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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 appendix F of MIL-PRF-38535, “General provisions for TAB microcircuits”, 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 is reflected in the PIN.

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

5962 - 92058 01 M X A
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)
V

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 hon-RHA device.

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

Device type Generic number Operating temperature Circuit function
01 320C31 -55°C min to +125°C max Digital signal processor, 27 MHz 1/
02 320C31 -55°C min to +125°C max Digital signal processor, 33 MHz 1/
03 320C31 -55°C min to +125°C max Digital signal processor, 40 MHz
04 320C31 -55°C min to +125°C max Digital signal processor, 50 MHz
05 320C31 -55°C min to +105°C max Digital signal processor, 60 MHz
06 320C31 -55°C min to +115°C max Digital signal processor, 40 MHz

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, and
appendix F of MIL-PRF-38535

QorV Certification and qualification to MIL-PRF-38535 and appendix F of
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 1 141 Pin grid array
Y See figure 1 132 Quad flat pack with non-conductive tie bar
z See figure 1 132 Tape automated bond
U See figure 1 132 Environmentally protected tape automated
bond

1.2.5 Lead finish. The lead finish is as specified in MIL-PRF-38535 and appendix F of MIL-PRF-38535, for device classes Q
and V or MIL-PRF-38535, appendix A and appendix F of MIL-PRF-38535 for device class M.

1/ Not available from an approved source of supply.

STANDARD S',fE 5962-92058
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 N 2

DSCC FORM 2234
APR 97




1.3 Absolute maximum ratings. 1/

Supply voltage range (Vop)
Input voltage range
Output voltage range
Continuous power dissipation
Storage temperature range
Junction temperature (T;):
Case outlines X and Y
Case outlines 9, U and Z

Thermal resistance, junction to case (0sc):

Case X
Cases Y
Maximum die temperature rise for the
Cases Zand U

1.4 Recommended operating conditions.

Supply voltages (Vop):
Device types 01 and 02
Device types 03, 04, and 05

Supply voltages (CVSS, etc.)(Vss)

die at 100%

High level input voltage, except RESET (Vi)

High level input voltage, RESET (Vi) 4.

Low level input voltage (Vi) 4/
High level output current (Iow)
Low level output current (lor)
CLKIN high level input voltage (V1)
Operating case temperature (Tc):
For device types 01, 02, 03, and 04
For device type 05
For device type 06

4/

maximum levels may degrade performance and affect reliability.

All voltage values are with respect to Vss.

-0.3Vdcto7.0Vdc

.... 0.3V dcto7.0Vdc
..-0.3Vdcto7.0Vdc

3.15W
-65°C to +150°C

4.25°C/W
2.13°C/W

0.9°C/W

4.5V dc minto 5.5V dc max
4.75V dc min to 5.25 V dc max
0V dc nominal

2.1V dc minto Vpp +0.3 V dc max
2.2V dc min to Vpp +0.3 V dc max

.. 0.3V dc min to 0.8 V dc max

-300 pA max
2 mA max
3.0V dc Min to Vpp +0.3 V dc max

-55°C min to +125°C max

.. -55°C min to +105°C max

-55°C min to +115°C max

Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the

Actual operating power will be less. This value was obtained under specially produced worst-case test conditions, which

are not sustained during normal device operation. These conditions consist of continuous parallel writes of a checkerboard

pattern to both primary and expansion

buses at the maximum rate possible.

Vi max, Vi min, and Vry max are not production tested.
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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 cited in
the solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-1835 - Interface Standard Electronic Component Case Outlines.

DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-103 -  List of Standard Microcircuit Drawings.
MIL-HDBK-780 -  Standard Microcircuit Drawings.

(Copies of these documents are available online at https://assist.daps.dla.mil/quicksearch/ or http://assist.daps.dla.mil or from
the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.2 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 Item requirements. The individual item requirements for device classes Q and V shall be in accordance with
MIL-PRF-38535, and appendix F of MIL-PRF-38535, “General provisions for TAB microcircuits” 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, and appendix F of MIL-PRF-38535, for non-JAN class level B devices and as specified herein.

3.1.1 Microcircuit die. For the requirements of microcircuit die, see appendix A to this document.

3.2 Desiagn, construction, and physical dimensions. The design, construction, and physical dimensions shall be as specified
in MIL-PRF-38535, and appendix F of 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 outline(s). The case outline(s) shall be in accordance with 1.2.4 herein and on figure 1.

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

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

3.2.4 Switching waveforms and test circuit. The switching waveforms and test circuit shall be as specified on figure 4.

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.
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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. 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 and appendix F of MIL-PRF-38535.
Marking for device class M shall be in accordance with MIL-PRF-38535, appendix A and appendix F of MIL-PRF-38535.

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.

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 appendix F of MIL-PRF-38535 and herein or for device class M, the requirements of MIL-PRF-38535, appendix A and
appendix F of MIL-PRF-38535 and herein.

3.7 Certificate 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 Natification of change for device class M. For device class M, naotification to DSCC-VA of change of product (see 6.2
herein) involving devices acquired to this drawing is required for any change that affects this drawing.

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 105 (see MIL-PRF-38535, appendix A).

STANDARD S',fE 5962-92058
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 N 5

DSCC FORM 2234
APR 97




TABLE I. Electrical performance characteristics.

Test Symbol Conditions 1/ Group A Device Limits Unit
unlessss gtﬁe-lr-\svii; igz)zci(f:ied ubgroups e Min Max
High level output voltage Vo Vpp = Min (see 1.4) 1,23 All 24 \Y,
lon = -300 pA
Low level output voltage Vou Vpp = Min (see 1.4) 0.6
lo. =2.0 mA
Three state current Iz Vpp = Max (see 1.4) -20 20 pA
Input current Iin Vin = Vss to Vpp -10 10
Input current with internal lip -600 20
pull-ups 2/
Supply current 3/ lcc Vpp = Max | fx =27 MHz 1 01 250 mA
fy = 33 MHz 02 325
fx = 40 MHz 03, 06 400
fy = 50 MHz 04 425
fy = 60 MHz 05 475
Input capacitance Cin See 4.4.1b 4 All 15 pF
Output capacitance Cout 20
X2/CLKIN Cx 25
Functional testing See 4.4.1d 7,8 All
Fall time, CLKIN 4/ tr1 X2/CLKIN timing 9,10, 11 All 5 ns
Pulse duration, CLKIN low twi See figure 4 | tc1 =37 ns 9,10, 11 01 13.0 ns
tc1 =30 ns 02 10.5
tc1=25ns 03, 06 9.0
tc1 =20 ns 04 7.0
tc1 = 16.67 ns 05 6.0
Pulse duration, CLKIN high two tc1 =37 ns 9,10, 11 01 13.0 ns
tc1 =30 ns 02 10.5
tc1 =25ns 03, 06 9.0
tc1 =20 ns 04 7.0
tc1 = 16.62 ns 05 6.0
Rise time, CLKIN 4/ tr1 9,10, 11 All 5 ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ £ +125°C subgroups type )
unless otherwise specified Min Max
Cycle time, CLKIN tea X2/CLKIN timing 9, 10,11 01 37 303 ns
See figure 4
02 30 303
03, 06 25 303
04 20 303
05 16.67 303
Fall time, H1/H3 tr2 H1/H3 timing 9, 10, 11 01 4 ns
See figure 4
02-06 3
Pulse duration, H1/H3 low tws 9, 10, 11 01, 02 P-5 5/ ns

03,04,06 | P-5 5/
05 P-4 5/

Pulse duration, H1/H3 high twa 9, 10, 11 01, 02 P-7 5/ ns
03,04,06 | P-6 5/
05 P-5 5/

Rise time, H1/H3 tr2 9,10, 11 01, 02 4 ns
03-06 3
Delay time, from H1(H3) low | tp1 9,10, 11 01, 02 0 5 ns
to H3(H1) high 6/
03-06 0 4
Cycle time, H1/H3 te2 9, 10, 11 01 74 606 ns
02 80 606
03, 06 50 606
04 40 606
05 33.3 606
Delay time, from H1 low to o2 Memory —(M)STRB =0 9, 10,11 01, 02 0 10.0 ns
(M)STRB low 6/ See figure 4 03, 06 0 6.0
04 0 5.0
05 0 5.0
Delay time, from H1 low to to3 9,10, 11 01, 02 0 10.0 ns
(M)STRB high 6/ 03, 06 0 6.0
04 0 5.0
05 0 5.0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Unit
unIeSSSS ((-):trfe-lr-\?visse+ i;z)gcicf:ied subgroups pe Min Max
Delaltime, from H1 high to toa Memory m =0 9, 10, 11 01, 02 0 10.0 ns
R/W low 6/ See figure 4 03, 06 0 90
04 0 7.0
05 0 6.0
Delay time, from H1 low to tos 9,10, 11 01 0 16.0 ns
Avalid 6/ 02 0 14.0
03, 04, 06 0 10.0
05 0 8.0
Setup time, D valid before H1 | tsu1 9, 10, 11 01 18.0 ns
low (read) 02 16.0
03, 06 14.0
04 10.0
05 9.0
Hold time, (X)D after H1 low th1 9, 10, 11 All 0.0 ns
(read)
Setup time, RDY before H1 | [sus 9,10, 11 01 10.0 ns
high 02, 03, 06 8.0
04 6.0
05 5.0
Hold time, (X)RDY after H1 | tH2 9,10, 11 Al 0.0 ns
high
Delay time, from H1 high to tps 9,10, 11 01 12.0 ns
(X)R/W high (write) 02 100
03, 06 9.0
04 7.0
05 6.0
(X)D valid after H1 low (write) | tv1 9, 10, 11 01, 02 20.0 ns
03, 06 17.0
04 14.0
05 12.0
Hold time, X(D) after H1 high ths 9,10, 11 All 0.0 ns
(write)
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ £ +125°C subgroups type )
unless otherwise specified Min Max
Delay time, from H1 high to tpo Memory —(M)STRB =0 9, 10, 11 01 22.0 ns
A valid on back-to-back See figure 4
write cycles 9 02 18.0
03, 06 15.0
04 12.0
05 10.0
Delay time, from (X)RDY to tp11 9,10,11 01, 02 8.0 ns
Avalid 4/ 03, 06 7.0
04 6.0
05 6.0
Delay time, from H3 high to tp17 Timing for XFO and XF1 9, 10, 11 01 19.0 ns
XFO low when LDFI or LDII
See figure 4 02 15.0
03, 06 13.0
04 12.0
05 11.0
Setup time, XF1 valid before tsu7 9,10, 11 01 13.0 ns
H1 low
02 12.0
03, 06 9.0
04 8.0
05 8.0
Hold time, XF1 after H1 low th7 9,10, 11 All 0.0 ns
Delay time, from H3 high to tb1s Timing for XFO when 9,10, 11 01 19.0 ns
XFO high executing a STFI or STII
See figure 4 02 18.0
03, 06 13.0
04 12.0
05 11.0
Delay time, from H3 high to tb19 Timing for XFO and XF1 9, 10,11 01 19.0 ns
XFO low when executing a SIGI
See figure 4 02 15.0
03, 06 13.0
04 12.0
05 11.0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ £ +125°C subgroups type )
unless otherwise specified Min Max
Delay time, from H3 high to tb20 Timing for XFO and XF1 9,10, 11 01 19.0 ns
XFO0 high when executing a SIGI
See figure 4 02 18.0
03, 06 13.0
04 12.0
05 11.0
Setup time, XF1 valid before tsus 9, 10, 11 01 13.0 ns
H1 low
02 12.0
03, 06 9.0
04 8.0
05 8.0
Hold time, XF1 after H1 low tHs 9,10, 11 All 0.0 ns
XF valid after H3 high tva Timing for loading XF 9, 10, 11 01 19.0 ns
register when conformed
as an output pin 02 15.0
See figure 4 03, 06 13.0
04 12.0
05 11.0
Hold time, XF after H3 high tho Change of XF from output 9,10, 11 01 20.0 ns
4/ to input mode
See figure 4 02 15.0
03, 06 13.0
04 12.0
05 11.0
Setup time XF before H1 low | tsug 9,10, 11 01, 02 12.0 ns
03, 06 9.0
04, 05 8.0
Hold time, XF after H1 low tH10 9,10, 11 All 0.0 ns
Delay time, from H3 high to to21 Change of XF from input to 9,10, 11 01, 02 20.0 ns
XF switching from input output mode
to output See figure 4 03, 06 17.0
04, 05 15.0
Setup time for RESET tsu1o RESET timing 9,10, 11 01-04 10.0 P ns
before CLKIN low 4/ 5/ See figure 4 05 7.0
Delay time, from CLKIN high to22 01-03, 06 2.0 14.0
to H1 high
04, 05 2.0 10.0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ < +125°C subgroups type -
unless otherwise specified Min Max
Delay time, from CLKIN high tp23 RESET timing 9,10,11 | 01-03, 06 2.0 14.0 ns
to H1 low )
See figure 4 04, 05 2.0 10.0
Setup time, RESET high tsunt 910,11 01 13.0 ns
before H1 low and after 10 02 10.0
H1 clock cycles
03, 06 9.0
04 7.0
05 6.0
Delay time, from CLKIN high tp24 9,10,11 [ 01-03, 06 2.0 14.0 ns
to H3 low
04, 05 2.0 10.0
Delay time, from CLKIN high to2s 9,10, 11 01-03, 06 2.0 14.0 ns
to H3 high
04, 05 2.0 10.0
Disable time, from H1 highto | tpis1 9, 10, 11 01 19.0 ns
(X)D three-state 4/
02 18.0
03, 06 15.0
04 12.0
05 11.0
Disable time, from H3 highto | tpis2 9, 10, 11 01 12.0 ns
(X)A three-state 4/
02 10.0
03, 06 9.0
04 8.0
05 7.0
Delay time, from H3 high to tb2s 9,10, 11 01, 02 10.0 ns
control signals high 4/
03, 06 9.0
04 8.0
05 7.0
Delay time, from H1 high to tp27 9,10, 11 01 12.0 ns
IACK high 4/ 02 10.0
03, 06 9.0
04 8.0
05 7.0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ £ +125°C subgroups type )
unless otherwise specified Min Max
Disable time, from RESET tois RESET timing 910,11 01, 02 25.0 ns
low to asynchronously See figure 4 03, 06 21.0
reset signals 4/
04 17.0
05 14.0
Setup time, INT (3-0) before | fsu12 INT (3-0) response timing 9,10,11 01, 02 15.0 ns
H1 low See figure 4 03, 06 13.0
04 11.0
05 8.0
Pulse duration, to guarantee tws 9,10, 11 All P 2P ns
one interrupt seen
4/ 6/ 7/
Delay time, from H1 high to2s IACK timing 9,10, 11 01 12.0 ns
IACK low See figure 4 02 10.0
03, 06 9.0
04 7.0
05 6.0
Delay time, from H1 high to tb29 9, 10,11 01 12.0 ns
IACK high during first cycle 02 10.0
of IACK instruction data 03, 06 90
read
04 7.0
05 6.0
Delay time, from H1 high to tb3o Data rate mode 9, 10, 11 01 17.0 ns
internal CLKX/R See figure 4
02 15.0
03, 06 13.0
04 10.0
05 8.0
Cycle time, CLKX/R tes CLKX/Rext 6/ | 9,610,11 All tcox2.6 ns
CLKX/R int 4/ teax2 | teox2®
Pulse width, CLKX/R twe CLKX/Rext 6/ | 9,610,11 01, 02 tco+12 ns
03-06 tco+10
CLKX/R int 01, 02 (tea/2)- | (tca/2)+5
15
03-06 (tca/2)-5 | (tea/2)+5
See footnotes at end of table.
SIZE
STANDARD A 5962-92058
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 N 12

DSCC FORM 2234
APR 97




TABLE I. Electrical performance characteristics - Continued.
Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ £ +125°C subgroups type -
unless otherwise specified Min Max
Rise time, CLKX/R 4/ tr3 Data rate mode 9,10, 11 01, 02 8.0 ns
See figure 4
03, 06 7.0
04 6.0
05 5.0
Fall time, CLKX/R 4/ trs Fixed data rate mode 9,10, 11 01, 02 8.0 ns
See figure 4
03, 06 7.0
04 6.0
05 5.0
Delay time, from CLKX to tp31 CLKX ext 9, 10,11 01, 02 35.0 ns
DX valid
03, 06 30.0
04 24.0
05 20.0
CLKX int 01, 02 20.0
03, 06 17.0
04 16.0
05 15.0
Setup time, DR before tsuis CLKR ext 9,10, 11 01, 02 10.0 ns
CLKR low
03, 04, 06 9.0
05 8.0
CLKR int 01, 02 25.0
03, 06 21.0
04 17.0
05 15.0
Hold time, DR from CLKR th11 CLKR ext 9, 10,11 01, 02 10.0 ns
low
03, 06 9.0
04 7.0
05 6.0
CLKRint 6/ All 0.0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ < +125°C subgroups type -
unless otherwise specified Min Max
Delay time, from CLKX to tp32 Fixed data CLKX ext 9, 10,11 01, 02 32.0 ns
internal FSX high/low rate mode
See figure 4 03, 06 27.0
04 22.0
05 20.0
CLKX int 01-02 17.0
03, 04, 06 15.0
05 14.0
Setup time, FSR before tsuia CLKR ext 9,10, 11 01, 02 10.0 ns
CLKR low
03, 06 9.0
04 7.0
05 6.0
CLKR int 01, 02 10.0
03, 06 9.0
04 7.0
05 6.0
Hold time, FSX/R from thi2 CLKX/R ext 9,10,11 01, 02 10.0 ns
CLKX/R low
03, 06 9.0
04 7.0
05 6.0
CLKX/R int 6/ All 0.0
Setup time, external FSX tsuis CLKX ext 4/ 9,10, 11 All -(tc2-8) | (tes/2)-10 | ns
before CLKX -
CLKX int ﬂ/ -(tc2-21) tc3/2
Delay time, from CLKX to tbas Variable rate | CLKX ext 9,10, 11 01, 02 36.0 ns
first DX bit, FSX precedes data mode
CLKX high See figure 4 03, 06 30.0
04 24.0
05 20.0
CLKX int 01, 02 21.0
03, 06 18.0
04 14.0
05 12.0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ £ +125°C subgroups type :
unless otherwise specified Min Max
Delay time, from FSX to first | tpss Variable rate data mode 9, 10,11 01, 02 36.0 ns
DX bit, CLKX precedes See figure 4
03, 06 30.0
FSX
04 24.0
05 20.0
Delay time, from CLKX high | tpss 9,10, 11 01, 02 20.0 ns
to DX high-Z following last
data bit 4/ 03, 06 17.0
04 14.0
05 12.0
Setup time, HOLD valid tsuze HOLD/HOLDA timing 9,10,11 | 01,02 15.0 ns
before H1 low See figure 4 03, 06 13.0
04 10.0
05 8.0
HOLDA valid after H1 low | v4 9,10,11 01, 02 0.0 10.0 ns
6/ 03, 06 0.0 9.0
04 0.0 7.0
05 0.0 6.0
Pulse width, HOLD low tw7 9,10,11 All 2.0 H1
cycles
Pulse width, HOLDA low | tws 9.10,11 Al te25 ns
6/
Delay time, from H1 low to tb3s 9, 10,11 01, 02 0.0 10.0 ns
STRB high for a HOLD 03, 06 0.0 9.0
6/
- 04 0.0 7.0
05 0.0 6.0
Disable time, from H1 low toisa 9,10, 11 01, 02 10.0 ns
to STRB high impedance 03, 06 9.0
state 4/
04, 05 7.0
Enable time, from H1 low tent 9,10, 11 01, 02 0.0 10.0 ns
to STRB active 6/ 03, 06 0.0 9.0
04 0.0 7.0
05 0.0 6.0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢ £ +125°C subgroups type )
unless otherwise specified Min Max
DisaEe time from H1 lowto | tpiss HOLD/HOLDA timing 9,10, 11 01, 02 0.0 10.0 ns
R/W high impedance See figure 4 03, 06 0.0 9.0
state 4/ 6/
04 0.0 8.0
05 0.0 7.0
Enable time, from H1 lowto | ten2 9,10, 11 01, 02 0.0 10.0 ns
R/W active 6/ 03, 06 0.0 9.0
04 0.0 7.0
05 0.0 6.0
Disable time, from H1 low to | tpise 9, 10, 11 01 0.0 13.0 ns
address high impedance
state 4/ 6/ 02 0.0 10.0
03, 06 0.0 9.0
04 0.0 8.0
05 0.0 7.0
Enable time, H1 low to tens 9,10, 11 01, 02 0.0 15.0 ns
address valid 6/
- 03, 06 0.0 13.0
04 0.0 12.0
05 0.0 11.0
Disable time, from H1 high tois7 9,10, 11 01, 02 0.0 15.0 ns
to data high impedance
state 4/ 6/ 03, 06 0.0 12.0
04 0.0 10.0
05 0.0 7.0
Setup time, general purpose | tsuiz Peripheral pin general. 9,10, 11 01 15.0 ns
input before H1 low General purpose /O timing
See figure 4 02 12.0
03, 06 10.0
04 9.0
05 8.0
Hold time, general purpose this 9, 10, 11 All 0.0 ns
input after H1 low
Delay time, general purpose | tpsz 9,10, 11 01, 02 15.0 ns
output after H1 high
03, 06 13.0
04 10.0
05 8.0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ Group A Device Limits Unit
-55°C < T¢c £ +125°C subgroups type -
unless otherwise specified Min Max
Setup time, TCLK ext before | tsuis Timer pin timing 9,10, 11 01 15.0 ns
H1 low See figure 4 02 12.0
03, 04, 06 10.0
05 6.0
Hold time, TCLK ext after tH1a 9,10, 11 All 0.0 ns
H1 low
Delay time, TCLK int valid tp3s 9,10, 11 01 13.0 ns
after H1 high 02 12.0
03, 04, 06 9.0
05 8.0
Hold time, after H1 high 4/ | tuis Change of peripheral pin 9,10, 11 01, 02 15.0 ns
from gene_ral purpose 03, 06 13.0
output to input mode
See figure 4 04 10.0
05 8.0
Setup time, peripheral pin tsu1o 9,10, 11 01 13.0 ns
before H1 low 02 120
03, 04, 06 9.0
05 8.0
Hold time, peripheral pin tHis 9,10, 11 All 0.0 ns
after H1 low
Delay time, from H1 high to tb3g Change of peripheral pin 9,10, 11 01, 02 15.0 ns
peripheral pin switching from general purpose
. . 03, 06 13.0
from input to output input to output mode
See figure 4 04 10.0
05 8.0
Disable time, SHZ lowto all | toiss SHZ [P =t. (CI)] pin timing | 910,11 Al 0.0 2pP ns
O, 10 high-z 4/ 6/ See figure 4

1/ For device types 01 and 02 : Supply voltage (Vpp) range 4.5V < Vpp <5.5 V. For device types 03 and 04: Supply voltage

(Vop) range 4.75 V < Vpp < 5.25 V. For device type 05: Supply voltage (Vpp) range 4.75 V < Vpp <5.25 V and case
temperature range -55°C < T¢ < +105°C. For device type 06: Supply voltage (Vpp) range 4.75 V < Vpp < 5.25 V and case
temperature range -55°C < T¢ < +115°C. All other test conditions shall be worst case conditions unless otherwise specified.

Pins with internal pull-up devices: INT (0-3), MC/W, RSV(0-10). Although RSV(0-10) have internal pull-up devices,
Actual operating current will be less than this maximum value. This value was obtained under specially produced

worst-case test conditions, which are not sustained during normal device operation. These conditions consist of continuous
parallel writes of a checkerboard pattern to the primary bus at the maximum rate possible.

2/
external pull-ups should be used on each pin.
3/
4/ Maximum limit is not production tested.
5/ P =tc.
6/ Minimum limit is not production tested.
7/

Interrupt pulse width must be at least 1P wide to guarantee it will be seen. It must be less than 2P wide to guarantee it will
be responded to only once. The recommended pulse width is 1.5P. P = one H1 cycle.
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Case X

D/E

3.56 [.140]
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NOTE: DIMENSIONS ARE IN MMIINCHI

Millimeters Inches
Letter
Min Max Min Max
D/E 26.42 27.43 1.040 1.080
D1/E1 22.86 BSC 0.900 BSC
M 19 19
N 141 141
S .000 BSC .000 BSC

NOTES:
1. Dimensions are in millimeters.
2. Inch equivalents are given for information only.

FIGURE 1. Case outlines.

STANDARD S',fE 5962-92058
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 N 18

DSCC FORM 2234
APR 97




Case Y

INDEX AND
TERMINAL NO.I\\\
ID AREA
SEE NOTE 3

A
SEE——/)b

DETAIL C

NOTES:
1. Actual pin count not represented for clarity purposes.
2. Metric equivalents for information purposes only.

SEE DETAIL A

SEE DETAIL B

|
pg
|

TERRRRRRY

u/)

3. Aterminal 1 identification mark shall be located at the index corner in the area shown. Terminal 1 is located
immediately adjacent to and counterclockwise from the index corner. Terminal numbers increase in a

counterclockwise direction when viewed as shown. The index corner shall be clearly unique.

FIGURE 1. Case outlines - Continued.
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Case Y

7
T

D4
- H1

DETAIL B

A2
— A e
DETAIL A DETAIL C
Inches Millimeters NOTES
Letter - :
Min Max Min Max
A - 0.116 - 2.95
Al 0.091 231
A2 0.002 0.014 0.05 0.35 At braze pads
B 0.009 0.016 0.22 0.41
B1 0.025 BSC 0.064
0.005 0.010 0.12 0.26
- 2.025 - 51.44
D1,E1l 0.945 0.960 24.00 24.38
D2,E2 0.800 BSC 20.32BSC
D4 0.005 BSC 0.13 BSC
E - 2.025 - 51.44
F 1.990 2.015 50.55 51.18 Tie bar dimension
1.210 BSC 30.73BSC Tie bar dimension
H 0.195 0.205 4.95 5.21 Tie bar dimension
H1 0.030 0.040 0.76 1.02 Tie bar dimension
K 0.058 0.062 1.4 1.57 4 Places
FIGURE 1. Case outlines — Continued.
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Cases Zand U

30 16.00 16,00 0.30
13,475 13,475
12,70 12,70
P0.40#0.01X60=|24.0020.04 75#0.03
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O_ 11O O @ MO 0 O (D || 55—
I T ] N
] LSl |
Uh 24| 1B
PD. 160: B
- +JW0.08 s
I‘N./ ~ 3 12+0.0;
;: g K 98) (5 2 ';
:: f ° = (D.20) “:“ "?‘
[ 1 =
- 9|.208%0.01 o s
25 = g : 5E 3 §§
% ] | lires o N
= 9|894%0.04 3 =
N 9/12320.015 %= ; ;
E TN E : ; o
Qs Z - ™~ 97
h f / 1%&:03 7
mnl ! =N
] ]
O WM olo © O 0o 5—
26-n0.89/ 26-n0.70/ 2 25 14.00 2 25)
o1.4250.09 ] | | P2.00x12= 24,00
13.475 13,475
14.50 14.50
Detail of Test Pads (X20)
_Po.40
0.50 | %
0.50_ | f E‘
Ds’tal.l of Inner Leads (X50)
b=} .0940.02
Q4
B
FIGURE 1. Case Outlines — Continued.
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Device All
type
Case X 1/ 2/ 3/ 4/ 5/
outline
Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal
number symbol number symbol number symbol number symbol
L1 A0 V10 D9 H18 JACK L5 VssL
K2 Al W9 D10 Ji7 INTO H2 DVss
J1 A2 U9 D11 E19 INT1 M4 CVss
J3 A3 V8 D12 F18 INT2 F4 DVss
G1 A4 W7 D13 G17 INT3 T6 CVss
F2 A5 u7 D14 Cil1 MCBL/ MP P4 VssL
El A6 V6 D15 L19 R/I'W T10 VssL
E3 A7 W5 D16 N17 RDY K4 DVss
D2 A8 U5 D17 K18 RESET T4 IVss
C1 A9 V4 D18 Al7 SHZ G3 DVss
C3 Al0 W3 D19 M18 STRB K16 CVss
B2 All (UK] D20 B16 TCLKO T8 IVss
Al Al2 V2 D21 C15 TCLK1 J15 VssL
C5 Al3 w1 D22 G5 AVbp W13 DVss
B4 Al4 R3 D23 E7 AVpp D10 CVss
A3 Al5 T2 D24 E5 AVpbp D16 IVss
c7 Al6 Ul D25 N5 VoL T16 DVss
B6 Al7 N3 D26 R5 VoL D12 VssL
(o1°] Al18 P2 D27 H4 DVop F16 CVss
B8 Al9 R1 D28 J5 DVop H16 IVss
A7 A20 L3 D29 T14 DVpp D14 Vsuss
A9 A21 M2 D30 R7 VoL u15 DVss
B10 A22 N1 D31 R9 VoL C13 CVss
All A23 C19 DRO R13 DVpp T18 X1
E17 CLKRO C17 DX0 R15 DVpp u19 X2/CLKIN
Al19 CLKXO0 B14 EMUO P16 CVbop J19 XFO
W19 DO Al3 EMU1 N15 CVop G19 XF1
V16 D1 B12 EMU2 G15 VoL F6 NC
W17 D2 Al15 EMUS3 E15 VoL D4 DVss
uU13 D3 D18 FSRO L15 PVbp N19 DVss
V14 D4 B18 FSX0 E9 PVbp R17 DVss
W15 D5 P18 HOLD E13 VoL L17 DVss
Uil D6 R19 HOLDA E11l VoL M16 DVss
V12 D7 V18 H1 T12 DVss D6 DVss
w11 D8 u17 H3 R11 VssL A5 DVss
D8 DVss
See footnotes at the end of terminal connections table for case outline Y on next sheet.
FIGURE 2. Terminal connections.
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Dt‘;‘g‘e:e Al
outine Y U2y a4y
Terminal Terminal Terminal Terminal Terminal Terminal Terminal Terminal
number symbol number symbol number symbol number symbol
1 A9 34 DVss 67 DVss 100 Vsuss
2 DVss 35 D19 68 CVss 101 SHZ
3 A8 36 D18 69 IVss 102 DVss
4 A7 37 D17 70 X2/CLKIN 103 TCLKO
5 A6 38 D16 71 X1 104 PVbb
6 A5 39 D15 72 HOLDA 105 TCLK1
7 AVpp 40 CVss 73 HOLD 106 EMU3
8 A4 41 D14 74 CVop 107 EMUO
9 A3 42 DVpp 75 RDY 108 EMU1
10 A2 43 D13 76 STRB 109 EMU2
11 Al 44 IVss 77 R/IW 110 MCBL/ MP
12 AO 45 D12 78 RESET 111 CVss
13 CVss 46 D11 79 XFO 112 A23
14 D31 a7 D10 80 CVop 113 A22
15 VoL 48 VoL 81 XF1 114 VpoL
16 VoL 49 e 82 JACK 115 Vool
17 D30 50 D9 83 INTO 116 A21
18 VssL 51 D8 84 DVss 117 A20
19 VssL 52 DVss 85 Vssi 118 VssL
20 DVss 53 VssL 86 INT1 119 DVss
21 D29 54 VssL 87 VoL 120 A19
22 D28 55 D7 88 VpoL 121 AVpp
23 DVpp 56 D6 89 INT2 122 A18
24 D27 57 DVob 90 INT3 123 Al7
25 IVss 58 D5 91 DRO 124 Al6
26 D26 59 D4 92 CVss 125 Al15
27 D25 60 D3 93 FSRO 126 Al4
28 D24 61 D2 94 CLKRO 127 Al13
29 D23 62 D1 95 CLKXO0 128 Al12
30 D22 63 DO 96 IVss 129 All
31 D21 64 H1 97 FSX0 130 AVpp
32 DVpp 65 H3 98 PVbp 131 A10
33 D20 66 DVpp 929 DX0 132 CVss
1/ AVpp, DVpp, CVpp, and PVpp pins are on a common plane internal to the device.
2/ Vpp pins are on a common plane internal to the device.
3/ Vss, CVss, and IVss pins are on a common plane internal to the device.
4/ DVss pins are on a common plane internal to the device.
5/ The Vsugs is connected to die metallization. Tie these pins to a clean ground.
FIGURE 2. Terminal connections — Continued.
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Cases Zand U

Die Side #1
Die Bond Die/Tab Bond Tab Test X Coordinate | Y Coordinate | Pitch of L(_aad (#,#)
Paq Pad Identity Pagis of Center of of Center of Ref Which Die
Locations Locations Bond Pad Bond Pad Bonds
N/C 1,2,3

1 A9 4 0 0 300.00 (1,2)

2 DVss 5,6,7 0 -300 269.20 (2,3)

3 A8 8 0 -569.2 274.60 (3,4)
4 A7 9 0 -843.8 293.20 (4,5)

5 A6 10 0 -1137 278.60 (5,6)

6 A5 11 0 -1415.6 295.20 (6,7)

7 AVpp 12,13,14 0 -1710.8 263.20 (7,8)

8 A4 15 0 -1974 277.40 (8,9)

9 A3 16 0 -2251.4 285.00 (9,10)
10 A2 17 0 -2536.4 273.40 (10,11)
11 Al 18 0 -2809.8 298.40 (11,12)
12 A0 19 0 -3108.2 297.80 (12,13)
13 CVss 20,21,22 0 -3406 256.80 (13,14)
14 D31 23 0 -3662.8 320.80 (14,15)
15 VobL 24,25,26 0 -3983.6 180.40 (15,16)
16 VobL 27,28,29 0 -4164 293.80 (16,17)
17 D30 30 0 -4457.8 363.60 (17,18)
18 VssiL 31,32,33 0 -4821.4 180.00 (18,19)
19 VssL 34,35,36 0 -5001.4 315.40 (19,20)
20 DVss 37,38,39 0 -5316.8 278.00 (20,21)
21 D29 40 0 -5594.8 278.40 (21,22)
22 D28 41 0 -56873.2 320.20 (22,23)
23 DVbp 42,43,44 0 -6193.4 349.80 (23,24)
24 D27 45 0 -6543.2 253.20 (24,25)
25 IVss 46,47,48 0 -6796.4 305.80 (25,26)
26 D26 49 0 -7102.2 272.20 (26,27)
27 D25 50 0 -7374.4 285.20 (27,28)
28 D24 51 0 -7659.6 287.80 (28,29)
29 D23 52 0 -7947.4 290.40 (29,30)
30 D22 53 0 -8237.8 258.80 (30,31)
31 D21 54 0 -8496.6 291.60 (31,32)
32 DVbp 55,56,57 0 -8788.2 224.20 (32,33)
33 D20 58 0 -9012.4

N/C 59,60,61
FIGURE 2. Terminal connections - Continued.
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Cases Zand U

Die Side #2
Die Bond Die/Tab Bond Tab Test X Coordinate | Y Coordinate | Pitch of L(_aad (#,#)
Paq Pad Identity Pagis of Center of of Center of Ref Which Die
Locations Locations Bond Pad Bond Pad Bonds
N/C 62,63,64
34 DVss 65,66,67 508.6 -9480.4 352.60 (34,35)
35 D19 68 861.2 -9480.4 280.80 (35,36)
36 D18 69 1142 -9480.4 272.00 (36,37)
37 D17 70 1414 -9480.4 268.80 (37,38)
38 D16 71 1682.8 -9480.4 243.20 (38,39)
39 D15 72 1926 -9480.4 375.60 (39,40)
40 CVss 73,74,75 2301.6 -9480.4 212.40 (40,41)
41 D14 76 2514 -9480.4 314.00 (41,42)
42 DVbp 77,78,79 2828 -9480.4 207.60 (42,43)
43 D13 80 3035.6 -9480.4 400.60 (43,44)
44 IVss 81,82,83 3436.2 -9480.4 214.60 (44,45)
45 D12 84 3650.8 -9480.4 268.80 (45,46)
46 D11 85 3919.6 -9480.4 293.60 (46,47)
47 D10 86 4213.2 -9480.4 343.40 (47,48)
48 VobL 87,88,89 4556.6 -9480.4 179.60 (48,49)
49 VobL 90,91,92 4736.2 -9480.4 315.40 (49,50)
50 D9 93 5051.6 -9480.4 281.60 (50,51)
51 D8 94 5333.2 -9480.4 285.20 (51,52)
52 DVss 95,96,97 5618.4 -9480.4 340.00 (52,53)
53 VssL 98,99,100 5958.4 -9480.4 180.40 (53,54)
54 VssL 101,102,10 6138.8 -9480.4 289.60 (54,55)
55 D7 104 6428.4 -9480.4 286.40 (55,56)
56 D6 105 6714.8 -9480.4 297.80 (56,57)
57 DVbp 106,107,10 7012.6 -9480.4 267.00 (57,58)
58 D5 109 7279.6 -9480.4 280.80 (58,59)
59 D4 110 7560.4 -9480.4 282.40 (59,60)
60 D3 111 7842.8 -9480.4 284.80 (60,61)
61 D2 112 8127.6 -9480.4 276.00 (61,62)
62 D1 113 8403.6 -9480.4 285.60 (62,63)
63 DO 114 8689.2 -9480.4 290.40 (63,64)
64 H1l 115 8979.6 -9480.4 274.40 (64,65)
65 H3 116 9254 -9480.4 377.20 (65,66)
66 DVbp 117,118,11 9631.2 -9480.4
N/C 120,121,122
FIGURE 2. Terminal connections — Continued.
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Cases Zand U

Die Side #3
Die Bond Die/Tab Bond Tab Test X Coordinate | Y Coordinate | Pitch of L_ead (_#,#)
Pa_d Pad Identity Pa(_js of Center of of Center of Ref Which Die
Locations Locations Bond Pad Bond Pad Bonds
N/C 123,124
67 DVss 125,126,127 10074 -9032.6 210.40 (67,68)
68 CVss 128,129,130 10074 -8822.2 280.00 (68,69)
69 IVss 131,132,133 10074 -8542.2 301.80 (69,70)
70 X2/CLKIN 134 10074 -8240.4 186.20 (70,71)
71 X1 135 10074 -8054.2 311.40 (71,72)
72 HOLDA 136 10074 -7742.8 282.80 (72,73)
73 HOLD 137 10074 -7460 293.00 (73,74)
74 CVop 138,139,140 10074 -7167 431.00 (74,75)
75 RDY 141 10074 -6736 276.80 (75,76)
76 STRB 142 10074 -6459.2 268.00 (76,77)
77 RIW 143 10074 -6191.2 295.20 (77,78)
78 RESET 144 10074 -5896 278.40 (78,79)
79 XFO 145 10074 -5617.6 266.60 (79,80)
80 CVop 146,147,148 10074 -5351 291.00 (80,81)
81 XF1 149 10074 -5060 275.20 (81,82)
82 JACK 150 10074 -4784.8 280.80 (82,83)
83 INTO 151 10074 -4504 224.80 (83,84)
84 DVss 152,153,154 10074 -4279.2 280.40 (84,85)
85 VssL 155,156,157 10074 -3998.8 326.80 (85,86)
86 INT1 158 10074 -3672 341.40 (86,87)
87 VoL 159,160,161 10074 -3330.6 180.40 (87,88)
88 VoL 162,163,164 10074 -3150.2 323.80 (88,89)
89 INT2 165 10074 -2826.4 279.80 (89,90)
90 INT3 166 10074 -2546.6 266.40 (90,91)
91 DRO 167 10074 -2280.2 310.00 (91,92)
92 CVss 168,169,170 10074 -1970.2 270.80 (92,93)
93 FSRO 171 10074 -1699.4 275.60 (93,94)
94 CLKRO 172 10074 -1423.8 280.60 (94,95)
95 CLKXO0 173 10074 -1143.2 280.40 (95,96)
96 IVss 174,175,176 10074 -862.8 261.40 (96,97)
97 FSX0 177 10074 -601.4 312.80 (97,98)
98 PVop 178,179,180 10074 -288.6 294.20 (98,99)
99 DXO0 181 10074 5.6
N/C 182,183
FIGURE 2. Terminal connections — Continued.
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Cases Zand U

Die Side #4

Die Bond Die/Tab Bond Tab Test X Coordinate | Y Coordinate | Pitch of Lgad (#,#)
Pa_d Pad Identity Pads of Center of of Center of Ref Which Die

Locations Locations Bond Pad Bond Pad Bonds

N/C 184,185,186
100 Vsuss 187,188,189 9649.4 484.8 314.20 (100,101)
101 SHZ 190 9335.2 484.8 279.60 (101,102)
102 DVss 191,192,193 9055.6 484.8 278.80 (102,103)
103 TCLKO 194 8776.8 484.8 270.00 (103,104)
104 PVop 195,196,197 8506.8 484.8 283.60 (104,105)
105 TCLK1 198 8223.2 484.8 372.20 (105,106)
106 EMU3 199 7851 484.8 270.40 (106,107)
107 EMUO 200 7580.6 484.8 303.20 (107,108)
108 EMU1 201 7277.4 484.8 300.80 (108,109)
109 EMU2 202 6976.6 484.8 240.00 (109,110)
110 MCBL/ MP 203 6736.6 484.8 342.60 (110,111)
111 CVss 204,205,206 6394 484.8 203.00 (111,112)
112 A23 207 6191 484.8 295.60 (112,113)
113 A22 208 5895.4 484.8 330.80 (113,114)
114 VoL 209,210,211 5564.6 484.8 180.40 (114,115)
115 VoL 212,213,214 5384.2 484.8 397.40 (115,116)
116 A21 215 4986.8 484.8 282.00 (116,117)
117 A20 216 4704.8 484.8 338.00 (117,118)
118 VssL 217,218,219 4366.8 484.8 180.40 (118,119)
119 DVss 220,221,222 4186.4 484.8 322.60 (119,120)
120 A19 223 3863.8 484.8 277.40 (120,121)
121 AVpp 224,225,226 3586.4 484.8 295.60 (121,122)
122 A18 227 3290.8 484.8 276.20 (122,123)
123 A17 228 3014.6 484.8 290.20 (123,124)
124 Al6 229 2724.4 484.8 267.00 (124,125)
125 A15 230 2457.4 484.8 284.80 (125,126)
126 Al4 231 2172.6 484.8 346.60 (126,127)
127 A13 232 1826 484.8 276.00 (127,128)
128 Al12 233 1550 484.8 278.20 (128,129)
129 All 234 1271.8 484.8 282.80 (129,130)
130 AVpp 235, 236, 237 989 484.8 273.80 (130,131)
131 A10 238 715.2 484.8 274.20 (131,132)
132 CVss 239, 240, 241 441 484.8
N/C 242 243 244
FIGURE 2. Terminal connections - Continued.
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CACHE RAM RAM
(64 X 32) BLOCK 0 BLOCK 1
(1K X 32) (1K X 32)

32} 24 24 32 24 32)

7ﬂhﬂﬂh7ﬂ!—

24 3z

PDATA BUS
[1
= PADDR BUS —
_RoY —= I -t—— XRDY
HOLD ——fmm| DDATA BUS /—» WSTRE
HOLDA —m M | u | TOSTRB
STRE ~— u [ DADDRL BUS R
R/A ~a— | "
D(31-0) <ad DADDRZ auls e XD31-XDO
- A<— XA12-XA0
A23-0) —-— DMADATA BUS
DMAADDR BUS
\ 32 /
24 32p24 24 32p h24 P P
E“E; SERIAL PORT 0 |ws FSX0
FORT
I [E| [contRoL Recister| [ PXO
IR MUX H H R/X TIMER |- CLKXD
BT el e REGISTER -
RESET — =] H R R NSH FSRO
INT(3-00 —= u cPu1 AN | Al [a REGISTER -3 DRO
3-0) A 3 oo DATA RECIEVE
IACK ~a— B CPUZ \| [DMA CONTROLLER REGISTER [ CLKRD
MC/MP — H e e ol _ |a
XF (1,0) g9 L [\ [ ) ([CLOBAL CONTROL A[{D[ =] SERIAL PORT 1 = Fsx1
Vpp (3,0) —= | < 'l‘Em 7 I\ SOURCE ADDRESS HEH ; et Dx1
10DVpp (1,00 — REGISTER
ADVpn (1,00 —B C C Rl [R REGZ E - CLKX1
pp (14 5 P E| |E REGISTER B3
PDVpp ——= ] sl |e u—s [ FSR1
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TIHER PERIOD | festi- TCLK1
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REGISTER
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FIGURE 3. Functional block diagram.
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TEST LOAD CIRCUIT

TESTER PIN QUTPUT
ELECTRONICS |- YNBER
I
—c, |
C
I
=
-
Where: loL = 2.0 mA (all outputs)
lon = 300 pA (all outputs)
Vioap =1.54 V to emulate 50Q
Cr = 80 pF typical load circuit capacitance.
TTL-Level Inputs
2.1
/ 90%
/ 10%
4 0.8
TTL-Level Outputs
2.4
// 2.0
/ 1.0
0.6

FIGURE 4. Switching waveforms and test circuit.
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X2/CLKIN TIMING

tc1
th‘“‘
1.5V

tfl——' I——
xecckn /xR AN A X s

ed

try=]
H1/H3 TIMING
- tCZ -
bro=f = tro—=f " ‘
b4 !I ty3 I
—~ a1 tdl"l ety —=

—

f—}_

e tu;Z‘i—t—"' tee
c2

t
!‘FZ

FIGURE 4. Switching waveforms and test circuit - Continued.
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Memory (M) STRB = 0) Read

s NS

H1 \ 1 \
tgp —m| | —— — %3
(M) STRB
Lsu1/tsu2
[X]R/N sSu SuUc —s [
“d6/ ta7 — t\:tdél/tdS
(X) A ><
- the
(X) D
tsu3/—> (——
tSU4 - <—th2
(X)RDY

FIGURE 4. Switching waveforms and test circuit - Continued.
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MEMORY ( (M) STRB=0) WRITE

(M)STRB “ \L Vi
’+ tya/tqs

(XJIR/W | \

tde/tg7 - |——

A X

tvl —<——|

(X)D —{:}

tsu3/tsud T» ’—»thz
(X)RDY N/

MEMORY ( (I0) STRB=0) READ
= /N
cN N N\

t412

IOSTRB

tg413 -

—___1
/

tdie

‘Ttdlél

XR/W _/

N

X

w X
' tsus ‘——‘
XD 7L_
tsub
KRY \

*|—— the
—AK

ths

FIGURE 4. Switching waveforms and test circuit - Continued.
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TIMING XFO AND XF1 WHEN EXECUTING LDF1 OR LDII

FETCH
LDF1
OR
| LD11 | DECODE READ ‘ EXECUTE|
s/ N /] S
H1 \ / \ / |/ / ‘\—
(M) STRB \ /
(X) R/W
(X)A X —X
(X)D ()
(X) RDY \\ //
t — ]
su7 —= =— td17
XFO PIN
i b7
XF1 PIN \
TIMING SFO WHEN EXECUTING STF1 OR STII
FETCH
STF1
oR s7y | DECODE | READ |EXECUTE| l
/N /]
N/ ./ ./ L/ ./
(M) STRB /
(X)R/W
SOXXX XC
(X) RDY \ /
ta1g—= |=—
XFO PIN /

FIGURE 4. Switching waveforms and test circuit - Continued.
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TIMING FOR XFO AND XF1 WHEN EXECUTING SIGI

‘ 13 ‘ DECODE ‘ READ .EXECUTE‘

Hs _ / \_/ \x__/T _/
o N/ M\ /N /L
ks_—e% = td20

t'su8 t ‘
d19 —=
XFO the rs_

XF1 N

TIMING FOR LOADING XF REGISTER WHEN CONFIGURED AS AN OUTPUT PIN

INSTRUCTION
| | DECODE| READ |EXECUTE|

OUTXF
XF PIN :Xi

FIGURE 4. Switching waveforms and test circuit - Continued.
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CHANGE OF XF FROM OUTPUT TO INPUT MODE

EXECUTION BUFFERS SYNCH- | VALUE ON
OF LOAD GO FROM | RONIZER | PIN SEEN
OF IOF OUTPUT DELAY IN IOF

TO INPUT

HS_ /N NS \_/iL N

TNV VA SV S
—= tsu9

ToxF BIT | 1o _—lt_

thg—— e —
S R IR G800 O

INXF BIT 4 |

DATA
DATA SEEN
SAMPLED

CHANGE OF XF FROM INPUT TO OUTPUT MODE

OF LOAD
OF IOF

-/ N ]
NN

T0XF BIT = ’—7 tge1

XF PIN q
Y

EXECUTION ‘ l

FIGURE 4. Switching waveforms and test circuit - Continued.
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RESET Timing

rEsET \["f o ‘

r{d

(SEE NOTES 1, 2) T |___|__ ta23

H1 __W_'[}‘ N /|

\_/_\_/
o T A NN

L /]

4

-{IfI——tsull

N S

|_ t'dle——|
|- 10 H1 CLOCK CYCLES —=
(X)D @
(SEE NOTE 3) 4 ta ” @
) A tdzs__ le— — \'—— dis2
cc AV VYV NV AN
(SEE NOTE 4) ) 55 XX
CONTROL SIGNALS f NOOOOOOOOOOOOOOOOOOOO0
(SEE NOTE 5) f t4z27 LOALL000000.0.0.0.000.0.00.0.
— | _tqz6 . >
IACK f

-
ASYNCHRONOUS —\‘_'I_ dis3
7/

£¢

RESET SIGNALS
(SEE NOTE 8)

NOTES:

"7

1. RESET is asynchronous input and can be asserted at any point during a clock cycle. If the specified timings are met,
the exact sequence shown will occur; otherwise, an additional delay of one clock cycle may occur.

2.
up, nominally 20 KQ, if desirable spurious writes could be caused when these outputs go low.
3. (X)D includes D(31-0) and XD(31-0).
4. (X)Aincludes A(23-0), XA(12-0).
5. Control signals include: STRB, MSTRB, and IOSTRB.
6.

DR1, FSR1, TCLKO, and TCLK1.

FIGURE 4. Switching waveforms and test circuit - Continued.

Note that the R/ W outputs are placed in a high impedance state during reset and can be provided with a resistive pull-

Asynchronously reset signals include XF1, XFO, CLKX0, DX0, FSX0, CLKRO, DRO, FSRO, CLKX1, DX1, FSX1, CLKR1,
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INT (3-0) RESPONSE TIMING

FETCH FIRST

RESET OR INSTRUCTION

INTERRUPT OF
VECTOR SERVICE
READ ROUTINE

s /N N ]
_H/F__

N S SN
W G-0 = e tsute
N/

PIN
|<— t w5 —>|
INT (3-0)
FLAG
VECTOR FIRST N
ADDR ADDRESS Iuiggggggo
DATA \__/ _/

NOTES:

1. Interrupt pulse width must be at least 1P wide to guarantee it will be seen. It must be less than 2P wide to guarantee it

will be responded to only once. The recommended pulse width is 1.5P.

2. INT isan asynchronous input and can be asserted at any point during a clock cycle. If the specified timings are met, the

exact sequence shown will occur; otherwise, an additional delay of one clock cycle may occur.

IACK TIMING

FETCH IACK IACK DATA
|INSTRUCTIDN| | READ | |

s / N/ N S S

ADDR >< ><

DATA

/

NOTE: The IACK output is active for the entire duration of the bus cycle and is therefore extended if the bus cycle utilized

wait states.
FIGURE 4. Switching waveforms and test circuit - Continued.
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FIXED DATA RATE MODE

—>| l=— t4d30 te3 |
VANV VAW AW N\
- |<—td30 <—tw6-—‘|<—tw6——|
CLKX/R T\
td31 = "' tr‘3—>|L~ 4’“‘_{”‘3 = tg435
=—thi11 )
DX r BITO X BIT 1 i’gﬂﬁi
I tsul13 ’
DR
FSR
td32 —
FSX (INT)
FSX(EXT) F
tsuls

NOTES:
1. Timings diagrams show operations with CLKXP = CLKRP = FSXP = FSRP =0
2. These timings are valid for all serial port modes, including handshake, except where otherwise indicated.

VARIABLE DATA RATE MODE

CLKX/R — /4 N~ 7 /7 N

td32—=~ |=— .
FSXCINT) | N ”
tsulse] f= = |7 'd34 (
FSX (EXT)_Z/V/77F ty31 ” ~—— td35
t433 (
DX ————— [ BIT O X BIT T XBIT Z 4 BIT N>
hi2 —= :

NOTES:
1. Timing diagrams show operation with CLKXP = XLKRP = FSXP = FSRP =0
2. Timings not expressly specified for variable data rate mode are the same as those for fixed data rate mode.
3. Timings are valid for all serial port modes, includes handshake mode, except where otherwise indicated.

FIGURE 4. Switching waveforms and test circuit - Continued.
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HOLD/HOLDA TIMING

H3
H1
—= =—tsuls ¢ ';’IM— tsuls
oD\ w7 % ¢
t —== v4
- —= s V4t |
HOLDA t w8
d36 —= — t t
= =— Ydis4 — F=tenl
STRB / \
_ —e Je tdiss —= ’*" tenz
R/W
| —>|J‘—tdi.56 —>‘ I;ten:‘i
A
|

/
—=] Ie— tdis7
D WRITE DATA

NOTE: HOLD is an asynchronous input and can be asserted at any point during a clock cycle. If the specified timings are
met, the exact sequence shown will occur; otherwise, an additional delay of one clock cycle may occur.

PERIPHERAL PIN GENERAL-PURPOSE I/0 TIMING

H3
H1

PERIPHERAL

NN NSNS
e /N W
WHﬁ_

PIN

NOTE: Peripheral pins include CLKX0/1, CLKRO0/1, DX0/1, DR0O/1 FSX0/1, FSR0/1, and TCLKO/1. The modes of these pins
are defined by the contents of internal control registers associated with each peripheral.

TIMER PIN TIMINGS

H3 MUW

H1
thu18 = thig td38@

|<__
—

PERIPHERAL
PIN

tw

28

~

UL

NOTE: Period and polarity of valid logic level are specified by contents of internal control registers.

FIGURE 4. Switching waveforms and test circuit - Continued.
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CHANGE OF PERIPHERAL PIN FROM GENERAL PURPOSE QUTPUT TO INPUT MODE

EXECUTE VALUE ON

STORE OF BUFFERS GO PIN SEEN
PERIPHERAL| FROM SYNCHRONIZER IN
CONTROL Tgu}szTJT DELAY PERIPHERALI
REGISTER CONTROL
REGISTER

v N\ N\

HIW

00— ~ = *th1s
CONTROL BIT _4 |“th15 | |
PERIPHERAL VVVVVVVVVVWVVV VY VY YWV A VY \VAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAYS VV VWV VY \YAV4
PIN OUTPUT SREEKIIRIA 1| BRI | IEK K8
DATA BIT
DATA
DATA SEEN

SAMPLED

CHANGE OF PERIPHERAL PIN FROM GENERAL PURPOSE INPUT TO OUTPUT MODE

EXECUTE
STORE OF
PERIPHERAL
CONTROL
REGISTER

e SN NN
|

Hi m N
I0
CONTROL BIT ——] "td39

PERIPHERAL
PIN

Timing for SHZ

aAaa
a TN/

F%Lgfﬂﬂ
ALL I/0 PINS }7

FIGURE 4. Switching waveforms and test circuit - Continued.
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4. VERIFICATION

4.1 Sampling and inspection. For device classes Q and V, sampling and inspection procedures shall be in accordance with
MIL-PRF-38535, and appendix F of 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 and appendix F of MIL-PRF-
38535.

4.2 Screening. For device classes Q and V, screening shall be in accordance with MIL-PRF-38535, and appendix F of
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 appendix F of MIL-PRF-38535 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 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
method 1015.

(2) Ta=+125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table 1l herein.

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
method 1015 of MIL-STD-883.

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, C, 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 and appendix F of MIL-PRF-38535 including groups A, B, C, D, and E inspections and as specified herein.
Quality conformance inspection for device class M shall be in accordance with MIL-PRF-38535, appendix A, and appendix F of
MIL-PRF-38535, 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. Subgroup 4 (Cin, Cour, and Cx measurements) shall be measured only for the initial test and after process or
design changes which may affect capacitance. A minimum sample size of five devices with zero rejects shall be
required.

c. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

d. 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.
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TABLE Il. Electrical test requirements.

Test requirements Subgroups Subgroups
(in accordance with (in accordance with
MIL-STD-883, MIL-PRF-38535, table Il1)
TM 5005, table I)
Device Device Device
class M class Q class V
Interim electrical - --- -
parameters (see 4.2)
Final electrical 1,2,3,7,8 1,2,3,7,8 1,2,3,7,8
parameters (see 4.2) 910,11 L/ 9,10,11 L/ 9,610,11 2/
Group A test 1,2,3,4,7, 1,2,3,4,7, 1,2,3,4,7,
requirements (see 4.4) 8,9, 10,11 8,9, 10,11 8,9, 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 2,8A, 10 2,8A, 10 2,8A,10
parameters (see 4.4)
Group E end-point electrical 2, 8A, 10 2, 8A, 10 2, 8A, 10
parameters (see 4.4)

1/ PDA applies to subgroup 1.

2/ PDA applies to subgroups 1 and 7.

4.4.2 Group B Inspection.

a. Attachability is not a requirement of case outlines Z and U.

b. For case outlines Z and U, bond strength (method 2011) shall not be less than 30 g.

c. For case outlines Z and U, constant acceleration in accordance with Method 2001 test condition E, Y1 direction, is
required. Four devices are to be tested with zero failures.

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

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

a. Test condition A 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 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.

4.4.3.2 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 method 1005 of

MIL-STD-883.
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4.4.4 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table Il herein.

4.4.5 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 +5°C,
after exposure, to the subgroups specified in table Il herein.

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.

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 using DD Form 1692, Engineering Change Proposal.

6.3 Record of users. Military and industrial users should inform Defense Supply Center Columbus (DSCC) 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) 692-0544.

6.4 Comments. Comments on this drawing should be directed to DSCC-VA, Columbus, Ohio 43218-3990, or telephone
(614) 692-0547.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined in
MIL-PRF-38535, MIL-HDBK-1331, and table Il herein.

6.6 Sources of supply.

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

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.

6.7 Application note. Devices supplied to this drawing have been known to exhibit cold start sensitivity. Contact the device
manufacturer for further information or see the manufacture's literature, SGUA001, for more detail information.
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TABLE Ill. Terminal description.

Terminal
name

Type
1/

Description

Conditions when
signal is Z type
2/

PRIMARY-BUS INTERFACE

D31-D0

I/10/Z

32-bit data port

A23-A0

Oo/z

24-bit address port

RIW

0o/z

Read/write. R/W is high when a read is performed and low when a
write is performed over the parallel interface.

STRB

o/z

External-access strobe

RDY

Ready. RDY indicates that the external device is prepared for a
transaction completion.

HOLD

Hold. When HOLD is a logic low, any ongoing transaction is completed.

A23-A0, D31-D0, STRB, and R/IW are placed in the high-impedance
state and all transactions over the primary-bus interface are held until

HOLD becomes a logic high or until the NOHOLD bit of the
primary-bus-control register is set.

HOLDA

0o/z

Hold acknowledge. HOLDA is generated in response to a logic low on
HOLDA . HOLDA indicates that A23—A0, D31-D0, STRB, and RIW
are in the high-impedance state and that all transactions over the bus

are held. HOLDA is high in response to a logic high of HOLD or the
NOHOLD bit of the primary-bus-control register is set.

CONTROL SIGNALS

RESET

Reset. When RESET is a logic low, the device is in the reset condition.

When RESET becomes a logic high, execution begins from the location
specified by the reset vector.

INT3 —INTO

External interrupts

IACK

(0)4

Interrupt acknowledge. IACK is generated by the IACK instruction.

IACK can be used to indicate the beginning or the end of an
interrupt-service routine.

MCBL/MP

Microcomputer boot-loader/microprocessor mode-select

SHZ

Shutdown high-impedance. When active, SHZ shuts down the device

and places all pins in the high-impedance state. SHZ is used for
board-level testing to ensure that no dual-drive conditions occur.

Caution: A low on SHZ corrupts the device memory and register

contents. Reset the device with SHZ high to restore it to a known
operating condition.

XF1, XFO

1/10/Z

External flags. XF1 and XFO are used as general-purpose 1/Os or to
support interlocked processor instruction.

See footnotes at end of table.
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TABLE lll. Terminal description - Continued.

Terminal name Type Description Conditions
1 when signal is Z
type 2/
SERIAL PORT 0 SIGNALS

CLKRO I/0/z | Serial port O receive clock. CLKRO is the serial shift clock for the serial S R
port O receiver.

CLKXO0 1/0/Z | Serial port 0 transmit clock. CLKXO is the serial shift clock for the serial S R
port O transmitter.

DRO 1/0/z | Data-receive. Serial port O receives serial data on DRO.

DX0 1/0/Z | Data-transmit output. Serial port O transmits serial data on DXO.

FSRO 1/0/Z | Frame-synchronization pulse for receive. The FSRO pulse initiates the

data-receive process using DRO.

FSX0 1/0/Z | Frame-synchronization pulse for transmit. The FSXO pulse initiates the S R
data-transmit process using DXO.

TIMER SIGNALS

TCLKO 1/0/z | Timer clock 0. As an input, TCLKO is used by timer 0 to count external S
pulses, As an output, TCLKO outputs pulses generated by timer 0.

TCLK1 1/0/z | Timer clock 1. As an input, TCLK1 is used by timer 1 to count external S
pulses, As an output, TCLK1 outputs pulses generated by timer 1.

SUPPLY AND OSCILLATOR SIGNALS

H1 O/z External H1 clock. H1 has a period equal to twice CLKIN.

H3 O/Z | External H3 clock. H3 has a period equal to twice CLKIN.

Vbb | 5.0-V supply for the device. All must be connected to a common supply
plane. 3/

Vss I Ground. All grounds must be connected to a common ground plane.

X1 (@) Output from the internal-crystal oscillator. If a crystal is not used, X1

should be left unconnected.

X2/CLKIN Internal-oscillator input from a crystal or a clock.
RESERVED 4/

EMU2-EMUO | Reserved for emulation. Use pullup resistors to Vpp
EMU3 O/Z | Reserved for emulation S
1/ I =input, O = output, Z = high-impedance state.

2/ S = SHZ active, H= HOLD active, R = RESET active.

3/ Recommended decoupling capacitor value is 0.1 pF.

4/ Follow the connections specified for the reserved pins. Use 18-kQ — 22-kQ pullup resistors for best results. All Vpp
supply pins must be connected to a common supply plane, and all ground pins must be connected to a common ground

plane.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5962-92058

A.1 SCOPE

A.1.1 Scope. This appendix establishes minimum requirements for microcircuit die to be supplied under the Qualified
Manufacturers List (QML) Program. QML microcircuit die meeting the requirements of MIL-PRF-38535 and the manufacturers
approved QML plan for use in monolithic microcircuits, multi-chip modules (MCMs), hybrids, electronic modules, or devices
using chip and wire designs in accordance with MIL-PRF-38534 are specified herein. Two product assurance classes
consisting of military high reliability (device class Q) and space application (device class V) are reflected in the Part or
Identification Number (PIN). When available a choice of Radiation Hardness Assurance (RHA) level is reflected in the PIN.

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

5962 - 92058 01 Q 9 X
Federal RHA Device Device Die Die
stock class designator type class code details
designator (see A1.2.1) (see A1.2.2) designator (see A1.2.4)
\ / (see A.1.2.3)
V

Drawing number

A.1.2.1 RHA designator. Device classes Q and V RHA identified die meet the MIL-PRF-38535 specified RHA levels. A dash
(-) indicates a non-RHA die.

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

Device type Generic number Circuit function
01 1 320C31-27 Digital signal processor, 27 MHz
02 1 320C31-33 Digital signal processor, 33 MHz
03 320C31-40 Digital signal processor, 40 MHz
04 1 320C31-50 Digital signal processor, 50 MHz
05 1 320C31-60 Digital signal processor, 60 MHz

A.1.2.3 Device class designator.

Device class Device requirements documentation

QorV Certification and qualification to the die requirements of MIL-PRF-38535

A.1.2.4 Die Details. The die details designation is a unique letter which designates the die’s physical dimensions, bonding
pad location(s) and related electrical function(s), interface materials, and other assembly related information, for each product
and variant supplied to this appendix.

1/ Device types 01, 02, 04, and 05 are not available as QML die only. These devices shall be procured as packaged devices
per the main body of this document.

STANDARD S',fE 5962-92058
MICROCIRCUIT DRAWING
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 N 46

DSCC FORM 2234
APR 97




APPENDIX A
APPENDIX A FORMS A PART OF SMD 5962-92058

A.1.2.4.1 Die physical dimensions.

Die type Figure number
03 A-1

A.1.2.4.2 Die bonding pad locations and electrical functions.

Die type Figure number
03 A-1

A.1.2.4.3 Interface materials.

Die type Figure number
03 A-1

A.1.2.4.4 Assembly related information.

Die type Figure number
03 A-1

A.1.3 Absolute maximum ratings. See paragraph 1.3 within the body of this drawing for details.

A.1.4 Recommended operating conditions. See paragraph 1.4 within the body of this drawing for details.

A.2 APPLICABLE DOCUMENTS.

A.2.1 Government specifications, 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 cited in
the solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION

MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
DEPARTMENT OF DEFENSE STANDARD

MIL-STD-883 - Test Method Standard Microcircuits.
DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-103 -  List of Standard Microcircuit Drawings
MIL-HDBK-780 -  Standard Microcircuit Drawings.

(Copies of these documents are available online at https://assist.daps.dla.mil/quicksearch/ or from the Standardization
Document Order Desk, 700 Robbins avenue, Building 4D, Philadelphia, PA 19111-5094.)

A.2.2 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 shall take precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5962-92058

A.3 REQUIREMENTS

A.3.1 Item 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.

A.3.2 Design, construction and physical dimensions. The design, construction and physical dimensions shall be as specified
in MIL-PRF-38535 and herein and the manufacturer’s QM plan for device classes Q and V.

A.3.2.1 Die physical dimensions. The die physical dimensions shall be as specified in A.1.2.4.1 and on figure A-1.

A.3.2.2 Die bonding pad locations and electrical functions. The die bonding pad locations and electrical functions shall be as
specified in A.1.2.4.2 and on figure A-1.

A.3.2.3 Interface materials. The interface materials for the die shall be as specified in A.1.2.4.3 and on figure A-1.

A.3.2.4 Assembly related information. The assembly related information shall be as specified in A.1.2.4.4 and figure A-1.

A.3.3 Electrical performance characteristics and post-irradiation parameter limits. Unless otherwise specified herein, the
electrical performance characteristics and post-irradiation parameter limits are as specified in table | of the body of this
document.

A.3.4 Electrical test requirements. The wafer probe test requirements shall include functional and parametric testing sufficient
to make the packaged die capable of meeting the electrical performance requirements in table I.

A.3.5 Marking. As a minimum, each unique lot of die, loaded in single or multiple stacks of carriers, for shipment to a
customer, shall be identified with the wafer lot number, the certification mark, the manufacturer’s identification and the PIN listed
in A.1.2 herein. The certification mark shall be a “QML" or “Q” as required by MIL-PRF-38535.

A.3.6 Certification 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 A.6.4 herein). The certificate of
compliance submitted to DSCC-VA prior to listing as an approved source of supply for this appendix shall affirm that the
manufacturer’s product meets, for device classes Q and V, the requirements of MIL-PRF-38535 and the requirements herein.

A.3.7 Certificate of conformance. A certificate of conformance as required for device classes Q and V in MIL-PRF-38535
shall be provided with each lot of microcircuit die delivered to this drawing.

A.4 VERIFICATION

A.4.1 Sampling and inspection. For device classes Q and V, die 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 modifications in the QM
plan shall not affect the form, fit, or function as described herein.

A.4.2 Screening. For device classes Q and V, screening shall be in accordance with MIL-PRF-38535, and as defined in the
manufacturer’s QM plan. As a minimum, it shall consist of:

a) Wafer lot acceptance for class V product using the criteria defined within MIL-STD-883, method 5007.
b) 100% wafer probe (see paragraph A.3.4 herein).

c) 100% internal visual inspection to the applicable class Q or V criteria defined in MIL-STD-883, method 2010 or the
alternate procedures allowed in MIL-STD-883, method 5004.
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APPENDIX A
APPENDIX A FORMS A PART OF SMD 5962-92058

A.4.3 Conformance inspection.

A.4.3.1 Group E inspection. Group E inspection is required only for parts intended to be identified as radiation assured (see
A.3.5 herein). RHA levels for device classes Q and V shall be as specified in MIL-PRF-38535. End point electrical testing of
packaged die shall be as specified in table Il herein. Group E tests and conditions are as specified in paragraphs 4.4.4 herein.

A.5 DIE CARRIER

A.5.1 Die carrier requirements. The requirements for the die carrier shall be in accordance with the manufacturer’s QM plan
or as specified in the purchase order by the acquiring activity. The die carrier shall provide adequate physical, mechanical and
electrostatic protection.

A.6 NOTES

A.6.1 Intended use. Microcircuit die conforming to this drawing are intended for use in microcircuits built in accordance with
MIL-PRF-38535 or MIL-PRF-38534 for government microcircuit applications (original equipment), design applications and
logistics purposes.

A.6.2 Comments. Comments on this appendix should be directed to DSCC-VA, Columbus, Ohio 43218-3990 or telephone
(614) 692-0547.

A.6.3 Abbreviations, symbols and definitions. The abbreviations, symbols, and definitions used herein are defined in
MIL-PRF-38535, MIL-HDBK-1331, and table Il herein.

A.6.4 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 within QML-38535 have submitted a certificate of compliance (see A.3.6 herein) to DSCC-VA and have
agreed to this drawing.

Die physical dimensions.
Die size: 296 mils x 317 mils.
Die thickness: 19 mils.

Interface materials.

Top metallization: Ti/TiW/AISiCu.5 500A/3kA4.5kA
Backside metallization: Silicon
Glassivation.
Type: Ox/N
Thickness: 3KA/ KA
Substrate: Silicon

Assembly related information.
Substrate potential: Biased to Ground
Special assembly instructions: None

FIGURE A-1. Die bonding pad locations and electrical functions.
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APPENDIX A FORMS A PART OF SMD 5962-92058

PAD X CENTER Y CENTER PAD NAME PAD X CENTER Y CENTER PAD NAME
1 0.00 0.00 A9 34 396.72 -7219.80 DVss
2 0.00 -224.46 DVss 35 577.44 -7219.80 D19
3 0.00 -426.24 A8 36 780.30 -7219.80 D18
4 0.00 -650.70 A7 37 990.36 -7219.80 D17
5 0.00 -875.16 A6 38 1200.42 -7219.80 D16
6 0.00 -1099.62 A5 39 1410.48 -7219.80 D15
7 0.00 -1302.48 AVpp 40 1598.94 -7219.80 CVss
8 0.00 -1504.26 A4 41 1786.32 -7219.80 D14
9 0.00 -1728.72 A3 42 1974.78 -7219.80 DVpp
10 0.00 -1953.18 A2 43 2162.16 -7219.80 D13
11 0.00 -2177.64 Al 44 2350.62 -7219.80 IVss
12 0.00 -2402.10 A0 45 2538.00 -7219.80 D12
13 0.00 -2604.96 CVss 46 2748.06 -7219.80 D11
14 0.00 -2828.34 D31 47 2958.12 -7219.80 D10
15 0.00 -3100.32 VoL 48 3150.90 -7219.80 VoL
16 0.00 -3262.68 A\ 49 3313.26 -7219.80 A
17 0.00 -3463.20 D30 50 3499.38 -7219.80 D9
18 0.00 -3670.38 VssL 51 3709.44 -7219.80 D8
19 0.00 -3832.74 VssL 52 3897.90 -7219.80 DVSS
20 0.00 -4011.66 DVss 53 4068.00 -7219.80 VssiL
21 0.00 -4256.64 D29 54 4230.36 -7219.80 VssiL
22 0.00 -4481.10 D28 55 4416.48 -7219.80 D7
23 0.00 -4669.56 DVpo 56 4626.54 -7219.80 D6
24 0.00 -4950.54 D27 57 4815.00 -7219.80 DVpp
25 0.00 -5153.40 IVss 58 5002.38 -7219.80 D5
26 0.00 -5333.58 D26 59 5212.44 -7219.80 D4
27 0.00 -5536.44 D25 60 5422.50 -7219.80 D3
28 0.00 -5739.30 D24 61 5632.56 -7219.80 D2
29 0.00 -5942.16 D23 62 5842.62 -7219.80 D1
30 0.00 -6145.02 D22 63 6052.68 -7219.80 DO
31 0.00 -6347.88 D21 64 6262.74 -7219.80 H1
32 0.00 -6522.48 DVpp 65 6472.80 -7219.80 H3
33 0.00 -6699.46 D20 66 6646.86 -7219.80 DVpp

FIGURE A-1. Die bonding pad locations and electrical functions - Continued.
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APPENDIX A FORMS A PART OF SMD 5962-92058

PAD X CENTER Y CENTER PAD NAME PAD X CENTER Y CENTER PAD NAME
67 7136.64 -6714.54 DVss 100 6705.00 452.52 Vsuss
68 7136.64 -6555.96 CVss 101 6480.90 452.52 SHZ
69 7136.64 -6402.42 IVss 102 6298.92 452.52 DVss
70 7136.64 -6241.86 X2 103 6125.94 452.52 TCLKO
71 7136.64 -6072.30 X1 104 5951.88 452.52 PVop
72 7136.64 -5780.16 HOLDA 105 5721.30 452.52 TCLK1
73 7136.64 -5574.60 HOLD 106 5439.24 452.52 EMU3
74 7136.64 -5392.62 CVop 107 5248.08 452.52 EMUO
75 7136.64 -5116.14 RDY 108 5063.40 452.52 EMUL1
76 7136.64 -4898.16 STRB 109 4878.72 452.52 EMU2
77 7136.64 -4673.70 RIW 110 4694.04 452,52 MCBL/MP
78 7136.64 -4453.74 RESET 111 4526.46 452.52 CVss
79 7136.64 -4235.76 XFO 112 4324.68 452.52 A23
80 7136.64 -4032.90 CVpp 113 4129.02 452.52 A22
81 7136.64 -3809.52 XF1 114 3862.62 452.52 S
82 7136.64 -3585.06 JACK 115 3700.26 452.52 VbbL
83 7136.64 -3365.10 INTO 116 3421.98 452.52 A21
84 7136.64 -3168.72 DVss 117 3226.50 452.52 A20
85 7136.64 -2988.54 VssL 118 3052.44 452.52 VssL
86 7136.64 -2791.26 INT1 119 2901.06 452.52 DVss
87 7136.64 -2590.56 VoL 120 2728.08 452.52 Al9
88 7136.64 -2428.20 VooL 121 2554.02 452.52 AVpp
89 7136.64 -2232.18 INT2 122 2381.04 452.52 Al8
90 7136.64 -2018.70 INT3 123 2185.38 452.52 Al7
91 7136.64 -1750.32 DRO 124 1989.72 452.52 Al6
92 7136.64 -1547.46 CVss 125 1794.06 452.52 Al5
93 7136.64 -1345.68 FSRO 126 1598.40 452.52 Al4
94 7136.64 -1121.22 CLKRO 127 1316.34 452.52 Al3
95 7136.64 -896.76 CLKX0 128 1120.68 452.52 Al2
96 7136.64 -693.90 IVss 129 925.02 452.52 All
97 7136.64 -492.12 FSXO0 130 750.96 452.52 AVpp
98 7136.64 -289.26 PVop 131 577.98 452.52 Al0
99 7136.64 -15.48 DXO0 132 403.92 452.52 CVss

FIGURE A-1. Die bonding pad locations and electrical functions - Continued.
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STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: 10-08-13

Approved sources of supply for SMD 5962-92058 are listed below for immediate acquisition information only and
shall be added to MIL-HDBK-103 and QML-38535 during the next revision. MIL-HDBK-103 and 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 information bulletin is superseded
by the next dated revision of MIL-HDBK-103 and QML-38535. DSCC maintains an online database of all current
sources of supply at http://www.dscc.dla.mil/Programs/Smctr/ .

Standard Vendor Vendor
microcircuit drawing CAGE Similar PIN 2/

PIN 1/ number
5962-9205801MXA 3/ SMJ320C31GFAM27
5962-9205801MYA 3/ SMJ320C31HFGM27
5962-9205802MXA 3/ SMJ320C31GFAM33
5962-9205802MYA 3/ SMJ320C31HFGM33
5962-9205802QUC 3/ SMJ320C31TAM33
5962-9205802Q2C 3/ SMJ320C31TBM33
5962-9205803MXA 01295 SMJ320C31GFAM40
5962-9205803MXC 01295 SMJ320C31GFAM40
5962-9205803MYA 01295 SMJ320C31HFGM40
5962-9205803QZC 3/ SMJ320C31TBM40
5962-9205803Q9A 3/ SMJ320C31KGDM40B
5962-9205804MXA 01295 SMJ320C31GFAMS50
5962-9205804MXC 01295 SMJ320C31GFAMS50
5962-9205804MYA 01295 SMJ320C31HFGM50
5962-9205805QXA 01295 SMJ320C31GFAS60
5962-9205805QYA 01295 SMJ320C31HFGS60
5962-9205806QXA 01295 SMJ320C31GFAWA40

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 name
number and address
01295 Texas Instruments, Inc.

Semiconductor Group
8505 Forest Ln.

P.O. Box 660199
Dallas, TX 75243

Point of contact: U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493

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




