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1. SCOPE

1.1 Scope. This drawing documents two product assurance class levels consisting of high reliability (device classes Q and
M) and space application (device class V). A choice of case outlines and lead finishes are available and are reflected in the
Part or Identifying Number (PIN). When available, a choice of Radiation Hardness Assurance (RHA) levels are reflected in the
PIN.

1.2 PIN. The PIN is as shown in the following example:

5962 - 96745 01 Q X
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)
\Y

Drawing number
1.2.1 RHA designator. Device classes Q and V RHA marked devices meet the MIL-PRF-38535 specified RHA levels and
are marked with the appropriate RHA designator. Device class M RHA marked devices meet the MIL-PRF-38535, appendix A
specified RHA levels and are marked with the appropriate RHA designator. A dash (-) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) identify the circuit function as follows:

Device type Generic number Circuit function
01 21062 32-bit digital signal processor, 2 Mbit SRAM
02 21060 32-bit digital signal processor, 4 Mbit SRAM

1.2.3 Device class designator. The device class designator is a single letter identifying the product assurance level as
follows:

Device class Device requirements documentation
M Vendor self-certification to the requirements for MIL-STD-883 compliant,
non-JAN class level B microcircuits in accordance with MIL-PRF-38535,
appendix A
QorV Certification and qualification to MIL-PRF-38535

1.2.4 Case outline(s). The case outline(s) are as designated in MIL-STD-1835 and as follows:

Outline letter Descriptive designator Terminals Package style
X See figure 1 240 Gull wing flatpack cavity down heat sink
Y See figure 1 240 Gull wing flatpack cavity up heat sink
T See figure 1 240 Flatpack with non-conductive tie-bar
cavity down heat sink
U See figure 1 240 Flatpack with non-conductive tie-bar

cavity up heat sink

1.2.5 Lead finish. The lead finish is as specified in MIL-PRF-38535 for device classes Q and V or MIL-PRF-38535, appendix
A for device class M.
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1.3 Absolute maximum ratings. 1/

SUupply VOItAgE raNGE (VDD) .. cvereeieeeeiaiieieeeceir e stieessteeeeeeee s s ee e s seee e e saeee e enneeas -0.3Vdcto+7.0V dc
INPUL VOILAGE rANGE (VIN) .. uueeeeiieieeeeeseie e et e e s et e e eestee e ee e e st eeeenee e s enneeeeeseeeeneanee -0.3V dcto Vpp + 0.3V dc
Output VOItAgE raNGE (VOUT) weeeverereeereiitieieeastireeseeeesstteeeessteeesseeeeessnneeeeaaseeesenes -0.3V dcto Vpp + 0.3V dc
(o T=To lz=T =T c= 1 (o= ST PRPPR 200 pF
Lead temperature (soldering, 5 SECONAS).......cueerviiiiiir i +280°C
Storage temperature range (TSTG) «eeeeerreererrrrerieee e ee e -65°C to +150°C
Maximum power disSIPation (PD) .. ..cccvvirieeeer e 5W
Thermal resistance junction-to-case (®c):

Cases XY, T,and U ..., 0.24°C/W

1.4 Recommended operating conditions.

SUupply VOItAgE raNGE (VDD) .. cvereeieeeeiaiieieeeceir e stieessteeeeeeee s s ee e s seee e e saeee e enneeas +4.75V dcto +5.25 V dc
Case operating temperature range (Tc) .oooocverieeeerniee e e -55°C to +125°C

1.5 Digital logic testing for device classes Q and V.

Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) ........ccovviiiiiiieee e XX percent 2/

2. APPLICABLE DOCUMENTS

2.1 Government specification, standards. and handbooks. The following specification, standards, and handbooks form a
part of this drawing to the extent specified herein. Unless otherwise specified, the issues of these documents are those listed in
the issue of the Department of Defense Index of Specifications and Standards (DoDISS) and supplement thereto, cited in the
solicitation.

SPECIFICATION
DEPARTMENT OF DEFENSE
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
DEPARTMENT OF DEFENSE
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-973 - Configuration Management.
MIL-STD-1835 - Interface Standard For Microcircuit Case Outlines.
HANDBOOKS
DEPARTMENT OF DEFENSE

MIL-HDBK-103 - List of Standard Microcircuit Drawings (SMD's).
MIL-HDBK-780 - Standard Microcircuit Drawings.

(Unless otherwise indicated, copies of the specification, standards, and handbooks are available from the Standardization
Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

1/ Stress above the absolute maximum rating may cause permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.
2/ Values are not available.
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2.2 Non-Government publications. The following document(s) form a part of this document to the extent specified herein.
Unless otherwise specified, the issues of the documents which are DOD adopted are those listed in the issue of the DODISS
cited in the solicitation. Unless otherwise specified, the issues of documents not listed in the DODISS are the issues of the
documents cited in the solicitation.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
IEEE Standard 1149.1 - IEEE Standard Test Access Port and Boundary Scan Architecture.

(Applications for copies should be addressed to the Institute of Electrical and Electronics Engineers, 445 Hoes Lane,
Piscataway, NJ 08854-4150.)

(Non-Government standards and other publications are normally available from the organizations that prepare or distribute
the documents. These documents may also be available in or through libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this drawing and the references cited herein, the text
of this drawing takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

3. REQUIREMENTS

3.1 ltem requirements. The individual item requirements for device classes Q and V shall be in accordance with
MIL-PRF-38535 and as specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The
modification in the QM plan shall not affect the form, fit, or function as described herein. The individual item requirements for

device class M shall be in accordance with MIL-PRF-38535, appendix A for non-JAN class level B devices and as specified
herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as specified
in MIL-PRF-38535 and herein for device classes Q and V or MIL-PRF-38535, appendix A and herein for device class M.

3.2.1 Case outlines. The case outlines shall be in accordance with 1.2.4 and figure 1 herein.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2.

3.2.3 Block diagram. The block diagram shall be as specified on figure 3.

3.2.4 Boundary scan instruction codes. The boundary scan instruction codes shall be as specified on figure 4.

3.2.5 Timing waveforms. The timing waveforms shall be as specified on figure 5.

3.2.6 Radiation exposure circuit. The radiation exposure circuit shall be as specified when available.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified herein, the
electrical performance characteristics and postirradiation parameter limits are as specified in table | and shall apply over the full
case operating temperature range.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table Il. The electrical
tests for each subgroup are defined in table I.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. In addition, the manufacturer's PIN may also be
marked as listed in MIL-HDBK-103. For packages where marking of the entire SMD PIN number is not feasible due to space
limitations, the manufacturer has the option of not marking the "5962-" on the device. For RHA product using this option, the
RHA designator shall still be marked. Marking for device classes Q and V shall be in accordance with MIL-PRF-38535.
Marking for device class M shall be in accordance with MIL-PRF-38535, appendix A.

3.5.1 Certification/compliance mark. The certification mark for device classes Q and V shall be a "QML" or "Q" as required in
MIL-PRF-38535. The compliance mark for device class M shall be a "C" as required in MIL-PRF-38535, appendix A.
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3.6 Cetrtificate of compliance. For device classes Q and V, a certificate of compliance shall be required from a QML-38535
listed manufacturer in order to supply to the requirements of this drawing (see 6.6.1 herein). For device class M, a certificate of
compliance shall be required from a manufacturer in order to be listed as an approved source of supply in MIL-HDBK-103 (see
6.6.2 herein). The certificate of compliance submitted to DSCC-VA prior to listing as an approved source of supply for this
drawing shall affirm that the manufacturer's product meets, for device classes Q and V, the requirements of MIL-PRF-38535
and herein or for device class M, the requirements of MIL-PRF-38535, appendix A and herein.

3.7 Cetrtificate of conformance. A certificate of conformance as required for device classes Q and V in MIL-PRF-38535 or
for device class M in MIL-PRF-38535, appendix A shall be provided with each lot of microcircuits delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DSCC-VA of change of product (see 6.2
herein) involving devices acquired to this drawing is required for any change as defined in MIL-STD-973.

3.9 Verification and review for device class M. For device class M, DSCC, DSCC's agent, and the acquiring activity retain
the option to review the manufacturer's facility and applicable required documentation. Offshore documentation shall be made
available onshore at the option of the reviewer.

3.10 Microcircuit group assignment for device class M. Device class M devices covered by this drawing shall be in
microcircuit group number 132 (see MIL-PRF-38535, appendix A).

3.11 IEEE 1149.1 compliance. Theses devices shall be compliant to IEEE 1149.1.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. For device classes Q and V, sampling and inspection procedures shall be in accordance with
MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the QM plan
shall not affect the form, fit, or function as described herein. For device class M, sampling and inspection procedures shall be
in accordance with MIL-PRF-38535, appendix A.

4.2 Screening. For device classes Q and V, screening shall be in accordance with MIL-PRF-38535, and shall be conducted
on all devices prior to qualification and technology conformance inspection. For device class M, screening shall be in
accordance with method 5004 of MIL-STD-883, and shall be conducted on all devices prior to quality conformance inspection.

4.2.1 Additional criteria for device class M.

a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition A, B, C, or D. The test circuit shall be maintained by the manufacturer under document revision level
control and shall be made available to the preparing or acquiring activity upon request. The test circuit shall specify
the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in test
method 1015.

(2) Ta=+125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table Il herein.
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TABLE |. Electrical performance characteristics.

Test Symbol Test conditions 1/ Group A Device Limits Unit
-55°C < Tec < +125°C subgroups type .
Unless otherwise specified Min Max
High level input voltage ViH Vbp = max 1,2,3 All 2.0 \
2/
High level input voltage ViHcr Vbp = max 1,2,3 All 2.2
3/
Low level input voltage Vi Vbp = min 1,2,3 All 0.8
2/ 3/
High level output VoH Vpp = min, lon = -2.0 mA 1,2,3 All 4.1
voltage 4/ 5/
Low level output VoL Vpp = min, loL = 4.0 mA 1,2,3 All 0.4
voltage 4/ 5/
High level input current IH Vpp = max, 1,2,3 All 10 pA
6/ 7/ Vin = Vpbp = max
Low level input current I Voo =max, Vin=0V 1,2,3 All 10
6/
Low level input current Ip Voo =max, Vin=0V 1,2,3 All 150
7/
Three-state leakage lozH Vpp = max, 1,2,3 All 10
current 8/ 9/ 10/ 11/ Vin = Vpbp = max
Three-state leakage lozL Vop = max, Vn=0V 1,2,3 All 10
current 8/ 13/
Three-state leakage lozrp Vpp = max, 1,2,3 All 350
current 13/ ViN = Vpp = max
Three-state leakage lozLc Voo =max, Vin=0V 1,2,3 All 1.5 mA
current 10/
Three-state leakage lozLa Vop =max, Vn=1.5V 1,2,3 All 350 pA
current 12/
Three-state leakage lozLar Voo =max, Vin=0V 1,2,3 All 4.2 mA
current 11/
Three-state leakage lozLs Vop = max, Vn=0V 1,2,3 All 150 pA
current 9/
Supply current Iooin tck = 25 ns, Vpp = max 1,2,3 All 730 15/ mA
(internal) 14/
Supply current (idle) IopiDLE tck = 25 ns, Vpp = max 1,2,3 All 300
16/
Input capacitance CiN fin = 1 MHz, Tcase = 25°C, 4 All 4.7 pF
17/ 18/ Vn=25V
See 4.4.1c
Functional test See 4.4.1b 7,8 All
See footnotes at end of table.
SIZE
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < Tec < +125°C subgroups | type .
Unless otherwise specified Min Max
CLKIN period tex See figure 4 18/ 9, 10, 11 All 25 100 ns
CLKIN width low tekL 9,10, 11 All
CLKIN width high toxH 9,10, 11 All
CLKIN rise/fall tekrr 9, 10, 11 All 3
(0.4 V-2.0 V)
m pulse width twrsT 9, 10, 11 All 4tCK
low 19/
RESET setup before tsrsT 9, 10, 11 All 14+DT/2 tek
CLKIN high 20/
IRQ2-0 setup before tsir 9, 10, 11 All 18+3DT/4
CLKIN high 21/
|RQ2-0 hold before tHiR 9, 10, 11 All 12+3DT/4
CLKIN high 21/
IRQ2-0 pulse width g/ tipw 9, 10, 11 All 2+tck
CLKIN high to TIMEXP | torex 9, 10, 11 All 15
FLAG3-0n setup tsF 9, 10, 11 All 8+5DT/16
before CLKIN high
23/
FLAG3-0On hold after tHr 9, 10, 11 All 0-5DT/16
CLKIN high 23/
FLAG3-0n delay after towrFI 9, 10, 11 All 5+7DT/16
RD/WR low 23/
FLAG3-0 hold after tHrwr 9, 10, 11 All 0
RD/WR deasserted
23/
FLAG3-0cuT delay toro 9, 10, 11 All 16
after CLKIN high
FLAG3-0out hold after thro 9, 10, 11 All 4
CLKIN high
CLKIN high to toroE 9, 10, 11 All 3
FLAG3-0cut enable
CLKIN high to torop 9, 10, 11 All 14
FLAG3-0ourt disable
Address, Selects delay | tobap 9,10, 11 All 18+DT+W
to data valid 24/ 25/
@ low to data valid 24/ tDRLD 9, 10, 11 All 12+5DT/8+W
Data hold from Address, | tuap 9,10, 11 All 0.5
Selects 26/ 27/

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < Tec < +125°C subgroups | type .
Unless otherwise specified Min Max
Data hold from BD tHDRH See figure 4 18/ 9,10, 11 All 2.0 ns
High 26/ 27/
ACK delay from toaak 9,10, 11 All 14+7DT/8+W
Address, Selects
25/ 28/
ACK delay from RD tosak 9,10, 11 All 8+DT/2+W
Low 28/
Address, Selects tDrRHA 9,10, 11 All O0+H
setup before
ADRCLK high
Address, Selects to toaRL 9,10, 11 All 2+3DT/8
RD low 25/
RD pulse width tRw 9,10, 11 All 12.5+5DT/8+W
RD high to WR trwr 9, 10, 11 All 8+3DT/8+HI
RD, DMAGX low
Address, Selects tsababc 9,10, 11 All 0+DT/4
setup before
ADRCLK high 25/
Address, selects to toawH 9,10, 11 All 17+15DT/16+W
WR deasserted 25/
Address, selects to toawL 9,10, 11 All 3+3DT/8
WR low 25/
WR pulse width tww 9,10, 11 All 12+9DT/16+W
Data setup before toowH 9,10, 11 All 7+DT/2+W
WR high
Address hold after towHA 9,10, 11 All 0.5+DT/16+H
WR deasserted
Data disable after tDATRWH 9,10, 11 All 1+DT/16+H 6+DT/16+H
WR deasserted 27/
WR high WR . RD twwr 9,10, 11 All 8+7DT/16+H
DMAGx low
Data disable before toowr 9,10, 11 All 5+3DT/8+I
WR or RD low
WR low to data twpe 9,10, 11 All -1+DT/16
enabled
Data setup before tsspaT 9,10, 11 All 3+DT/8
CLKIN
Data hold after tHsDATI 9,10, 11 All 3.5-DT/8
CLKIN
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A Device Limits Unit
-55°C < Tc < +125°C subgroups type .
Unless otherwise specified Min Max

ACK setup before tsacke See figure 4 18/ 9, 10, 11 All 6.5+DT/4 ns
CLKIN

ACK hold after tHack 9,10, 11 All -1-DT/4

CLKIN

Address, MSx , m’ tbabro 9, 10, 11 All 7-DT/8
BMS delay after

CLKIN 25/

Address, MSx , tHaDRO 9, 10, 11 All -1-DT/8
SW, BMS hold

after CLKIN

PAGE delay after torac 9,10, 11 All 9+ DT/8 16+DT/8
CLKIN

RD high delay toroo 9,10, 11 All -2-DT/8 4-DT/8
after CLKIN

WR high delay after towro 9,10, 11 All -3-3DT/16 4-3DT/16
CLKIN

RD/WR low delay torRwL 9,10, 11 All 8+DT/4 12.5+DT/4
after CLKIN

Data delay after tspbpaTto 9,10, 11 All 19.5+5DT/16
CLKIN

Data disable after toaTTR 9,10, 11 All 0-DT/8 7-DT/8
CLKIN 27/

ADRCLK delay after tbabcek 9,10, 11 All 4+DT/8 10+DT/8
CLKIN

ADRCLK period tabrck 9,10, 11 All tek

ADRCLK width high tabRCKH 9,10, 11 All (tck/2)-2

ADRCLK width low taDRCKL 9,10, 11 All (tck/2)-2

Address, SwW setup tsaDRI 9, 10, 11 All 15+DT/2

before CLKIN

Address. SW hold tHADRI 9, 10, 11 All 5+DT/2
before CLKIN

RD/WR low setup tsrwLI 9, 10, 11 All 9.5+5DT/16

before CLKIN 29/

B WR 9, 10, 11

RD/WR low hold v

before CLKIN thrwL Al | -355DT16 | 8:+7DT/16
RD/WR pulse high trwHPI 9, 10, 11 All 3

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A Device Limits Unit
-55°C < Tc £ +125°C subgroups type .
Unless otherwise specified Min Max

Data setup before tspaTwH See figure 4 18/ 9,10, 11 All 5 ns
WR high

Data hold after tHoATWH 9, 10, 11 All 1
WR high

Data disable after toaTTR 9,10, 11 All 0-DT/8 7-DT/8
CLKIN 27/

ACK delay after tbackap 9,10, 11 All 9
address, SwW 30/

ACK disable after tackTr 9,10, 11 All -1-DT/8 6-DT/8
CLKIN 30/

HBG low to tHBaRCSY 9,10, 11 All 20+5DT/4
RD/WR/CS

valid 31/

HBR setup before | tseri 9,10, 11 All 20+3DT/4
CLKIN 32/

HBR hold before | tHHeR 9,10, 11 All 14+3DT/4
CLKIN 32/

HBG setup before | tsteal 9,10, 11 All 13+DT/2

CLKIN

HBG hold before | tHHee 9, 10, 11 Al 5.75+DT/2
CLKIN high

BRx, CPA setup |[Is8® 9,10, 11 All 13+DT/2

before CLKIN 33/

BRx, CPA hold [UeR 9, 10, 11 All 6+DT/2
before CLKIN high

RPBA setup before | tsreeai 9,10, 11 All 21+3DT/4

CLKIN

RPBA hold before tHRPBAI 9,10, 11 All 12+3DT/4
CLKIN

HBG delay after toreco 9,10, 11 All 7-DT/8
CLKIN

HBG hold after threco 9, 10, 11 Al -2-DT/8

CLKIN

BRx delay after toero 9,10, 11 All 7-DT/8
CLKIN

BRx hold after tHero 9,10, 11 All -2-DT/8

CLKIN

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A Device Limits Unit
-55°C < Tc £ +125°C subgroups type .
Unless otherwise specified Min Max
CPA low delay tocrao See figure 4 18/ 9,10, 11 All 8-DT/8 ns
after CLKIN
CPA disable after ttrepa 9, 10, 11 All -2-DT/8 4.5-DT/8
CLKIN
REDY (o/d) or (a/d) toroYcs 9,10, 11 All 85
low from CS and
HBR low 34/
REDY (o/d)disable tTRDYHG 9,10, 11 All 40+23DT/16
or REDY (a/d) low
from HBG 34/
REDY (a/d)disable tarDYTR 9,10, 11 All 10
from CS or HBR
high 34/
Address setup/@ tsabrDL 9,10, 11 All 0
low before RD low
35/ 31/
Address h0|d/§ tHADRDH 9, 10, 11 All 0
hold low after RD
@/m hlgh Wldth tWRWH 9, 10, 11 All 6
RD high delay after tDRDHRDY 9,10, 11 All 0
REDY (o/d or a/d)
disable 34/
Data valid before tspaTRDY 9,10, 11 All 2
REDY disable from
low
REDY (o/d or a/d) tbRDOYRDL 9,10, 11 All 10
low delay after RD
low 34/
REDY (o/d or a/d) trRoYPRD 9,10, 11 All 45+21DT/16
low pulse width for
read
Data disable after tHDARWH 9,10, 11 All 2 8
RD high
CS low setup before tscswrL 9, 10, 11 All 0
WR low
CS low hold after tHoSWRH 9,10, 11 All 0
WR high
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A Device Limits Unit
-55°C < Tc £ +125°C subgroups type -
Unless otherwise specified Min Max
Address setup before | tsapwrH See figure 4 18/ 9, 10, 11 All 5 ns
WR high
Address hold after tHADWRH 9,10, 11 All 2
WR high
m low width twwRL 9, 10, 11 All 7
@/m hlgh Wldth tWRWH 9, 10, 1 1 A” 6
WR high delay after towRHRDY 9,10, 11 Al 0
REDY (o/d or a/d)
disable
Data Setup before tspaTwH 9,10, 11 All 5
WR high
Data hold after WR tHDATWH 9,10, 11 All 1
high
REDY (o/d or a/d) toRDYWRL 9, 10, 11 All 10
low delay after
WR /CS low
REDY (o/d or a/d) low | trovyrwr 9, 10, 11 All 15+7DT/16
pulse width for write
REDY (o/d or a/d) tsroYek 9, 10, 11 All 1+7DT/16 8+7DT/16
disable to CLKIN
SBTS setup before tsTsck 9, 10, 11 All 12+DT/2
CLKIN
SBTS hold before tHTSCK 9, 10, 11 All 6+DT/2
CLKIN
Address/Selects tmiENA 9,10, 11 All -1.5-DT/8
enable after CLKIN
Strobes enable after tmiENS 9,10, 11 All -1.5-DT/8
CLKIN 36/
HBG enable after tMIENHG 9,10, 11 All -1.5-DT/8
CLKIN
Address/Selects tMITRA 9,10, 11 All 0.15-DT/4
disable after CLKIN
Strobes disable after | tmiTrs 9,10, 11 All 1.5-DT/4
CLKIN 36/
HBG disable after tmiTRHG 9,10, 11 All 2.0-DT/4
CLKIN
Data enable after tpaTEN 9,10, 11 All 9+5DT/16
CLKIN 37/
Data disable after toaTTR 9, 10, 11 All 0-DT/8 7-DT/8
CLKIN 37/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < Tec < +125°C subgroups | type .
Unless otherwise specified Min Max
ACK enable after tacken See figure 4 18/ 9,10, 11 All 7.5+DT/4 ns
CLKIN 37/
ACK disable after tackTr 9, 10, 11 All -1-DT/8 6-DT/8
CLKIN 37/
ADRCLK enable after | tapcen 9, 10, 11 All -2-DT/8
CLKIN
ADRCLK disable tapcTr 9, 10, 11 All 8-DT/4
after CLKIN
Memory interface tMTRHBG 9,10, 11 All 0+DT/8
disable before
HBG low 38/
Memory interface tMENHBG 9,10, 11 All 19+DT
enable after
HBG high 38/
DMARx low setup tspRLC 9,10, 11 All 5
before CLKIN 32/
DMARX hlgh setup tsprHC 9, 10, 11 All 5
before CLKIN 32/
DMARX Wldth low tWDR 9, 10, 11 All 6
(nonsynchronous)
Data setup after tspaTDGL 9,10, 11 All 10+5DT/8
DMAGx low 39/
Data hold after tHDATIDG 9,10, 11 All 2
DMAGXx high
Data valid after tDATDRH 9, 10, 11 All 16+7DT/8
DMARx high 39/
DMARX low edge tomARLL 9,10, 11 All 23+7DT/8
to low edge
DMARX Wldth hlgh tDMARH 9, 10, 11 All 6
DMAGx low delay tooaL 9, 10, 11 All 9+DT/4 15+DT/4
after CLKIN
DMAGx high width | twoeH 9,10, 11 All 6+3DT/8
DMAGx low width twoaL 9,10, 11 All 12+5DT/8
DMAGXx hlgh delay tHbac 9, 10, 11 All -2-DT/8 6-DT/8
after CLKIN
Data valid before tvbaTDGH 9, 10, 11 All 8+9DT/16
DMAGXx high 40/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < Tc £ +125°C subgroups | type .
Unless otherwise specified Min Max
Data disable after tpATRDGH See figure 4 18/ 9,10, 11 All 0 7 ns
DMAGx high 27/
WR low before tbawRL 9, 10, 11 All 0 2
DMAGx low
DMAGx low before tbawrH 9,10, 11 All 10+5DT/8+W
WR high
WR  high before toawrr 9, 10, 11 All 1+DT/16 3+D1/16
DMAGx high
RD low before toaroL 9,10, 11 All -0.5 2
DMAGx low
BRD low befare tbroGH 9,10, 11 All 11+49DT/164+W
DMAGx high
RD high before tberoR 9, 10, 11 All 0 3
DMAGx high
DMAGX high to toawr 9,10, 11 All 5+3DT/8+HI
WR, RD, DMAGx
low
Address/Select valid tbapaH 9,10, 11 All 17+DT
to DMAGx high
Address/Select hold tooaHA 9,10, 11 All -0.5
after DMAGx high
Data setup before tsLocL 9,10, 11 All 3.5
LCLK low (1x)
Data hold after tHiocL 9, 10, 11 All 3
LCLK low (1x)
LCLK period (1x) tetkiw 9, 10, 11 All tek
LCLK width low (1x) tLeLkrwL 9, 10, 11 All 6
LCLK width high (1x) | tLcikrwH 9, 10, 11 All 5
LACK high delay toLaHe 9, 10, 11 All 18+DT/2 28.5+DT/2
after CLKIN high (1x)
LACK low delay toLalc 9, 10, 11 All -3 13
after LCLK high (1x)
41/
LACK setup before tsLacH 9,10, 11 All 19.25
LCLK high (1x)
LACK hold after tHLacH 9, 10, 11 All -7
LCLK high (1x)
LCLK delay after toLeik 9,10, 11 All 16.0
CLKIN (1x)

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < Tc £ +125°C subgroups | type .
Unless otherwise specified Min Max
Data delay after toLoeH See figure 4 18/ 9,10, 11 All 3 ns
LCLK high (1x)
Data hold after tHLoeH 9, 10, 11 All -3
LCLK high (1x)
LCLK width low (1x) tLeLkrwL 9, 10, 11 All (tck/2) -2.0 | (tck/2) +2.25
LCLK width high (1x) | ticikrwH 9, 10, 11 All (tcx/2) -2.25 | (tcx/2) +2.0
LCLK low delay after | tpLacik 9, 10, 11 All (tcx/ 2)+8.5 | (3tck/2)+18
LACK high (1x)
LACK/LCLK setup tsLok 9, 10, 11 All 10
before CLKIN low
(1x, 2x) 42/
LACK/LCLK hold tHiek 9, 10, 11 All 2
before CLKIN low
(1x,2x) 42/
LACK, LDAT, LCLK tenDLK 9, 10, 11 All 5+DT/2
enable from CLKIN
(1x,2x)
LACK, LDAT, LCLK tToLk 9, 10, 11 All 20+DT/2
disable from CLKIN
(1x,2x)
Data setup before tsLocL 9,10, 11 All 2.75
LCLK low (2x)
Data hold after tHiocL 9, 10, 11 All 2.25
LCLK low (2x)
LCLK period (2x) tetkiw 9, 10, 11 All tek/2
LCLK width low (2x) tLoLkRwL 9, 10, 11 All 47
LCLK width high (2x) | tLcLkrwH 9, 10, 11 All 4.25
LACK high delay toLaHe 9, 10, 11 All 18+DT/2 30.5+DT/2
after CLKIN high (2x)
LACK low delay after | tpLac 9, 10, 11 All 6 17.3
LCLK high (2x) 41/
LACK setup before tsLacH 9,10, 11 All 19.25
LCLK high (2x)
LACK hold after tHLacH 9, 10, 11 All -6.5
LCLK high (2x)
LCLK delay after toLeik 9,10, 11 All 8
CLKIN (2x)
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A | Device Limits Unit
-55°C < Tc £ +125°C subgroups | type -
Unless otherwise specified Min Max
Data delay after toLoeH See figure 4 18/ 9,10, 11 All 2.85 ns
LCLK high (2x)
Data hold after tHLoeH 9,10, 11 All -2.0
LCLK high (2x)
LCLK width low (2x) [ ticikrwe 9,10, 11 All (tex/4)-1.0 | (tex/4)+1.5
LCLK width high (2x) | tLcLkrwh 9,10, 11 All (tex/4)-1.5 | (tex/4)+1.0
LCLK low delay after | tpLacik 9, 10, 11 All (tcx/ 4)+9.0 (3tcw/4)
LACK high (2x) +16.5
Link Data set-up tsLsk 9,10, 11 All 0.45 44/
skew (2x) 43/
Link Data hold skew tHisk 9,10, 11 All 3.35
(2x) 45/
TFS/RFS setup tsrse 9, 10, 11 All 3.5
before TCLK/RCLK
46/
TFS/RFS hold thrse 9, 10, 11 All 4
after TCLK/RCLK
46/ 47/
Receive data setup tspre 9,10, 11 All 1.5
before RCLK 46/
Receive data hold tHDRE 9,10, 11 All 4
after RCLK 46/
TCLK/RCLK width tscLkw 9,10, 11 All 9.5
TCLK/RCLK period tscik 9, 10, 11 All tek
TFS setup before tsrsi 9,10, 11 All 8
TCLK, RFS setup
before RCLK 46/
TFS hold after TCLK, | thFsi 9, 10, 11 All 1
RFS hold after
RCLK 46/ 47/
Receive data setup tsori 9,10, 11 All 3
before RCLK 46/
Receive data hold tHDRI 9,10, 11 All 3
after RCLK 46/
RFS delay after torse 9,10, 11 All 13
RCLK (internally
generated RFS),
TFS delay after
TCLK (internally
generated TFS) 48/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A Device Limits Unit
-55°C < Tec < +125°C subgroups type .
Unless otherwise specified Min Max
RFS hold after tHorsE See figure 4 18/ 9,10, 11 All 3 ns
RCLK (internally
generated RFS),
TFS hold after
TCLK (internally
generated TFS) 48/
Transmit data delay tooTe 9,10, 11 All 16
after TCLK 48/
Transmit data hold tHopTE 9,10, 11 All 5
after TCLK 48/
TFS delay after toFsi 9,10, 11 All 4.5
TCLK (internally
generated TFS)
48/
TFS hold after thors! 9, 10, 11 All -1.5
TCLK (internally
generated TFS)
48/
Transmit data delay tooTi 9,10, 11 All 7.5
after TCLK 48/
Transmit data hold thoTI 9,10, 11 All 0
after TCLK 48/
TCLK/RCLK width tscLkiw 9, 10, 11 All (tscLk/2)-2 (tscL/2)+2
DT enable delay tooTeEN 9,10, 11 All 35
from ext. TCLK or
"late" ext. TFS
48/
DT disable delay tooTTE 9, 10, 11 All 10.5
from external
TCLK 48/
DT enable delay tooTin 9,10, 11 All 0
from int. TCLK or
"late" ext. TFS
48/
DT disable delay tooTTi 9, 10, 11 All 3
from internal
TCLK 48/
TCLK/RCLK delay tocik 9, 10, 11 All 22+3DT/8
from CLKIN
SPORT disable after | tortr 9, 10, 11 All 17
CLKIN
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Group A Device Limits Unit
-55°C < Tec < +125°C subgroups type
Unless otherwise specified Min Max
TFS setup before tsTrsck See figure 4 18/ 9, 10, 11 All 5.10 ns
CLKIN 49/
TFS hold after tHTrsck 9,10, 11 All tek/2
CLKIN 49/
Data delay from late tooTLFSE 9,10, 11 All 12.6
external RFS with
MCE = 1,
MFD =0 50/
Data enable from lated | tootenrs 9,10, 11 All 3
FSor MCE =1,
MFD =0 50/

Boundary scan instruction code

TCK period trex See figure 4 18/ 9,10, 11 All tex ns
TDI, TMS setup tsTap 9,10, 11 All 5
before TCK high
TDI, TMS hold tHraP 9,10, 11 All 6
after TCK high
System inputs setup tssys 9, 10, 11 All 7
before TCK high
51/
System inputs hold tHsvs 9,10, 11 All 18
after TCK high
51/
TRST pulse width tTRsTW 9,10, 11 Al Aox
TDO delay from TCK totoo 9,10, 11 All 13
low
System outputs tosvs 9, 10, 11 All 18.5
delay after TCK
low 52/
DT = tck - 25ns

W = (number of wait states specified in WAIT register) x tck.

HI = tck (if an address hold cycle or bus idle cycle occurs as specified in WAIT register; otherwise HI = 0).
H = tck (If an address hold cycle occurs as specified in WAIT register; otherwise H = 0).

I = tex (If a bus idle cycle occurs as specified in WAIT register, otherwise | = 0).

1/ Unless otherwise specified, all testing to be performed using worst-case conditions.

2/ Applies to input and bidirectional pins: DATA47.0, ADDRs1.o, RD, WR, SW , ACK, SBTS, IRQ2-0, FLAGs.0, HBR,
HBG, CS, DMART, DMAR2, BR6-1, ID20, RPBA, CPA , DRO, DR1, TCLKO, TCLK1, RCLKO, RCLK1, TFSO, TFS1,
RFS0, RFS1, LxDATs.0, LXCLK, LXACK, EBOOT, LBOOT, BMS, TMS, TDI, TCK.

3/ Applies to input pins: CLKIN, RESET , TCK, TRST .
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20/

21/
22/
23/
24/
25/

26/
27/

TABLE I. Electrical performance characteristics - Continued.
Applies to output and bidirectional pins: DATA470, ADDRs1.0, MS3-0, RD, WR, PAGE, ADRCLK, SW , ACK, FLAGs.,
TIMEXP, HBG, REDY, DMAG1, DMAG2, BR6-1, CPA , DTO, DT1, TCLKO, TCLK1, RCLKO, RCLK1, TFS0, TFS1,

RFS0, RFS1, LxDATs.0, LXxCLK, LXACK, BMS , TDO, EMU, ICSA.
Although specified for TTL outputs, all device outputs are CMOS-compatible and will drive to Vpop and GND assuming no
dc loads.

Applies to input pins: SBTS, IRQ2-0, HBR, CS, DMAR1 , DMAR2, D20, RPBA, EBOOT, LBOOT, CLKIN, RESET ,
TCK.

Applies to input pins with internal pullups: DRO, DR1, TRST , TMS, TDI.

Applies to tristatable pins: DATA470, ADDRs1.0, MS3-0, RD, WR , PAGE, ADRCLK, SW , ACK, FLAGs.0, REDY, HBG,

DMAG1, DMAG2, BMS , BRGs.1, TFSx, RFSx, TDO, EMU (Note that ACK is pulled up internally with 2 KQ during reset
in a multiprocessor system, when 1D2.0 = 001 and another DSP is not requesting bus mastership).

Applies to tristatable pins with internal pullups: DTO, DT1, TCLKO, TCLK1, RCLKO, RCLK1.

Applies to CPA pin.

Applies to ACK pin when pulled up. (Note that ACK is pulled up internally with 2 K during reset in a multiprocessor
system, when IDz0 = 001 and another DSP is not requesting bus mastership).

Applies to ACK pin when keeper latch enabled.

Applies to tristatable pins with internal pull downs: LxDATs.0, LXCLK, LXxACK.

Applies to VDD pins. Total power dissipation has two components, one due to internal circuitry and one due to the
switching of external output drivers: PtotaL = PinT + Pext. Internal power dissipation is Pint = Iooin X Vop. The external
component of total power dissipation is caused by the switching of output pins, and depends on: the number of pins that
switch each cycle (O), the maximum frequency at which they can switch (f), the load capacitance per pin (C), the output

voltage swing (Vop): Pext = O x C x Vpp® x f. Address and data pins can switch at f = 1/(2tck). WR can switch at 1/tck.

MSx pins switch at 1/(2tck).

Conditions of operation: Executing radix-2 FFT butterfly with instruction in cache, one data operand fetched from each
internal memory.

Applies to VDD pins. Idle denotes device state during execution of IDLE instruction.

Applies to all signal pins.

Guaranteed but not tested. Timing characteristics are guaranteed by characterization at -55°C, 25°C, and 125°C of each
performance parameter over the range of supply voltage (Vop). Characterization is performed using devices whose
transistor characteristics are deliberately skewed in processing to simulate maximum expected performance variation due
to process variation. Selected timing characteristics are routinely tested in production devices.

Applies after the powerup sequence is complete. At powerup, the processor's internal phase-locked loop requires no more

than 2000 CLKIN cycles while RESET is low, assuming stable Vop and CLKIN (not including startup time of external clock
oscillator).

Only required if multiple device must come out of reset synchronous to CLKIN with program counter (PC) equal (i.e., for a
SIMD system). Not required for multiple devices communicating over the shared bus (through the external port), because
the bus arbitration logic synchronizes itself automatically after reset.

Only required for IRQx recognition in the following cycle.

Applies only if tsir and tnir requirements are not met.

Flag inputs meeting these setup and hold times will affect conditional instructions in the following instruction cycle.
Data Delay/Setup: User must meet tpap or torip of synchronous spec tsspari.

The falling edge of MSx, SW,BMS s referenced.

Data Hold: User must meet tHpa or tHporH OF synchronous spec tHspaTi.

To determine the data output hold time in a particular system, first calculate toecay = CLoap X AV / lLoap. Choose AV to be
the difference between the microcontroller’s output voltage and the input threshold of the device requiring the data hold
time. A typical AV will be 0.4 V. CLoap is the total bus capacitance (per data line), and lLoap is the total leakage or
three-state current (per data line). The hold time will be toecay plus the minimum disable time.

28/ ACK Delay/Setup: User must meet tpaak or tpsak or synchronous specification tsackc for deassertion of ACK (low), all three

specifications must be met for assertion of ACK (high).
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36/
37/

38/
39/

40/
41/

42/
43/

44/

45/

46/
47/

48/
49/

50/
51/

52/

TABLE I. Electrical performance characteristics - Continued.

tsrwui(min) = 9.5+5DT/16 when multiprocessor memory space wait state (MMSWS bit in WAIT register) is disabled; when
MMSWS is enabled, tsrwiLi(min) = 4+DT/8.

toackap is true only if the address and sSwW inputs have setup times (before CLKIN) greater than 10+DT/8 and less than

19+3DT/4. If the address and SW inputs have setup times greater than 19+3DT/4, then ACK is valid 14+DT/4 (max) after
CLKIN. A slave that sees an address with an M field match will respond with ACK regardless of the state of MMSWS or
strobes. A slave will three-state ACK every cycle with tackTr.

For first asynchronous access after HBR and CS asserted, ADDRsi.o must be a non-MMS value 1/2 tck before RD or
WR goes low or by thearcsv after HBG goes low. This is easily accomplished by driving an upper address signal high

when HBG is asserted.
Only required for recognition in the current cycle.

CPA assertion must meet the setup to CLKIN; deassertion does not need to meet the setup to CLKIN.
(o/d) = open drain, (a/d) = active drive.

Not required if RD and Address are valid trsarcsv after HBG goes low.

Strobes = RD, WR, SW, PAGE, DMAG .
In addition to bus master transition cycles, these specs also apply to bus master and bus slave synchronous read/write.

Memory interface = address, RD, WR, MSx , SW , HBG , PAGE, DMAGx , BMS (in EPROM boot mode).

tspaToaL is the setup requirement if DMARX is not being used to hold off completion of a write. Otherwise, if DMARx low
holds off completion of the write, the data can be driven tpoatorn after DMARX is brought high.

tvbaToaH is valid if DMARX is not being used to hold off completion of a read. If DMARX is used to prolong the read, then
tvoaToaH = 8+9DT/16+(n X tck) when n equals the number of extra cycles that the access is prolonged.

LACK will go low with tpLaLc relative to rising edge of LCLK after first nibble is received. LACK will not go low if the
receiver’s link buffer is not about to fill.

Only required for interrupt recognition in the current cycle.

tsLsk is the maximum delay that can be introduced in the transmission path of LDATA relative to LCLK:

tsisk = (fLcLkTwH - toLbcH)min - tsipcLmax.

If link port 2 is transmitter, tsLsk = 0.28 ns. Because of this small margin, extreme care must be taken in system design. If
adequate setup time cannot be assured, link port operation should be limited to 1X, or system CLKIN frequency should be
reduced to increase the setup margin at 2X.

tHLsk is the maximum delay that can be introduced in the transmission path of LCLK relative to LDATA:

tHLsk = (tLcLkTwi- tHiocH)mIn - tHipcLmax.

Referenced to sample edge.

RFS hold after RCK when MCE = 1, MFD = 0 is 0 ns minimum from drive edge. TFS hold after TCK for late external TFS
is 0 ns minimum from drive edge.

Referenced to drive edge.

Applied only to gated serial clock mode used for serial port system I/O in mesh multiprocessing systems. See user's
manual.

MCE = 1, TFS enable and TFS valid follow toorLrse and tooTenrs.

System inputs = DATA47.0, ADDRs1.0, RD, WR , ACK, SBTS, SW, HBR, HBG, CS, DMAR1, DMAR2, BR6-1, IDzo,
RPBA, IRQ2-0, FLAGs.0, DRO, DR1, TCLKO, TCLK1, RCLKO, RCLK1, TFS0, TFS1, RFS0, RFS1, LxDATs.0, LXCLK,
LXxACK, EBOOT, LBOOT, CLKIN, RESET .

System outputs = DATA47-0, ADDRs1-0, MS3-0, RD, WR, ACK, PAGE, ADRCLK, SW, HBG , REDY, DMAGH,
DMAG2, BR6-1, CPA , FLAGso, TIMEXP, DTO, DT1, TCLKO, TCLK1, RCLKO, RCLK1, TFS0, TFS1, RFS0, RFSH,
LXDATs., LXCLK, LXACK, BMS .
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Case X - Cavity down
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Case X - Cavity down

Symbol Dimensions (Millimeters)
Min Max

A 2.95 4.30
Al 0.20 0.60
A2 2.75 3.70
b 0.17 0.23
b1 0.25 0.35
c 0.13 0.18
D 35.65 36.60
D1 32.00 REF

e 0.50 BSC
HS 19.00 REF

L 0.60 0.90
L1 2.06 REF

6 -3° 7°
61 0°

NOTES:
1. The lead style is at vendor’s option.
2. The lead option does not affect device footprint.

FIGURE 1.

Case outlines - Continued.
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Case Y - Cavity up
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Case Y - Cavity up

Symbol Dimensions (Millimeters)
Min Max

A 2.85 4.20
Al 0.10 0.50
A2 2.75 3.70
b 0.17 0.23
b1 0.25 0.35
c 0.13 0.18
D 35.65 36.60
D1 32.00 REF

e 0.50 BSC
HS 19.00 REF

L 0.60 0.90
L1 2.06REF

6 -3° 7°
61 0°

NOTES:
1. The lead style is at vendor’s option.
2. The lead option does not affect device footprint.

FIGURE 1.

Case outlines - Continued.
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Case T - Cavity down
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Case T - Cavity down

Symbol Dimensions (Millimeters)

Min Max

b 0.17 0.23

b1 0.25 0.35
C 0.30 REF
D 75.00 REF
D1 32.00 REF
D2 65.00 REF
e 0.50 BSC
H 0.50 REF
HS 19.00 REF
T 16.50 REF

NOTES:
1. The lead style is at vendor’s option.

2. The lead option does not affect device footprint.

FIGURE 1. Case outlines - Continued.
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Case U - Cavity up

D sq
D2 sq
ja— T D1 sq
LID —e] [eei— H
26.04 REF. C
S 3 5 |7 4 PLs ]
1 V.5
61
120
ol .1 o O -[e _
29.50 T |
65.90 HS
180 1 tb
o 181 240 o 3_22.—' et
|> <| +0.48
F A WAy
70.00 _—”__
75.50 . +0.10
0.25 1.70
+0.20
0.15 | l‘.l 0.15
bl
240 PLS
1.20- 1.20

D.15J_

ol

240 PLS

LEAD DETAIL OPTION 1
(SHOWN UNFORMED)

0.15}_

b
240 PLS

LEAD DETAIL OPTION 2

(SHOWN UNFORMED)

FIGURE 1. Case outlines - Continued.
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Case U - Cavity up

Symbol Dimensions (Millimeters)

Min Max

b 0.17 0.23

b1 0.25 0.35
C 0.30 REF
D 75.00 REF
D1 32.00 REF
D2 65.00 REF
e 0.50 BSC
H 0.50 REF
HS 19.00 REF
T 16.50 REF

NOTES:
1. The lead style is at vendor’s option.

2. The lead option does not affect device footprint.

FIGURE 1. Case outlines - Continued.
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Dg/‘gge 01, 02

o(l:.l?lisr?e XT

Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal

number symbol number symbol number symbol number symbol
1 TDI 31 VDD 61 GND 91 HBG
2 TRST 32 ADDR14 62 VDD 92 cs
3 VDD 33 ADDR15 63 VDD 93 RD
4 TDO 34 GND 64 ADDR29 94 WR
5 TIMEXP 35 ADDR16 65 ADDR30 95 GND
6 EMU 36 ADDR17 66 ADDRS31 96 VDD
7 ICSA 37 ADDR18 67 GND 97 GND
8 FLAG3 38 VDD 68 SBTS 98 CLKIN
9 FLAG2 39 VDD 69 DMAR2 99 ACK
10 FLAG1 40 ADDR19 70 DMART 100 DMAG2
11 FLAGO 41 ADDR20 71 HBR 101 DMAG1
12 GND 42 ADDR21 72 DT 102 PAGE
13 ADDRO 43 GND 73 TCLKA1 103 VDD
14 ADDR1 44 ADDR22 74 TFSH 104 BR6
15 VDD 45 ADDR23 75 DR1 105 BR5
16 ADDR2 46 ADDR24 76 RCLK1 106 BR4
17 ADDRS3 47 VDD 77 RFS1 107 BR3
18 ADDR4 48 GND 78 GND 108 BR2
19 GND 49 VDD 79 CPA 109 BR1
20 ADDRS5 50 ADDR25 80 DTO 110 GND
21 ADDRS6 51 ADDR26 81 TCLKO 111 VDD
22 ADDRY 52 ADDR27 82 TFSO 112 GND
23 VDD 53 GND 83 DRO 113 DATA47
24 ADDRS8 54 MS3 84 RCLKO 114 DATA46
25 ADDR9 55 MS2 85 RFSO0 115 DATA45
26 ADDR10 56 MS1 86 VDD 116 VDD
27 GND 57 MS0 87 VDD 117 DATA44
28 ADDRI11 58 swW 88 GND 118 DATA43
29 ADDR12 59 BMS 89 ADRCLK 119 DATA42
30 ADDR13 60 ADDR28 90 REDY 120 GND

FIGURE 2. Terminal connections.
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Dg/‘gge 01, 02

o(l:.l?lisr?e XT

Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal

number symbol number symbol number symbol number symbol
121 DATA41 151 DATA21 181 GND 211 L3ACK
122 DATA40 152 VDD 182 LODAT3 212 GND
123 DATA39 153 DATA20 183 LODAT2 213 L4DAT3
124 VDD 154 DATA19 184 LODAT1 214 L4DAT2
125 DATA38 155 DATA18 185 LODATO 215 L4DAT1
126 DATA37 156 GND 186 LOCLK 216 L4DATO
127 DATA36 157 DATA17 187 LOACK 217 L4CLK
128 GND 158 DATA16 188 VDD 218 L4ACK
129 NC 159 DATA15 189 L1DAT3 219 VDD
130 DATA35 160 VDD 190 L1DAT2 220 GND
131 DATA34 161 DATA14 191 L1DAT1 221 VDD
132 DATAS33 162 DATA13 192 L1DATO 222 L5DAT3
133 VDD 163 DATA12 193 L1CLK 223 L5DAT2
134 VDD 164 GND 194 L1ACK 224 L5DAT1
135 GND 165 DATA11 195 GND 225 L5DATO
136 DATA32 166 DATA10 196 GND 226 L5CLK
137 DATA31 167 DATA9 197 VDD 227 L5ACK
138 DATA30 168 VDD 198 L2DAT3 228 GND
139 GND 169 DATAS8 199 L2DAT2 229 ID2
140 DATA29 170 DATAY 200 L2DAT1 230 ID1
141 DATA28 171 DATA6 201 L2DATO 231 IDO
142 DATA27 172 GND 202 L2CLK 232 LBOOT
143 VDD 173 DATAS 203 L2ACK 233 RPBA
144 VDD 174 DATA4 204 NC 234 RESET
145 DATA26 175 DATA3 205 VDD 235 EBOOT
146 DATA25 176 VDD 206 L3DAT3 236 IRQ2
147 DATA24 177 DATA2 207 L3DAT2 237 IRQ1
148 GND 178 DATA1 208 L3DAT1 238 IRQO
149 DATA23 179 DATAO 209 L3DATO 239 TCK
150 DATA22 180 GND 210 L3CLK 240 TMS

FIGURE 2. Terminal connections - Continued.
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Dg/‘gge 01, 02

o(l:.l?lisr?e Y, U

Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal

Number symbol number symbol number symbol number symbol
1 GND 31 DATA22 61 GND 91 REDY
2 DATAO 32 DATA23 62 DATA42 92 ADRCLK
3 DATA1 33 GND 63 DATA43 93 GND
4 DATA2 34 DATA24 64 DATA44 94 VDD
5 VDD 35 DATA25 65 VDD 95 VDD
6 DATA3 36 DATA26 66 DATA45 96 RFSO0
7 DATA4 37 VDD 67 DATA46 97 RCLKO
8 DATAS 38 VDD 68 DATA47 98 DRO
9 GND 39 DATA27 69 GND 99 TFSO
10 DATA6 40 DATA28 70 VDD 100 TCLKO
11 DATAY 41 DATA29 71 GND 101 DTO
12 DATA8 42 GND 72 BR1 102 CPA
13 VDD 43 DATA30 73 BR2 103 GND
14 DATA9 44 DATA31 74 BR3 104 RFS1
15 DATA10 45 DATA32 75 BR4 105 RCLK1
16 DATA11 46 GND 76 BR5 106 DR1
17 GND 47 VDD 77 BR6 107 TFSH
18 DATA12 48 VDD 78 VDD 108 TCLKA1
19 DATA13 49 DATA33 79 PAGE 109 DT
20 DATA14 50 DATA34 80 DMAG1 110 HBR
21 VDD 51 DATA35 81 DMAG2 111 DMART
22 DATA15 52 NC 82 ACK 112 DMAR?2
23 DATA16 53 GND 83 CLKIN 113 SBTS
24 DATA17 54 DATA36 84 GND 114 GND
25 GND 55 DATA37 85 VDD 115 ADDRS31
26 DATA18 56 DATA38 86 GND 116 ADDR30
27 DATA19 57 VDD 87 WR 117 ADDR29
28 DATA20 58 DATA39 88 RD 118 VDD
29 VDD 59 DATA40 89 cs 119 VDD
30 DATA21 60 DATA41 90 HBG 120 GND

FIGURE 2. Terminal connections - Continued.
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Dg/‘gge 01, 02

o(l:.l?lisr?e Y, U

Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal

number symbol number symbol number symbol number symbol
121 ADDR28 151 ADDR13 181 TMS 211 L3CLK
122 BMS 152 ADDR12 182 TCK 212 L3DATO
123 sSwW 153 ADDRI11 183 IRQO 213 L3DAT1
124 MS0 154 GND 184 IRQ1 214 L3DAT2
125 MS1 155 ADDR10 185 IRQ2 215 L3DAT3
126 MS2 156 ADDR9 186 EBOOT 216 VDD
127 MS3 157 ADDRS8 187 RESET 217 NC
128 GND 158 VDD 188 RPBA 218 L2ACK
129 ADDR27 159 ADDRY 189 LBOOT 219 L2CLK
130 ADDR26 160 ADDRS6 190 IDO 220 L2DATO
131 ADDR25 161 ADDRS5 191 ID1 221 L2DAT1
132 VDD 162 GND 192 ID2 222 L2DAT2
133 GND 163 ADDR4 193 GND 223 L2DAT3
134 VDD 164 ADDRS3 194 L5ACK 224 VDD
135 ADDR24 165 ADDR2 195 L5CLK 225 GND
136 ADDR23 166 VDD 196 L5DATO 226 GND
137 ADDR22 167 ADDR1 197 L5DAT1 227 L1ACK
138 GND 168 ADDRO 198 L5DAT2 228 L1CLK
139 ADDR21 169 GND 199 L5DAT3 229 L1DATO
140 ADDR20 170 FLAGO 200 VDD 230 L1DAT1
141 ADDR19 171 FLAG1 201 GND 231 L1DAT2
142 VDD 172 FLAG2 202 VDD 232 L1DAT3
143 VDD 173 FLAG3 203 L4ACK 233 VDD
144 ADDR18 174 ICSA 204 L4CLK 234 LOACK
145 ADDR17 175 EMU 205 L4DATO 235 LOCLK
146 ADDR16 176 TIMEXP 206 L4DAT1 236 LODATO
147 GND 177 TDO 207 L4DAT2 237 LODAT1
148 ADDR15 178 VDD 208 L4DAT3 238 LODAT2
149 ADDR14 179 TRST 209 GND 239 LODAT3
150 VDD 180 TDI 210 L3ACK 240 GND

FIGURE 2. Terminal connections - Continued.
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5 CORE PROCESSOR

TIMER||INSTRUCTION

CACHE

32x48-BIT

¢

¢ ¢

o
5 —
TWO INDEPENDENT, o|x
DUAL-PORTED BLOCKS ale
e |
PROCESSOR PORT 170 PORT @
ADDR DATA DATA ADDR

[ADDR /\ DATA /\ DATA /\ ADDR

JTAG

7
TEST AND K

EMULATION

pAG 1 ||| pas 2 PROGRAM j/\ j/\
8x4x32] Bx4x24] SEQUENCER - - Jxon - JIOA
48 17—~ EXTERNAL PORT
X/ PM ADDRESS BUS 24 \/ / A7
[ Z ) 32
I—II'I:> ADDR BUS
DM ADDRESS BUS 32 , MUX
| 7 >
MULTIPROCESSOR
INTERFACE
< PM_DATA BUS 45/, \/ >
|| BUS TT 7 U L1 EEER DATA BUS C¢:48 >
i COPPNXE,CT DM DATA BUS 40/32, | 11 TTTT] T MUX
< Z D
ﬁ u HOST PORT
DATA 1t
REGISTER 4 7
FILE @HH ! - 4
AV4 REG%gERS <::> CONTROLLER
MULTIPLIER | | 16x40-BIT ||| BARREL |1 ALy (MEMORY-MAPPED) -
SERIAL PORTS
] = [ s —
CONTROL, -
STATUS, AND e PorTS
DATA BUFFERS
- (6)
- — 1/0 PROCESSOR
FIGURE 3. Block diagram.
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Device types 01, 02

Instruction name

Instruction code

BYPASS 1XxXxX
EXTEST 00000
SAMPLE/PRELOAD 00001
INTEST 00011

FIGURE 4. Boundary scan instruction codes.
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CLKIN m
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|t

tek

CLOCK INPUT

tWRsT
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RESET |

I
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7|(

L

RESET

kv /N A

IRQ2-0 zzzzz:k

tsir
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—
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INTERRUPTS
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FIGURE 5. Timing waveforms.
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e _ AN N

J t L tbFo—=

DFOE
FLAG3-0qgyT

'l—t;:onm L toFop
oy

FLAG OUTPUT

CLKIN _/—\_7(7
- ts1 I‘"I—tHFI

t[JwRFI—|<——|

S

RD, WR
FLAG INPUT
ADDRESS
BMS . — " — v
= “DARL = RW =—YDRHA
o X 7 X
tpRLD - tHpa
tpap - L HpRH
KX XXX —
I

r(

—

WR, DMAG N
I* SADADC

ADRCLK (OUT) 7|Z

\

T

MEMORY READ - BUS MASTER

FIGURE 5. Timing waveforms - Continued.
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ADDRESS
MSx, SW
BMS

DATA

XXX

t DAWH

t

f-——— tNDE —

L DATRWH —

\l“tDDNR"

i——  DWHA

=t psaK-=

RD, DMAG

ADRCLK (OUT) 7|Z

LC

- " t sADADC

\

MEMORY WRITE - BUS MASTER

FIGURE 5. Timing waveforms - Continued.
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CLKIN _7( \

7,(

t ADRCK

| -

t ADRCKH

~—— tpapcck

t ADRCKL

—

g RRRXXXK

ADRCLK 7|( \
~— tpapRo ——l—— tpaak ——= “HADRO —'——I
ADDRESS "
MSX.SN 124
ppec = | .
»
PAGE XK s

| [=— tsackc—=

124

I‘—tHACK

RXXKKXXXX

tbROO =
%7

= tHsDATI

o —
*DWRO ==

READ CYCLE
tDRIL ~i
5 | / \
DATA (IN)
WRITE CYCLE
tDRWL *i
® |/ X
l«—— t5ppato i

=—tpaTTR j
{C
124
L
k24

SYNCHRONOUS READ/WRITE - BUS MASTER

FIGURE 5. Timing waveforms - Continued.
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CLKIN _7'(

tsApRI—————=

I——tHADRI——

\
—

7{

ADDRESS
SW

RXRXXXXXXRXAXK

RXXKXKXKXKIKXRIRXAXARXRX

a—— taACKTR —=f

«— toackap —=

ACK

XXX

READ ACCESS

TR

=& HRUL I->f=— *RWHPI
[IIIF __I\-\_

RD «

tsppaTo - |——toaTIR—
DATA (OUT) <><><XX —
WRITE ACCESS

ESRLT ——*t=- " HRWL T-==— *RuHP1 —=]
ZZ2B 11 ETA TR TR . M L
== SADTWH CHDATHH
SYNCHRONOUS READ/WRITE - BUS SLAVE
FIGURE 5. Timing waveforms - Continued.
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o /TN AN A\

RPBA XXXX

tsHBRI ——— =
|——tHHBRI——
HBR RIXXXX
= YDHBGD |-
tHHBGD |—-
-t DBRO-*]
tHBRO™ |—-
tpcpao “TtTRCPA
TPA (DUT) (0/d) v
fa— b 5HBET ——=
I‘_'_tHHBGI
— |‘——— HBRI
o XXXXXXXXNK AKXXXXX
CPA(IN) (0/d)
tSrRPBA] —— =
I——tHRPBAI——

RXXXX

FBR AND TS X

_ ety p———tmowe——= |
REDY (o/d) i £
I | tARDYTR —=—]
*
REDY (a/d) v 7,(
—— Y yBGRCSY 4‘
HBG (OUT) \'R
- |
i QXXX
CcS
MULTIPROCESSOR BUS REQUEST AND HOST BUS REQUEST
FIGURE 5. Timing waveforms - Continued.
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CLKIN J—\J
rtSRDYCK——‘

REDY (0/d)

REDY (a/d)

READ CYCLE

SYNCHRONOUS

REDY TIMING

HOXXXXXX

I——"SADRDL—-I

HADRDH |
CWRWH ——I

RD \ 7|¢ 5|§
| |-—.—tHDARNH
DATA(OUT) <XXX
J tSDATRDY —te——=}=—=1— tDRDHRDY
tpRroYRDL l———— tRDYPRD
REDY(ord) — T H____F _______________
REDY (a/d) / Sk ;,z \
WRITE CYCLE
ADDRESS
tSCSWRL -—| |—— tesuRn =] |-
e : RXXXXXXXX
tlWRL tWRWH ——I
W X 7# X
f=—EtsapTHH ——|————"-HDATNH
DATA(IN) <XXX
j=—=1— tDWRHRDY
-~ tpRDYNRL _r——— tROYPUR
REDY (0/d) L
REDY (a/d) / 5!; ;l‘ \
ASYNCHRONOUS READ/WRITE-HOST TO DSP
FIGURE 5. Timing waveforms - Continued.
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CLKIN _7|( \ j( \_

tsTsck
- tyTSCK -
w5 | XX
MIENA * *MIENS * *MIENHG [=—=t—tMITRA * tMITRS * tMITRHG
MEMORY
INTERFACE

~—— tpaTEN —= | tpaTTR
DATA J‘—
~=—— YACKEN — = tackTR

tADCEN le—et tapcTR

ADRCLK —\_/ \

THREE-STATE TIMING (BUS TRANSITION CYCLE,SBTS ASSERTION)

HBG 7|‘ 5!;
le——— tuenmps ———= tMTRHBG |-
MEMORY ;li

INTERFACE

THREE-STATE TIMING (HOST TRANSITION CYCLE)

FIGURE 5. Timing waveforms - Continued.
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t pMARLL
t"SDRLC -—tSDRHC——
tupRr £ DMARH —————=
DMARx_\ . 7,( )
. ttHDGC .
-={ tppGL | HDEL KDGH
—_ % N —
DMAGx \ ) (—\‘
TRANSFERS BETWEEN DSP INTERNAL 'I EVDATDGH =
it
MEMORY AND EXTERNAL DEVICE | -=“DATRDGH
DATA )I
(FROM DSP TO <XXX
EXTERNAL DEVICE) e £ DATDRH —=
e——— t5pATDEL ———= =~—tHDATIDG

(FROM EXTERNAL
DEVICE TO DSP)

TRANSFERS BETWEEN EXTERNAL DEVICE CDGHWRL ~——— tDGHRH ' *DGWRR
AND EXTERNAL MEMORY (EXTERNAL HANDSHAKE MODE) |

"

(SEE NOTE)
£C %

WR
(EXTERNAL DEVICE £ "
TO EXTERNAL MEMORY) « DGRDL

i tpGROR
ﬁj £ %

(EXTERNAL MEMORY "
TO EXTERNAL DEVICE) I-i DRDGH
e t pADGH tppeHA |—-

ADDRESS V .
W, s XXXXXXXXXXXXX AXXX

DMA HANDSHAKE TIMING

7

NOTE: Memory Read - Bus Master, Memory Write - Bus Master, and Synchronous Read/Write - Bus Master timing
specifications for ADDRs1-o, RD, WR, SW, MS s, and ACK also apply here.

FIGURE 5. Timing waveforms - Continued.
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TRANSMIT

CLKIN _7(—\—
tDLCLK-—I -

£ LCLKTWH fee —t| CLKTWL
LAST NIBBLE  FIRST NIBBLE LCLK INACTIVE
TRANSMITTED TRANSMITTED HIGH

LCLK 1x

oR _7'{_\\_7'(%\_; \_ \_/_\_
LCLK 2x
-t pCH
t HLDCH—=—
LDAT (3:0) ouT

tsLacH £ HLACH |—— tpLacLk

LACK (IN) X X: %7

THE tg ocy REQUIREMENT APPLIES TO THE RISING EDGE OF LCLK
ONLY FOR THE FIRST NIBBLE TRANSMITTED.

RECEIVE

CLKIN 7|Z \ /

tLeLKIN

DE— t
LCLK 1x LCLKRHH——I—— LCLKRKL
OR \ 7|£
LCLK 2x
|<—tSLDCL——| f=tHLDCL

|———|— tpLAHC tpLaLc —-——|
LACK (OUT) 7|‘ 5!;

LINK PORT ENABLE/THREE-STATE DELAY FROM INSTRUCTION

CLKIN 7|¢ \ 7|¢

——I t ENDLK ——| t 1oLk
LCLK
LDAT (3:0)

LACK

LINK PORT ENABLE OR THREE-STATE TAKES EFFECT 2 CYCLES
AFTER A WRITE TO A LINK PORT CONTROL REGISTER.

LINK PORTS
CLKIN / \ /
t I———I— t
SLCK HLCK

LACK
LINK PORT INTERRUPT SETUP TIME
FIGURE 5. Timing waveforms - Continued.
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DRIVE SAMPLE
EDGE EDGE

I‘— tSCLKIN_’I

DRIVE SAMPLE
EDGE EDGE

I‘— tscLku —-l

RCLK X X

RCLK X X

RFS

5

t
DFSE
tHoFsE l:_—tSFSIal CHFSI=

t
DFSE
tHorFsE I:—tSFSE—l LHFSE[=

RFS

5

|‘_tSDRI_’|tHDRI|"

DR

=

|<—tSDRE——|tHDRE|<'

DR

=

DATA RECEIVE - INTERNAL CLOCK
NOTE:

DATA RECEIVE - EXTERNAL CLOCK

EITHER THE RISING EDGE OR FALLING EDGE OF RCLK,

TCLK CAN BE USED AS THE ACTIVE SAMPLING EDGE.

DRIVE SAMPLE
EDGE EDGE

I‘— {"SCLKIN_—I

DRIVE
EDGE

SAMPLE
EDGE

tscLkw —-l

;

Tk X P4 Tk XK X
= toFs1 | __I - ‘oFse = l
*HOFST == [=—tsFs1—=IthFs1{= PHOFSE == [~ tsrsE—=1tHFsE[™
TS RXX XXX TF XX RXX
= tppTr = - tpporE |~
tHpTI—T=—" “HDTE ="

DT ' XXX DT

5

RXX XXX

DATA TRANSMIT - INTERNAL CLOCK
NOTE:

DATA TRANSMIT - EXTERNAL CLOCK

EITHER THE RISING EDGE OR FALLING EDGE OF RCLK,

TCLK CAN BE USED AS THE ACTIVE SAMPLING EDGE.

DRIVE DRIVE
EDGE EDGE
I |
TCLK (EXT) X TCLK/RCLK X
B—— tppTEN - tDDTTEJ:
pT ———
DRIVE DRIVE
EDGE EDGE

I
TCLK (INT) #
— tppTIN

TCLK/RCLK 7,(

DT —

- tDDTTIJ:

SERIAL PORTS

FIGURE 5. Timing waveforms - Continued.
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CLKIN 7|Z CLKIN 7|Z
}—— tprTR tSTFSCKA‘-——F—-'— tHTFsCK
TCLK,RCLK SPORT DISABLE DELAY SPORT ENASLE AND

TFS,RFS,DT FROM INSTRUCTION LATENE$R§§-$L3TEYCLEJFS[EXT] X X
vDCLK APPLIES ONLY TO GATED SERIAL CLOCK
TCLK(INT) MODE WITH EXTERNAL TFS, AS USED IN
RCLK {INT) 7 SERIAL PORT SYSTEM I/0 FOR MESH
MULTIPROCESSING.

LOW TO HIGH ONLY

SERIAL PORTS — CONTINUED.

DRIVE SAMPLE DRIVE

RCLK  / X # \ /
t
e toFsE/T _.| -~ ’_, HOFSE/I

SEE NOTE
RFS x X

£
£ ———‘— DDTE/I

DT —— 1ST BIT X:X 2ND BIT
———l—tDDTLFSE

EXTERNAL RFS WITH MCE=1,MFD=0

DRIVE SAMPLE DRIVE

t
e tsrsE/T - ’_, HOFSE/1

SEE NOTE
TFS x X

t
t ~——‘— DDTE/I

DT — 1ST BIT X:X 2ND BIT
———l—tDDTLFSE

LATE EXTERNAL TFS

NOTE: RFS hold after RCK when MCE = 1, MFD = 0 is 0 ns minimum from drive edge. TFS hold after TCK for late
external TFS is 0 ns minimum from drive edge.

FIGURE 5. Timing waveforms - Continued.
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' trck '
TCK SL- 7|( —\lk
|<-’°STAP-—|<- tHTAP =

103 XOOOKXXXX FXKXKXXXXXKXXX
TDI
~— tpTDO ——I
TDO X
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OUTPUTS
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4.2.2 Additional criteria for device classes Q and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified in the
device manufacturer's QM plan in accordance with MIL-PRF-38535. The burn-in test circuit shall be maintained under
document revision level control of the device manufacturer's Technology Review Board (TRB) in accordance with
MIL-PRF-38535 and shall be made available to the acquiring or preparing activity upon request. The test circuit shall
specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in test
method 1015 of MIL-STD-883.

b. Interim and final electrical test parameters shall be as specified in table Il herein.

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
MIL-PRF-38535, appendix B.

4.3 Qualification inspection for device classes Q and V. Qualification inspection for device classes Q and V shall be in
accordance with MIL-PRF-38535. Inspections to be performed shall be those specified in MIL-PRF-38535 and herein for
groups A, B, G, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Technology conformance inspection for classes Q and V shall be in accordance with
MIL-PRF-38535 including groups A, B, C, D, and E inspections and as specified herein except where option 2 of
MIL-PRF-38535 permits alternate in-line control testing. Quality conformance inspection for device class M shall be in
accordance with MIL-PRF-38535, appendix A and as specified herein. Inspections to be performed for device class M shall be
those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4.1 Group A inspection.

a. Tests shall be as specified in table Il herein.

b. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the functionality of the device. For device
classes Q and V, subgroups 7 and 8 shall include verifying the functionality of the device; these tests shall have been
fault graded in accordance with MIL-STD-883, test method 5012 (see 1.5 herein).

c. Subgroup 4 (Cin measurement) shall be measured only for the initial test and after process or design changes which
may affect input capacitance. A minimum sample of 5 devices with zero failures shall be required.

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table Il herein.

4.4.2.1 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Testcondition A, B, C, or D. The test circuit shall be maintained by the manufacturer under document revision level
control and shall be made available to the preparing or acquiring activity upon request. The test circuit shall specify
the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in test method
1005 of MIL-STD-883.

b. Ta=+125°C, minimum.
c. Testduration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.2.2 Additional criteria for device classes Q and V. The steady-state life test duration, test condition and test temperature,
or approved alternatives shall be as specified in the device manufacturer's QM plan in accordance with MIL-PRF-38535. The
test circuit shall be maintained under document revision level control by the device manufacturer's TRB in accordance with
MIL-PRF-38535 and shall be made available to the acquiring or preparing activity upon request. The test circuit shall specify

the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in test method 1005 of
MIL-STD-883.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table Il herein.
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TABLE Il. Electrical test reguirements.

Test requirements Subgroups Subgroups
(in accordance with (in accordance with
MIL-STD-883, MIL-PRF-38535, table lll)
method 5005, table 1)
Device Device Device
class M class Q class V
Interim electrical 1,7,9
parameters (see 4.2)
Final electrical 1,2,3,7,8,9, 1,2,3,7,8,9, 1,2,3,7,8,9,
parameters (see 4.2) 10,11 1/ 10,11 1/ 10,11 2/
Group A test 1,2,3,4,7,8,9, 1,2,3,4,7,8,9, 1,2,3,4,7,8,9,
requirements (see 4.4) 10, 11 10, 11 10, 11
Group C end-point electrical 2,8A,10 2,8A,10 2,8A,10
parameters (see 4.4)
Group D end-point electrical 1,7,9 1,7,9 1,7,9
parameters (see 4.4)
Group E end-point electrical 1,7,9 1,7,9 1,7,9
parameters (see 4.4)

1/ PDA applies to subgroup 1.
2/ PDA applies to subgroups 1 and 7.

4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation hardness
assured (see 3.5 herein).

a. End-point electrical parameters shall be as specified in table Il herein.

b. For device classes Q and V, the devices or test vehicle shall be subjected to radiation hardness assured tests as
specified in MIL-PRF-38535 for the RHA level being tested. For device class M, the devices shall be subjected to
radiation hardness assured tests as specified in MIL-PRF-38535, appendix A for the RHA level being tested. All
device classes must meet the postirradiation end-point electrical parameter limits as defined in table | at

Ta = +25°C 1£5°C, after exposure, to the subgroups specified in table Il herein.
c. When specified in the purchase order or contract, a copy of the RHA delta limits shall be supplied.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-PRF-38535 for device
classes Q and V or MIL-PRF-38535, appendix A for device class M.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit applications
(original equipment), design applications, and logistics purposes.

6.1.1 Replaceability. Microcircuits covered by this drawing will replace the same generic device covered by a
contractor-prepared specification or drawing.

6.1.2 Substitutability. Device class Q devices will replace device class M devices.
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Engineering Change Proposal.

(614) 692-0674.

6.2 Configuration control of SMD's. All proposed changes to existing SMD's will be coordinated with the users of record for
the individual documents. This coordination will be accomplished in accordance with MIL-STD-973 using DD Form 1692,

6.3 Record of users. Military and industrial users should inform Defense Supply Center Columbus when a system
application requires configuration control and which SMD's are applicable to that system. DSCC will maintain a record of users
and this list will be used for coordination and distribution of changes to the drawings. Users of drawings covering
microelectronic devices (FSC 5962) should contact DSCC-VA, telephone (614) 692-0525.

6.4 Comments. Comments on this drawing should be directed to DSCC-VA , Columbus, Ohio 43216-5000, or telephone

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined in

Pin symbol Type 1/
ADDR31-0 1/OIT
DATA47.0 1/OIT
MS3-0 orT

RD 1/OIT
WR 1/OIT

See footnote 1/ on sheet 55.

MIL-PRF-38535, MIL-HDBK-1331, and as follows:

Description

External bus address. The processor outputs addresses for external memory and
peripherals on these pins. In a multiprocessor system the bus master outputs
addresses for read/writes of the internal memory or IOP registers of other processors.
The processor inputs addresses when a host processor or multiprocessing bus master
is reading or writing its internal memory or IOP registers.

External bus data. The processor inputs and outputs data and instructions on these
pins. 32-bit single-precision floating-point data and 32-bit fixed-point data is transferred
over bits 47-16 of the bus. 40-bit extended-precision floating-point data is transferred
over bits 47-8 of the bus. 16-bit short word data is transferred over bits 31-16 of the
bus. In PROM boot mode, 8-bit data is transferred over bits 23-16. Pull-up resistors on
unused DATA pins are not necessary.

Memory select line. These lines are asserted (low) as chip selects for the corresponding
banks of external memory. Memory bank size must be defined in the processor system

control register (SYSCON). The MS3-0 lines are decoded memory address lines that
change at the same time as the other address lines. When no external memory access

is occurring the MS3-0 lines are inactive; they are active, however, when a conditional

memory access instruction is executed, whether or not the condition is true. MSO can
be used with the PAGE signal to implement a bank of DRAM memory (Bank 0). In a

multiprocessing system the MS3-0 lines are output by the bus master.

Memory read strobe. This pin is asserted (low) when the processor reads from external
memory devices or from the internal memory of other processors. External devices

(including other processors) must assert RD to read from the processor internal

memory. In a multiprocessing system RD is output by the bus master and is input by
all other processors.

Memory write strobe. The pin is asserted (low) when the processor writes to external
memory devices or to the internal memory of other processors. External devices must

assert WR to write to the processor's internal memory. In a multiprocessing system
WR is output by the bus master and is input by all other processors.
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Pin symbol
PAGE

ADRCLK

ACK

SBTS

IRQ2-0

FLAGs.0

TIMEXP

HBR

orT

1/O/T

1/0/S

I’'s

I’A

I/O/A

I’A

See footnote 1/ on sheet 55.

Description - Continued.

DRAM page boundary. The processor asserts this pin to signal that an external DRAM
page boundary has ben crossed. DRAM page size must be defined in the processor's
memory control register (WAIT). DRAM can only be implemented in external memory
bank 0; the PAGE signal can only be activated for bank 0 accesses. In a
multiprocessing system PAGE is output by the bus master.

Clock output reference. In a multiprocessing system ADRCLK is output by the bus
master.

Synchronous write select. This signal is used to interface the device to synchronous
memory devices (including other processors). The processor asserts Sw (low) to

provide an early indication of an impending write cycle, which can be aborted if WR is
not later asserted (e.g., in a conditional write instruction). In a multiprocessing system,

SW is output by the bus master and is input by all other processors to determine if the

multiprocessor memory access is a read or write. SW s asserted at the same time as
the address output. A host processor using synchronous writes must assert this pin
when writing to the processor(s).

Memory acknowledge. External devices can deassert ACK (low) to add wait states to
an external memory access. ACK is used by I/O devices, memory controllers, or other
peripherals to hold off completion of an external memory access. The processor
deasserts ACK as an output to add wait states to a synchronous access of its internal
memory. In a multiprocessing system, a slave processor deasserts the bus master's
ACK input to add wait state(s) to an access of its internal memory. The bus master has
a keeper latch on its ACK pin that maintains the input at the level it was last driven to.

Suspend bus three-state. External devices can assert SBTS (low) to place the external
bus address, data, selects, and strobes in a high-impedance state for the following

cycle. If the processor attempts to access external memory while SBTS is asserted,
the processor will halt and the memory access will not be completed until SBTS is

deasserted. SBTS should only be used to recover from host processor/processor
dead lock,or used with a DRAM controller.

Interrupt request lines. May be either edge-triggered or level-sensitive.

Flag pins. Each is configured via control bits as either an input or output. As an input, it
can be tested as a condition. As an output, it can be used to signal external peripherals.

Timer expired. Asserted for four cycles when the timer is enabled and TCOUNT
decrements to zero.

Host bus request. Must be asserted by a host processor to request control of the
processor's external bus. When HBR is asserted in a multiprocessing system, the

processor that is bus master will relinquish the bus and assert HBG . To relinquish the
bus, the processor places the address, data, select, and strobe lines in a high-

impedance state HBR has priority over all processor bus requests (BR6-1) in a
multiprocessing system.
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Pin symbol

HBG

cs

REDY (o/d)

DMAR1

DMAR2
DMAGH
DMAG2

BR6 -1

ID2o

RPBA

CPA (o/d)

DTx

DRx

I’A

I’A

I’A

orT

orT

I/0/S

I’'s

e}

See footnote 1/ on sheet 55.

Description - Continued.

Host bus grant. Acknowledges an HBR bus request, indicating that the host processor
may take control of the external bus. HBG is asserted (held low) by the processor until

HBR is released. In a multiprocessing system, HBG is output by the processor bus
master and is monitored by all others.

Chip select. Asserted by host processor to select the processor.

Host bus acknowledge. The processor deasserts REDY (low) to add wait states to an
asynchronous access of its internal memory or IOP registers by a host. Open drain
output (o/d) by default; can be programmed in ADREDY bit of SYSCON register to be

active drive (a/d). REDY will only be output if the CS and HBR inputs are asserted.
DMA request 1 (DMA channel 7).

DMA request 2 (DMA channel 8).

DMA grant 1 (DMA channel 7).

DMA grant 2 (DMA channel 8).

Multiprocessing bus requests. Used by multiprocessing processors to arbitrate for bus
mastership. A processor only drives its own BRx line (corresponding to the value of its
ID20 inputs) and monitors all others. In a multiprocessor system with less than six

processors, the unused BRx pins should be pulled high; the processor's own BRx line
must not be pulled high or low because it is an output.

Multiprocessing ID. Determines which multiprocessing bus request (ﬁ -BR6) is used

by processor. ID = 001 corresponds to W, ID = 010 corresponds to BR2 , etc. ID =
000 in single-processor systems. These lines are a system configuration selection
which should be hardwired or only changed at reset.

Rotating priority bus arbitration select. When RPBA is high, rotating priority for
multiprocessor bus arbitration is selected. When RPBA is low, fixed priority is selected.
This signal is a system configuration selection which must be set to the same value on
every processor. If the value of RPBA is changed during system operation, it must be
changed in the same CLKIN cycle on every processor.

Core priority access. Asserting its CPA pin allows the core processor of a processor
bus slave to interrupt background DMA transfers and gain access to the external bus.

CPA is an open drain output that is connected to all processors in the system. The
CPA pin has an internal 5 kQ pullup resistor. If core access priority is not required in a
system, the CPA pin should be left unconnected.

Data transmit (serial ports 0,1). Each DT pin has a 50 kQ internal pullup resistor.

Data receive (serial ports 0,1). Each DR pin has a 50 kQ internal pullup resistor.
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Pin symbol
TCLKx

RCLKx
TFSx
RFSx

LxDAT3s-0

LxCLK

LxACK

EBOOT

LBOOT

BMS

CLKIN

RESET

le}

I/O

I/O

I/O

le}

le}

le}

1/O/T*

I’A

See footnote 1/ on sheet 55.

Description - Continued.
Transmit clock (serial ports 0,1). Each TCLK pin has a 50 kQ internal pullup resistor.
Receive clock (serial ports 0,1). Each RCLK pin has a 50 kQ internal pullup resistor.
Transmit frame sync (serial ports 0,1).
Receive frame sync (serial ports 0,1).

Link port data (link ports 0-5). Each LxDAT pin has a 50 kQ internal pulldown resistor
which is enabled or disabled by the LPDRD bit of the LCOM register.

Link port clock (link ports 0-5). Each LxCLK pin has a 50 kQ internal pulldown resistor
which is enabled or disabled by the LPDRD bit of the LCOM register.

Link port acknowledge (link ports 0-5). Each LxACK pin has a 50 kQ internal pulldown
resistor which is enabled or disabled by the LPDRD bit of the LCOM register.

EPROM boot select. When EBOOT is high, the processor is configured for booting from

an 8-bit EPROM. When EBOOT is low, LBOOT and BMS inputs determine booting
mode. See table below. This signal is a system configuration selection which should be
hardwired.

Link boot. When LBOOT is high, the processor is configured for link port booting.
When LBOOT is low, the processor is set up for host processor booting or no booting.
See table below. This signal is a system configuration selection which should be
hardwired.

Boot memory select. Output: Used as chip select for boot EPROM devices (when

EBOOT = 1, LBOOT = 0). In a multiprocessor system, BMS is output by the bus
master. Input: When low, indicates that no booting will occur and that processor will
begin executing instructions from external memory. See table below. This inputis a
system configuration selection which should be hardwired.

EBOOT LBOOT BMS Booting mode

1 0 output EPROM (connect BMS to EPROM chip select)

0 0 1 (input) Host processor

0 1 1 (input) Link port

0 0 0 (input) No booting. Processor executes from external
memory.

0 1 0 (input) Reserved

1 1 X (input) Reserved

* Three-statable only in EPROM boot mode (when BMS is an output).

Clock in. External clock input to the processor. The instruction cycle rate is equal to
CLKIN. CLKIN may not be halted, changed, or operated below the specified frequency.

Processor reset. Resets the processor to a known state and begins execution at the
program memory location specified by the hardware reset vector address. This input
must be asserted (low) at power-up.
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Pin symbol Type 1/
TCK |
T™MS /s
TDI /s
TDO (@]
TRST /A
EMU (o/d) (@]
ICSA (@]
vDD

GND G
NC

6.6 Sources of supply.

Description - Continued.
Test clock (JTAG). Provides an asynchronous clock for JTAG boundary scan.

Test mode select (JTAG). Used to control the test state machine. TMS has a 20 kQ
internal pullup resistor.

Test data input (JTAG). Provides serial data for the boundary scan logic. TDI has a
20 kQ internal pullup resistor.

Test data output (JTAG). Serial scan output of the boundary scan path.

Test reset (JTAG). Resets the test state machine. TRST must be asserted (pulsed

low) after power-up or held low for proper operation of the processor. TRST has a 20
kQ internal pullup resistor.

Emulation status. Must be connected to the processor EZ-ICE target board connector
only.

Reserved, leave unconnected.
Power supply, nominally +5.0 V dc (30 pins).
Power supply return (30 pins).

Do not connect. Reserved pins which must be left open and unconnected.

6.6.1 Sources of supply for device classes Q and V. Sources of supply for device classes Q and V are listed in QML-38535.

The vendors listed in QML-38535 have
this drawing.

submitted a certificate of compliance (see 3.6 herein) to DSCC-VA and have agreed to

6.6.2 Approved sources of supply for device class M. Approved sources of supply for class M are listed in MIL-HDBK-103.

The vendors listed in MIL-HDBK-103 have agreed to this drawing and a certificate of compliance (see 3.6 herein) has been
submitted to and accepted by DSCC-VA.

/A = Asynchronous

G = Ground
| = Input
O = Output

P = Power Supply
S = Synchronous

A/D = Active Drain
O/D = Open Drain

T = Three-state (when SBTS is asserted or when the processor is a bus slave.)
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STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: 99-11-24

Approved sources of supply for SMD 5962-96745 are listed below for immediate acquisition information only and
shall be added to MIL-HDBK-103 and/or QML-38535 during the next revision. MIL-HDBK-103 and/or QML-38535
will be revised to include the addition or deletion of sources. The vendors listed below have agreed to this drawing
and a certificate of compliance has been submitted to and accepted by DSCC-VA. This bulletin is superseded by
the next dated revision of MIL-HDBK-103 and/or QML-38535.

Standard Vendor Vendor

microcircuit drawing CAGE similar

PIN 1/ number PIN 2/
5962-9674501QXC 3/
5962-9674501QYC 3/

5962-9674502QXC 24355 ADSP-21060DZ-160/QML

5962-9674502QYC 24355 ADSP-21060DW-160/QML

5962-9674502QTC 24355 ADSP-21060DZ-160/QML

5962-9674502QUC 24355 ADSP-21060DW-160/QML

1/ The lead finish shown for each PIN representing a hermetic
package is the most readily available from the manufacturer
listed for that part. If the desired lead finish is not listed,
contact the vendor to determine its availability.
2/ Caution. Do not use this number for item acquisition. Items
acquired to this number may not satisfy the performance requirements
of this drawing.
3/ Not available from an approved source of supply.

Vendor CAGE Vendor hame
number and address
24355 Analog Devices Incorporated
One Technology Way
P.O. Box 9106

Norwood, MA 02062-9106

The information contained herein is disseminated for convenience only and the
Government assumes no liability whatsoever for any inaccuracies in the
information bulletin.




