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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 - 89764 01 M X X
| | o | |
! . —_ S —

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)

A

Drawing number
1.2.1 BRHA 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 types identify the circuit function as follows:

Dynamic
Devi e Generic number 1/ Circuit function Access time operating current
01 4k x 8 dual port CMOS SRAM 70 ns 270 mA
02 4k x 8 dual port CMOS SRAM 70 ns 220 mA
03 4k x 8 dual port CMOS SRAM 55 ns 270 mA
04 4k x 8 dual port CMOS SRAM 55 ns 220 mA
05 4k x 8 dual port CMOS SRAM 45 ns 280 mA
06 4k x 8 dual port CMOS SRAM 45 ns 240 mA
07 4k x 8 dual port CMOS SRAM 35 ns 300 mA
08 4k x 8 dual port CMOS SRAM 35 ns 260 mA
1.2.3 Devi s designator. The device class designator is a single letter identifying the product assurance level as
follows:
Device class ’ Device Tequirements 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 oullines. The case outlines are as designated in MIL-STD-1835 and as follows:
Qutline letter Descriptive designator Terminals Package style

X GDIP1-T48 or CDIP2-T48 48 Dual-in-line package

Y See figure 1 48 Square chip carrier package

zZ See figure 1 48 Flat pack

1/ Generic numbers are listed on the Standard Microcircuit Drawing Source Approval Bulletin at the end of this docurmnent
and will also be listed in MIL-HDBK-103 (see 6.6.2 herein).
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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
Afor device class M.

1.3 Absolute maximum ratings. 2/

Supply voltagerange ... .. ... ... ... -0.5Vdcto+7.0 Vdc
Inputvoltage . ............. ... i, -0.5Vdcto +6.0 Vdc
DCoutputeurrent . ... . ... .. . ... -50 mA
Storage temperaturerange .................. -65°C to +150°C
Maximum power dissipation (Pp) .............. 20w
Lead temperature (soldering, 10 seconds) ...... +260°C
Thermal resistance, junction-to-case (8 y¢):
Caseoutline X ......... ...t iiiaa... See MIL-STD-1835
CaseoutinesYandZ ..................... 6°C/W
Junction temperature (T ) ................... +150°C 3/

1.4 Recommended operating conditions.

Supply voltage range (Vo3) - oo oo oo oot 45Vdcto55Vde
High level input voltage range (V) ........... 22Vdcto6.0Vde
Low level input voltage range (Vy ) ............ -0.5Vdcto +0.8 Vdc 4/
Case operating temperature range (T C) ........ -55°Gto +125°C
1.5 Digital logic testing for device classe nd V.

Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) . ... 5/ percent

2. APPLICABLE DOCUMENTS

overnment ification, standard ulletin, and handbook. Unless otherwise specified, the following specification,
standards, bulletin, and handbook of the issue listed in that issue of the Department of Defense Index of Specifications and
Standards specified in the solicitation, form a part of this drawing to the extent specified herein.

SPECIFICATIONS
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 - Microcircuit Case Outlines.

|

Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.

Maximum junction temperature may be increased to +175° C during burn-in and steady-state life.

Vy(min) = -3.0 V dc for pulse width less than 20 ns.

Values will be added when they become available.

Qe ®
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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.)

2.2 Non-Govemment 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.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Standard F1192-88 - Standard Guide for the Measurement of Single Event Phenomena from
Heavy lon Irradiation of Semiconductor Devices.

(Applications for copies of ASTM publications should be addressed to the American Society for Testing and Materials, 1916
Race Street, Philadelphia, PA 19103.)

ELECTRONICS INDUSTRIES ASSOCIATION (EIA)

JEDEC Standard No. 17 - A Standardized Test Procedure for the Characterization of
Latch-up in CMOS Integrated Circuits.

{Applications for copies should be addressed to the Electronics Industries Association, 2500 Wilson Blvd., Arlington, VA
22201.)

(Non-Govemment standards and other publications are normally available from the organizations that prepare or distribute the
documents. These documents also may 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 shall take precedence.

3. REQUIREMENTS

3.1 tem 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 herein and figure 1.
3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2.
3.2.3 Truth table. The truth table shall be as specified on figure 3.

3.2.4 Functional block diagram. The functional block diagram shall be as specified on figure 4.
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3.2.5 Functional tests. Various functional tests used to test this device are contained in the appendix. If the test patterns
cannot be implemented due to test equipment limitations, altemate test pattemns to accomplish the same results shall be allowed.
For device class M, altemate test patterns shall be maintained under document revision level control by the manufacturer and
shall be made available to the preparing or acquiring activity upon request. For device classes Q and V alternate test pattems
shall be under the control of the device manufacturer's Technology Review Board (TRB) in accordance with MIL-PRF-38535 and
shall be made available to the preparing or acquiring activity upon request.

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 lIA. The electrical
tests for each subgroup are defined in table 1.

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 Cerification/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 Certificate 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 Certificate of conformance. A certificate of conformance as required for device classes Q and V in MIL-PRF-38535 or far
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 nurmber 41 (see MIL-PRF-38535, appendix A).

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-8TD-883, and shall be conducted on all devices prior to quality conformance inspection.
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TABLE |. Electrical perfommance characteristics.
Test Symbol Conditions Group A Device Limits Unit
55°C < T <+125°C subgroups types
VCC =45Vto55V Min Max
unless otherwise specified
Output high voltage VoH Voo =45V, igy=-40mA, 1,2,3 All 2.4 \
V=08V, V=22V
Output low voltage VoL Voo =45V, Igy=6.0mA, 1,2,3 All 0.4 \
V"_ =038V, 'OH = 8.0 mA, 1,2,3 All 0.5 \
VIL = 0.8 V, VIH = 2.2 V
Input leakage current | || Ve =55V, GND < Vi = Vg 1,2,3 | 0204, 50 | pA
06,08
01,03, 10
05,07
Output leakage current | |l o] Vec= 55V, CE =V, 1,2,3 02,04, 50 | pA
01,03, 10
05,07
Dynamic operating lco CE =V, 1,2,3 01,03 270 mA
current {both ports t=fpax 1/, outputs open 02.04 250
active) s
05 280
06 240
07 300
08 260
Standby power supply | Iggq CE| and CER > Vi, f = fiqax IV 1,2,3 01,03, 70 mA
current (both ports- 05
TTL input levels) 02.04 50
06
07 75
08 55
Standby power supply Isp2 CE or CER > Vi, 1,2,3 01,03 180 mA
current (one port-TTL f=tyax 1/, active port 02.04 150
input levels) outputs open :
05 190
06 160
07 200
08 170
Full standby power Isps Both ports CEL and CERg » Vee 1,2,3 01,03, 30 mA
supply current (both -0.2V, 05,07
ports-CMOS input Vinz Ve -02Vor< 0.2V, 02.04 10
levels) f=0 1/ 06,08
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - continued.
Test Symbol Conditions Group A Device Limits Unit
-55°C < T <+125°C subgroups types
uniess otherwise specified
Full standby power Isgq f=fyax V 1,2,3 01,03 170 mA
supply current (one
port-CMOS input CELorCER = Vog - 0.2V, 02,04 140
levels) ViNz2 Voo -02Vor<02y, 05 180
active port outputs open 06 150
07 190
08 160
Vg for data retention VDR Veg=20V,CE 2 Vpp-0.2V 1,2,3 02,04, 2.0 Y
ViN:=Vee-02Vor<0.2V 06,08
Data retention current tccor 1,2,3 02,04, 40 mA
06,08
Chip deselect to data cDR 9,10, 11 02,04, 0 ns
retention time 2/ 06,08
Operation recovery = 9,10, 11 02,04, re ns
time 2/ 06,08
Input capacitance CiNn Ve =50V, Viy=0V, 4 All 11 pF
f=1.0MHz, Ty =+25°C,
see 4.4.1e
Output capacitance Cout Vog =50V, Vot =0V, 4 Al 11 pF
f=1.0MHz Ty =+25C,
See 4.4.1e
Functional tests See 4.4.1¢c 7, 8A, 8B All
Read cycle time Re See figures 5 and 6 9,10, 11 01,02 70 ns
03,04 55
05,06 45
_ 07,08 35
Address access time taa 9,10, 11 01,02 70 ns
03,04 55
05,06 45
07,08 35
Output hold from toH 9,10, 11 Al 0 ns
address change
Chip enable access tAcE 9,10, 11 01,02 70 ns
ime 03,04 55
05,06 45
07,08 35
See footnotes at end of table.
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TABLE | Electrical performance characteristics - continued.
Test Symbol Conditions Group A Device Limits Unit
-55°C < T < +125°C subgroups types
VCC =45Vto55V Min Max
unless otherwise specified
Output enable access thoe See figures 5 and 6 9, 10, 11 01,02 40 ns
time 03,04 30
05,06 25
07,08 20
Output low Ztime 2/4/ | 4 » 9,10, 11 01-06 ns
07,08
Output high Z time 4z 9,10, 11 01,02 30 ns
24 03,04 25
05-08 20
Chip enable to by 9,10, 11 All 0 ns
power-up time 2/
Chip disable to tpp 9, 10, 11 Al 50 ns
power-down time 2/
Write cycle time twe 9, 10, 11 01,02 70 ns
03,04 55
05,06 45
07,08 35
Chip enable to end tew 9,10, 11 01,02 60 ns
of write 03,04 50
05,06 40
07,08 30
Address valid to end taw 9,10, 11 01,02 60 ns
of write 03,04 50
05,06 40
07,08 30
Address setup time tas 9, 10, 11 Al 0 ns
Write puise width twp 9, 10, 11 01,02 60 ns
03,04 50
05,06 40
07,08 30
Write recovery time YWR 2,10, 11 Al 0 ns
See footnotes at end of table.
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TABLE | Electrical performance characteristics - continued.

Test Symbol Conditions Group A Device " Limits Unit
55°C <« T <+125°C subgroups types
uansCsCoThzﬁvi\g;osg-esci\flied Min Max
Data valid to end of ow See figures 5 and 6 g, 10, 11 01,02 30 ns
write 03,04 25
05-08 20
Data hold time 5/ tDH 9,10, 11 Al 3.0 ns
Write enable to twz 9,10, 11 01,02 30 ns
output in high Z 2/ 4/ 03,04 o5
05-08 20
Output active from tow 9,10, 11 Al 3.0 ns
end of write 2/ 4/ 5/
Write pulse to data WDD 9,10, 11 01,02 20 ns
delay &/ 03-06 80
. 07,08 70
Write data valid to read | tppp 9,10, 11 01,02 70 ns
data delay 6/ 03,04 65
05-08 55
1/ fnax = mF{C = Allinputs cycling at f = 1/~ (except output enable). f = 0 means no address or control lines change.

Applies only to inputs at CMOS level standby 'SBB'

Parameter may not be tested, but shall be guaranteed to the limits specified in Table 1.

g = Read Cycle Time.

Transition is measured +500 mV from low or high impedance voltage with load.

The specification for iy must be met by the device supplying write data to the RAM under all operating conditions.
Although tp and toyy values will vary over voltage and temperature, the actual tpy will always be smaller than the actual
t .

F%Vr\tl-to-port delay through RAM cells from writing port to reading port.

Qe

2
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Case Y

.090
.047 . 045
.033
[re-—

446 .572 | .125
i l l -434 .554 ~055 ™

077 v N

BOTTOM 445 Tap .572

015 1
T i
~ ’ ]
: gg; SIDE
48 PLS -910 :
Inches Millimeters Inches Millimeters
.006 0.15 .055 1.40
.010 0.25 .077 1.96
.015 0.38 .090 2.29
025 0.64 093 2.36
.033 0.84 125 3.18
.037 0.94 434 11.02
043 1.09 446 11.33
045 1.14 554 14.07
047 1.19 572 14.53

Note: Controlling dimensions are inches.

FIGURE 1. Case oullines.
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Case Z
- A
L =~ AL =
~| A2 =
L
cm 1 c— — — — 1
- ]
- — —  — 1 A L
E1 I
} LT o
L
Ak
Symbol Inches Millimeters Symbol Inches Millimeters
Min Max Min Max Min l Max Min I Max
A 0.089 | 0.108 2.26 2.74 e .050 BSC 1.27 BSC
At 0.079 | 0.096 2.01 2.44 - ‘ 0.75 l 19.05
A2 0.058 | 0.073 1.47 1.85 E1 .100 REF 2.54 REF
b 0.018 | 0.022 0.46 0.56 E2 .550 BSC 13.97 BSC
0.008 | 0.010 0.20 0.25 E3 --- 0.550 --- 13.97
D 0.750 19.05 L 0.350 | 0.450 8.89 | 11.43
D1 .100 REF 2.54 REF ND
D2 550 BSC 13.97 BSC NE
D3 0.550 13.97
FIGURE 1. Case outlines - continued.
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Device types ALL Device types ALL
Case outlines XY Case outlines XY
AND Z AND Z
Terminal Terminal Terminal Terminal
number symbol number symbol
YV v
1 G?L 25 VOpRr
2 R/WL 26 VO4R
3 AqqL 27 VO,
4 AtoL 28 VO3
5 OE_ 29 YOy
6 AgL 30 YOz
7 A1 L 31 VOGR
9 AgL 33 AgR
10 Ay 34 AgR
11 Agp 35 AR
12 AsL 36 A6R
13 Ay 37 Asg
14 Ag 38 AR
15 AgL 39 AzRn
16 VOqu 40 Ao
17 Vo 41 AR
18 VOq 42 AoR
19 Oz 43 OER
21 VOg 45 AR
22 VOgL 46 RWR
23 VO4 47 CERr
24 GND 48 Vee

FIGURE 2. Terminal connections.

1/ An L suffix on a terminal indicates that it applies to the left
port, and an R suffix indicates that it applies to the right port.
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Read/Write Control

Left or Right Port 1/ Function
R/W CE OE Dg.7
X H X z Post disabled and in power down mode,
Is2 9 Isp4
X H X z CER = CE|_= H, power down mode,
lsB1 °r lsga
L L X DATA|N Data on port written into memory
H L L DATAGUT Data in memory output on port
X X H F4 High impedance outputs
J_/ AOL-A1 1L is not equal to AOR-A1 iR
H = High
L= Low

X = Don't care
Z = High impedance

FIGURE 3. Truth table.
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autPur  Q

Cutput lrad circuit

S

Wzr "Lz fuze 39 tou

AMA——C o

125081 +5%

7750 57 ?

L

— L = 5.8 pF

11

QUTRUT

Outpub lead circuit “or
all other measurements

o

12508 +5%

¢——ANA—C ©

77581 52

—_— ¢ 30 pF
(MINIMUM) (MINTHMUM)
NOTES:

1. CL = load capacitance and includes scope and jig capacitance.

2. input pulse levels are at GND and 3.0 V.

3. Input rise and fall times are 5 ns.

4. Input timing reference levels are at 1.5 V.

FIGURE 5. Qutput load circuits.
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2.

-NOTES:
1.

ADDRESS

DATA OUT

Read cycle number 1, either side (see notes 1,

2, and 4)

DATA

~ Re
—\—
N S
t .
AA .
e .
e oH ] |
PREVIOUS ' _ »
DATA VALID Wﬁ DATA VALID >¢

Read cycle number 2, cither side .(see notes 1 and 3}

ACE

CURRENT

_R/W is high for read cycles

Device is continuously enabled, CE = V; .
3. Addresses valid pnor to or connCIdent with CE transmon Iow
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FIGUHE 6. Timing waveform diagrams.
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hr.te cycle number 1, R/W contrclled [see notas 1,2, 3, 4. 6 a-d 7)
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FIGURE 6. Timing waveform diagrams - Continued.
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Timing waveform of read with port-to-port delay (see note 8)

NOTES: ] .
1. R/W must be high during all address transitions. .
2. Awrite occurs during the overlap {tgyy or typ) of a low CE and'a R/W.
3. tyg is measured from the earlier of CE or R/W going high to the end of write cycle.
4. During this period, the VO pins are in the output state, and input signals must not be applied.
5.

impedance state.

@

sampled and not 100% tested.

8. Write cycle parameters should be adhered to in order to ensure proper writing.

FIGURE 6. Timing waveform diagrams - Continued.
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if the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high
Transition is measured 500 mV from steady state with a 5.0 pF load (including scope and jig). This parameter is
7. K OE islow during a R/W controlled write cycle the write pulse width must be the larger of fyyp or (lyz + thw)

to allow the VO drivers to tum off data to be placed on the bus for the required tpyy. I OE is high during an R'W
controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified {yp.
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TABLE A, Electrica} tesf reguviremente. 1203/ 4567

Line Testrequirements Subgroups - Subgroups
no. (irj accordance with “(in accordance with
: - "MIL-STD-883, MIL-PRF-38535, table 1)
TM 5005, table ) , ‘
' Device * * Device Device
» " class M class Q class V
1 Interirm electrical o 1,7,9 - 1,7,9
parameters (see 4.2) :
2 | Static bum-in " Not “ Not " Required -
’ {method 1015) - required - - required ’
3 | Sameasline1 - N _ 1, 7* A
4 Dynamic bum-in ‘Required Required Required
{method 1015) L ’
5 |Sameasline1 S 17N
6 [ Final electrical 1*, 2,3, 7%, 8A, 1%, 2,3,7* 8A, 1%,2,3, 7%, 8A,
T parameters (see 4.2) 8B, 9,10, 11" 8B, 9, 10, 11 88,9, 10, 11
7 | Group Atest 1,2,3,4*,7 1,2,3,4*,7 1,2,3, 4,7,
requirements (see 4.4) 8A,8B,9,10,11 - | .8A 8B, 9,10, 11 8A, 8B, 9, 10, 11
8 Group C end-point.’ C o 2,8,7, : 1,2,3,7, 1,2,8,7, 8A,
electrical . 8A, 8B " 8A, 8B © 8B,9,10,11 A
. parameters (see 4.4) S ‘ . .
9 Group D end-point - 2, 3,_8A,_~8B 2,3, 8A,8B '2,3,8A,8B
electrical ) ) s '
parameters (see 4.4) .
10 . | Group E end-point 1,7,9. - 47,9 1,7,9
electrical L : ce : ’
parameters (see 4.4) -

1/ Blank spaces indicate tests are not'applicbable. :
2/ Any or all subgroups may.be combined when using high-speed testers:
3/ Subgroups 7 and 8 functional tests shall verify the truth table. '
4/ * rndlcates PDA apphes to subgroup 1 and 7.
- 5/ **see 4.4.1e.
_/ Aindicates delta limit (see table B) shall be required where specn‘led and the delta values shall be
computed with reference to the: prevrous mtenm electrlcal parameters (see Irne 1) - .

7/ See 44.1d. v
TABLE IB. Delta lin‘rits st 125°C,
Test 1/ - Device typee
, L Al i
: 'ccz Standby , ;‘10 r‘r_A
1/ The above parameters shall be recorded B
s ~ before and after the réquired burn-in and -
life tests to determine the delta:A.
. : SIZE - ‘
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4.2.1 Additional criteria for device class M.

a. Delete the sequence specified as initial (prebum-in) electrical parameters through interim (postburn-in)
electrical parameters of method 5004 and substitute lines 1 through 6 of table lIA herein.

b. 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.

{1) Dynamic burn-in {method 1015 of MIL-STD-883, test condition D; for circuit, see 4.2.1b herein).

c. Interim and final electrical parameters shall be as specified in table HA herein.

4.2.2 Additional criteria for device classes Q and V.

a. The bum-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, oulputs, 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 lIA 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.

lification in tion for device classe: nd 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 Contormance 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, G, 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 lIA herein.
b. Subgroups 5 and 6 of table 1 of method 5005 of MIL-STD-883 shall be omitted.

c. Fordevice class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table. 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 herem)

d. "O/V (latch-up) tests shall be measured only for initial qualification and after any design or pracess changes which may
‘ affect the performance of the device. For device class M, procedures and circuits shall be maintained under document
revision level control by the manufacturer and shall be made available to the preparing activity or acquiring activity upon
request. For device classes Q and V, the procedures and circuits shall be shall be under the control of the device
manufacturer's TRB in accordance with MIL-PRF-38535 and shall be made available to the preparing activity or
acquiring activity upon request. Testing shall be on all pins, on five devices with zero failures. Latch-up test shall be
considered destructive. Information contained in JEDEC standard number 17 may be used for reference.
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e. Subgroup 4 (Cyy and Coyrr measurements) shall be measured only for initial qualification and after any process or
" design changes which.may affect input or.output capacitance. Capacitance shall be measured between the desrgnated
terminal and GND at a frequency of 1 MHz Sample size is 15 devrces with no failures, -and all input-and output
terminals tested.

4.4.2 Group Clinspecticn. The group C inspection end-point electrical parameters shall be as specified in table 1A herein.

4421 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Test condition D. The tést 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 drssxpatlon as applicable, in accordance with the intent specrfred in test method 1005.

b Ta = +125°C, minimum,
c. Test dUrati_on: 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 undér document revision lével control by the device manufacturer's TRB in accordarnice 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, blases and power dlssrpatron as appllcable in accordance wrth the intent specn‘led 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 IlA'herein.

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

a. End-point electricat parameters shall be as speciﬂed in-table IIA herein.

b. Fordevice 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 Jevel being tested.. All device:
classes must meet the postirradiation end-point electrical parameter hmlts as detined in table lat Ty = +25°C +5° C,-
after exposure, to the subgroups specified in table HIA herein.

¢, ‘When specified in the purchase order'or CO’ntract‘ a copy of the FtHAkd’elta limits shall be supplied.

4.5 Delta measurements for devrce class V. Delta measurements as specified in table IIA shall be made and recorded before
and after the required bum-in screens and steady-state- hfe tests to.determine delta compliance. The electrical parameters to be
measured, with associated delta limits are listed in table IB. The device manufacturer may, at his option, either perform deita
measurements or-within 24 hours after burn-in perform final electrical parameter tests, subgroups 1,7,and 9.

5. PACKAGING

5.1 Packaging regurrements The requrrements for packagmg shaII be in accordance with MIL-PRF-38535 for device classes
Qand V or MIL-PRF-38535, appendlx A for device class M.

6. NOTES

6.1 Intended use. Mrcrocrrcunts confon"nlng to this drawmg are rntended for use “for Government microcircuit apphcatrons
(original equipment), desrgn applrcatrons and logistics purposes

6.1.1 Replaceablhty Mlcrocwcurts covered by this drawmg erI replace the same genenc device covered by a
contractor-prepared specification or drawing.
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6.1.2 Substitutability. Device class Q devices will replace device class M devices.

6.2 Configuration control of SMD's. All proposed changes 1o 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 Fomm 1692,
Engineering Change Proposal.

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 , Golumbus, Ohio 43216-5000, or telephone
(614) 692-0674.

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

CIN’ COUT ......... Input and bidirectional output, terminal-to-GND capacitance.
GND ...t Ground zero voltage potential.

lcg -t Supply current.

T Input leakage current.

o -rvvriie s Output leakage current.

To oot Case temperature.

T Arrrrrrme e Ambient temperature,

VCC ............... Positive supply voltage.

ONV o Latch-up over-voltage.

provides data later than that time.

6.5.2 Waveforms.

6.5.1 Timing limits. The table of timing values shows either a minimum or a maximum limit for each parameter. Input
requirements are specified from the external system point of view. Thus, address setup time is shown as a minimum since the
system must supply at least that much time (even though most devices do not require it). On the other hand, responses from the
memory are specified from the device point of view. Thus, the access time is shown as a maximum since the device never

Waveform Input Output
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mmmm—— | MUST BE WILL BE
VALID VALID
CHANGE FROM WILL CHANGE
HTOL FROM
HTOL
“““";"’“?"‘ 7 CHANGE FROM WILL CHANGE
LLLLS LTOH FROM
LTOH
xf\)% ’\(f 47 | DONT CARE CHANGING
A ;’\.,» LY ANY CHANGE STATE.
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.................. W HIGH
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6.6 Sources of supply.

this drawmg

submitted to and accepted by DSCC VA.

6.6.1 Sources of supply for device ctasses Q and V. Sources of supply for device: classes Q and V are listed in QML 38535.
Thé vendors listed in QML-38535 have submitted a certificate of comphance (see 3.6:herein) to DSCC-VA and have-agreed to:

6.6.2 Apgroved 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 comphance (see 3.6 herein) has been .
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APPENDIX

FUNCTIONAL ALGORITHMS
10. SCOPE

10.1 Scope. Functional algorithms are test pattermns which define the exact sequence of events used to verify proper
operation of a random access memory (RAM). Each algorithm serves a specific purpose for the testing of the device. ltis
~understood that all manufacturers do not have the same test equipment; therefore, it becomes the responsibility of each

manufacturer to guarantee that the test pattems described herein are followed as closely as possible, or equivalent patterns be
used that serve the same purpose. Each manufacturer should demonstrate that this condition will be met. Algorithms shall be

applied to the device in a topologically pure fashion. This appendix is a mandatory part of the specnfncatlon The information
contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

30. ALGORITHMS
30.1 Algorithm A (Data Retention Test).

30.1.1 Purpose. This test insures that the memory array will not lose data during a pause in operation as power
remains applied to the device. Every memory cell must be checked to verify that it can retain both data
states (1s'and 0s). The manufacturer must determine the pause time required to allow sufficient time for

defective memory cells to fail. Commom names for this type of algorithm include "Data Reten’uon Test,
"Static Hold Test", and "Stop Test".

30.1.2 Example Sequence.

Step 1.  Write memory array to all 0"s.

Step 2. Pause for 100 milliseconds while VCC remains applied. No read or write operations are to occur during this
period.

Step 3. Read memory array to verify data remains all O"S
Step 4. . Write memory array to all 1"s.

Step 5. Pause for 100 milliseconds whlle Ve remains apphed No read or write operations are to occur during this
period.

Step 6. Read memory array to verify data remains all 1"s

30.2 Algorithm B (Address Uniqueness Test).

30.2.1 Purpose. This test insures that each externally applied address corresponds to exactly one internal memory
cell location. The algorithm is to detect all defects in the address decoders that result in multiple
memory cells responding to a single address or result in some portion of the memory array becoming

unaccessible to any address. Common algorithms that satisfy the requirement are "March Test", "XYMarch
Test", and "Moving Inversion Test".
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APPENDIX . -
FUNCTIONAL ALGORITHMS - Continued. - -
30.2.2 Example Seguenge.

Step 1. -~ Write memory array to all 0's.
Step 2. "Settarget address to 0.
Step 3. Read target address, data should be 0.
Step 4. - Write target address to 1. . ’ :
Step 5. . Increment target address and repeat steps 3 through 5 until aII addresses have been the target address
Step 6.  Read entire array, data should be all 1s.
Step 7. © Set target address to the maximum address in address space.
"Step8. Read target address, data should be 1.
Step 9.  Write target address to 0.
Step 10. - Decrement target address and repeat steps 8 through 10 untif alf addresses have been the target address.
Step 11. Read entire array, data should be all 0" . . o .

30.3 Algorithm C (Data Word Test).

30.3.1 Purpose. This test insures that each externally applied address corresponds to exactly one intemal memory
' cell location. The algorithm is to detect all defects in the address decoders that result in multiple
memory cells responding to a single address or result in some portion of the-memory array becoming
unaccessible to any address. Common algorrthms that satisfy the requrrement are "March Test", "XYMarch
Test"; and "Moving Inversion Test".

. 3032 Examgle Seguence for x 8 devige.

Step 1. Write data word "00000000" to address location 0.
Step 2. Write data word "11111111"to address location 1.
Step 3.  Write data word "01010101" to address location 2.

. Step'4.  Write data word "10101010" to address location 3.
Step 5. Write data word "00110011" to address location 4.
Step 6. Write data word "11001100" to address location 5. .

- Step 7.  Write data word "00001111" to 'address location 6.
Step8. Wirite data word *11110000" to address location 7. .
Step 9. Read data word "00000000" to address location 0.
Step 10. Read data word "11111111" to address location 1.
Step 11. Read data word "01010101" to address location 2.

" Step 12. Read data word “10101010" to address Iocatlon 3.
Step 13. Read data word "00110011" to address location 4.
Step 14. Read data word "11001100" to address location 5.
Step 15. Read dala word "00001111" to address location 6.
Step 16. Read data word "{ 1 110000“ o address tocatron 7.
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STANDARD MICROCIRCUIT DRAWING SOURCE APPROVAL BULLETIN
DATE: 97-10-23

Approved sources of supply for SMD 5962-89764 are listed below for immediate acquisition only and shall be added
to MIL-HDBK-103 during the next revision. MIL-HDBK-103 will be revised to include the addition or deletion of
sources. The vendors listed below have agreed to this drawing and a ceriificate of compliance has been submitted to
and accepted by DSCC-VA. This bulletin is superseded by the next dated revision of MIL-HDBK-103.

Standard Vendor Vendor
microcircuit CAGE similar
drawing PIN 1/ number | PIN 2/

5962-8976401MXA 61772 IDT7134SA70CB
5962-8976401MYA 61772 IDT7134SA70L48B
5962-8976401MZA 61772 IDT7134SA70FB
5962-8976402MXA 61772 IDT7134LA70CB
5062-8976402MYA 61772 IDT7134LA70L48B
5062-8976402MZA 61772 IDT7134LA70FB
5962-8976403MXA 61772 IDT71345A55CB
5962-8976403MYA 61772 IDT7134SA551.48B
5962-8976403MZA 61772 IDT7134SA55FB
5962-8976404MXA 61772 IDT7134LA55CB
5962-8976404MYA 61772 IDT7134LA55L48B
5962-8976404MZA 861772 IDT7134LA55FB
5962-8976405MXA 61772 IDT7134SA45CB
5962-8976405MYA 61772 IDT7134SA451L48B
5962-8976405MZA 61772 IDT7134SA45FB
5962-8976406MXA 61772 IDT7134L.A45CB

' 5962-8976406MYA 61772 IDT7134LA451.48B
5962-8976406MZA 61772 IDT7134LA45FB
5962-8976407MXA 61772 IDT7134SA35CB
5962-8976407MYA 61772 IDT71345A351L.48B8
5962-8976407MZA 61772 IDT7134SA35FB
5962-8976408MXA 61772 IDT7134LA35CB
5962-8976408MYA 61772 IDT7134L.A35L48B
5962-8976408MZA 61772 IDT7134LA35FB

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 detemine its availability.

2/ ‘Caution. Do not use this number for item acquisition. tems
acquired to this number may not satisfy the performance
requirements of this drawing.
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STANDARD MICROGIRCUIT DRAWING SOURCE' APPROVAL BULLETIN - continued

Vendor CAGE ‘Vendor name

number o i and address
61772 : ’ : lhtegrated Device Techno_logy; Inc.

2975 Stender Way
Santa Clara, CA 95054

The information contained hereln is disseminated for-convenience only and
the Government assumes no liability whatsoever for any inaccuracies in this
information bullstin.
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