P12

ANO02

SOT1 1

1C00_2

MCSX5_0

93

77

L12

P13

ANO3

SCK1 1

1CO1_2

MCSX4 0

94

78

L11

P14

ANO4

SINO_1

INTO3_1

1C02_2

MADO0_0

95

79

K13

P15

ANO05

SOTO_1

1C03_2

MADO1_0

96

80

K12

P16

ANO06

SCKO_1

INT20_1

MADO02_0

97

81

K14

P17

ANO7

SIN2_2

INTO4 1

MADO3_0

P7

VSS

P11

VSS

L14

VSS

20
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

98

82

P18

ANO08

K11

SOT2_2

INT21_1

MADO4_0

99

83

P19

ANO09

J13

SCK2_2

INT22_1

MADO5_0

100

84

P1A

AN10

SIN4_1

J12

INTO5_1

TIOA13_ 2

1C00_1

MADO06_0

101

85

P1B

AN11

SOT4 1

J11

INT25_1

TIOB13_2

1CO1_1

MADO7_0

102

86

P1C

AN12

SCK4_1

J10

INT26_1

TIOA14 2

1C02_1

MADO8_0

103

87

P1D

AN13

CTS4 1

J9

INT27_1

TIOB14_2

1C03_1

MADO09 0

104

88

P1E

AN14

RTS4 1

H10

INT28_1

TIOA15_2

DTTIOX_1

MAD10_0

A
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Pin No . I/O circuit | Pin state
Pin Name
LQFP-176 | LQFP-144 | BGA-192 type type
P1F
AN15
ADTG 5
105 89 H9 INT29 1 F L
TIOB15 2
FRCKO_1
MAD11_0
106 90 J14 AVCC -
107 91 H14 AVRH -
108 92 G14 AVSS -
109 93 F14 VSS -
PBO
AN16
110 - H13 TIOAQ9 1 F L
SIN7_2
INT16_0
PB1
AN17
111 - H12 TIOB09 1 F L
SOT7 2
INT17_0
PB2
AN18
112 - H11 TIOA10_1 F L
SCK7_2
INT18 0
PB3
AN19
113 - G13 TI0B10_1 F L
INT19 0
PB4
AN20
114 - G12 TIOAl1l 1 F L
SINO 2
INT20_0
PB5
AN21
TIOB11 1
SOTO0 2
INT21_0
AIN2_2
- - G7 VSS -
- - J7 VSS -

115 - G1l1
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1/0O circuit

N

SPANSION
A\

Pin state

Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

PB6

type

type

116

G10

AN22

TIOA12_1

SCKO_2

INT22_0

BIN2_2

117

G9

PB7

AN23

TIOB12_1

INT23_0

ZIN2_2

118

94

F10

P29

AN24

MAD12_0

119

95

F11

P28

AN25

ADTG_4

INT09_0

RTO05_1

MAD13 0
P27

120

96

F12

AN26

INT02_2

RTO04_1

MAD14_0
P26

121

97

F13

AN27

SCK2_1

RTO03_1

MAD15_0
P25

122

98

E10

AN28

SoT2_1

RTO02_1

MAD16_0
P24

123

99

Ell

AN29

SIN2_1

INTOL_2

RTO01_1

MAD17_0

23
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

124

100

E12

P23

AN30

SCKO0_0

TIOAO07_1

RTO00_1

125

101

E13

P22

AN31

SOTO0_0

TIOBO07_1

ZIN1_1

126

102

D12

P21

SINO_O

INTO6_1

BINL 1

127

103

D13

P20

INTO5_0

CROUT_0

AIN1_1

MAD18_0

128

104

C13

PF6

FRCK2_0

NMIX

129

105

El4

VCC

130

106

D14

P82

131

107

Cl4

P83

132

108

B14

VSS

133

109

Al3

VCC

134

110

B13

P00

TRSTX

135

111

Al2

PO1

TCK

SWCLK

136

112

C12

P02

TDI

137

113

B12

P03

TMS

SWDIO

138

114

B11

P04

TDO

SWO

139

c1u1

P90

TIOB08_0

RT020_1

INT30_0

MAD19 0

A8

VSS

24
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

140

D11

Po1

TIOB09_0

RTO21_1

INT31_0

MAD20 0

141

B10

P92

TIOB10_0

RT022_ 1

SIN5_1

MAD21_0

142

C10

P93

TIOB11 0

RTO23_1

SOT5_1

MAD22_0

143

D10

P94

TIOB12. 0

RTO24_1

SCK5_1

INT26_0

MAD23_0

144

B9

P95

TIOB13_0

RTO25_1

INT27_0

MAD24 0

145

115

C9

PCO

146

116

B8

PC1

147

117

D9

PC2

148

118

E9

PC3

TIOAO06_1

A |XRIXRIR

O |00 |0

149

119

F9

PC4

TIOA08_2

150

120

C8

PC5

TIOA10 2

A5

VSS

A
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Pin No . I/O circuit | Pin state
Pin Name
LQFP-176 | LQFP-144 | BGA-192 type type
151 121 D8 PCe K Q
TIOA14 0
PC7
152 122 ES CROUT 1 L Q
153 123 Al10 PC8 K Q
154 124 F8 PC9 K Q
155 125 B7 PCA K Q
156 126 A9 VCC
157 127 All VSS
158 128 A7 PCB L Q
159 129 c7 PCC K Q
160 130 A6 PCD K Q
PCE
161 131 D7 RTS4 0 L Q
TIOB06_1
PCF
162 132 E7 CTS4. 0 L Q
TIOB08_2
PDO
163 133 F7 SCK4 0 L R
TIOB10 2
INT30_ 1
PD1
SOT4 0
164 134 B6 T10B14.0 L R
INT31_1
- - N7 VSS
- - G8 VSS
- - H7 VSS
- - H8 VSS

26
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

1/0O circuit
type

Pin state
type

165

135

C6

PD2

SIN4_0

TIOAO03_2

INT00_2

166

136

D6

PD3

TI0B03_2

167

137

E6

P62

SCK5_0

ADTG_3

168

138

B5

P61

SOT5 0

TI0B02_2

169

139

C5

P60

SIN5_0

TIOA02_2

INT15_1

170

B4

PF3

TIOA06_0

SING_2

INT06_0

AIN2_1

171

C4

PF4

TIOB06_0

SOT6_2

INTO7_0

BIN2_1

172

140

B3

PF5

SCK6_2

INT08_0

ZIN2_1

173

141

A4

VCC

174

142

A3

P80

I

175

143

A2

P81

176

144

Bl

VSS

M7

VSS

*: 5V tolerant I/0
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e List of pin functions

The number after the underscore (

) in pin names such as XXX_1 and XXX_2 indicates the relocated

port number. For these pins, the same function is provided on the same channel. Use the extended port
function register (EPFR) to select the pin.

Modul Pi = : Pin No
odle | rinname unction LQFP-176]LQFP-144/BGA-192
ADC ADTG_0 10 10 E2
ADTG_1 18 18 F5
ADTG_2 37 29 K2
ADTG_3 167 137 E6
ADTG_4 A/D converter external trigger input pin 119 95 F11
ADTG_5 105 89 H9
ADTG_6 31 - H6
ADTG_7 49 41 L4
ADTG_8 70 62 P8
ANOO 90 74 M13
ANO1 91 75 M12
ANO02 92 76 L13
ANO03 93 77 L12
ANO4 94 78 L11
ANO5 95 79 K13
ANO06 96 80 K12
ANO7 97 81 K14
ANO08 98 82 K11
ANO09 99 83 J13
AN10 100 84 J12
AN11 101 85 J11
AN12 102 86 J10
AN13 103 87 J9
AN14 104 88 H10
AN15 A/D converter analog input pin 105 89 H9
AN16 ANXxx describes ADC ch.xx 110 - H13
AN17 111 - H12
AN18 112 - H11
AN19 113 - G13
AN20 114 - G12
AN21 115 - G11
AN22 116 - G10
AN23 117 - G9
AN24 118 94 F10
AN25 119 95 F11
AN26 120 96 F12
AN27 121 97 F13
AN28 122 98 E10
AN29 123 99 E1l
AN30 124 100 E12
AN31 125 101 E13
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Base Timer TIOAO_O 46 38 N2
0 TIOAO 1  |Base timer ch.0 TIOA pin 38 30 K3
TIOAOQ_2 11 11 E3

TIOBO_0 59 51 L5

TIOBO0_1 Base timer ch.0 TIOB pin 28 - H3

TIOBO_2 12 12 E4

Base Timer TIOAL1 O 47 39 N3
1 TIOA1_1 Base timer ch.1 TIOA pin 39 31 K4
TIOAL 2 16 16 F3

TIOB1 0 60 52 K5

TIOB1 1 Base timer ch.1 TIOB pin 29 - H4

TIOB1 2 17 17 F4

Base Timer TIOA2_0 48 40 M3
2 TIOA2_1 Base timer ch.2 TIOA pin 40 32 L1
TIOA2_2 169 139 C5

TIOB2_0 61 53 N6

TIOB2_ 1 Base timer ch.2 TIOB pin 30 - H5

TIOB2_2 168 138 B5

Base Timer TIOA3_ 0 49 41 L4
3 TIOA3 1 Base timer ch.3 TIOA pin 41 33 L2
TIOA3 2 165 135 C6

TIOB3 0 62 54 M6

TIOB3 1 Base timer ch.3 TIOB pin 31 - H6

TIOB3_2 166 136 D6

Base Timer TIOA4 0O 50 42 M4
4 TIOA4 1 Base timer ch.4 TIOA pin 42 34 L3
TIOA4_2 65 57 J6

TIOB4_0 63 55 L6

TIOB4 1 Base timer ch.4 TIOB pin 32 - J5

TIOB4_2 66 58 N8

Base Timer TIOA5_ 0 51 43 N4
S TIOAS5 1 Base timer ch.5 TIOA pin 43 35 M2
TIOAS5 2 8 8 D3

TIOB5_0 64 56 K6

TIOB5_1 Base timer ch.5 TIOB pin 33 - J4

TIOB5 2 9 9 D4

Base Timer TIOAG_0 170 - B4
6 TIOAG_1 Base timer ch.6 TIOA pin 148 118 E9
TIOA6_2 25 - H1

TIOB6_0 171 - C4

TIOB6_1 Base timer ch.6 TIOB pin 161 131 D7

TIOB6_2 26 - H2
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Base Timer TIOAQ07_0 77 - P10
7 TIOA07_1 |Base timer ch.7 TIOA pin 124 100 E12
TIOA07_2 71 63 J8

TIOB07_0 76 - K9

TIOBO07_1 |Base timer ch.7 TIOB pin 125 101 E13

TIOBO07_2 72 64 P9

Base Timer TIOAO08 0 2 2 B2
8 TIOA08_1 |Base timer ch.8 TIOA pin 82 - N11
TIOA08_2 149 119 F9

TIOB08_0 139 - Cl11
TIOB08_ 1 |Base timer ch.8 TIOB pin 83 - M11

TIOB08_2 162 132 E7

Base Timer TIOA09 0 3 3 C2
9 TIOA09_1 |Base timer ch.9 TIOA pin 110 - H13
TIOA09_2 19 19 F6
TIOB09 0 140 - D11
TIOB09 1 |Base timer ch.9 TIOB pin 111 - H12

TIOB09_2 20 20 G2

Base Timer TIOA10_0 4 4 C3
10 TIOA10_1 |Base timer ch.10 TIOA pin 112 - H11l
TIOA10_2 150 120 c8

TIOB10 0 141 - B10
TIOB10_1 |Base timer ch.10 TIOB pin 113 - G13

TIOB10 2 163 133 F7

Base Timer TIOA11 0 5 5 D5
1 TIOA11 1 |Base timer ch.11 TIOA pin 114 - G12
TIOA11 2 21 21 G3

TIOB11 0 142 - C10

TIOB11 1 |Base timerch.11 TIOB pin 115 - Gl1

TIOB11 2 22 22 G4

Base Timer TIOA12 0 6 6 D2
12 TIOA12_1 |Base timer ch.12 TIOA pin 116 - G10

TIOA12 2 34 26 J3
TIOB12 0 143 - D10

TIOB12_1 |Base timer ch.12 TIOB pin 117 - G9

TIOB12 2 35 27 J2

Base Timer TIOA13_0 7 7 D1
13 TIOA13_1 |Base timer ch.13 TIOA pin 23 23 G5
TIOA13 2 100 84 J12

TIOB13 0 144 - B9

TIOB13 1 |Base timer ch.13 TIOB pin 24 24 G6

TIOB13 2 101 85 Ji1
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Base Timer TIOA14 0 151 121 D8
14 TIOA14_1 |Base timer ch.14 TIOA pin 78 - N10
TIOA14 2 102 86 J10
TIOB14 0 164 134 B6
TIOB14_1 |Base timer ch.14 TIOB pin 79 - L10
TIOB14 2 103 87 J9
Base Timer TIOA15 0 73 65 N9
15 TIOA15 1 |Base timer ch.15 TIOA pin 80 - K10
TIOA15 2 104 88 H10
TIOB15_0 74 66 M9
TIOB15 1 |Base timer ch.15 TIOB pin 81 - M10
TIOB15 2 105 89 H9
Debugger SWCLK Serial wire debug interface clock input 135 111 Al2
SWDIO gs;;alljltwire debug interface data input / 137 113 B12
SWO Serial wire viewer output 138 114 B11
TCK J-TAG test clock input 135 111 Al2
TDI J-TAG test data input 136 112 Ci12
TDO J-TAG debug data output 138 114 Bl11
TMS J-TAG test mode state input/output 137 113 B12
TRACECLK |Trace CLK output of ETM 12 12 E4
TRACEDO 8 8 D3
TRACED1 Trace data output of ETM 9 S b4
TRACED?2 10 10 E2
TRACED3 11 11 E3
TRSTX J-TAG test reset input 134 110 B13
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External MADO00_0 94 78 L11
Bus MADO1_0 95 79 K13
MADO02_0 96 80 K12
MADO03 0 97 81 K14

MADO04 0 98 82 K11
MADO5_0 99 83 J13
MADO06_0 100 84 J12
MADO7_0 101 85 J11

MADO08 0 102 86 J10

MADO09 0 103 87 J9
MAD10_0 104 88 H10

MAD11 0 105 89 H9
MAD12 0 |External bus interface address bus 118 94 F10

MAD13 0 119 95 F11

MAD14 0 120 96 F12

MAD15 0 121 97 F13

MAD16 0 122 98 E10
MAD17_0 123 99 E1ll

MAD18 0 127 103 D13

MAD19 0 139 - Cl1

MAD20 0 140 - D11

MAD21 0 141 - B10

MAD22 0 142 - C10

MAD23 0 143 - D10

MAD24 0 144 - B9

MCSX0 0 23 23 G5

MCSX1 0 24 24 G6
MCSX2_0 34 26 J3
MCSX3_0 | External bus interface chip select output 35 27 J2
MCSX4 0 |pin 93 77 L12
MCSX5_0 92 76 L13
MCSX6_0 91 75 M12
MCSX7_0 90 74 M13
MDQMO_0 | External bus interface byte mask signal 15 15 F2
MDQM1_0 |output 16 16 F3
MOEX_0 E);tZar'aAll\t/)lus interface read enable signal 13 13 E5

External bus interface write enable
MWEX_0 signal for SRAM 14 14 Fl
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External External bus interface ALE signal to
Bus MNALE_0 control NAND Flash memory output pin 19 19 F6
External bus interface CLE signal to
MNCLE_O control NAND Flash memory output pin 20 20 G2
External bus interface read enable signal
MNREX_0 to control NAND Flash memory 22 22 G4
External bus interface write enable
MNWEX_0 signal to control NAND Flash memory 21 21 G3
MADATAQ0_0 60 52 K5
MADATAOQ01_0 61 53 N6
MADATA02_0 62 54 M6
MADATAOQ3_0 63 55 L6
MADATAQ04_0 64 56 K6
MADATAOQ5_0 65 57 J6
MADATAQ06_0 £ | bus interface datab 66 58 N8
xternal bus interface data bus
MADATA07_0 (Multiplexed bus to address output for 67 59 M8
MADATA08_0 | rytiplex) 68 60 L8
MADATAQ9_0 69 61 K8
MADATA10 0 70 62 P8
MADATA11 0 71 63 J8
MADATA12_0 72 64 P9
MADATA13_0 73 65 N9
MADATA14 0 74 66 M9
MADATA15 0 75 67 L9
MALE 0 Addr_ess Latch enable signal for 17 17 F4
- multiplex
MRDY_0 External RDY input signal 18 18 F5
MCLKOUT _0 |External bus clock output 36 28 K1
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External INT00_O 13 13 E5

Interrupt INTOO_1  |External interrupt request 00 input pin 8 8 D3
INT00_2 165 135 C6
INTO1_0 14 14 Fi1
INTO1_1 External interrupt request 01 input pin 9 9 D4
INTO1_2 123 99 El1l
INT02_0 15 15 F2
INTO02_1 External interrupt request 02 input pin 91 75 M12
INT02_2 120 96 F12
INTO03_0 6 6 D2
INTO03_1 External interrupt request 03 input pin 94 78 L11
INTO03_2 28 - H3
INTO4_0 31 - H6
INTO4_1 External interrupt request 04 input pin 97 81 K14
INTO4_2 29 - H4
INTO5_0 127 103 D13
INTO5_1 External interrupt request 05 input pin 100 84 J12
INTO5_2 30 - H5
INTO06_0 170 - B4
INTO06_1 External interrupt request 06 input pin 126 102 D12
INTO6_2 64 56 K6
INTO7_0 171 - C4
INTO7_1 External interrupt request 07 input pin 70 62 P8
INTO7_2 16 16 F3
INTO08_0 172 140 B3
INTO08_1 External interrupt request 08 input pin 33 - J4
INTO08_2 19 19 F6
INT09_0 119 95 F11
INT09_1 External interrupt request 09 input pin 34 26 J3
INT09_2 22 22 G4
INT10_0 76 - K9
INT10_1 External interrupt request 10 input pin 35 27 J2
INT10_2 7 7 D1
INT11 0 77 - P10
INT11 1 External interrupt request 11 input pin 36 28 K1
INT11 2 71 63 J8
INT12_0 78 - N10
INT12_1 External interrupt request 12 input pin 46 38 N2
INT12_2 72 64 P9
INT13_0 81 - M10
INT13_1 External interrupt request 13 input pin 47 39 N3
INT13_2 66 58 N8
INT14_0 82 - N11
INT14 1 External interrupt request 14 input pin 58 50 M5
INT14_2 67 59 M8
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External INT15_0 83 - M11
Interrupt INT15_1 External interrupt request 15 input pin 169 139 C5
INT15_2 68 60 L8
INT16_0 . . . 110 - H13
INT16 1 External interrupt request 16 input pin 20 20 G2
INT17.0 External interrupt request 17 input pin 111 - H12
INT17_1 21 21 G3
INT18 0 . . . 112 - H11
= External interrupt request 18 input pin
INT18_1 23 23 G5
INT19 0 . , . 113 - G13
INTL9_1 External interrupt request 19 input pin 4 4 G6
INT20 0 External interrupt request 20 input pin 114 - ©12
INT20_1 96 80 K12
INT21 0 . , . 115 - G11
= External interrupt request 21 input pin
INT21_1 98 82 K11
INT22 0 External interrupt request 22 input pin 116 - 610
INT22_1 99 83 J13
INT23 0 External interrupt request 23 input pin 17 - G9
INT23_1 74 66 M9
INT24 0 . . . 79 - L10
= External interrupt request 24 input pin
INT24_1 75 67 L9
INT25_0 . . . 80 - K10
INT25_1 External interrupt request 25 input pin 101 a5 11
INT26_0 External interrupt request 26 input pin 143 - D10
INT26_1 102 86 J10
INT27_0 . . . 144 - B9
= External interrupt request 27 input pin
INT27_1 103 87 J9
INT28_0 . . . 25 - H1
INT28_1 External interrupt request 28 input pin 104 a8 H10
INT29_ 0 External interrupt request 29 input pin 26 - H2
INT29 1 105 89 H9
INT30_0 . . . 139 - Ccl11
= External interrupt request 30 input pin
INT30_1 163 133 F7
INTS1.0 External interrupt request 31 input pin 140 - bii
INT31_1 164 134 B6
NMIX Non-Maskable Interrupt input 128 104 C13
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GPIO P00 134 110 B13
PO1 135 111 Al12
P02 136 112 C12
P03 137 113 B12
P04 General-purpose 1/0 port 0 = = o5
P05 8 S o
P06 S > o
P07 10 10 =2
P08 1 1 =
P09 12 = =4
P10 %0 “ VS
P11 o1 o Wiz
P12 52 7 =
P13 93 77 L1z
P14 94 8 -
P15 95 o o
P16 % 50 e
P17 o1 o1 o
e General-purpose 1/0 port 1 08 82 K11
P19 %9 8 i
P1A 100 84 J12
P1B 101 85 J11
P1C 102 86 J10
P1D 103 87 J9
P1E 104 88 H10
P1F 105 89 9
P20 127 103 D13
P21 126 102 D12
P22 125 101 E13
P23 124 100 E12
P24 123 99 Ell
oot General-purpose /0O port 2 122 08 E10
P26 121 97 F13
P27 120 96 F12
P28 119 % e
P29 118 94 F10
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GPIO P30 28 - H3
P31 29 - H4
P32 30 - H5
P33 31 - H6
P34 32 - J5
P35 33 - J4
P36 34 26 J3
P37 General-purpose 1/0 port 3 35 21 J2
P38 36 28 K1
P39 37 29 K2
P3A 38 30 K3
P3B 39 31 K4
P3C 40 32 L1
P3D 41 33 L2
P3E 42 34 L3
P3F 43 35 M2
P40 46 38 N2
P41 47 39 N3
P42 48 40 M3
P43 49 41 L4
P44 50 42 M4
P45 51 43 N4
P46 55 47 P5
P47 General-purpose 1/0O port 4 56 48 P6
P48 58 50 M5
P49 59 51 L5
P4A 60 52 K5
P4B 61 53 N6
P4C 62 54 M6
P4D 63 55 L6
P4E 64 56 K6
P50 13 13 E5
P51 14 14 F1
P52 15 15 F2
P53 16 16 F3
P54 17 17 Fa
P55 18 18 F5
PS6 General-purpose 1/0 port 5 19 19 F6
P57 20 20 G2
P58 21 21 G3
P59 22 22 G4
P5A 23 23 G5
P5B 24 24 G6
P5C 25 - H1
P5D 26 - H2
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GPIO P60 169 139 C5
P61 General-purpose 1/0 port 6 168 138 B5
P62 167 137 E6
P70 65 57 J6
P71 66 58 N8
P72 67 59 M8
P73 68 60 L8
P74 69 61 K8
P75 70 62 P8
P76 71 63 J8
P77 72 64 P9
P78 General-purpose 1/O port 7 73 65 NO
P79 74 66 M9
P7A 75 67 L9
P7B 76 - K9
P7C 77 - P10
P7D 78 - N10
P7E 79 - L10
P7F 80 - K10
P80 174 142 A3
P81 175 143 A2
P82 General-purpose 1/0 port 8 130 106 D14
P83 131 107 Cl4
P90 139 - Cl11
Pa1 140 - D11
P92 141 - B10
Po3 General-purpose 1/0 port 9 142 - c10
P94 143 - D10
P95 144 - B9
PAO 2 2 B2
PA1 3 3 Cc2
PA2 General-purpose 1/0 port A 4 4 c3
PA3 5 5 D5
PA4 6 6 D2
PA5 7 7 D1
PBO 110 - H13
PB1 111 - H12
PB2 112 - H11
PB3 113 - G13
B4 General-purpose 1/0 port B 14 - GL2
PB5 115 - Gl1
PB6 116 - G10
PB7 117 - G9
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GPIO PCO 145 115 C9
PC1 146 116 B8
PC2 147 117 D9
PC3 148 118 E9
PC4 149 119 F9
PC5 150 120 C8
PC6 151 121 D8
Eg; General-purpose 1/0 port C 122 122 :180
PC9 154 124 F8
PCA 155 125 B7
PCB 158 128 A7
PCC 159 129 Cc7
PCD 160 130 A6
PCE 161 131 D7
PCF 162 132 E7
PDO 163 133 F7
PD1 164 134 B6
D2 General-purpose 1/0 port D 165 135 o
PD3 166 136 D6
PEO 84 68 N13
PE2 General-purpose 1/O port E 86 70 P12
PE3 87 71 P13
PFO 81 - M10
PF1 82 - N11
PF2 83 - M11
PF3 General-purpose 1/0 port F~ 170 - B4
PF4 171 - C4
PF5 172 140 B3
PF6 128 104 C13
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Multi- SINO_0 ) . o ] 126 102 D12
Function SINO_1 g/ilrliltl-functlon serial interface ch.0 input 94 78 11
Seg'a' SINO_2 114 - G12
SOT0_0
(SDA0_0) Multi-function serial interface ch.0 125 101 E13
- output pin.
SOTO 1 This pin operates as SOTO when it is
(SDAO_1) used in a UART/CSIO (operation modes 95 79 K13
- 0 to 2) and as SDAO when it is used in
SOTO 2 an 1°C (operation mode 4).
(SDAO_2) 115 - G11
SCKO0_0
(SCL0_0) | Multi-function serial interface ch.0 clock 124 100 E12
- 1/0 pin.
SCKO 1 This pin operates as SCKO when it is
(SCLO_l) used in a UART/CSIO (operation modes 96 80 K12
- 0 to 2) and as SCLO when it is used in an
SCKO 2  |I°C (operation mode 4).
(SCLO_2) 116 - G10
Multi- SIN1 0 ) ) o ) 19 19 F6
Function SINL 1 Fl;/ilrl]JItl—functlon serial interface ch.1 input 91 75 M12
Se{'a' SINI_2 81 - M10
SOT1.0
(SDA1_0) Multi-function serial interface ch.1 20 20 G2
output pin.
SOT1 1 This pin operates as SOT1 when it is 92 76 L13
(SDA1 1) used in a UART/CSIO (operation modes
0 t022) and as SDA1 when it is used in
SOT1 2 an 1“C (operation mode 4). -
(SDAL 2) 82 N11
SCK1.0
(SCL1_0) Multi-function serial interface ch.1 clock 21 21 G3
1/0 pin.
SCK1 1 This pin operates as SCK1 when it is 93 77 L12
(SCL1.1) used in a UART/CSIO (operation modes
0 to 2) and as SCL1 when it is used in an
SCK1_2 I°C (operation mode 4).
(SCL1_2) 83 - M11
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Multi- SIN2_0 tifuncti ol interf hoi 67 59 M8
Flénc-tl?n SIN2_1 g/IIrL: ti-function serial interface ch.2 input 123 99 E11
eria
5 SS(I)I:I_ZZ_% 97 81 K14
— Multi-function serial interface ch.2
(SPAZ.0) | output pin. °8 ®0 -
SOT2_1 This pin operates as SOT2 when it is 199 98 E10
(SDA2_1) used in a UART/CSIO (operation modes
SOT2 2 0 to 2) and as SDA2 when it is used in
(SDA2_2) |an I’C (operation mode 4). 98 82 K11
SCK2_0 | Multi-function serial interface ch.2 clock
(SCL2.0) | 1i0 pin. * o “
SCK2_1 This pin operates as SCK2 when it is 121 97 F13
(sCL2_1) used in a UART/CSIO (operation modes
SCK2 2 0 to 2) and as SCL2 when it is used in an
(SCL2 2) | I’C (operation mode 4). 99 83 J13
Multi- SIN3_0 70 62 P8
Func_tion SIN3 1 Multi-function serial interface ch.3 input 13 13 E5
Serial = pin
3 SIN3_2 58 50 M5
SOT3_0 | Multi-function serial interface ch.3
(SPA30) | output pin. " ° ®
SOT3 1 This pin operates as SOT3 when it is 14 14 F1
(SDA3_1) used in a UART/CSIO (operation modes
SOT3 2 0 to 2) and as SDA3 when it is used in
(SDA3 2) |an I’C (operation mode 4). 59 51 LS
SCK3_0 | Multi-function serial interface ch.3 clock
(SCL30) | 1/0 pin. " > i
SCK3_1 This pin operates as SCK3 when it is 15 15 Fo
(SCL3 1) used in a UART/CSIO (operation modes
SCK3 2 0 to 2) and as SCL3 when it is used in an
(SCL3 2) | I°C (operation mode 4). 60 52 KS
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Multi- SIN4_0 . . o ] 165 135 Cé6
Function SINA 1 g/ilrliltl-functlon serial interface ch.4 input 100 84 12
Seza' SIN4_2 8 8 D3
SOT4 0 Multi-function serial interface ch.4 164 134 B6
(SDA4_0)  |output pin.
SOT4_1 This pin operates as SOT4 when it is 101 85 m
(SDA4 1) used in a UART/CSIO (operation modes
SOT4 2 0 to 2) and as SDA4 when it is used in
(SDA4_2) |an I’C (operation mode 4). 9 9 D4
SCK4_0 | Multi-function serial interface ch.4 clock
- 163 133 F7
(SCL4 0)  |1/0 pin.
SCK4 1 This pin operates as SCK4 when it is 102 86 110
(SCL4_ 1) used in a UART/CSIO (operation modes
SCK4 2 0 to 2) and as SCL4 when it is used in an
(SCL4 2) | I’C (operation mode 4). 10 10 E2
RTS4 0 ) ) o 161 131 D7
RTSA 1 Multl-fupctlon serial interface ch.4 RTS 104 88 H10
= output pin
RTS4 2 12 12 E4
CTsS4 0 . . o 162 132 E7
CTsa 1 Multl-fynctlon serial interface ch.4 CTS 103 87 39
input pin
CTS4. 2 11 11 E3
Multi- SIN5_0 . . o ) 169 139 C5
Function SIN5_1 Fl;/ilrl]JItl—functlon serial interface ch.5 input 141 _ B10
Se;'a' SIN5_2 34 26 13
SOT5_0
(SDA5:0) Multi-function serial interface ch.5 168 138 BS
output pin.
SOTS 1 This pin operates as SOT5 when it is
SDAS 1 used in a UART/CSIO (operation modes 142 - C10
( 1) 0 t022) and as SDAS5 when it is used in
SOT5 2 an 1“C (operation mode 4). 25 ” n
(SDA5_2)
SCK5_0
- 167 137 E6
(SCL5_0) | Multi-function serial interface ch.5 clock
1/0 pin.
This pin operates as SCK5 when it is
SCK5_1 used in a UART/CSIO (operation modes 143 i D10
(SCL5_ 1) 0to 2) and as SCL5 when it is used in an
I°C (operation mode 4).
SCK5_2
(SCL5 2) 36 28 K1
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Multi- SIN6_0 ) . o ] 16 16 F3
Function SING_1 g/ilrliltl-functlon serial interface ch.6 input 31 i H6
seral SING_2 170 i B4
SOT6_0 | Multi-function serial interface ch.6
: 17 17 F4
(SDA6_0) | output pin.
SOT6_1 This pin operates as SOT6 when it is 30 i H5
(SDA6_1) used in a UART/CSIO (operation modes
SOT6 2 0 to 2) and as SDAG when it is used in
(SDA6_2) |an I’C (operation mode 4). 171 - C4
SCK6_0 | Multi-function serial interface ch.6 clock
- 18 18 F5
(SCL6_0)  |1/0 pin.
SCK6_1 This pin operates as SCK6 when it is 29 i Ha
(SCL6_1) used in a UART/CSIO (operation modes
SCK6 2 0 to 2) and as SCL6 when it is used in an
(SCL6 2) | I°C (operation mode 4). 172 140 B3
Multi- SIN7_0 ) ) o ) 22 22 G4
Function SIN7 1 Fl;/ilrl]JItl—functlon serial interface ch.7 input 64 56 K6
Se;'a' SIN7_2 110 - H13
oAy 23 23 G5
( 0) Multi-function serial interface ch.7
output pin.
SOT7_1 This pin operates as SOT7 when it is 63 55 L6
(SDA7_1) |usedina UART/CSIO (operation modes
0 t022) and as SDA7 when it is used in
an 1“C (operation mode 4).
SOT7._2 111 - H12
(SDA7_2)
SCK7_0
- 24 24 G6
(SCL7_0) | Multi-function serial interface ch.7 clock
1/0 pin.
SCK7 1 This pin operates as SCK7 when it is
(SCL7_1) used in a UART/CSIO (operation modes 62 54 M6
_ Ozto 2) and as SCL7 when it is used in an
I°C (operation mode 4).
SCK7_2 112 - H11
(SCL7_2)
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Pin No
Module Pin name Function
LQFP-176|LQFP-144BGA-192
Multi- DTTIOX 0 |Inputsignal of waveform generator to 37 29 K2
Function - control outputs RTO00 to RTOO05 of
Timer DTTIOX_1 | multi-function timer 0. 104 88 H10
0 FRCKO_0 o , ) | clock 32 - J5
FRCKO_1 _16-b|t ree-run timer c .0 external cloc 105 89 Ho
input pin
FRCKO_2 91 75 M12
1C00_0 36 28 K1
1C00_1 100 84 J12
1C00_2 92 76 L13
1IC01_0 35 27 J2
IC01_1 101 85 J11
1COo1 2 16-bit input capture input pin of multi- 93 77 L12
= function timer 0
1C02_0 ICxx describes channel number. 34 26 J3
1C02_1 102 86 J10
1C02_2 94 78 L11
1C03_0 33 - Ja
1C03_1 103 87 J9
1IC03_2 95 79 K13
RTO00_0 | waveform generator output of multi- 38 30 K3
(PPG00_0) | function timer 0
RTO00 1 This pin operates as PPG00 when it is
(PPG00_1) |used in PPGO output modes. 124 100 E12
RTO01_0 | waveform generator output of multi- 39 31 Ka
(PPG00_0) | function timer 0
RTOO01 1 This pin operates as PPG00 when it is
(PPG00_1) |used in PPGO output modes. 123 99 Ell
RTO02_0 | waveform generator output of multi- 40 32 L1
(PPG02_0) | function timer 0
RTO02_1 This pin operates as PPG02 when it is
(PPG02_1) |used in PPGO output modes. 122 98 E10
RTO03_0 | waveform generator output of multi- a1 33 Lo
(PPG02_0) |function timer 0
RTO03 1 This pin operates as PPG02 when it is
(PPG02_1) |used in PPGO output modes. 121 97 F13
RTO04_0 | waveform generator output of multi- 42 34 L3
(PPG04_0) |function timer 0
RTO04 1 This pin operates as PPG04 when it is
(PPG04_1) |used in PPGO output modes. 120 96 F12
RTO05_0 | waveform generator output of multi-
. 43 35 M2
(PPG04_0) |function timer 0
RTOO05_1 This pin operates as PPG04 when it is
(PPG04_1) |used in PPGO output modes. 119 95 Fl1
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Pin No
Module Pin name Function
LQFP-176|LQFP-144 BGA-192
Multi-
Function DTTIIX_0 Input signal of waveform generator to 19 19 F6
Timer control outputs RTO10 to RTO15 of
1 DTTI1X_ 1 |multi-function timer 1. 58 50 M5
FRCK1_0  |16-bit free-run timer ch.1 external clock 2 2 B2
FRCK1_1 |inputpin 63 55 L6
IC10_0 3 3 C2
IC10 1 59 51 L5
IC11 0 4 4 C3
IC11 1 16-bit input capture input pin of multi- 60 52 K5
= function timer 1.
IC12 0 ICxx describes channel number > 5 D5
IC12 1 61 53 N6
IC13 0 6 6 D2
IC13 1 62 54 M6
RTO10_0 | waveform generator output of multi- 13 13 Es
(PPG10_0) |function timer 1.
RTO10 1 This pin operates as PPG10 when it is )
(PPG10_1) |used in PPG1 output modes. 46 38 N
RTO11_0 | waveform generator output of multi- 14 14 F1
(PPG10_0) |function timer 1.
RTO11 1 This pin operates as PPG10 when it is
(PPG10_1) |used in PPG1 output modes. af 39 N3
RTO12_ 0 | waveform generator output of multi- 15 15 2
(PPG12_0) |function timer 1.
RTO12 1 This pin operates as PPG12 when it is 48 40 M3
(PPG12_1) |used in PPG1 output modes.
RTO13 0 | waveform generator output of multi- 16 16 F3
(PPG12_0) |function timer 1.
RTO13 1 This pin operates as PPG12 when it is
(PPG12_1) |used in PPG1 output modes. 49 Al L4
(Eggij—g) Waveform generator output of multi- 17 17 F4
= function timer 1.
RTO14 1 This pin operates as PPG14 when it is
(PPG14_1) |used in PPG1 output modes. 50 42 M4
RTO15_0 | waveform generator output of multi- 18 18 F5
(PPG14_0) |function timer 1.
RTO15 1 This pin operates as PPG14 when it is 51 43 N4
(PPG14_1) |used in PPG1 output modes.
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Pin No
Module Pin name Function
LQFP-176|LQFP-144 BGA-192
FmL::Ittiic;n DTTI2X 0 Input signal of waveform generator to 12 12 E4
: control outputs RTO20 to RTO25 of
Tu;er DTTI2X 1 multi-function timer 2. 26 - H2
FRCK2_0 | 16-bit free-run timer ch.2 external clock 128 104 C13
FRCK2_1 |inputpin 78 - N10
1C20_0 13 13 E5
1C20_1 25 - H1
IC21._0 14 14 F1
IC21 1 16-bit input capture input pin of multi- 79 ) L10
= function timer 2.
1C22 0 ICxx describes channel number. 15 15 F2
IC22_1 80 - K10
1C23_0 16 16 F3
1C23_1 81 - M10
RTO20_0 | waveform generator output of multi- 5 5 82
(PPG20_0) |function timer 2.
RTO20 1 This pin operates as PPG20 when it is
(PPG20_1) |used in PPG2 output modes. 139 ) Cll
RTO21 0 | waveform generator output of multi- 3 3 2
(PPG20_0)  |function timer 2.
RTO21 1 This pin operates as PPG20 when it is
(PPG20_1) |used in PPG2 output modes. 140 - D11
RTO22_0 | waveform generator output of multi- 4 4 c3
(PPG22_0) |function timer 2.
RTO22 1 This pin operates as PPG22 when it is
(PPG22_1) |used in PPG2 output modes. 141 ) B10
RTO23_0 | waveform generator output of multi- 5 5 D5
(PPG22_0) |function timer 2.
RTO23 1 This pin operates as PPG22 when it is
(PPG22_1) |used in PPG2 output modes. 142 - C10
(Egggj—g) Waveform generator output of multi- 6 6 D2
= function timer 2.
RTO24 1 This pin operates as PPG24 when it is 143 D10
(PPG24_1) |used in PPG2 output modes. )
RTO25_0 | Waveform generator output of multi- 7 7 D1
(PPG24_0) | function timer 2.
RTO25 1 This pin operates as PPG24 when it is
(PPG24 1) |used in PPG2 output modes. 144 ) BO
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Module Pin name Function LOFP-176|LOFP-144|BGA-192
Quadrature AINO 0 28 - H3
Position/ AINO_ L |QPRC ch.0 AIN input pin 59 51 L5
Revolution
Counter AINO_2 13 13 E5
0 BINO 0 29 - H4
BINO_1 QPRC ch.0 BIN input pin 60 52 K5
BINO_2 14 14 F1
ZINO 0 30 - H5
ZINO_1 QPRC ch.0 ZIN input pin 61 53 N6
ZINO 2 15 15 F2
Quadrature AIN1 0 73 65 N9
RF;‘\’/ZiItL‘z;‘én AINL1 |QPRC ch.1 AIN input pin 127 103 D13
Counter AIN1 2 62 54 M6
1 BIN1 0 74 66 M9
BIN1_1 QPRC ch.1 BIN input pin 126 102 D12
BIN1 2 63 55 L6
ZIN1 0 75 67 L9
ZIN1 1 QPRC ch.1 ZIN input pin 125 101 E13
ZIN1 2 64 56 K6
Quadrature AIN2_0 67 59 M8
RZ‘\’/Z'}L?:‘O/n AIN2_1 | QPRC ch.2 AIN input pin 170 - B4
Counter AIN2_2 115 - G11
2 BIN2_0 68 60 L8
BIN2_1 QPRC ch.2 BIN input pin 171 - C4
BIN2_2 116 - G10
ZIN2_0 69 61 K8
ZIN2_1 QPRC ch.2 ZIN input pin 172 140 B3
ZIN2_ 2 117 - G9
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: . Pin No
Module Pin name Function LOFP-176|LOFP-144|BGA-192
RESET INITX \I/Ev)lit;r:nléll\ll ﬁiiit":_r?m' A reset is valid 57 49 N5
Mode Mode 0 Pin.
During normal operation, MDO="L"
MDO must be input. During serial 85 69 N12
programming to Flash memory,
MDO="H" must be input.
Mode 1 Pin.
MD1 During serial programming to Flash 84 68 N13
memory, MD1="L" must be input.
POWER VCC Power supply Pin 1 1 C1
VCC Power supply Pin 45 37 N1
VCC Power supply Pin 54 46 P4
VCC Power supply Pin 89 73 M14
VCC Power supply Pin 133 109 Al3
VvCC Power supply Pin 173 141 A4
VCC Power supply Pin 129 105 E14
VCC Power supply Pin 156 126 A9
GND VSS GND Pin 27 25 J1
VSS GND Pin 44 36 M1
VSS GND Pin 53 45 P3
VSS GND Pin 88 72 N14
VSS GND Pin 109 93 F14
VSS GND Pin 132 108 B14
VSS GND Pin 157 127 All
VSS GND Pin 176 144 Bl
VSS GND Pin - - El
VSS GND Pin - - Gl
VSS GND Pin - - P7
VSS GND Pin - - P11
VSS GND Pin - - L14
VSS GND Pin - - A8
VSS GND Pin - - A5
VSS GND Pin - - N7
VSS GND Pin - - M7
VSS GND Pin - - L7
VSS GND Pin - - K7
VSS GND Pin - - J7
VSS GND Pin - - G7
VSS GND Pin - - H7
VSS GND Pin - - H8
VSS GND Pin - - G8
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Pin No
Module Pin name Function
LQFP-176|LQFP-144/BGA-192
CLOCK X0 Main clock (oscillation) input pin 86 70 P12
X0A Sub clock (oscillation) input pin 55 47 P5
X1 Main clock (oscillation) 1/O pin 87 71 P13
X1A Sub clock (oscillation) 1/0 pin 56 48 P6
CROUT_0 | Built-in high-speed CR oscillation clock 127 103 D13
CROUT_1 |output port 152 122 E8
Analog AvVCC A/D converter analog power supply pin 106 90 J14
POWER
AVRH A/D co.nverter analog reference voltage 107 91 H14
input pin
Ag&'gg AVSS A/D converter GND pin 108 92 Gl4
C pin C Power supply stabilization capacity pin 52 44 P2
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M |/O Circuit Type
Type Circuit Remarks
A It is possible to select the main
oscillation / GPIO function
Pull-up
resistor When the main oscillation is
selected.
P-ch % P-ch }—Digital output + Oscillation feedback resistor
X1 : Approximately 1 MQ
* With Standby mode control
When the GPI1O is selected.
N-ch %Digitm output + CMOS level output.
* CMOS level hysteresis input
R - With pull-up resistor control
* With standby mode control
Pull ist wol | Pull-up resistor
ui-up resistor contro : Approximately 50 kQ
%Digital input * lop=-4 MA, lo.=4 mA
Standby mode control
Clock input
Feedback
resistor
Lo<} Standby mode control
J p—— Digital input
Standby mode control
Pull-up
resistor
R
P-ch }7 P-ch }7 Digital output
X0
N-ch }7 Digital output
Pull-up resistor control
B * CMOS level hysteresis input
* Pull-up resistor
: Approximately 50 kQ
Pull-up resistor
{bc >0 Digital input

50
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X1A

Pull-up
resistor

P-ch }7 P-ch }7Digita| output

XO0A

N-ch }7 Digital output

Pull-up resistor control

% Digital input

Standby mode control

Clock input
Feedback

resistor

Standby mode control

Digital input

Standby mode control

Pull-up

o
R Ir'%

resistor

P-ch }7 P-ch

Digital output

ch Digital output

T

,Z

Pull-up resistor control

oscillation / GPIO function

When the sub oscillation is
selected.
* Oscillation feedback resistor
: Approximately 5 MQ
* With Standby mode control

When the GPI1O is selected.

* CMOS level output.
* CMOS level hysteresis input
* With pull-up resistor control
* With standby mode control
* Pull-up resistor

: Approximately 50 kQ
*lon=-4 mA, lg.=4 mA

SPANSION
DataSheet -
Type Circuit Remarks
C * Open drain output
@c >° Digital input * CMOS level hysteresis input
N-ch } Control pin
D It is possible to select the sub
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Type Circuit Remarks
E + CMOS level output
CMOS level hysteresis input
* With pull-up resistor control
* With standby mode control
* Pull-up resistor
P-ch }—— P-ch Digital output . AppI‘OXimately 50 kQ
° IOH: -4 mA, IOL: 4 mA
_ * When this pin is used as an
- 12C pin, the digital output P-
ch transistor is always off
N-ch }f D|g|ta| Output * +B IﬂpU'[ |5 aValIabIe
R
L———— Pull-up resistor control
% Digital input
Standby mode control
F + CMOS level output

* CMOS level hysteresis input
* With input control
* Analog input
* With pull-up resistor control
P-ch }» P-ch Digital output * With standby mode control
* Pull-up resistor

: Approximately 50 kQ

- *lon=-4 mA, lo.=4 mA
* When this pin is used as an
N-ch Digital output 12C pin, the digital output P-

ch transistor is always off
* +B input is available

R L Pull-up resistor control

b Dot

Standby mode control
Analog input

— T

Input control
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Digital input

Standby mode control

* CMOS level hysteresis input
* With standby mode control
* lon=-20.5mA, 15.=18.5 mA

SPANSION
DataSheet -
Type Circuit Remarks
G + CMOS level output
* CMOS level hysteresis input
* With pull-up resistor control
* With standby mode control
* Pull-up resistor
P-ch }—— P-ch }f Digital output . AppI‘OXimately 50 kQ
° IOH: -12 mA, IOL: 12 mA
* +B input is available
N-ch }f Digital output
Pull-up resistor control
% Digital input
Standby mode control
H * CMOS level output
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Type Circuit Remarks
| + CMOS level output
* CMOS level hysteresis input
+ 5V tolerant
* With standby mode control
*lopy=-4 mA, lg.=4 mA
P-ch }f Digital output * Available to control PZR
registers.
* When this pin is used as an
12C pin, the digital output P-
ch transistor is always off
N-ch }f Digital output
J »—> Digital input
Standby mode control
J CMOS level hysteresis input
/\/\/\/ @0 >0 Mode input
K * CMOS level output
* TTL level hysteresis input
* With pull-up resistor control
* With standby mode control
* Pull-up resistor
P-ch }» P-ch }f Digital output : Approximately 50 kQ
*lon=-4 mA, lo.=4 mA
N-ch }f Digital output
Pull-up resistor control
% Digital input
Standby mode control
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L + CMOS level output

P-ch }f Digital output

N-ch }f Digital output

Pull-up resistor control

% Digital input

Standby mode control

* CMOS level hysteresis input
* With pull-up resistor control
* With standby mode control

* Pull-up resistor

: Approximately 50 kQ

° IOH =-8 mA, IOL: 8 mA
* When this pin is used as an

12C pin, the digital output P-
ch transistor is always off

* +B input is available
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B Handling Precautions
Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly
affected by the conditions in which they are used (circuit conditions, environmental conditions, etc.). This
page describes precautions that must be observed to minimize the chance of failure and to obtain higher
reliability from your Spansion semiconductor devices.

1. Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

- Absolute Maximum Ratings

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature,
etc.) in excess of certain established limits, called absolute maximum ratings. Do not exceed these ratings.

- Recommended Operating Conditions

Recommended operating conditions are normal operating ranges for the semiconductor device. All the
device's electrical characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. Operation outside these
ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data
sheet. Users considering application outside the listed conditions are advised to contact their sales
representative beforehand.

- Processing and Protection of Pins

These precautions must be followed when handling the pins which connect semiconductor devices to power
supply and input/output functions.

(1) Preventing Over-Voltage and Over-Current Conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause
deterioration within the device, and in extreme cases leads to permanent damage of the device. Try to
prevent such overvoltage or over-current conditions at the design stage.

(2) Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause
large current flows. Such conditions if present for extended periods of time can damage the device.
Therefore, avoid this type of connection.

(3) Handling of Unused Input Pins
Unconnected input pins with very high impedance levels can adversely affect stability of operation.
Such pins should be connected through an appropriate resistance to a power supply pin or ground pin.

- Latch-up
Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When
subjected to abnormally high voltages, internal parasitic PNPN junctions (called thyristor structures) may
be formed, causing large current levels in excess of several hundred mA to flow continuously at the power
supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but
can cause injury or damage from high heat, smoke or flame. To prevent this from happening, do the
following:

(1) Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include
attention to abnormal noise, surge levels, etc.
(2) Be sure that abnormal current flows do not occur during the power-on sequence.

Code: DS00-00004-3E
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- Observance of Safety Regulations and Standards

Most countries in the world have established standards and regulations regarding safety, protection from
electromagnetic interference, etc. Customers are requested to observe applicable regulations and standards
in the design of products.

- Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury,
damage or loss from such failures by incorporating safety design measures into your facility and equipment
such as redundancy, fire protection, and prevention of over-current levels and other abnormal operating
conditions.

- Precautions Related to Usage of Devices

Spansion semiconductor devices are intended for use in standard applications (computers, office
automation and other office equipment, industrial, communications, and measurement equipment, personal
or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or
abnormal operation may directly affect human lives or cause physical injury or property damage, or where
extremely high levels of reliability are demanded (such as aerospace systems, atomic energy controls, sea
floor repeaters, vehicle operating controls, medical devices for life support, etc.) are requested to consult
with sales representatives before such use. The company will not be responsible for damages arising from
such use without prior approval.

2. Precautions for Package Mounting
Package mounting may be either lead insertion type or surface mount type. In either case, for heat
resistance during soldering, you should only mount under Spansion's recommended conditions. For detailed
information about mount conditions, contact your sales representative.

- Lead Insertion Type

Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct
soldering on the board, or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the
board and using the flow soldering (wave soldering) method of applying liquid solder. In this case, the
soldering process usually causes leads to be subjected to thermal stress in excess of the absolute ratings for
storage temperature. Mounting processes should conform to Spansion recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can
lead to contact deterioration after long periods. For this reason it is recommended that the surface treatment
of socket contacts and IC leads be verified before mounting.

- Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads
are more easily deformed or bent. The use of packages with higher pin counts and narrower pin pitch
results in increased susceptibility to open connections caused by deformed pins, or shorting due to solder
bridges.

You must use appropriate mounting techniques. Spansion recommends the solder reflow method, and has
established a ranking of mounting conditions for each product. Users are advised to mount packages in
accordance with Spansion ranking of recommended conditions.
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- Lead-Free Packaging

CAUTION: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic
soldering, junction strength may be reduced under some conditions of use.

- Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions
will cause absorption of moisture. During mounting, the application of heat to a package that has absorbed
moisture can cause surfaces to peel, reducing moisture resistance and causing packages to crack. To prevent,
do the following:

(1) Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product.
Store products in locations where temperature changes are slight.

(2) Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at
temperatures between 5°C and 30°C.

When you open Dry Package that recommends humidity 40% to 70% relative humidity.

(3) When necessary, Spansion packages semiconductor devices in highly moisture-resistant aluminum
laminate bags, with a silica gel desiccant. Devices should be sealed in their aluminum laminate bags for
storage.

(4) Avoid storing packages where they are exposed to corrosive gases or high levels of dust.

- Baking
Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Spansion
recommended conditions for baking.

Condition: 125°C/24 h

- Static Electricity
Because semiconductor devices are particularly susceptible to damage by static electricity, you must take
the following precautions:

(1) Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for
ion generation may be needed to remove electricity.

(2) Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

(3) Eliminate static body electricity by the use of rings or bracelets connected to ground through high
resistance (on the level of 1 MQ).
Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to
minimize shock loads is recommended.

(4) Ground all fixtures and instruments, or protect with anti-static measures.

(5) Avoid the use of styrofoam or other highly static-prone materials for storage of completed board
assemblies.
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3. Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described
above.
For reliable performance, do the following:

(1) Humidity
Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high
humidity levels are anticipated, consider anti-humidity processing.

(2) Discharge of Static Electricity
When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal
operation. In such cases, use anti-static measures or processing to prevent discharges.

(3) Corrosive Gases, Dust, or Qil
Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will
adversely affect the device. If you use devices in such conditions, consider ways to prevent such
exposure or to protect the devices.

(4) Radiation, Including Cosmic Radiation
Most devices are not designed for environments involving exposure to radiation or cosmic radiation.
Users should provide shielding as appropriate.

(5) Smoke, Flame
CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible
substances. If devices begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Spansion products in other special environmental conditions should
consult with sales representatives.

Please check the latest handling precautions at the following URL.
http://www.spansion.com/fijdocuments/fj/datasheet/e-ds/DS00-00004.pdf
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B Handling Devices

-+ Power supply pins

In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected
within the device in order to prevent malfunctions such as latch-up. However, all of these pins should be
connected externally to the power supply or ground lines in order to reduce electromagnetic emission levels,
to prevent abnormal operation of strobe signals caused by the rise in the ground level, and to conform to the
total output current rating.

Moreover, connect the current supply source with each Power supply pins and GND pins of this device at
low impedance. It is also advisable that a ceramic capacitor of approximately 0.1 pF be connected as a
bypass capacitor between each Power supply pins and GND pins, between AVCC pin and AVSS pin near
this device.

- Stabilizing power supply voltage
A malfunction may occur when the power supply voltage fluctuates rapidly even though the fluctuation is
within the recommended operating conditions of the VCC power supply voltage. As a rule, with voltage
stabilization, suppress the voltage fluctuation so that the fluctuation in VCC ripple (peak-to-peak value) at
the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the VCC value in the recommended
operating conditions, and the transient fluctuation rate does not exceed 0.1 V/us when there is a momentary
fluctuation on switching the power supply.

- Crystal oscillator circuit

Noise near the X0/X1 and X0A/X1A pins may cause the device to malfunction. Design the printed circuit
board so that X0/X1, X0A/X1A pins, the crystal oscillator and the bypass capacitor to ground are located as
close to the device as possible.

It is strongly recommended that the PC board artwork be designed such that the X0/X1 and X0A/X1A pins
are surrounded by ground plane as this is expected to produce stable operation.

Evaluate oscillation of your using crystal oscillator by your mount board.

- Using an external clock

When using an external clock, the clock signal should be input to the X0,X0A pin only and the X1 and X1A
pins should be kept open.

- Example of Using an External Clock
Device

{>O XO(X0A)
@ Open

s

X1(X1A)

- Handling when using Multi-function serial pin as I°C pin

If it is using the multi-function serial pin as 1°C pins, P-ch transistor of digital output is always disabled.
However, I°C pins need to keep the electrical characteristic like other pins and not to connect to the external
I°C bus system with power OFF.
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- CPin
This series contains the regulator. Be sure to connect a smoothing capacitor (Cs) for the regulator between
the C pin and the GND pin. Please use a ceramic capacitor or a capacitor of equivalent frequency
characteristics as a smoothing capacitor.
However, some laminated ceramic capacitors have the characteristics of capacitance variation due to
thermal fluctuation (F characteristics and Y5V characteristics). Please select the capacitor that meets the
specifications in the operating conditions to use by evaluating the temperature characteristics of a capacitor.
A smoothing capacitor of about 4.7uF would be recommended for this series.

Device 4 s

VSS

GND

- Mode pins (MDO)
Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the
pull-up/down resistance stays low, as well as the distance between the mode pins and VCC pins or VSS
pins is as short as possible and the connection impedance is low, when the pins are pulled-up/down such as
for switching the pin level and rewriting the Flash memory data. It is because of preventing the device
erroneously switching to test mode due to noise.

- Notes on power-on

Turn power on/off in the following order or at the same time.
If not using the A/D converter, connect AVCC =VCC and AVSS = VSS.

Turning on :VCC — AVCC — AVRH
Turning off : AVRH — AVCC — VCC
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- Serial Communication
There is a possibility to receive wrong data due to the noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Consider the case of receiving wrong data due to noise, perform error detection such as by applying a
checksum of data at the end. If an error is detected, retransmit the data.

- Differences in features among the products with different memory sizes and between

Flash products and MASK products

The electric characteristics including power consumption, ESD, latch-up, noise characteristics, and
oscillation characteristics among the products with different memory sizes and between Flash products and
MASK products are different because chip layout and memory structures are different.

If you are switching to use a different product of the same series, please make sure to evaluate the electric
characteristics.

- Base Timer
In the case of using ch.8 and ch.9 at 1/O mode 1 (timer full mode), the TIOAQ9 pin cannot be used for
external startup trigger input (TGIN).

Be sure to use the pin with making ESG1 and ESG2 bits of the Timer Control Register (Ch.9-TMCR) in the
Base Timer to be "0b00" in order to disable trigger input.
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Multi-function Timer x3

> MAD[24:00]

—

> MADATA[15:00]

PMCSX[7:0],

MOEX,MWEX,
MNALE,
MNCLE,
MNWEX,
MNREX,
MDQM[1:0]
MALE

MRDY
MCLKOUT

>cC

INT[31:00]

NMIX

Multi-Function
Serial I/F 8ch.
(with FIFO ch.4 to ch.7)
HW flow control(ch.4)

MB9BF116/117/118
TRSTX,TCK, ( )\
TD"?SE Z SWJDP | ETM SRAMO
o ROM 32/48/64Kbyte
Cortex-M3 Core | gm——3 On-chip Flash
144MHz(Max) § Flash I/F gégﬁgyie;
Df—— - yte
S Security
MPU = 1024Kbyte
Sys ¢—————> A Trace Buffer
< (16Kbyte)
! g SRAM1
W = 32/48/64Kbyte
~ om
Watchdog Timer LI T
(Software) b=} % <£
@~ o
>
Clock Reset @3 5
= i
Generator = =
INITX > % @ S
Watchdog Timer < % =
(Hardware)
\_ CLK_'[ <
X0 { Main Source Clock
PLL
x1 € i Osc EPN
XOA Sub CR CR <9z
| kHz | D50
xia € Osc | 4MHz | 100 | 252
CROUT € | D]
avec, L sf " 12bit AID Converter
AVSS,AVRH [ -
Unit 0
AN[31:00] __)l |
Unit 1 r_y
ADTG[S:O]__J
l Unit 2 J
va
TIOA[15:00]€ Base Timer External Bus IIF €
16-bit 16ch./
TIOB[15:00] 32-bit 8ch.
AIN[2:0] §
BIN[2:0] QPRC =
B N
ZIN2:0] seh = N Power On
i 3 % Reset
_——_——— — — 2 «
—_——— — — o ™~ LVD Ctrl 1 LVD
| A/D Activation ] | @ 3
| Compare < =3 ] Regulator
| | 3ch. | | s o IRQ-Monitor
. o
:ggg:g} | ' 16-bit Input Capture | | -'c% < CRC
|c2[3:o] L] 4ch. i} g Accelerator
10 5] |2
. T o
| | 16-bit Output | | ; External Interrupt
| Compare | | § [—> Controller
| 6ch. 32-pin + NMI
DTTI[2:0]X I | | |
RTOO[5:0] € } Waveform Generator MODE-Ctrl ¢
RTO1[5:0] € i 3ch. | |
RTO2[5:0] € Ik
| 16'2”:% | GPIO H PIN-Function-Ctrl k——):
| alk .

MDI[1:0]

POX,
P1x,

PFx

SCK[7:0]

SIN[7:0]

> SOT[7:0]

CTs4

> RTS4

Note: The following items vary depending on the package.
A) External bus interface pin numbers
B) 12-bit A/D converter channel numbers
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B Memory Size
See " ®Memory size" in "HProduct Lineup” to confirm the memory size.
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B Memory Map
* Memory Map (1)

Peripherals Area

--  OX41FF_FFFF
1
1
;
i
1
1
i
/
OXFFFF_FFFF : Resened
Resened '
0XE010_0000
Cortex-M3 Private :
0XE000_0000 Peripherals ! 0x4006_1000
0x4006_0000 DMAC
1
‘
1 Resened
Resened :.
' 0x4004_0000
; 0x4003_F000 EXT-bus IF
0x7000_0000 Resened
External Device :‘ 0x4003_B000
0x6000_0000 Area :’ 0x4003_A000 Watch Counter
h 0x4003_9000 CRC
Resened : 0x4003_8000 MFS
0x4400_0000 '
32Mbyte i 0x4003_6000 Resened
0x4200_0000 Bit band alias h 0x4003_5000 LVD Ctrl
Peripherals 0x4003_4000 RESETSE
0x4000_0000 ) 0x4003_3000 GPIO
' 0x4003_2000 Resened
Reserved \ 0x4003_1000 Int-Req.Read
0x2400_0000 0x4003_0000 EXTI
32Mbyte \ 0x4002_F000 Resened
0x2200_0000 Bit band alias 0x4002_E000 CR Trim
1
1
Resened ' 0%4002_8000 Resened
0x2008_0000 \ 0x4002_7000 A/DC
0x2000_0000 SRAM1 ' 0x4002_6000 QPRC
0x1FFF_0000 SRAMO 0x4002_5000 Base Timer
Resened 0x4002_4000 PPG
0x0010_2000 ' 0x4002_3000 Reserved
See the next page 0x0010_0000 Security/CR Trim \ 0x4002_2000 MFT unit2
“@Memory Map (2)" for \ 0x4002_1000 MFT unitl
the memory size details. 0x4002_0000 MFT unit0
On-chip Flash '.| 0¥4001_6000 Resened
| 0x4001_5000 Dual Timer
0x0000_0000 \
- | Resened
\ 0x4001_3000
L\ 0x4001_2000 SW WDT
\ 0x4001_1000 HW WDT
' 0x4001_0000 Clock/Reset
\
1
|‘. Resened
' 0x4000_1000
= 0x4000_0000 Flash I/F
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Memory Map (2)

MB9BF118S/T

0x2008_0000

0x2001_0000

Resened

0x2000_0000

Ox1FFF_0000

0x0010_2000
0x0010_1000
0x0010_0000

SRAM1
64Kbyte

SRAMO
64Kbyte

Resened

CR trimming

Security

SA10-23(64KBx14)

SAB8-9(48KBx2)

0x0000_0000

SA4-7(8KBx4)

MB9BF117S/T
0x2008_0000
Resened
0x2001_C000
SRAM1
48Kbyte
0x2000_0000
SRAMO
48Kbyte
Ox1FFF_4000
Resened
0x0010_2000
0x0010_1000 CR trimming
_____ 0x0010_0000 Security
Resened
0x000C_0000
il
Q
(7]
>
-
<
g SA10-19(64KBx10)
@

214g89/ yse|d

SAB8-9(48KBx2)

0x0000_0000

SA4-7(8KBx4)

MBOBF116S/T

0x2008_0000

0x2000_8000

Resened

0x2000_0000

SRAM1
32Kbyte

Ox1FFF_8000

SRAMO
32Kbyte

0x0010_2000

Resened

0x0010_1000

CR trimming

0x0010_0000

Security

0x0008_0000

Resened

SA10-15(64KBx6)

SA8-9(48KBx2)

0x0000_0000

SA4-7(8KBx4)

a1A0MZTS yselq

*: See "MB9BD10T/610T/510T/410T/310T/210T/110T Series Flash programming Manual" for sector structure

of Flash.
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- Peripheral Address Map

Start address End address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB Flash memory I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/Reset Control
0x4001_1000 0x4001_1FFF Hardware Watchdog timer
0x4001_2000 0x4001_2FFF APBO Software Watchdog timer
0x4001_3000 0x4001_4FFF Reserved
0x4001_5000 0x4001_5FFF Dual-Timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_0OFFF Multi-function timer unit0
0x4002_1000 0x4002_1FFF Multi-function timer unitl
0x4002_2000 0x4002_3FFF Multi-function timer unit2
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF APB1 Base Timer
0x4002_6000 0x4002_6FFF Quadrature Position/Revolution Counter (QPRC)
0x4002_7000 0x4002_7FFF A/D Converter
0x4002_8000 0x4002_DFFF Reserved
0x4002_EO000 0x4002_EFFF Built-in CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External Interrupt
0x4003_1000 0x4003_1FFF Interrupt Source Check Register
0x4003_2000 0x4003_2FFF Reserved
0x4003_3000 0x4003_3FFF GPIO
0x4003_4000 0x4003_4FFF Reserved
0x4003_5000 0x4003_5FFF APB? Low-\oltage Detector
0x4003_6000 0x4003_7FFF Reserved
0x4003_8000 0x4003_8FFF Multi-function serial Interface
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Watch Counter
0x4003_B000 0x4003_EFFF Reserved
0x4003_F000 0x4003_FFFF External bus interface
0x4004_0000 0x4005_FFFF Reserved
0x4006_0000 0x4006_OFFF AHB |DMAC register
0x4006_1000 Ox41FF_FFFF Reserved

A
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B Pin Status in Each CPU State
The terms used for pin status have the following meanings.

- INITX=0
This is the period when the INITX pin is the "L" level.

- INITX=1
This is the period when the INITX pin is the "H" level.

- SPL=0
This is the status that the standby pin level setting bit (SPL) in the standby mode control register
(STB_CTL) is set to "0".

- SPL=1
This is the status that the standby pin level setting bit (SPL) in the standby mode control register
(STB_CTL) is setto "1".

- Input enabled
Indicates that the input function can be used.

- Internal input fixed at "0"
This is the status that the input function cannot be used. Internal input is fixed at "L".

- Hi-Z
Indicates that the pin drive transistor is disabled and the pin is put in the Hi-Z state.

- Setting disabled
Indicates that the setting is disabled.

- Maintain previous state
Maintains the state that was immediately prior to entering the current mode.
If a built-in peripheral function is operating, the output follows the peripheral function.
If the pin is being used as a port, that output is maintained.

- Analog input is enabled
Indicates that the analog input is enabled.

- Trace output
Indicates that the trace function can be used.
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Power-on reset Device |Run mode '
or low-voltage in Ihltlzélte internal or sleep Tlmti;cr:j%d;;;stop
detection state |""P reset state |mode state
Pin .
Function Power
status| = oroup Powertsglpply Power supply stable | supply Power supply stable
type unstable stable
- INITX=0 | INITX=1 | INITX=1 INITX=1
- - - - SPL=0 SPL=1
GPIO Setting disabled Setting Setting Maintain Maintain | Hi-Z/ Internal
selected disabled disabled previous |previous state| input fixed at
A state "0"
Main crystal | Input enabled Input Input Input Input enabled | Input enabled
oscillator enabled enabled enabled
input pin
GPIO Setting disabled Setting Setting Maintain Maintain Hi-zZ/
selected disabled disabled previous |previous state| Internal input
state fixed at "0"
B | Main crystal Hi-z/ Hi-z/ Hi-z/ Maintain Maintain Maintain
oscillator Internal input Internal Internal previous previous |previous state/
output pin fixed at "0"/ input fixed | input fixed state state/ Hi-Z at Hi-Z at
or Input enable at"0" at"0" oscillation oscillation
stop*!/ stop*/
Internal input | Internal input
fixed at "0" | fixed at "0"
INITX input Pull-up/ Pull-up/ Pull-up/ Pull-up/  |Pull-up/ Input| Pull-up/ Input
C pin Input Input Input Input enabled enabled
enabled enabled enabled enabled
Mode input | Input enabled Input Input Input Input enabled | Input enabled
D .
pin enabled enabled enabled
JTAG Hi-Z Pull-up/ Pull-up/ Maintain Maintain Maintain
selected Input Input previous |previous state | previous state
E enabled enabled state
GPIO Setting disabled Setting Setting Hi-Z/ Internal
selected disabled disabled input fixed at
IIOII
Trace Setting disabled Setting Setting Maintain Maintain | Trace output
selected disabled disabled previous |previous state
External state Maintain
interrupt previous state
enabled
F selected
GPIO Hi-Z Hi-z/ Hi-z/ Hi-z/
selected, or Input Input Internal input
resource enabled enabled fixed at "0"
other than
above
selected
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Power-on reset Device |Run mode '
or low-voltage in Ihltlzélte internal or sleep Tlmti;cr:j%d;;;stop
detection state |"'P reset state| mode state
Pin .
Function Power
status| = oroup Pomitzglzply Power supply stable | supply Power supply stable
type stable
- INITX=0 | INITX=1 | INITX=1 INITX=1
- - - - SPL=0 SPL=1
Trace Setting disabled Setting Setting Maintain Maintain | Trace output
selected disabled disabled previous |previous state
GPIO Hi-Z Hi-z/ Hi-z/ state Hi-z/
G selected, or Input Input Internal input
resource enabled enabled fixed at "0"
other than
above
selected
External Setting disabled Setting Setting Maintain Maintain Maintain
interrupt disabled disabled previous |previous state | previous state
enabled state
selected
H GPIO Hi-Z Hi-z/ Hi-z/ Hi-z/
selected, or Input Input Internal input
resource enabled enabled fixed at "0"
other than
above
selected
GPIO Hi-Z Hi-z/ Hi-z/ Maintain Maintain | Hi-Z/ Internal
| selected, Input Input previous |previous state| input fixed at
resource enabled enabled state "0
selected
NMIX Setting disabled Setting Setting Maintain Maintain Maintain
selected disabled disabled previous |previous state| previous state
GPIO Hi-Z Hi-z/ Hi-z/ state Hi-z/
] selected, or Input Input Internal input
resource enabled enabled fixed at "0"
other than
above
selected
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Power-on reset Device |Run mode '
or low-voltage in Ihltlzélte internal or sleep Tlmti;cr:j%d;;;stop
detection state |""P reset state |mode state
Pin .
Function Power
status| = oroup Powertsglpply Power supply stable | supply Power supply stable
type unstable stable
- INITX=0 | INITX=1 | INITX=1 INITX=1
- - - - SPL=0 SPL=1
Analog input Hi-Z Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
selected Internal Internal Internal | Internal input| Internal input
input fixed | input fixed [input fixed at| fixed at "0"/ | fixed at "0"/
at"0"/ at"0"/ "0"/ Analog input | Analog input
Analog Analog |[Analog input| enabled enabled
input input enabled
K enabled enabled
GPIO Setting disabled Setting Setting Maintain Maintain Hi-z/
selected, or disabled disabled previous |previous state| Internal input
resource state fixed at "0"
other than
above
selected
External Setting disabled Setting Setting Maintain Maintain Maintain
interrupt disabled disabled previous |previous state| previous state
enabled state
selected
Analog input Hi-Zz Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
selected Internal Internal Internal | Internal input | Internal input
input fixed | input fixed |input fixed at| fixed at "0"/ | fixed at "0"/
at"0"/ at"0"/ "0"/ Analog input | Analog input
L Analog Analog |Analoginput| enabled enabled
input input enabled
enabled enabled
GPIO Setting disabled Setting Setting Maintain Maintain Hi-z/
selected, or disabled disabled previous |previous state| Internal input
resource state fixed at "0"
other than
above
selected
GPIO Setting disabled Setting Setting Maintain Maintain | Hi-Z/ Internal
selected disabled disabled previous |previous state| input fixed at
state "o"
M
Sub crystal Input enabled Input Input Input Input enabled | Input enabled
oscillator enabled enabled enabled
input pin
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Power-on reset Device |Run mode '
or low-voltage in Ihltlzélte internal or sleep Tlmti;cr:j%d;;;stop
detection state |""P reset state |mode state
Pin .
Function Power
status| = oroup Pomitzglzply Power supply stable | supply Power supply stable
type stable
- INITX=0 | INITX=1 | INITX=1 INITX=1
- - - - SPL=0 SPL=1
GPIO Setting disabled Setting Setting Maintain Maintain Hi-z/
selected disabled disabled previous |previous state| Internal input
state fixed at "0"
Sub crystal Hi-z/ Hi-z/ Hi-z/ Maintain Maintain Maintain
N oscillator Internal input Internal Internal previous previous |previous state/
output pin fixed at "0"/ input fixed | input fixed state state/ Hi-Z at Hi-Z at
or Input enable at"0" at"0" oscillation oscillation
stop*?/ stop*?/
Internal input| Internal input
fixed at "0" | fixed at "0"
GPIO Hi-Z Hi-z/ Hi-z/ Maintain Maintain | Hi-Z/ Internal
0 selected Input Input previous |previous state | input fixed at
enabled enabled state "0
Mode input Input Input Input Input Input Input
pin enabled enabled enabled enabled enabled enabled

P GPIO Setting disabled Setting Setting Maintain Maintain Hi-z/

selected disabled disabled previous previous | Input enabled
state state
GPIO Hi-Z Hi-z/ Hi-z/ Maintain Maintain Hi-z/

Q selected, Input Input previous previous | Internal input
resource enabled enabled state state fixed at "0"
selected
External Setting disabled Setting Setting Maintain Maintain Maintain
interrupt disabled disabled previous previous previous
enabled state state state
selected

R GPIO Hi-Z Hi-z/ Hi-z/ Hi-z/

selected, or Input Input Internal input
resource enabled enabled fixed at "0"
other than
above
selected

*1: Oscillation is stopped at Sub timer mode, Low-speed CR timer mode, and STOP mode.

*2: Oscillation is stopped at STOP mode.
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W Electrical Characteristics

1. Absolute Maximum Ratings

Ratin .
Parameter Symbol . aling Unit Remarks
Min Max
Power supply voltage*'*? Vee | Vss-0.5 Vss + 6.5 Vv
Analog power supply voltage**** AVce | Vss-0.5 Vss + 6.5 Vv
Analog reference voltage*** AVRH | Vss-0.5 Vss + 6.5 Vv
Vce +0.5
Input voltage** V, Vss-05 (£6.5V) v
Vss - 0.5 Vss + 6.5 V | 5V tolerant
- Avcc + 0.5
*1 _
Analog pin input voltage Via Vss - 0.5 (<65V) \Y/
Vce +0.5
*1 -
Output voltage Vo Vss - 0.5 (<65 V) \Y/
Clamp maximum current lcLamp -2 +2 mA | *7
Clamp total maximum current 2 [leLamel +20 mA | *7
10 mA | 4 mAtype
- . 20 mA | 8 mAtype
L" level maximum output current** I -
Vel maximum output e oL 20 mA | 12 mA type
39 mA | P80,P81,P82,P83
4 mA | 4 mAtype
8 mA | 8 mAtype
TR %5 -
L" level average output current loLay B mA | 12 mA type
18.5 mA | P80,P81,P82 P83
"L" level total maximum output current YloL - 100 mA
"L" level total average output current*® YloLay - 50 mA
-10 mA | 4 mAtype
npgn : -20 mA | 8 mAtype
H" level maximum output current** I -
P or 220 mA | 12 mA type
-39 mA | P80,P81,P82,P83
-4 mA | 4 mAtype
-8 mA | 8 mAtype
npgn *5 -
H" level average output current lonay 12 mA | 12 mA type
-20.5 mA | P80,P81,P82,P83
"H" level total maximum output current >lon - -100 mA
"H" level total average output current*® >lonay - -50 mA
Power consumption Po - 1000 mw
Storage temperature Tsto -55 + 150 °C

*1: These parameters are based on the condition that Vss = AVss = 0.0 V.

*2: Vcc must not drop below Vss - 0.5 V.

*3: Ensure that the voltage does not to exceed Vcc + 0.5V, for example, when the power is turned on.
*4: The maximum output current is the peak value for a single pin.

*5: The average output is the average current for a single pin over a period of 100 ms.

*6: The total average output current is the average current for all pins over a period of 100 ms.
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See "MList of Pin Functions" and "®I/O Circuit Type" about +B input available pin.

Use within recommended operating conditions.

Use at DC voltage (current) the +B input.

The +B signal should always be applied a limiting resistance placed between the +B signal and the device.
The value of the limiting resistance should be set so that when the +B signal is applied the input current to
the device pin does not exceed rated values, either instantaneously or for prolonged periods.

Note that when the device drive current is low, such as in the low-power consumpsion modes, the +B input
potential may pass through the protective diode and increase the potential at the VCC and AVCC pin, and
this may affect other devices.

Note that if a +B signal is input when the device power supply is off (not fixed at 0V), the power supply is
provided from the pins, so that incomplete operation may result.

The following is a recommended circuit example (/0O equivalent circuit).

Protection Diode
VCC VCC
Limiting /‘ P-ch
resistor —|
+B input (OV to 16V) AMA . i Digital output
N-c

WDigital input
R

AVcc

Analog input

<WARNING>

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature,
etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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2. Recommended Operating Conditions
(Vss = AVss = 0.0V)

Parameter Symbol | Conditions . Value Unit Remarks
Min Max

Power supply voltage Vee - 2.7% 55 Vv

Analog power supply voltage AVcc - 2.7 5.5 V | AVce =Vce
Analog reference voltage AVRH - 2.7 AVcc V

. . for built-in

Smoothing capacitor Cs - 1 10 uF requlator *!
Operatin FPT-144P-M08, mo\L?r/:t]ee(r:i1 on

teEw eratgre FPT-176P-M07, Ta four-layer | ~ 40 85 €

P BGA-192P-M06 g

*1: See "oC pin" in "WHandling Devices" for the connection of the smoothing capacitor.

*2: In between less than the minimum power supply voltage and low voltage reset/interrupt detection voltage
or more, instruction execution and low voltage detection function by built-in High-speed CR(including
Main PLL is used) or built-in Low-speed CR is possible to operate only.

<WARNING>

The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device's electrical characteristics are warranted when the device is
operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation
outside these ranges may adversely affect reliability and could result in device failure. No warranty is made
with respect to uses, operating conditions, or combinations not represented on the data sheet. Users
considering application outside the listed conditions are advised to contact their representatives beforehand.
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3. DC Characteristics

(1) Current Rating
(Vce = AVcee = 2.7V to 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 85°C)

i . Value .
Parameter|Symbol nz:ge Conditions Typ*® | Max™ Unit| Remarks
CPU : 144 MHz,
Peripheral : 72 MHz,
Flash 2 Wait,
TraceBuffer : ON, 100 180 | mA |*1,*5
FRWTR.RWT = 10,
FSYNDN.SD = 000,
PLL FBFCR.BE=1
RUN mode |CPU : 72 MHz,
Peripheral : 72 MHz,
Flash 0 Wait,
TraceBuffer : OFF, 65 135 | mA [*1,*5
FRWTR.RWT =00,
RUN FSYNDN.SD = 000,
mode lec FBFCR.BE = 0
current . CPU/ Peripheral : 4 MHz*?,
High-speed ;
crR | FlashOWait, 6 | 57.8 | mA |*1
RUN mode FRWTR.RWT = 00,
FSYNDN.SD =000
vee CPU/ Peripheral : 32 kHz,
Sub Flash 0 Wait,
RUN mode |FRWTR.RWT =00, 13 SL7 [ mA 11,76
FSYNDN.SD = 000
CPU/ Peripheral : 100 kHz,
Low-speed .
crR  |Flash0 Wit 13 | 517 | mA |1
RUN mode FRWTR.RWT = 00,
FSYNDN.SD = 000
SLEIZIF:IFnode Peripheral : 72 MHz 30 89 mA |*1, *5
High-speed ,
CR Peripheral : 4 MHz* 4.5 559 | mA |*1
SLEEP SLEEP mode i
mode Iccs Sub )
current SLEEP mode Peripheral : 32 kHz 1.2 51.6 | mA |*1, *6
Low-speed
CR Peripheral : 100 kHz 1.2 516 | mA |*1
SLEEP mode

*1: When all ports are fixed.

*2: When setting it to 4 MHz by trimming.

*3: Ta=+25°C, VCC=5-5 \Y

*4: Ta=+85°C, Vcc=5.5V

*5: When using the crystal oscillator of 4 MHz(Including the current consumption of the oscillation circuit)
*6: When using the crystal oscillator of 32 kHz(Including the current consumption of the oscillation circuit)
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(Vce = AVec = 2.7V t0 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 85°C)
Pin . Value ,
Parameter|Symbol name Conditions Typ*? | Max*2 Unit | Remarks
. Ta =+ 25°C, *1 *
Main When LVD is off 4 10 mA | *1,*3
TIMER I g5°C
- ) _ *1 *
'rIT']IOI\éI(IEER | mode When LVD is off 55 mA | *1, *3
CCT —_ o
current Sub \-;Sh;r:l_z\?DCils off 1.1 5 mA | *1, *4
VCC TIMER S
mode | 12=*8°C, ; 50 |mA | *1, *4
When LVD is off !
STOP Ta=+25°C, 1 5 |mA|*1
When LVD is off
mode lcen STOP mode — S
current Ta=+85°C, - 50 | mA | *1
When LVD is off

*1: When all ports are fixed.
*2: VCC:5-5 Vv

*3: When using the crystal oscillator of 4 MHz(Including the current consumption of the oscillation circuit)
*4: When using the crystal oscillator of 32 kHz(Including the current consumption of the oscillation circuit)

- Low-Voltage Detection Current

(Ve = 2.7V 10 5.5V, Vs = 0V, Ta = - 40°C to + 85°C)

i . Val .
Parameter Symbol Pin Conditions aue Unit Remarks
name Typ Max
Low-voltage
detection circuit At operation
(LVD) power lccLvo vee for interrupt 4 ! WA | At not detect
supply current
- Flash Memory Current
(Ve = 2.7V 10 5.5V, Vs = 0V, Ta = - 40°C to + 85°C)
i - Val .
Parameter Symbol Pin Conditions aue Unit Remarks
name Typ Max
Flash memory
write/erase lccrLasH VCC | At Write/Erase 12 14 mA
current

- A/D Converter Current

(VCC = AVCC =27V to 55\/, VSS = AVSS =AVRL = O\/, Ta=-40°Cto + 85°C)

i ” Value _
Parameter | Symbol | " | Conditions Unit Remarks
name Typ Max
Power supply (girl;[?(;; 0.57 072 | mA
current ICCAD AVCC
At stop 0.06 35 pA
At 1unit
Reference power operation 11 1.96 | mA
supply current lccavrn | AVRH | AVRH=55V
At stop 0.06 4 pA
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(2) Pin Characteristics

(Vece = Avcee = 2.7V t0 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 85°C)

Parameter |Symbol|Pin name| Conditions . Value Unit Remarks
Min Typ Max
CMOS
- hysteresis : Veex08 | - | Vec+03 |V |1
H" level input pin,
input MDO, MD1
voltage . Vins 5_V toler.ant i Ve x 0.8 i Vss +5.5 v
(hysteresis input pin
input) TTL
Schmitt - 2.0 - Vce +0.3 \%
input pin
CMOS
" hysteresis . Vss-03 | - | Veex02 |V |*
L" level input pin,
input MDO, MD1
voltage _ ViLs 5_V toler.ant i Vss - 03 i Vee x 0.2 v
(hysteresis input pin
input) TTL
Schmitt - Vss - 0.3 - 0.8 \%
input pin
Vee =45V,
4 mA type low =- 4 MA Vce-05 | - Vce V| *1
Vee <45V,
IOH =-2mA
Vce>4.5YV,
IOH =-8mA
8 mA type Ve <45V, Vee-0.5 - Vce V| *1
"H" level Vv lon = -4 mA
output voltage OH Vee>45V
12 mAtype—oH="12ZMA |0 o5 | . Ve Vv
Vee<45Y,
IOH =-8mA
Vce>4.5YV,
P80, P81, | loy=-20.5mA
P82,P83 | \Vcc<45V, vee-04 ) - Vee VT2
IOH =-13.0 mA
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Pin y Value .
Parameter | Symbol Conditions ) Unit | Remarks
name Min Typ Max
Vece >45Y,
4 mA type | oL =4 MA Vss ; 04 | v =
Vee <45V,
IOL =2mA
Vcc>45YV,
IOL =8 mA *
8 mA type Ve <45V, Vss 0.4 Vv 1
"L" level vV lo =4 mA
output voltage oL Vee>45V,
IOL =12 mA
12 mA type \VCC< 45V Vss - 0.4 Vv
IOL =8 mA
Vce>4.5Y,
P80, P81, lop =185 mA .
P82,P83 | Vcc<45V, Vss ; 04 Vo2
loL = 10.5 MA
Input leak
current h ) i -5 i *5 nA
Pull-up Vee>4.5V 25 50 100
resistance Ry Pull-up pin kQ
value Vee <45V 30 80 200
Other than
VCC,
Input VSS,
capacitance Cin AVCC, i i 5 15 PF
AVSS,
AVRH
79
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4. AC Characteristics

(1) Main Clock Input Characteristics
(Vee = 2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter  |Symbol Pin Conditions . Value Unit Remarks
name Min Max
Vee>45V 4 48 MHz When crystal oscillator
Input frequenc F Vee<dS Vv 4 20 Is connected
P q 4 e Vcc>45V 4 48 MH When using external
Vec<45V | 4 20 ? | clock
X0, | Vec>45V | 20.83 250 When using external
Input clock cycle teyLn X1 Vec <45V 50 250 ns clock
Input clock pulse i PwH/tcyLH, 45 55 % When using external
width PwL/tcyLH clock
Input clock rise ter, i i 5 ns When using external
time and fall time tcr clock
Fem - - - 144 MHz | Master clock
Base clock
Internal operating Fee i i i 144 | MHz (HCLK/FCLK)
clock** frequency Fero - - - 72 MHz | APBO bus clock*?
Fepr - - - 72 MHz | APB1 bus clock*?
Fero - - - 72 MHz | APB2 bus clock*?
Base clock
_ fevee | - - 6.94 - S| (HCLK/FCLK)
Internal operating 7" C T : 13.8 : ns_| APBO bus clock*?
clock*"cycletime =" 0 T - i 13.8 i ns_ | APBL bus clock™
tever: - - 13.8 - ns | APB2 bus clock*?

*1: For more information about each internal operating clock, see "CHAPTER 2-1: Clock™ in "FM3 Family
PERIPHERAL MANUAL".

*2: For about each APB bus which each peripheral is connected to, see "HMBlock Diagram" in this data

sheet.
tevu
0.8 x Ve L\o_s x Vce / ----- 0.8 x Vco
X0 / Y 02x vee N 0.2 % Vee
) Pwn " Pva >
tcr fcr
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(2) Sub Clock Input Characteristics

(Vee = 2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

0.8 x Vo

XO0A /

0.8 x Vcc
0.2 xVce

i . Value .
Parameter Symbol Pin Conditions - Unit Remarks
name Min Typ | Max
When crystal
- - 32.768 - kHz | oscillator is
Input frequency ey connected
X0A, . 32 - | 100 | kHg | When using
external clock
XIA When using
Input clock cycle tevie - 10 - 31.25 | ps external clock
In_put clock pulse ) PwH/tcyLL, 45 i 55 % When using
width PwL/tcyLL external clock
tevLL

(3) Internal CR Oscillation Characteristics

+ High-speed Internal CR

(Vecc=2.7V t0 5.5V, Vss =0V, Ta = - 40°C to + 85°C)

. Value :
Parameter |Symbol Conditions . Unit Remarks
Min | Typ | Max
Ta=+25°C 3.96 4 4.04
0°C Ta :70°C 3.84 4 4.16 When trimming*
Clock frequency Fcru t;_’ + MHz
a=
_40°Cto+gsec | S8 | 4| 42
Ta= N
- 40°C to + 85°C 3 4 5 When not trimming
Frequency i ) ] 2
stability time terwr 90 HS

*1: In the case of using the values in CR trimming area of Flash memory at shipment for frequency trimming.
*2: Frequency stable time is time to stable of the frequency of the High-speed CR.
clock after the trim value is set. After setting the trim value, the period when the frequency stability time

passes can use the High-speed CR clock as a source clock.

+ Low-speed Internal CR

(Vec =2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

" Value .
Parameter | Symbol Conditions . Unit Remarks
Min Typ | Max
Clock frequency Fere - 50 100 150 | kHz
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(4-1) Operating Conditions of Main PLL (In the case of using main clock for input of PLL)
(Vce = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Value .
Parameter Symbol —; Unit Remarks
Min | Typ |Max
PLL oscillation stabilization wait time** ¢ 100
(LOCK UP time) Lock R
PLL input clock frequency FrL 4 - 16 | MHz
PLL multiple rate - 13 - 75 |multiple
PLL macro oscillation clock frequency Fpio [ 200 - |300| MHz
Main PLL clock frequency*? Foukpil | - - | 144 | MHz

*1: Time from when the PLL starts operating until the oscillation stabilizes.
*2: For more information about Main PLL clock (CLKPLL), see "CHAPTER 2-1: Clock™ in "FM3 Family
PERIPHERAL MANUAL".

(4-2) Operating Conditions of Main PLL (In the case of using high-speed internal CR)
(Vec =2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Value .
Parameter Symbol —; Unit Remarks
Min | Typ |Max
PLL oscillation stabilization wait time** ¢ 100
(LOCK UP time) LocK N
PLL input clock frequency FrLi 38| 4 |42 | MHz
PLL multiple rate - 50 - 71 |multiple
PLL macro oscillation clock frequency FoLio 190 | - |300| MHz
Main PLL clock frequency*? FokeLl | - - | 144 | MHz

*1: Time from when the PLL starts operating until the oscillation stabilizes.
*2: For more information about Main PLL clock (CLKPLL), see "CHAPTER 2-1: Clock™ in "FM3 Family
PERIPHERAL MANUAL".
Note: Make sure to input to the main PLL source clock, the high-speed CR clock (CLKHC) that the frequency
has been trimmed.

Main PLL connection
Main PLL
Main clock (CLKMO) PLL input PLL macro clock
K |clock Main_|oscillation clock| (CLKPLL)
High-speed CR clock (CLKHC) divider PLL divider
[ N
divider
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(Vee = 2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

i " Val .
Parameter Symbol Pin Conditions _ aue Unit | Remarks
name Min Max
Reset input time tiniTx INITX - 500 - ns
(6) Power-on Reset Timing
(Vcc=2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)
[ Value .
Parameter Symbol Pin , Unit Remarks
name Min Max
Power supply rising time Tr 0 - ms
Power supply shut down time Toff VCC 1 - ms
Time until releasing Tort 0.46 0.76 ms
Power-on reset
VCC_minimum E i
VCe /1 i
VDH_minimum —/~ 1 |
I i i
:4—?—h !
i i‘ Tprt ’ i
Internal RST RST Active Release
CPU Operation start

Glossary
+ VCC_minimum

: Minimum V¢ of recommended operating conditions

+ VDH_minimum : Minimum release voltage of Low-\Voltage detection reset.
See "6. Low-Voltage Detection Characteristics"
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(7) External Bus Timing
+ External bus clock output characteristics
(Vcc = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

. . Value .
Parameter Symbol Pin name Conditions - Unit
Min Max
Vee > 45V - 50%2 MHz
*1 =
Output frequency tevele MCLKOUT Voo <45V . 353 MHz

*1: External bus clock (MCLKOUT) is divided clock of HCLK.

For more information about setting of clock divider, see "CHAPTER 12: External Bus Interface" in

"FM3 Family PERIPHERAL MANUAL".

When external bus clock is not output, this characteristic does not give any effect on external bus operation.
*2: When AHB bus clock frequency is more than 100 MHz, the divider setting for MCLKOUT must be more

than 4.
*3: When AHB bus clock frequency is more than 64 MHz, the divider setting for MCLKOUT must be more
than 4.
fcvclE
08 xVee 0.8 x Vcc . LEET 0.8 x Voo
MCLKOUT / 0.2 x Ve A 02 x Vee
) Pvw 11 Pw. '

+ External bus signal input/output characteristics
(Vee=2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol |Conditions Value Unit Remarks
. . . Vin 0.8 x Ve \
Signal input characteristics
VIL 0.2 x VCC Vv
. - Von 0.8 x Ve \
Signal output characteristics
VOL 0.2 x Vcc Vv

Input signal éV'H VlHl
P 9 A\ Vi Vie A

Y/ N

Output signal ~ Vo Von 3
A VoL VoL Vi
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« Separate Bus Access Asynchronous SRAM Mode

(Vee = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions - Value Unit
Min Max

MOEX Vee =45V
Min pulse width toew MOEX Vee <45V MCLKxn-3 i ns
MCSX | — Address ; MCSX[7:0], Vec=45V -9 +9 ns
output delay time CSL-AV MADI[24:0] Vec <45V -12 +12
MOEX 1 — _ ¢ MOEX, Vce =45V 0 MCLKxm+9 ns
Address hold time OEH -AX MADI[24:0] Vec <45V MCLKxm+12
MCSX | — ¢ Vee=>45V | MCLKxm-9 | MCLKxm+9 ns
MOEX | delay time CSL-OFL MOEX, Vec <45V | MCLKxm-12 | MCLKxm+12
MOEX 1 — ‘ MCSX[7:0] Vee>45V 0 MCLKxm+9 |
MCSX 1 time OFH - CSH Vee <45V MCLKxm+12
MCSX | — ¢ MCSX, Vee>45V | MCLKxm-9 | MCLKxm+9 ns
MDQM | delay time | S-"RPML| MDQMI1:0] Vec <45V | MCLKxm-12 | MCLKxm+12
Data set up — ¢ MOEX, Ve =45V 20 - ns
MOEX 1 time Ds-OE MADATA[15:0] | Vcc<45V 38 -
MOEX 1 - ¢ MOEX, Vcc =45V 0 i ns
Data hold time DH -OE MADATA[15:0] | Vcc<45V
MWEX Vee =45V
Min pulse width twew MWEX Voo <45V MCLKxn-3 - ns
MWEX 1 — Address ; MWEX, Vee>45V 0 MCLKxm+9 |
output delay time WEH -AX MAD[24:0] Vec <45V MCLKxm+12
MCSX | — ¢ Vce>45V | MCLKxn-9 | MCLKxn+9 ns
MWEX | delay time | ©S--WE- MWEX, Vee <45V | MCLKxn-12 | MCLKxn+12
MWEX 1 — ¢ MCSX[7:0] Vec>45V 0 MCLKxm+9 ns
MCSX 1 delay time WEH - CSH Vee <45V MCLKxm+12
MCSX | — ¢ MCSX, Vee =45V MCLKxn-9 | MCLKxn+9 ns
MDQM | delay time | ©S-"PM-| MDQM[1:0] Vee <45V | MCLKxn-12 | MCLKxn+12
MCSX | — test . ou MCSX, Vee>45V MCLK-9 MCLK+9 ns
Data output time . MADATA[15:0] Vee<45V MCLK-12 MCLK+12
MWEX 1 — ; MWEX, Vee>45V 0 MCLKxm+9 |
Data hold time WEH-DX 1 MADATA[15:0] | Vcc<4.5V MCLKxm+12

Note: When the external load capacitance = 30 pF. (m=0to 15, n=1t0 16)

A

January 31, 2014, MB9B110T-DS706-00016-3v0-E

85



N\

SPANSION
- DataSheet
teveLe
—>
e T LT
toeH-csH tweH-cSH
MCSX[7:0] \
tesiav Pl-l€  toprax P P |-1€tesiay € twenax
MAD[24:0] Address X Address ) X
tesLoEL
MOEX -~
tesL-roQMLY < Lesiwoomt ' o
MDQMI[1:0] A\ /
< tesLwEL >
L twew o
MWEX < »
tos-oe tor-oE <t
P — >» WEH-DX
MADATA[15:0] RD { nvaiid ) WD
> tesLov
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+ Separate Bus Access Synchronous SRAM Mode

(Vee = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions - Value Unit
Min Max
. MCLK, Vcc>45V 9
Address delay time tay MAD[24:0] Vec <45V 1 12 ns
fest MCLK Y/CC = jg \\; ! 192 ns
. , cc<4.
MCSX delay time - MCSX[7:0] VeeS 45V ) 9 N
Veec<45V 12
freL MCLK \\22 f j : \\; 1 192 ns
MOEX delay time - MOEX VoS 45V . 9 -
Vee<45V 12
Data set up_) — o MCLK, Vce =45V 19 ns
MCLK 1 time MADATA[15:0] | Vecc<45V 37
MCLK 1 - ton MCLK, Vec=>45V 0 ns
Data hold time MADATA[15:0] | Vec<4.5V
fweL MCLK Y/f:i E j g \\; ! 192 ns
MWEX delay time - MWEX Voo S 45V . 9 N
Vee<45V 12
toomt Vee>45V 1 9 ns
MDQM][1:0] MCLK, Vee< 45V 12
delay time ¢ MDQM[1:0] Vee>45V 1 9 ns
DOMH Vee <45V 12
MCLK 1 — MCLK, Vee =45V MCLK+18
Data outTput time too MADATA[15:0] | Vec<a5v | oYY Mhcikeos | "
MCLK 1 - top MCLK, Vec=45V 1 18 ns
Data hold time MADATA[15:0] Vee <45V 24

Note: When the external load capacitance = 30 pF.

teveLe
\ <—>
ek [ [ |_| L[] |_| IEEEEEEEE
: [-[€ fost tcsH
MCSX[7:0] | | / \
i tav, tav
MAD[24:0] ! Address [ X Address X X
i tReL {ReH
MOEX | |
E tDQML tDQMH tDQML tDQMH
MDQM[1:0] |
§ tWEL tWEH
MWEX o o
E : > <'tOD
MADATA[15:0] RD ~ nvaia X WD |
5 « |1

A
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+ Multiplexed Bus Access Asynchronous SRAM Mode
(Vee = 2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

, . Value .
Parameter Symbol Pin name Conditions Min Max Unit
Multiplexed i Vcec>4.5V 0 10 ns
address delay time ALE-CHMADY MALE, Vee< 4.5V 20
Multiplexed ) MADATA[15:0] | Vec>4.5V | MCLKxn+0 | MCLKxn+10 ns
address hold time CHMADH Veec <45V | MCLKxn+0 | MCLKxn+20
Note: When the external load capacitance = 30 pF. (m = 0to 15, n =1 to 16)
tevele
vee [ LT L L L L L L
MCSX[?ZO] -\ /—-\ /—‘\
MALE
MAD [24:0] X Address X X Address X X
MOEX |/
MDQM [1:0] |/ |/
MWEX l/
_ Address < RD } Address WD —
MADATA[15:0] :L ] | N ey Pury | |
taLE - cHMaDY tae-cimapv  teHmabH
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Parameter Symbol Pin name | Conditions : Value Unit | Remarks
Min Max
t Vec>4.5V 1 9 ns
CHAL
. MCLK, Vee<45V 12 ns

MALE delay time t ALE Veezd5V | 9 ns

CHAH Veec <45V 12 ns
MCLK 1 —

>

Multiplexed tcHMADY Veez45V 1 top ns
Address delay time MCLK, Vee <45V
MCLK 1 — MADATA[15:0] | /< 45y
MUItlpIeXEd tcHMADX 1 top ns
Data output time Veec <45V

Note: When the external load capacitance = 30 pF.

T Pk
vewe [ [T L L L L LT
MCSX[7:0] '—\ N '
MALE L”“:J’Q ;FCHAL [\ /]
MAD [24:0] X Address X X Address X X
MOEX |/
MDQM [1:0] Y/ \ /
MWEX \ /
MADATA[15:0] Addressy—{ RD ) Address% WD )
tomuaoy PHe | termov PHe e toummox |
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+ NAND Flash Mode

(Vee = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions - Value Unit
Min Max

MNREX Vce>45V
Min pulse width tnrew MNREX Vec<asy| MCELKxn-3 ) ns
Data setup — t MNREX, Vece>4.5V 20 - ns
MNREX ftime DS—NRE MADATA[15:0] |Vcc<4.5V 38 -
MNREX?1— ) MNREX, Vce>45V 0 ] s
Data hold time DH-NRE | MADATA[15:0] |Vcc<4.5V
MNALE?— ; MNALE, Vee=45V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time ALEH - NWEL MNWEX Vee <45V | MCLKxm-12 | MCLKxm+12
MNALE | — ¢ MNALE, Vec=45V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time ALEL - NWEL MNWEX Vee <45V | MCLKxm-12 | MCLKxm+12
MNCLE?t— ; MNCLE, Vee=45V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time CLEH - NWEL MNWEX Vee <45V | MCLKxm-12 | MCLKxm+12
MNWEX1— ¢ MNCLE, Vce>45V 0 MCLKxm+9 |
MNCLE delay time NWEH - CLEL MNWEX Vee < 4.5V MCLKxm+12
MNWEX Vce>45V
Min pulse width fwew MNWEX Vec <45y | MELKxn3 ) ns
MNWEX | — ¢ MNWEX, Vce>45V -9 +9 N
Data output time NWEL-DV | MADATA[15:0] |Vcc<45V -12 +12
MNWEX1— ‘ MNWEX, Vee > 45V 0 MCLKxm+9 |
Data hold time NWEH-DX | MADATA[15:0] | Vcc<4.5V MCLKxm+12

Note: When the external load capacitance = 30 pF. (m=0 to 15, n=1 to 16)

NAND Flash Read

MCLK

MNREX

MADATA[15:0]

-

|
'

tCYCLE

it

Vou |

tnrEW

VO L

. tosnre 3 tD".NRE
< g

Vi ‘ >: Vin
: R | :

Vi lﬁ ead Vi
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NAND Flash Address Write

tevele

-
o

MCLK A Von N___ 7 Vau N____ 7~ U~

RS N . S

! tALEH-NWEL : !
MNALE “ o ! !
MNCLE ! !
MNWEX 3 bowew
\:YVOL e Vou
L tNweLDv ' tnwen-ox .
] h »,
MADATA[15:0] " Von Wit >j Vou
> Vo ;e VoL

NAND Flash Command Write

tevce

'
'
‘%
[
L
'
]
'
1
'

MCLK W

IR . S

! taLEL NwEL : :
MNALE . Voo : :
. toenwwer 3 tnwen-cLEL g
MNCLE “Von E | N VoL
MNWEX ' tuwew .
< VoL /4 Vou
tnweLDV _ tnweH-Dx g
MADATA[15:0] - - SV
S ¥°H ' Write iw
T VoL - VoL
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+ External Ready Input Timing

(Vee = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol |Pin name |Conditions Min Value Max Unit | Remarks
MCLK T MCLK, Vec>45V 19
MRDY input troy! MRDY - ns
setup time Vee<4.5V 37
When RDY is input
MCLK e
Original _ Over 2cycles o
MOEX
MWEX \ /
tRDYI
MRDY

When RDY is released

MCLK terorre

2 cycles
Extended
MOEX (
MWEX j
) troYI
0.5xVCC
MRDY jj
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(8) Base Timer Input Timing
+ Timer input timing

(Vee =2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

N

SPANSION
A\

Value

Parameter Symbol Pin name |Conditions . Unit |Remarks
Min Max
¢ TIOAN/TIOBN
Input pulse width tT'WH’ (when using as - 2tcyep - ns
TIWL ECK, TIN)

tTIWH tTIWL
ECK
V|Hs VIHS
TI N VILS VILS

(N

+ Trigger input timing

(Vec=2.7Vt0 5.5V, Vss =0V, Ta = - 40°C to + 85°C)

Parameter Symbol| Pin name |Conditions . Value Unit | Remarks
Min Max
¢ TIOAN/TIOBN
Input pulse width tT RGH | (when using as - 2tcyep - ns
TRGL TGIN)

trreH trroL
TGIN Vins Vins
Vs Vs

(N

Note:

tcvep indicates the APB bus clock cycle time.

About the APB bus number which Base Timer is connected to, see "BBIlock Diagram" in this data sheet.
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(9) CSIO/UART Timing
- CSIO (SPI =0, SCINV = 0)
(Vce = 2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

i . Vec <45V >4, .
Parameter Symbol Pin Conditions ce > V(.:C 245V Unit
name Min Max Min Max
Serial clock cycle time tscyc | SCKX Atcycp - Atcycp - ns
. SCKYX,
SCK | — SOT delay time tsLovi SOTx -30 + 30 -20 + 20 ns
SIN — SCK 1 setup time tivshn SS?E;((, Master mode 50 - 30 - ns
. SCKX,
SCK T — SIN hOId time tSHIXI SINX 0 - 0 - ns
Serial clock "L" pulse width tsisy | SCKX Ztclygp i - ZtclYgP i - ns
. g . tever + tever +
Serial clock "H" pulse width tshst | SCKx 10 - 10 - ns
SCK | — SOT delay time P L C - 50 - 30 | ns
SOTx
SCKx Slave mode
SIN — SCK 1 setup time tivsHE SINxI 10 - 10 - ns
. SCKX,
SCK 1 — SIN hold time tsHIxE SINX 20 - 20 - ns
SCK fall time tF SCKXx - 5 - 5 ns
SCK rise time tR SCKx - 5 - 5 ns

Notes: + The above characteristics apply to CLK synchronous mode.
+ teyep indicates the APB bus clock cycle time.
About the APB bus number which Multi-function Serial is connected to, see "HBlock Diagram” in
this data sheet.
These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.
When the external load capacitance = 30 pF.

94 MB9B110T-DS706-00016-3v0-E, January 31, 2014



N

SPANSION®
DataSheet -
tscyc

< v >
SCK \ on

< VoL Vou

tsLowvi
SOT Vo

VoL
tivshi tsHixi
4 N
SIN ViH ViH
X Vi Vi A
Master mode
tsLsH R tshsL N
ViH A Vi ViH )Y
SCK | Vi Vi p4
tF > «— IR
tsLove
Von
soT v ><
tvske | tshixe
SIN W‘ Vi VIH)W
N Vi ViL 4
Slave mode
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+ CSIO (SP1=0, SCINV =1)
(Vee = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

i . <4, >4, .
Parameter Symbol Pin Conditions VC.C 45V VFC 245V Unit
name Min Max Min Max
Serial clock cycle time tscyc | SCKx Atcycp - Atcycp - ns
. SCKX,
SCK 1 — SOT delay time tsHovi SOTx -30 +30 -20 + 20 ns
SIN — SCK | setup time tivsL SS?E;((, Master mode 50 - 30 - ns
. SCKX,
SCK l — SIN hOId time t3|_|><| SINX 0 - 0 - ns
Serial clock "L" pulse width tsish | SCKX ZtclYgP i - ZtCISP i - ns
: wpgn ; tever + tever +
Serial clock "H" pulse width tsust | SCKx 10 - 10 - ns
SCK 1 — SOT delay time tsHove SCKx, - 50 - 30 ns
SOTx
SCKx Slave mode
SIN — SCK | setup time tivsLe SINx’ 10 - 10 - ns
) SCKX,
SCK | — SIN hold time tsLixe SINX 20 - 20 - ns
SCK fall time tF SCKXx - 5 - 5 ns
SCK rise time tR SCKXx - 5 - 5 ns

Notes: + The above characteristics apply to CLK synchronous mode.
+ tcyep indicates the APB bus clock cycle time.
About the APB bus number which Multi-function Serial is connected to, see "BBlock Diagram™ in
this data sheet.
These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.
When the external load capacitance = 30 pF.
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tscyc |
ScK Von 7 \ Vo
VoL N
{sHovi
Vo
SOT
VoL ><

tivsui tsuixi
SIN ave Vin)
X Vi Vi A

Master mode

« {sHsL e tsLsH N
SCK = Vi Vi K
V|L N V|L V|L
tR tsHovg tF -
soT Von
VoL ><
, tvsie | tsuxe <
SIN ﬂ Vi Vi M
K Vi Vi
Slave mode
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- CSIO (SPI = 1, SCINV = 0)
(Vee = 2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

i . <4, >4, .
Parameter Symbol Pin Conditions VC.C 45V VFC 245V Unit
name Min Max Min Max
Serial clock cycle time tscyc | SCKx Atcycp - Atcycp - ns
. SCKX,
SCK 1 — SOT delay time tsHovi SOTx -30 +30 -20 + 20 ns
. SCKX,
SIN — SCK | setup time tivsL SINX | Master mode 50 - 30 - ns
. SCKX,
SCK l — SIN hOId time t3|_|><| SINX 0 - 0 - ns
: SCKXx, 2tevep - ) 2tevep - )
SOT — SCK | delay time tsovL SOTx 30 30 ns
Serial clock "L" pulse width tsish | SCKX ZtclYgP i - 2t°fgp i - ns
: wpgn : tever + tever +
Serial clock "H" pulse width tsnst | SCKx 10 - 10 - ns
SCK 1 — SOT delay time tsHove SCKx, - 50 - 30 ns
SOTx
SCKx Slave mode
SIN — SCK | setup time tivsLe SINxI 10 - 10 - ns
) SCKX,
SCK | — SIN hold time tsLixe SINX 20 - 20 - ns
SCK fall time tF SCKXx - 5 - 5 ns
SCK rise time tR SCKXx - 5 - 5 ns

Notes: + The above characteristics apply to CLK synchronous mode.
+ tcyep indicates the APB bus clock cycle time.
About the APB bus number which Multi-function Serial is connected to, see "BBlock Diagram™ in
this data sheet.
These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.
When the external load capacitance = 30 pF.
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3 tscve
VoH
SCK x Vo ¢ VoL
tsovui R SHOVI

sSOT Von \on

Vo e VoL

“ tivsui e tsLixi »
SIN ViH ViH
Vi Vi
Master mode
tsLsh | tsHsL
e > |
SCK Vin Vi | A ViH
S Vi Vi
l— —

* tF tR » tsHove

Von \Von
SOT VoL XT VoL

tivste —ple———  tsuxe
SIN Vi Vi
Vi Vi
Slave mode
*. Changes when writing to TDR register
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+ CSIO (SPI=1,SCINV =1)
(Vee = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

i . <4, >4, .
Parameter Symbol Pin Conditions VC.C 45V VFC 245V Unit
name Min Max Min Max
Serial clock cycle time tscyc | SCKx Atcycp - Atcycp - ns
. SCKX,
SCK | — SOT delay time tsLovi SOTx -30 + 30 -20 + 20 ns
SIN — SCK 1 setup time tivsh SS%)’:’ Master mode | 50 - 30 - ns
. SCKX,
SCK 1T — SIN hold time tsHixi SINX 0 - 0 - ns
. SCKX, 2teyep - i 2tevee - i
SOT — SCK 1 delay time tsovhi SOTx 30 30 ns
Serial clock "L" pulse width tsisy | SCKX Ztclygp i - Ztcfgp i - ns
: wpgn : tever + tever +
Serial clock "H" pulse width tsnst | SCKx 10 - 10 - ns
SCK | — SOT delay time tsLove SCKx, - 50 - 30 ns
SOTx
SCKx Slave mode
SIN — SCK 1 setup time tivsHE SINx’ 10 - 10 - ns
. SCKX,
SCK 1 — SIN hold time tsHixE SINX 20 - 20 - ns
SCK fall time tF SCKXx - 5 - 5 ns
SCK rise time tR SCKx - 5 - 5 ns

Notes: + The above characteristics apply to CLK synchronous mode.
+ tcyep indicates the APB bus clock cycle time.
About the APB bus number which Multi-function Serial is connected to, see "BBlock Diagram™ in
this data sheet.
These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.
When the external load capacitance = 30 pF.
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tscve |
SCK jl Von Von
Vou
——— tsovh ————» tsLovi
LVOH LVOH
SoT X< Vor VoL
tivsHi > tsHixi N
ViH ViH
SIN Vi Vi
Master mode
tR . tshsL Ry tsish
SCK a Vix
Vi (Vm
tsLove >
Von \on
SOT VoL X( VoL
tivsHe —ple———  tshixe
ViH ViH
SIN Vi Vi
Slave mode

« UART external clock input (EXT = 1)
(Vec =2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

" Value .
Parameter Symbol| Conditions . Unit | Remarks

Min Max
Serial clock "L" pulse width tsLsh tevep + 10 - ns
Serial clock "H" pulse width tsHsL _ tevep + 10 - ns
SCK fall time F | CLT30PF 3 5 ns
SCK rise time tR - 5 ns

tR tF
—> tsHsL -« tsLsH —>
SCK Vin Vin Vin
VIL VIL VIL
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(10) External Input Timing
(Vcc = 2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

. . Val .
Parameter |Symbol| Pin name | Conditions value Unit Remarks
Min Max
ADTG ND Copverter
trigger input
) . ) - - -
FRCKx 2tcyep ns | Free-run timer input
clock
1ICxx Input capture
; ting, i * i Wave form
Input pulse width L DTTIxX 2teyep ns generator
Except
. |
INTXX, Tg(\)er;wgéj:, 2levee + 100 S| External interrupt
NMIX 0P NMI
Timer mode, 500 i ns
Stop mode

*. teyep indicates the APB bus clock cycle time.
About the APB bus number which the A/D converter, Multi-function Timer, External interrupt are connected
to, see "MBIlock Diagram™ in this data sheet.

tINH o tINL
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(11) Quadrature Position/Revolution Counter timing

(Vee =2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Conditions . Value Unit
Min Max
AIN pin "H" width tAHL -
AIN pin "L" width taLL -
BIN pin "H" width taHL -
BIN pin "L" width taLL -
BIN rise time from ¢ PC_Mode2 or
AIN pin "H" level AUBU PC_Mode3
AIN fall time from ¢ PC_Mode2 or
BIN pin "H" level BUAD PC_Mode3
BIN fall time from ¢ PC_Mode2 or
AIN pin "L" level ADBD PC_Mode3
AIN rise time from t PC_Mode2 or
BIN pin "L" level BDAU PC_Mode3
AIN rise time from t PC_Mode2 or Dy ® i ns
BIN pin "H" level BUAU PC_Mode3 cvep
BIN fall time from ¢ PC_Mode2 or
AIN pin "H" level AUBD PC_Mode3
AIN fall time from t PC_Mode2 or
BIN pin "L" level BDAD PC_Mode3
BIN rise time from ¢ PC_Mode2 or
AIN pin "L" level ADBU PC_Mode3
ZIN pin "H" width tzuL QCR:CGSC="0"
ZIN pin "L" width tzL QCR:CGSC="0"
AIN/BIN rise and fall time wan
from determined ZIN level (zase QCR:CGSC="1
Determined ZIN level from -
AIN/BIN rise and fall time | ABFZ QCR:CGSC="1

*. teyep indicates the APB bus clock cycle time.
About the APB bus number which Quadrature Position/Revolution Counter is connected to, see
"MBlock Diagram" in this data sheet.
P tAHL tALL
AIN
» b e > «— >
tauBu tBUAD tADBD tBDAU
BIN

A
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ZIN

tBHL tBLL
< » <
BIN
< > < > +—> >
tBUAU tAuBD tBDAD tADBU
AIN
< > < >
tAHL taLL
P
tme

ZIN

AIN/BIN
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(12) 1°C Timing

(Vee = 2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

. tandard-m Fast-m .
Parameter Symbol| Conditions Sta _da d-mode as ode Unit|Remarks
Min Max | Min | Max
SCL clock frequency FscL 0 100 0 400 | kHz
(Repeated) START condition
hold time thpsTa 4.0 - 0.6 - us
SDA | — SCL |
SCLclock "L" width fLow 4.7 - 1.3 - us
SCLclock "H" width thicH 4.0 - 0.6 - us
(Repeated) START setup time tsusia 47 i 0.6 i us
SCL 1 — SDA | C_ = 30 pF
Data hold time N " »2 53
SCL | — SDA | 1 tiopar |R = (Vp/loL) 0 3.45 0 0.9 us
Data setup time
SDA | 1 — SCL 1 tsupar 250 100 ns
STOP condition setup time
SCL 1 — SDA1 tsusto 4.0 - 06 | - | s
Bus free time between
"STOP condition" and taur 4.7 - 1.3 - us
"START condition”
8 MHz < i ) i ) *
tCYCP < 40 MHz 2 tCYCP 2 tCYCP ns 5
. L 40 MHz < 4 4
Noise filter tsp toyep< 60 MHz 3 teyep™ - 3 teyep™ - ns |*5
60 MHz < A i I *

tevep < 72 MHZ 4 tevep 4 teyep ns |*5

*1: Rand C represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively.

*2:
*3:

Vp indicates the power supply voltage of the pull-up resistance and 1o, indicates Vo guaranteed current.
The maximum typpar must satisfy that it does not extend at least "L" period (t_ow) of device's SCL signal.
A Fast-mode 1°C bus device can be used on a Standard-mode 1°C bus system as long as the device satisfies

A

the requirement of "tsypar > 250 ns".

*4:

tevep is the APB bus clock cycle time.

About the APB bus humber which I°C is connected to, see "BBlock Diagram" in this data sheet.
To use Standard-mode, set the APB bus clock at 2 MHz or more.
To use Fast-mode, set the APB bus clock at 8 MHz or more.

*5:

The number of steps of the noise filter can be changed with register settings.

Change the number of the noise filter steps according to APB2 bus clock frequency.

Y

SDA

SCL

tsusto

teur
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(13) ETM Timing
(Vcc =2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C

. . Val .
Parameter Symbol | Pin name Conditions vaue Unit Remarks
Min | Max
Data hold t TRACECLK, | Vee=43V | 2 > ns
fMT | TRACED[3:0] | Vce<45V | 2 | 15
TRACECLK Ut Vee>45V - 50 |MHz
frequency TRACE Vee<45V | - | 32 |[MHz
TRACECLK
TRACECLK Vec=4.5V 20 - ns
le tim trrace
cycle ime Vee<45V 3125 - ns
Note: When the external load capacitance = 30 pF.
| foyee |
|t »
I "
HCLK _/W
; ;
! treace !
. g
TRACECLK ‘ | '
CEC 1 Vou  Vor 1 Von
| | |
| | |
i tervn | e i
| ! |
‘ I ! |
TRACED[3:0] >< xg': >< xgt'
| | 1 |
| ! | !
‘ | ! |
| 1
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(14) JTAG Timing

(Vee = 2.7V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

. - Val .
Parameter Symbol | Pin name | Conditions _vaue Unit Remarks
Min Max
TMS, TDI setup t TCK, Vee>4.5V 15 ) s
time JTAGS 1 TMS, TDI | Vcec<45V
. TCK, Vcc>45V
TMS, TDI hold time t1AGH TMS, TDI Voo <45V 15 - ns
Vec>45V - 25
TDO delay time tyraGD Tl_gé ns
Vee <45V - 45
Note: When the external load capacitance = 30 pF.
| |
TCK | Von
va !
: | tlTAGS : tlTAlGH |
1 : Am—
TMS/TDI | “Von | Von™
| Voo 1 VoL :
| traco |
AR
TDO : “Von
! <Vo.

A
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5. 12-bit A/D Converter

* Electrical characteristics for the A/D converter
(Vece = Avee = 2.7V t0 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin . Value Unit Remarks
name Min Typ Max
Resolution - - - - 12 bit
Integral Nonlinearity - - - +4.5 LSB
Differential Nonlinearity - - - +25 LSB _
Zero transition voltage Vr ANXX - +15 mV ?\S/T/H =27Vio
Full-scale transition Vesr ANXX i AVRH + 15| mv
voltage
Conversion time - - L0+ - - g [AVeC245V
1.2%1 - - " [AVec <45V
Sampling time Ts - 2 - - ns [Avec=45V
ping * i i AVce <45V
Compare clock cycle*? Teck - 50 - 2000 ns
State t_ransmon _tlme to Tstt ) i i 10 us
operation permission
Analog input capacity Camn - - - 12.9 pF
. . 2 Avcc>45V
Analog input resistance Rain - - - 38 kQ AVC <45V
Interchannel disparity - - - - 4 LSB
Analog port input ) ANXX i i 5 WA
current
Analog input voltage - ANXX AVgs - AVRH \Y/
Reference voltage - AVRH 2.7 - AVce Vv
*1: The Conversion time is the value of sampling time (Ts) + compare time (Tc).
The condition of the minimum conversion time is the following.
AVce > 4.5V, HCLK=120 MHz  sampling time: 300 ns compare time: 700 ns
AVce <45V, HCLK=120 MHz  sampling time: 500 ns compare time: 700 ns

Ensure that it satisfies the value of the sampling time (Ts) and compare clock cycle (Tcck).
For setting of the sampling time and compare clock cycle, see "CHAPTER 1-1: A/D Converter" in "FM3
Family PERIPHERAL MANUAL Analog Macro Part".
The registers setting of the A/D Converter are reflected in the operation according to the APB bus clock
timing.
The sampling clock and compare clock is generated from the Base clock (HCLK).
About the APB bus number which the A/D Converter is connected to, see "BBlock Diagram™ in this data
sheet.

*2: A necessary sampling time changes by external impedance.
Ensure that it set the sampling time to satisfy (Equation 1).

*3: Compare time (Tc) is the value of (Equation 2).
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ANXX Comparator
Rext  Analog inputpin  Ran

Analog
signal source

Can

(Equation 1) Ts> ( Ran + Rext ) x Can % 9

Ts: Sampling time

Ran:  input resistance of A/D =2 kQ at 4.5 < AV <5.5
input resistance of A/D = 3.8 kQ at 2.7 <AVc < 4.5

Can:  input capacity of A/D = 12.9 pF at 2.7 <AV¢c <5.5

Rext:  Output impedance of external circuit

(Equation 2) Tc = Tcck x 14

Tc: Compare time
Teck:  Compare clock cycle
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* Definition of 12-bit A/D Converter Terms

- Resolution :Analog variation that is recognized by an A/D converter.

* Integral Nonlinearity . Deviation of the line between the zero-transition point
(0b000000000000«——0b000000000001) and the full-scale transition point
(Ob111111111110<——0b111111111111) from the actual conversion
characteristics.

- Differential Nonlinearity  : Deviation from the ideal value of the input voltage that is required to change
the output code by 1 LSB.

Integral Nonlinearity Differential Nonlinearity
OXFFFT
Actual conversion .
OxFFET Characteristics { Ox(N+1)t Actual conversion
{1 LSB(N-1) + Vz1} characteristics
OXFFD+
Vest Ideal charagteristi
. : (Actually- | o eal characteristics
2 i \/ measured | 3
5 value) 3
© 0x004- VT —
g (Actually-measured 8
‘C (=)
& 0x003+ value) B Ox(N-1)T Vet
\Actual conversion | T (Actually-measured
- : value
0x0021 characteristics ; Vit )
Ideal characteristics (Actually-measured
0x001 O0x(N-2) ‘ value)
Vzr (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input

Vit - {1LSB % (N - 1) + V7}

Integral Nonlinearity of digital output N = 1LSB [LSB]
. . . . .. V(N+1)T'VNT
Differential Nonlinearity of digital output N = 1LSB -1 [LSB]
— VFST - VZT
1LSB = 4094
N: A/D converter digital output value.

Vzr: Voltage at which the digital output changes from 0x000 to 0x001.
Vest:  Voltage at which the digital output changes from OXFFE to OxFFF.
Vnr: Voltage at which the digital output changes from Ox(N - 1) to OxN.
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6. Low-Voltage Detection Characteristics

(1) Low-Voltage Detection Reset

A

(Ta = - 40°C to + 85°C)

Parameter Symbol | Conditions . Value Unit Remarks
Min | Typ | Max
Detected voltage VDL - 225 | 245 | 2.65 | V | When voltage drops
Released voltage VDH - 230 | 250 | 270 | V | When voltage rises
(2) Interrupt of Low-Voltage Detection
(Ta=-40°C to + 85°C)
- Value .
Parameter Symbol | Conditions . Unit Remarks
Min | Typ | Max

Detected voltage VDL SVHI = 0000 2.58 2.8 3.02 V | When voltage drops
Released voltage VDH 267 | 29 3.13 V | When voltage rises
Detected voltage VDL SVHI = 0001 276 | 3.0 3.24 V | When voltage drops
Released voltage VDH 2.85 3.1 3.34 V | When voltage rises
Detected voltage VDL SVHI = 0010 2.94 3.2 3.45 V | When voltage drops
Released voltage VDH 3.04 3.3 3.56 V | When voltage rises
Detected voltage VDL SVHI = 0011 3.31 3.6 3.88 V | When voltage drops
Released voltage VDH 340 | 37 3.99 V | When voltage rises
Detected voltage VDL SVHI = 0100 340 | 3.7 3.99 V | When voltage drops
Released voltage VDH 350 | 338 4.10 V | When voltage rises
Detected voltage VDL SVHI = 0111 3.68 | 4.0 4.32 V | When voltage drops
Released voltage VDH 3.77 4.1 4.42 V | When voltage rises
Detected voltage VDL SVHI = 1000 3.77 4.1 4.42 V | When voltage drops
Released voltage VDH 3.86 4.2 4,53 V | When voltage rises
Detected voltage VDL SVHI = 1001 3.86 4.2 4,53 V | When voltage drops
Released voltage VDH 396 | 43 4.64 V | When voltage rises
LVD stabilization T ) i i 4032 x
wait time Lvbw toyer® | M s

*: tcycp indicates the APB2 bus clock cycle time.
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7. Flash Memory Write/Erase Characteristics

(1) Write / Erase time

(Vec = 2.7V to 5.5V, Ta = - 40°C to + 85°C)

Value .
Parameter nit Remark
aramete Typ* Max® U emarks

Sector erase | -arge Sector 0.7 3.7 . Includes write time prior to internal
time Small Sector 0.3 1.1 erase

Ha.lf vv_ord (16-bit) 12 384 us l\_lot including system-level overhead
write time time.

Chip erase time 136 68 s Includes write time prior to internal

erase

*. The typical value is immediately after shipment, the maximam value is guarantee value under 100,000

cycle of erase/write.

(2) Write cycles and data hold time

Eraseé\é\ggé )cycles Data( ;;Ii?)tlme Remarks
1,000 20*
10,000 10*
100,000 5*

*. Ataverage + 85°C
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8. Return Time from Low-Power Consumption Mode

(1) Return Factor: Interrupt

The return time from Low-Power consumption mode is indicated as follows. It is from receiving the

return factor to starting the program operation.

Return Count Time

(VCC =2.7Vto55V, Ta=-40°Cto + 85°C)

Value .
Parameter Symbol Tvp [ Max* Unit Remarks
SLEEP mode tevee ns
High-speed CR TIMER mode,
Main TIMER mode, 40 80 us
PLL TIMER mode ]
Low-speed CR TIMER mode Tient 453 737 us
Sub TIMER mode 453 737 us
STOP mode 453 737 us

*: The maximum value depends on the accuracy of built-in CR.

+ Operation example of return from Low-Power consumption mode (by external interrupt*)

A

ExtINT

Interrupt factor
accept

CPU

Operation

Active

Tient

R —— S —

Interrupt factor
clear by CPU

Start

*: External interrupt is set to detecting fall edge.

January 31, 2014, MB9B110T-DS706-00016-3v0-E

113



N\

SPANSION

- DataSheet

Operation example of return from Low-Power consumption mode (by internal resource interrupt*)
|

Internal
Resource INT

Int .
nterrupt factor Active
accept
|
|
! Ticnt '
| Interrupt factor
: clear by CPU
|
|
|
CPU
. Start
Operation a

*: Internal resource interrupt is not included in return factor by the kind of Low-Power consumption mode.

Notes: « The return factor is different in each Low-Power consumption modes.
See "CHAPTER 6: Low Power Consumption Mode" and "Operations of Standby Modes" in FM3
Family PERIPHERAL MANUAL about the return factor from Low-Power consumption mode.
+ When interrupt recoveries, the operation mode that CPU recoveries depends on the state before
the Low-Power consumption mode transition. See "CHAPTER 6: Low Power Consumption
Mode" in "FM3 Family PERIPHERAL MANUAL".
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(2) Return Factor: Reset

The return time from Low-Power consumption mode is indicated as follows. It is from releasing reset to

starting the program operation.

Return Count Time

(Ve =2.7V 10 5.5V, Ta = - 40°C to + 85°C)

A

Value .
Parameter Symbol Typ Maxc™ Unit Remarks
SLEEP mode 321 461 us
High-speed CR TIMER mode,
Main TIMER mode, 321 461 us
PLL TIMER mode
Low-speed CR TIMER mode Trent 441 701 s
Sub TIMER mode 441 701 us
STOP mode 441 701 us
*: The maximum value depends on the accuracy of built-in CR.
+ Operation example of return from Low-Power consumption mode (by INITX)
[ [
INITX
o |
[ [ |
' » ! !
C i
Internal RST RST Active | Release
[
| [ |
[ e —— Lt
I : Trent :
I |
[
[
|
[
CPU
Operation Start
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Operation example of return from low power consumption mode (by internal resource reset*)
I

Internal
Resource RST

Internal RST RST Active Release

|

> >

: Trent I

) |
|
|
|
|

CPU
Operation Start

*: Internal resource reset is not included in return factor by the kind of Low-Power consumption mode.

Notes: « The return factor is different in each Low-Power consumption modes.
See "CHAPTER 6: Low Power Consumption Mode™ and "Operations of Standby Modes" in FM3
Family PERIPHERAL MANUAL.

+ When interrupt recoveries, the operation mode that CPU recoveries depends on the state before
the Low-Power consumption mode transition. See "CHAPTER 6: Low Power Consumption
Mode" in "FM3 Family PERIPHERAL MANUAL".

+ The time during the power-on reset/low-voltage detection reset is excluded. See "(6) Power-on
Reset Timing in 4. AC Characteristics in B Electrical Characteristics” for the detail
on the time during the power-on reset/low -voltage detection reset.

+ When in recovery from reset, CPU changes to the high-speed CR run mode. When using the main
clock or the PLL clock, it is necessary to add the main clock oscillation stabilization wait time or
the main PLL clock stabilization wait time.

+ The internal resource reset means the watchdog reset and the CSV reset.
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On-chip .
Part number Flash %r;zg:\l/lp Package Packing
memory
MB9BF116SPMC-GE1 512 Kbyte 64 Kbyte |
i} Plastic * LQFP 144-pin
MB9BF117SPMC-GE1 768 Kbyte 96 Kbyte (0.5 mm pitch), (EPT-144P-Mo08)
MB9BF118SPMC-GE1 1 Mbyte 128 Kbyte
MB9BF116TPMC-GE1 512 Kbyte 64 Kbyte _ _
MB9BFI117TPMC-GEL | 768 Kbyte | 96 Kbyte Plastic * LQFP 176-pin Tray
(0.5 mm pitch), (FPT-176P-MO07)
MB9BF118TPMC-GE1 1 Mbyte 128 Kbyte ' ’
MB9BF116TBGL-GE1 512 Kbyte 64 Kbyte
) Plastic * PFBGA 192-pin
MB9BF117TBGL-GE1 768 Kbyte 96 Kbyte (0.8 mm pitch). (BGA-192P-M06)
MB9BF118TBGL-GE1 1 Mbyte 128 Kbyte
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B PACKAGE DIMENSIONS

176-pin plastic LQFP

(FPT-176P-M07)

Lead pitch 0.50 mm
Package width x 24.0 x 24.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX

(Recf;eor:ice) P-LQFP-0176-2424-0.50

176-pin plastic LQFP
(FPT-176P-M07)

26.00+0.20(1.024+.008)SQ

*24.00+0.10(.945+.004)SQ

&
AAnARARAARAAAAARARAARAAAAARARAARAAARARAAAAR
Ci= =@
% INDEX Q %
95 =
kR R R R R R G REE R R ER R R REREELLE
LEAD No.(1)
0.50(.020)

0.22£0.05
7.009+.002) & 0-08(.003)®

© 2004-2010 FUJITSU SEMICONDUCTOR LIMITED F1760135-c-1-3

Note 1) * : Values do not include resin protrusion.

Resin protrusion is +0.25(.010)Max(each side).
Note 2) Pins width and pins thickness include plating thickness
Note 3) Pins width do not include tie bar cutting remainder.

0.145£0.055
(:006.002)

Details of "A" part

4020

‘ [
‘ [
I 1.50-00 X . |
—— os (Mounting height
| (050753 ¢ g height) |
[
‘ [
‘ 0.10£0.10 |
| (.004+.004)!
} (Stand off) |
[
‘ [
‘ [
' 0.50£0.20 0.25(.010) |
| (020+008 |
it | | _0.600.15 |
NS | (:024+.006) |

Dimensions in mm (inches).
Note: The values in parentheses are reference values.
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144-pin plastic LQFP Lead pitch 0.50 mm
Package width x 20.0 x 20.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 1209
(FPT-144P-M08) Code P-LFQFP144-20x20-0.50
(Reference)

144-pin plastic LQFP
(FPT-144P-M08)

22.00+0.20(.866+.008)SQ
*20.00+0.10(.787+.004)SQ

@
AAAAAAARAARTAAAARRAAAAARAAAAARARAAAR
O
% INDEX Q %
@3 © =®
R R B R R L LR L LN
LEADNo.@‘
il 0.50(.020) 0.2210.05

(.009+.002)

© 2003-2010 FUJITSU SEMICONDUCTOR LIMITED F144019S-c-4-8

Note 1) *:Values do not include resin protrusion.
Resin protrusion is +0.25(.010)Max(each side).

Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.

0.14540.055
(:006+£.002)

[~]0.08(.003)

-
Details of "A" part
1.50°5%

+.008

(.059%60

(Mounting height)

0.10+0.10
(.004+£.004)
y (Stand off)

0.60+0.15

(:024+.006)

Dimensions in mm (inches).

Note: The values in parentheses are reference values.
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192-ball plastic FBGA Ball pitch 0.80 mm
i X
Package width 12.00 mm x 12.00 mm
package length
Lead shape Ball
Sealing method Plastic mold
Mounting height 1.45 mm Max.
Weight 0.34g
(BGA-192P-M06)
192-ball plastic FBGA
(BGA-192P-M06)
10.40(.409)REF
12.00+0.10(.472+.004)
©]0.20.008) S[ 8] 0.80(.031
"I T REF
oo00000lobbooo 14
GOO0O0O0O0O000000H | 13
0000000000000 | 12
0000000000000 O | 11
FOO 000000000000 | 10
FOOOO0OO00OO0I0O0O0000 | 9
12.00+0.10 0000000000000 0 | 8
(472+.004) 10.40(.409) 0000000000000 O0 |7
REF 0000000000000 | 6
0000000000000 O0 |5
0000000000000 | 4
—————————————— 0000000000000 | 3
0POOOOO0OO000O0 | 2
\\ ©00000000000 1
PNMLKJHGFEDCBA
(INDEX AREA) [6]0.20(.008) S]A] INDE
192-90.45+0.10 |
@[ 20.08(.003®] S|A] B
0.35:0.10 (?digfo%g) (19200162 004 | | 0.0 CCIISIALD
(.014+.004 (Seated height)
(Stand off)
|
TO0U0U0U000U0000U00 O
[=[0.10(.004) S]
Dimensions in mm (inches).
© 2008-2010 FUJITSU SEMICONDUCTOR LIMITED B192006S-c-1-3 Note: The values in parentheses are reference values.
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B Major Changes

Page Section Change Results
Revision 1.0
- | - Initial release
Revision 2.0
Sto 10 B PN ASSIGNMENT Added the description of "Note".
* Revised the description of "<C pin".
61,62 B HANDLING DEVICES » Added the description of "<Base Timer".
M 51 OCK DIAGRAM Corrected the figure.
63 - TIOA: input — input/output
- TIOB: output — input
M ELECTRICAL CHARACTERISTICS + Added the "Smoothing capacitor (Cs)".
74 - " - Added the footnote
2. Recommended Operating Conditions )
79 4. AC Characteristics Added "Internal operating clock frequency (Fcm): Master Clock™.
(1) Main Clock Input Characteristics
(4-1) Operating Conditions of Main PLL Added "Main PLL clock frequency (Fcixei)"
(In the case of using main clock for input of PLL)
81 (4-2) Operating Conditions of Main PLL
(In the case of using built-in high-speed CR clock
for the input clock of the main PLL)
5. 12-bit A/D Converter + Added the Symbol.
® Electrical Characteristics for the A/D Converter | * Deleted the following Pin name.
- "Sampling time"
- "Compare clock cycle"
109 - "State transition time to operation permission"
- "Analog input capacity"
- "Analog input resistance"
« Corrected the value of "Compare clock cycle (Tcck)".
Max: 10000 — 2000
Revision 2.1
- | - | Company name and layout design change
Revision 3.0
HFeatures i . .
2 ®External Bus Interface Added the description of Maximum area size
8,9 HPin Assignment Added SWCLK and SWDIO and SWO
L - Added the description of I°C to the type of E, F, I, L
50 to 55 HW1/O Circuit Type . Added about +B input
60 MHandling Devices Added "®Stahilizing power supply voltage"
- . Added the following description
60 MHandling Devices "Evaluate oscillation of your using crystal oscillator by your mount
®Crystal oscillator circuit board."
EHandling Devices -
61 oC Pin Changed the description
63 MBlock Diagram Modified the block diagram
EMemory Map e " - "
65 . Memory map(1) Modified the area of "Extarnal Device Area
66 W Memory Map Added the summary of Flash memory sector and the note
- Memory map(2)
. - - Added the Clamp maximum current
73,74 :ilgzgfﬁﬁel I\C/Ir;(ri?ﬁjer::slg;tsin s - Added the output current of P80, P81, P82, P83
) Y - Added about +B input
BElectrical Characteristics - Modified the minimum \{alue of Analog reference voltage
8 2. Recommended Operation Conditions + Added Smoothing capacitor
) P - Added the note about less than the minimum power supply voltage
. . - Changed the table format
MElectrical Charac_terlstlcs - Added Main TIMER mode current
76,77 3. DC Characteristics
(1) Current rating - Added Flash Memory Current
- Moved A/D Converter Current
MElectrical Characteristics
81 4. AC Characteristics Added Frequency stability time at Built to in high to speed CR
(3) Built to in CR Oscillation Characteristics
RElectrical Charaqterlstlcs - Added Time until releasing Power to on reset
83 4 AC Characteristics - Changed the figure of timin
(6) Power to on Reset Timing 9 9 Y
HMElectrical Characteristics
85 to 87 4. AC Characteristics Modified Data output time
(7) External Bus Timing

A
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Page Section Change Results
HMElectrical Characteristics - Modified from UART Timing to CSIO/UART Timing
9410101 | 4. AC Characteristics - Changed from Internal shift clock operation to Master mode
(9) CSIO/UART Timing - Changed from External shift clock operation to Slave mode
- Added the typical value of Integral Nonlinearity, Differential
Nonlinearity, Zero transition voltage and Full to scale transition
108 HMElectrical Characteristics voltage
5. 12bit A/D Converter - Added Conversion time at AVcc < 4.5V
- Modified Stage transition time to operation permission
- Modified the minimum value of Reference voltage
BElectrical Characteristics
113t0 116 | 8. Return Time from Low to Power Consumption Added Return Time from Low to Power Consumption Mode
Mode
117 WOrdering Information Change to full part number
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Colophon

The products described in this document are designed, developed and manufactured as contemplated for general use,
including without limitation, ordinary industrial use, general office use, personal use, and household use, but are not
designed, developed and manufactured as contemplated (1) for any use that includes fatal risks or dangers that, unless
extremely high safety is secured, could have a serious effect to the public, and could lead directly to death, personal injury,
severe physical damage or other loss (i.e., nuclear reaction control in nuclear facility, aircraft flight control, air traffic
control, mass transport control, medical life support system, missile launch control in weapon system), or (2) for any use
where chance of failure is intolerable (i.e., submersible repeater and artificial satellite). Please note that Spansion will not
be liable to you and/or any third party for any claims or damages arising in connection with above-mentioned uses of the
products. Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss
from such failures by incorporating safety design measures into your facility and equipment such as redundancy, fire
protection, and prevention of over-current levels and other abnormal operating conditions. If any products described in
this document represent goods or technologies subject to certain restrictions on export under the Foreign Exchange and
Foreign Trade Law of Japan, the US Export Administration Regulations or the applicable laws of any other country, the
prior authorization by the respective government entity will be required for export of those products.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a
Spansion product under development by Spansion. Spansion reserves the right to change or discontinue work on any
product without notice. The information in this document is provided as is without warranty or guarantee of any kind as to
its accuracy, completeness, operability, fitness for particular purpose, merchantability, non-infringement of third-party
rights, or any other warranty, express, implied, or statutory. Spansion assumes no liability for any damages of any kind
arising out of the use of the information in this document.

Copyright © 2011-2015 Spansion  All rights reserved. Spansion®, the Spansion logo, MirrorBit®, MirrorBit® Eclipse™,
ORNAND™, Easy DesignSim™, Traveo™ and combinations thereof, are trademarks and registered trademarks of
Spansion LLC in the United States and other countries. Other names used are for informational purposes only and may be
trademarks of their respective owners.

126 MB9B110T-DS706-00016-3v0-E, February 10, 2015



