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1. SCOPE

1.1 Scope. This drawing forms a part of a one part - one part number documentation system (see 6.6 herein). Two
product assurance classes consisting of military high reliability (device classes Q and M) and space application
(device class V), and a choice of case outlines and lead finishes are available and are reflected in the Part or
Identifying Number (PIN). Device class M microcircuits represent non-JAN class B microcircuits in accordance with
1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices". When
available, a choice of Radiation Hardness Assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN shall be as shown in the following example:

5962 - 96509 01 Q X
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)
\/

Drawing number

1.2.1 RHA designator. Device class M RHA marked devices shall meet the MIL-PRF-38535 appendix A specified RHA
levels and shall be marked with the appropriate RHA designator. Device classes @ and V RHA marked devices shall meet
the MIL-PRF-38535 specified RHA levels and shall be marked with the appropriate RHA designator. A dash (-) indicates

a non-RHA device.

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

pevi 5 - | LY, Ci it § .
N 01 ~SARBT 7820 512 X 18 X 2 FIFO
1.2.3 i i . The device class designator shall be a single letter identifying the product

assurance level as follows:
Devi l . . | .
M Vendor self-certification to the requirements for non-JAN class B microcircuits in
accordance with 1.2.1 of MIL-STD-883

Qoryv Certification and qualification to MIL-PRF-38535

1.2.4 Cage oytline(s). The case outline(s) shall be as designated in MIL-STD-1835, and as follows:
outline | D i jesi Terminal Pack |
X CMGA15 - 84 84 Pin grid array

1.2.5 Lead finish- The tead finish shall be as specified in MIL-STD-883 (see 3.1 herein) for class M or
MIL-PRF-38535 for classes Q and V. Finish letter "X" shall not be marked on the microcircuit or its packaging. The
“X" designation is for use in specifications when lead finishes A, B, and C are considered acceptabte and
interchangeable without preference.

1/ Generic numbers are listed on the Standard Microcircuit Drawing Source Approval Bulletin at the end of this
document and will also be listed in QML-38535 and MIL-BUL-103.
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1.3 Absolute maximum ratinas. 2/ 3/ &/

Supply voltage range (Ver) & & v v v v v o v v v v e e e e e eee e as -0.5 Vdc to +7.0 V dc
DC input voltage range is ..................... -0.5 Vvdc to Vo + 0.5 Vdc 5/
DC output voltage range (VOUT’ ..................... -0.5 Vdc to +§ 5 Vvde 5
DC output current (10 Y(per output) . . . . . . . s e e e e e e e .. +48 mA
DC input clamp current (1;,) (Viy<00V)Y .o vl i s -18 mA
DC output clamp current (l (VOUT <0.0V) . . . .. .. 0 e -50 mA
Storage temperature range % ....... C et e w e e e e s e s -65°C to +150°C
Lead temperature (soldering, {8 secondS) . . . . i f ke 4 ke s e +300°C
Thermal resistance, junction-to-case By - v v v i s e e See MIL-STD-1835
Junction temperature (TJ) ...................... . #175°C
Maximum power dissipation (Pp) . . . . . . . . . .. ..o e 500 mW
1.4 Recommended operating conditions. 3/ 4/
Supply voltage range VeE) « o o o v s e s e e e e e e e e e e +4.5 V dc to +5.5 V dc
Input voltage range v 9 ....................... +0.0 V dc to Vee
Maximum low level mput voltage 4 T I A I I 0.8 Vv
Minimum high level input voltage (V W - e e e e e e s e e e ... 2.0V
Maximum high level output current (1 D =12 mA
Maximum low level output current (I g ................. +24 mA
Maximum input rise or fall rate (At/AV) . . . . . . ¢ ¢« ¢ ¢« ¢ o o « « « 5 ns/v
Case operating temperature range LLE S T T T e -55C to +125°C
1.5 migital logic testing for device classes Q and V.
Fault coverage measurement of manufacturing
logic tests (MIL-STD-883, test method 5012) . . . . . . . . . . . . . XX percent &/

2. APPLICABLE DOCUMENTS

2.1 - ifi : et . Unless otherwise specified, the following
spec1f|cat|on, standards, bulletln, and han&ook of the lssue llsted 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.

SPECIFICATION
MILITARY
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
STANDARDS
MILITARY
MIL-STD-B883 - Test Methods and Procedures for Microelectronics.

MIL-STD-973 - Configuration Management.
MIL-STD- 1835 - Microcircuit Case Outlines

2/ 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.
3/ Unless otherwise noted, all voltages are referenced to GND.
4/ The limits for the parameters specified herein shall apply over the full specified V.. range and case temperature
range of -55°C to +125°C.
5/ The input negative voltage rating may be exceeded provided that the input clamp current rating is observed.
6/ Values will be added when they become available.
STANDARD SizE
5962-96509
MICROCIRCUIT DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL SHEET 3

DESC FORM 193A
JUL 94

B 9004708 00L4Bu42 8445 EE

Power ed by | Cni ner.com El ectronic-Li brary Service CopyR| ght 2003



BULLETIN

MILITARY
MIL-BUL-103 - List of Standard Microcircuit Drawings (SMD's).
HANDBOOK
MILITARY
MIL-HDBK-780 - Standardized Military Drawings.

(Copies of the specification, standards, bulletin, and handbook required by manufacturers in connection with specific
acquisition functions should be obtained from the contracting activity or as directed by the contracting activity.)

2.2 Non-Government publications. The following documents 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.

ELECTRONICS INDUSTRIES ASSOCIATION (EIA)

JEDEC STANDARD No. 17 - A Standard 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 Boulevard,
Arlington, VA 22201-3834).

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.

N T 73. "REQUIREMENTS

3.1 Jtem requirements. The individual item requirements for device class M shall be in accordance with 1.2.1 of
MIL-STD-883, “Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices® and as specified
herein. The individual item requirements for device classes Q and V shall be in accordance with MIL-PRF-38535, the
device manufacturer's Quality Management (QM) plan, and as specified herein.

3.2 Qgsign‘_ggn5;;yg;ign‘_gng_phxslggi_sungnsigng. The design, construction, and physical dimensions shall be as
specified in MIL-STD-883 (see 3.1 herein) for device class M and MIL-PRF-38535 for device classes Q@ and V and herein.

3.2.1 (Case oytlines. The case outlines shall be in accordance with 1.2.4 herein.
3.2.2 Jerminal connections. The terminal connections shall be as specified on figure 1.
3.2.3 Iruth table. The truth table shall be as specified on figure 2.

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

3.3 : g Unless otherwise spectf!ed
herein, the electrlcal performance character!strcs and post1rradlatlon parameter limits are as specified in table I
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 II.
The electrical tests for each subgroup are defined in table 1I.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device class M shall be in
accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may also be marked as listed in
MIL-BUL-103. Marking for device classes Q and V shall be in accordance with MIL-PRF-38535.

3.5.1 Certification/compliance mark. The compliance mark for device class M shall be a "C" as required in
MIL-STD-883 (see 3.1 herein). The certification mark for device classes Q and V shall be a "QML" or "Q" as required
in MIL-PRF-38535.
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3.6 Certificate of compliance. 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-BUL-103 (see 6.7.2 herein). 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 6.7.1 herein). The certificate of compliance submitted to DESC-EC prior to
- listing as an approved source of supply for this drawing shall affirm that the menufacturer's product meets, for
device class M the requirements of MIL-STD-883 (see 3.1 herein), or for device classes @ and V, the requirements of
MIL-PRF-38535 and the requirements herein.

3.7 certificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or for device classes Q@ and V in MIL-PRF-38535 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 DESC-EC 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 Yerification and review for device class M. For device class M, DESC, DESC'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 Microcircyit 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).

4. QUALITY ASSURANCE PROVISIONS

4.1 sampling and inspection. For device class M, sampling and inspection procedures shall be in accordance with
MIL-STD-883 (see 3.1 herein). For device classes @ and V, sampling and inspection procedures shall be in accordance
with MIL-PRF-38535 and the device manufacturer's QM plan.

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

4.2.1 Additional criteria for device class M.

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

b. For device class M, 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. For device class M,
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 for device class M (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 IIA herein.

4.2.2 Additional criteria for device classes @ 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 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.

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

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

4.3 Qualification inspection for device classes @ and V. Qualification inspection for device classes @ 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).
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TABLE I. Electrical performance characteristics.

Test Symbot Test conditions 1/ Device Group A Limits 2/ Unit
-55°C < To < +125°C types | subgroups
+4.5V <V < +5.5 V :
M
unless otheruc'ncse specified Min ax
High level output Vou For all inputs affecting | 15, = -3.0 mA Att 1, 2,3 2.5 v
vol tage output under test Ve = 4.5V
Viy = 2.0V or 0.8V
Igy = 3.0 mA AlL 1, 2, 3 3.0
=50V
VCC -
Igy = -12.0 mA ALl 1,2, 3 2.0
Veg = 4.5V
Low tevel output VOL For all inputs affecting output under All 1, 2,3 0.55 v
vol tage test, Vi = 2.0 Vor 0.8V, Ig = 24 mA
Vel g
Negative input Vie- For input under test, Iy = -1 m ALl 1, 2, 3 -1.2 v
clamp voltage Vg =45V
Input current I, ¥ For input under test, All 1, 2,3 15 A
VI = VCC or GND, VCC =55V
Three-state output Lazk For control input affecting output under AtlL 1, 2,3 50 1A
leakage current 29 test, Viy =2.0Vor 0.8V
high Vour = 27V, Vg = 5.5 v
T e ger-Three-gtate-output 1oz 4 for control input affecting output.inder All 1,2, 3 -50 HA
leakage current test, Viy = 2.0Vor 0.8V
low Vout = 6.5 V, Vg =55V
Output current !l!? Voyr = 2.5V, Veg = 45V All 1,2, 3 -40 -180 mA
Quiescent supply Iecy For all inputs, Viy = Vg or GND ALl 1., 2, 3 15 mA
current, Igur = 0 A, Vee = !.5 v
outputs high
Quiescent supply LecL ALl 1,2, 3 95 mA
current,
outputs low
Quiescent supply Icez All 1,2 .3 15 mA
current,
outputs
disabled
Control Input Cin Te = +25°C Control inputs ALl 4 10.5 pF
capacitance See 4.4.1b
Vee = 5.0V
1/0 capacitance C1/0 A or B ports AlL 4 14.5 pF
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
Test Symbol Test conditions 1/ Device Group A Limits 2/ Unit
;5?'3 < \T/c < +1§5;Cv types | subgroups
+4. £ < +2. .
unless otherwclnse specified Min Max
Functional Viy = 2.0 v, ViL = 0.8 V Verify output Vo ALl 7, BA, 88 L H
test 5/ See 4.4.1c, Ve = 4.5 Vand 5.5V
7, 8A, 88 L ]
Pulse duration | t 4 CL = 50 pF LDCKA, LDCKB high Atl 9, 10, 11 9 ns
minimum, R, = 500Q
t2 Voo = 4.5 V and LDCKA, LDCKB low AlL 9, 10, 11 9
56 v
See figure 3 as -
t3 applicable UNCKA, UNCKB high All 9, 10, 11 9
tul. UNCKA, UNCKB low All 9, 10, 11 9
L RSTA, RSTB low ALl ?, 10, 11 10
Setup time Tsul A0-A17 before LDCKAt ALl 9, 10, " 4
and
BO-B17 before LDCKB?
tou2 PENA before LDCKAt ALl 2, 10, 1 [
and
PENB before LDCKB?
teu3 LDCKA inactive All 9, 10, 1N 4
before RSTA high
and LDCKB inactive
before RSTB high
Hold time T AG-A17 after LDCKA! All 9, 10, 11 1]
and
BO-B17 after LDCKB?
th2 PENA after LDCKA AlLL 9, 10, 11 3
low and PENB
after LDCKB low
ths LDCKA inactive after AlL 9, 10, 11 4
RSTA high and
LDCKB inactive after
RSTB high
Maximum . fuax ALL 9, 10, 11 40 MHz
operating
frequency
See footnotes at end of table.
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TABLE I.

Electrical performance characteristics - Continued.

Test

Symbol

Test conditions 1/
-55°C < T. < +125°C
4.5V < Vo < 5.5 V
unless otherwise specified

Device
types

Group A
subgroups

Limits 2/ Unit

Min Max

to B or A

Propagation delay
time, LDCKA! or LCDKB1?

tpdT

to B or A

Propagation delay
time, UNCKA' or UNCKB?

Propagation delay
time, LDCKA! or LDCKB!?
to EMPTYA or EMPTYB

tpLu1

Propagation delay
time, UNCKA' or UNCKBt

TR

to EMPTYA

or EMPTYB

or EMPTYB

Propagation delay
time, RSTA low or
RSTHB low to EMPTYA

teHL2

Propagation delay
time, LDCKAt or LDCKB!?

tpHL3

to FULLA or FULLS

Propagation delay
time, UNCKAT or UNCKBt

SoLn2

to FULLA or FULLB

FULLB

Propagation delay
time, RSTA low or
RSTB low to FULLA or

toLu3

Propagation delay
time, LDCKAt or LDCKBt
to AF/AEA or AF/AEB

Propagation delay
time, UNCKAt! or ONCKB: ~
to AF/AEA or AF/AEB

pd4

time,

AF/AEB

Propagation delay
RSTA low or
RSTB low to AF/AEA or

toLhg

Propagation delay
time, LDCKA! or LDCKB!
to HFA or HFB

tpLis

Propagation delay
time, UNCKA or UNCKB
to HFA or HFB

touLs

€, = 50 pF minimum, R = 500Q
See figure 3

ALl

9, 10,11

Atl

9, 10,11

ALt

9, 10, 1

ALl

9, 10, 1

ALl

9, 10, N

ALl

9, 10, 1

ALl

9, 10, 11

ALt

9, 10, 11

AllL

9, 10, 1

ALl

9, 10, 11

All

9, 10, 1

ALt

9, 10, 1

ALl

See footnotes at end of table.

STANDARD
MICROCIRCUIT DRAWING

DEFENSE ELECTRONICS SUPPLY CENTER

DAYTON, OHIO 45444

SIZE

5962-96509

REVISION LEVEL

SHEET
8

DESC FORM 193A
JUL 94

e 9004708 0014847 367 N

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




TABLE 1. Electrical performance characteristics - Continued.

Test Symbol Test conditions 1/ Device Group A Limits 2/ Unit
-55°C < Tc < +125°C types subgroups
+*H.5V ¢ V. < +5.5V s
unless othersﬁcse specified Min Max
Propagation delay touLs CL = 50 pF minimum ALl 9, 10,11 1 16 ns
time, RSTA low or R = 5000
RSTB low to HFA or See figure 3
HFB
Propagation delay tods All 9, 10,11 1 12
time, SAB or SBA to
B or A &/
Propagation delay tpdé Atl 9, 10, 11 1 11
time, A or B to Bor A
Propagation delay tant ALl 9, 10, 11 1 10
time, output enable
GBA or GAB to A or B
Propagation delay tyist All 9, 10, 11 1 13
time, output disable,
GBA or GAB to A or B

v

Each input/output, as applicable, shall be tested at the specified temperature, for the specified limits, to the
tests in table I herein. Output terminals not designated shall be high level logic, low level logic, or open,

- ~ - . encept.for-all. .. .tests, where the output terminals shall be open. when performing these tests, the current

2/

g

meter shall be pYaced in the circuit such that all current flows through the meter. For input terminals not
designated, Viy = GND or Vi > 3.0v.

For negative and positive voltage and current values, the sign designates the potential difference in reference to
GND and the direction of current flow, respectively, and the absolute value of the magnitude, not the siagn, is
relative to the minimum and maximum limits, as applicable, listed herein. All devices shall meet or exceed the
Limits specified in table I at 4.5V < Voo 5.5 V.

For 1/0 ports, the limit includes the input leakage current from the input circuitry.

Not more than one output should be tested at one time, and the duration of the test condition should not exceed
one second.

Tests shall be performed in sequence, attributes data only. Functional tests shall include the truth table and
other logic patterns used for fault detection. The test vectors used to verify the truth table shall, at a
minimum, test all functions of each input and output. ALl possible input to output logic patterns per function
shall be guaranteed, if not tested, to the truth table in figure 2 herein. Functional tests shall be performed in
sequence as approved by the qualifying activity on qualified devices. After incorporating allowabte tolerances
per MIL-STD-883, ViL = 0.4 V and Vig = 2.4 V. For outputs, L < 0.8V, H = 2.0 V.

These parameters are measured with the internal output state of the storage register opposite to that of the bus
input.
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Device type 01
Case outlines X
Terminal Yerminal Terminal Terminal Terminal Terminal Terminal Terminal
number symbol number symbol number symbol number symbol
Al PENA B11 FULLB FQ NC K2 Al1
A2 GBA c1 GND F10 B6 K3 GND
A3 SBA c2 HFA F11 GND Ké V
Abd LDCKA c5 UNCKB G1 AS K5 GSE
A5 VCC cé NC G2 GND K6 A7
A6 VCC c7 V, G3 A4 K7 GND
A7 V, c10 HEE G9 B4 K8 v
A8 LDEEE c11 GND G10 GND K9 cﬁE
A9 SAB D1 Al G11 B5 K10 B10
A10 GAB D2 AD H1 A7 K11 B9
A1l AF/AEB D10 B8O H2 GND L1 A10
B1 FULLA D11 B1 H10 GND L2 A2
B2 AF/AEA E1 A3 H11 B7 L3 A13
. vorf wer B3 RSTA E2 A2 41 AB L4 Als4
B4 GND E3 Vee J2 v s Al
85 EMPTYB E9 V, Js A?g Lé B15
86 UNCKA E10 B? J6 NC L7 B16
B7 EMPTYA EN B3 J7 B17 L8 B14
B8 GND F1 Ab 410 v L9 B13
89 RSTE F2 GND 31 g L10 B12
810 PENB F3 NC K1 A9 L1 B11
FIGURE 1. Terminal connections.
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Select-mode control table

All device types

Control Operation
SBA SAB A BUS B BUS
L L Real-time B to A bus Real-time A to B bus
H L FIFO B to A bus Real-time A to B bus
L H Real-time B to A bus FIFO A to B bus
H B FIFO B to A bus FIFO A to B bus

NOTE: H = High voltage level, L = Low voltage level.

Output-enable control table

All device types

Control Operation
GBA GAB A BUS B BUS
L L Isolation/Input to A bus | Isolation/input to B bus
H L A bus enabled Isolation/input to B bus
L H Isolation/Input to A bus B bus enabled
] H A bus enabled B bus enabled

NOTE: H = High voltage level, L = Low voltage level.

FIGURE 2. JTruth table.
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NOTES:
1.
2.

5.
6.

8.
9.

Vee MEST
OTHER INPUTS TIED T

TO VCC OR GND

AS REQUIRED
v V) R
PULSE IN DEVICE out
GENERATOR UNDER o
TEST

T L L
[

-

When measuring tp 2 and tpy ¢ Vigst = 7-0 V.

When measuring tp.., tPZH' to e and toy = open.

The t and tp , reference waveform is %or tg;e output under test with internal conditions such that the output
is atBGL "éit@p%‘ﬂhm*msabled‘by'thmm “enable control. The tp,; and tp,, reference waveform is for the
output under test with internal conditions such that the output is at Vou except when disabled by the output
enable control.

C, = 50 pF minimum or equivalent (includes test jig and probe capacitance).

R = 500Q or equivalent.

Ry 50Q or equivalent.

Input signal from pulse generator: Viy = 0.0 V to 3.0 v; PRR < 10 MHz; t. < 2.5 ns; te < 2.5 ns; t. and tg
shall be measured from 0.3 V to 2.7 V and from 2.7 V to 0 3v, respectwe[y, duty cycle = 50 percent

Timing parameters shall be tested at a minimm input frequency of 1 MHz.

The outputs are measured one at a time with one transition per measurement.

3v
INPUT %I.SV \1 S5v
ov

tPzL, | tpLz,
enx t"d\.sx ~3.5 YV
QUTPUT * F 3.3 v
oL
EPZH'———-l -‘4 |-‘-t’PHZ
enx tdLSx VOH
QUTPUT %1 5V k 0.3 v
=0V

FIGURE 3. Switching weveforms and test circyit.
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TIMING DIAGRAM FOR FIFO A 1/

1
PENA
0 o kﬁ‘hs
LDCKA f | f I f | f I f I f |
tsu3
p=th1 , , .
o-ar S0 RN R ORRY IR KXY EXSKRKRRK oon 1 cane KRR
WORO WORD WORD WORD ~WORD  WORD
1 2 129 256 384 S12
UNCKA | f | f l f l f | f |
I—-t'pdl o tod2
80-B17 X ><mvm.m
WORD HORD{NORD WORDY WORD WORD| HORD WORD
SEEE e B e 2 129|130 257] 258 384 385 512
EMPTYA ;l( - — tpLH2 e
_! tpLus tPHLS I~ | EPHL 1 - |~
FULLA \_;l(
toLns '—- - I-"Puu
- X
t’pds-— I-o- o] l».—— tde - r.-tpdq o |-.-th4
AF/AEA X F X #
tpLHa
EMPTY+X FULL-Y FULL~-Y EMPTY+X
SET X«Ya12B HALF -FULL FuLL HALF-FULL EMPTY
1/ SAB = GAB = H, GBA = L; operation of FIFO B is identical to that of FIFO A.
FIGURE 3. Switching waveforms and test circyit - Continued.
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PROGRAMMING X AND Y SEPARATELY FOR AF/AEA
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FIGURE 3. switching waveforms and test circuit - Continued.
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PULSE DURATION, SETUP, AND HOLD TIMING
‘.'| t wx
LOCLK A/B
UNCLK A/B A/B
RSTA/B
I"" t sSux
INPUT A
INPUT B 7|¢
INPUT A ;l‘
—4 r— t' hx
INPUT B /
x —T-—c- r-——— tpdx
INPUT X ) 4
ouTPUT I X
FIGURE 3. Switching waveforms and test circuit - Continued.
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TABLE II. Electrical test requirements. I/ &/ ¥/ &/ ¥/ & U/
Line Test requirements Subgroups Subgroups
no. (in accordance with (in accordance with MIL-PRF
MIL-STD-883, 38535, table III)
TM_5005, table 1)
Device Device Device
class M class @ class V
1 Interim electrical 1,7,9
|__parameters (see 4.2
2 Static burn-in I and Not Not Required
| Ii (method 1015) | required required
3 Same as line 1 ™, a
4 Dynamic burn-in Required Required Required
{method 1015)
5 Same as line 1 1*,7* A
6 Final electrical 1%,2,3,7%, 1*,2,3,7*, 1*,2,3,7*,
parameters 8A,88,9,10, 8A,88,9,10, 8A,88,9,
1 11 10,11
1 7  |Group A test 1,2,3,4%%,7, 1,2,3,4%%.7, | 1,2,3,4%*,7,
requirements 8A,88,9,10, 8A,88,9,10, 8A,88,9,10,
1 11 11
8 Group C end-point 2,3,7, 1,2,3,7, 1.2,3,7,
electrical 8A,88 8A,8 8A,88,9,
parameters 10,11 &
9 Group D end-point 2.3, 2,3, 2,3,
electrical 8A,88 8A,88 8A,88
parameters
10 Group E end-point
electrical 1,7,9 1,7,9 1,7,9
parameters
17 Blank spaces indicate tests are not applicable.
2/ Any or all subgroups may be combined when using high-speed testers.
2/ Subgroups 7 and 8 functional tests shall verify the truth table.
4/ * indicates PDA applies to subgroup 1 and 7.
5/ ** see 4.4.1e.
6/ A indicates delta Limit (see table IIB) shall be required where specified, and the delta values

shall be

See 4.4.1d.

N

4.4 Conformance inspection.

control testing.

MIL-STD-883 (see 3.1 herein) and as specified herein.

computed with reference to the previous interim electrical parameters (see line 1).

Quality conformance inspection for device class M shall be in accordance with
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).
Technology conformance inspection for classes Q@ and V shatl be in accordance with MIL-PRF-38535 including groups A, B,
C, 0, and E inspections and as specified herein except where option 2 of MIL-PRF-38535 permits alternate in-line
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. TABLE II1B. Delta limits at +25°C.

Device types
. Parameter 1/
ALl
I +10%
Tozi. TozL +10%

1/ The above parameter shall be recorded
before and after the required burn-in and
life tests to determine the delta.

a. Tests shall be as specified in table II herein.
b. Subgroups 5 and 6 of table I of method 5005 of MIL-STD-883 shall be omitted.

c. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table in figure 2 herein.
The test vectors used to verify the truth table shall, at a minimum, test all functions of each input and
output. All possible input to output logic patterns per function shall be guaranteed, if not tested, to the
truth table in figure 2 herein. For device classes Q and V, subgroups 7 and 8 shall include verifying the
functionality of the device; these tests shall have been fault graded in accordance with MIL-STD-883, test
method 5012 (see 1.5 herein).

d. 0/V (latch-up) tests shall be measured only for initial qualification and after any design or process changes
which may a¥fect 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 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.

e. Subgroup 4 (Cpy and Cy 5y shall be measured only for initial qualification and after process or design changes
which may affect capacitance. C;, and C;,, shall be measured between the designated terminal and GND at a
frequency of 1 MHz. This test may be peréormed at 10 MHz and guaranteed, if not tested, at 1 MHz. The DC
bias for the pin under test (Vg ,g) = 2.5 Vor 3.0 V. For C;, and cllo' test all applicable pins on five
devices with zero failures.

For Cpy and cl/O' a device manufacturer may qualify devices by functional groups. A specific functional group
shatl ge composed of function types, that by design, will yield the same capacitance values when tested in
accordance With table I herein. The device manufacturer shall set a functional group Limit for the C;, and
Cp/o tests. The device manufacturer may then test one device function from a functional group to the limits
and conditions specified herein. ALl other device functions in that particular functional group shall be
guaranteed, if not tested, to the lLimits and conditions specified in table I herein. The device manufacturer
shall submit to DESC-EC the device functions lListed in each functional group and the test results for each
device tested.

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

herein. Delta limits shall apply only to subgroup 1 of group C inspection and shall consist of tests specified in
table 118 herein.

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

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

b. Ty = +125°C, minimum.

c¢. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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4.4,2.2 iti iteri i . 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 of the device
manufacturer's TRB in accordance with MIL-PRF-38535 and shall be made available to the preparing or acquiring activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1005.

4.4.3 Group P inspection. The group D inspection end-point electrical parameters shall be as specified in table 11
herein,

4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation
hardness assured (see 3.5 herein). RHA levels for device classes Q and V shall be M, D, R, and H and RHA levels for
device class M shall be M and D.

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

b. 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. 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. All device classes must meet the postirradiation end-point electrical parameter Limits as
defined in table I at Ta = +25°C £5°C, after exposure, to the subgroups specified in table II herein.

c. When specified in the purchase order or contract, a copy of the RHA delta limits shall be supplied.

4.5 VYoltage and current. Unless otherwise specified, all voltages given are referenced to the microcircuit GND
terminal. Currents given are conventional current and positive when flowing into the referenced terminal.

4.6 pelte measurements for device class V. Delta measurements, as specified in table IIA, shall be made and
recorded before and after the required burn-in screens and steady-state life tests to determine delta compliance. The
electrical parameters to be measured, with associated delta limits are listed in table 118. The device manufacturer
may, at his option, either perform delta measurements or within 24 hours after burn-in perform final electricat
parameter tests, subgroups 1, 7, and 9.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-STD-883 (see 3.1
herein) for device class M and MIL-PRF-38535 for device classes Q and V.

6. NOTES

6.1 Intended yse. 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 suybstitutability. 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 in accordance with MIL-STD-973 using DD
Form 1692, Engineering Change Proposal.

6.3 Record of ysers. Military and industrial users shall inform Defense Electronics Supply Center when a system
application requires configuration control and which SMD's are applicable to that system. DESC 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 DESC-EC, telephone (513) 296-6047.

6.4 gcomments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444-5270, or telephone (513)
296-5377.
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. 6.5 i The abbreviations, symbols, and definitions used herein are defined
in MIL-PRF-38535, and as follows:
. Terminal 1/0 Description
name
AO-A17 1/0 | Port-A data. A 18-bit bidirectional data port for side A.
AF/AEA 0 FIFO A almost-full/almost-empty flag. Depth offset values can be programmed for this flag, or the
default value of 128 can be used for both the almost-empty offset (X) and the almost-full offset
(Y). AF/AEA is high when FIFO A contains X or less words or (512 - Y) or more words. AF/AEA is
set high after FIFO A is reset.
AF/AEB 0 FIFO B almost-full/almost-empty flag. Depth offset values can be programmed for this flag, or the
default value of 128 can be used for both the almost-empty offset (X) and the almost-full offset
(Y). AF/AEB is high when FIFO B contains X or less words or (512 - Y) or more words. AF/AEB is
set high after FIFO B is reset.
B80-B17 1/0 | Port-B data. A 18-bit bidirectional data port for side B.
EMPTYA [} FIFO A empty flag. EMPTYA is low when FIFO A is empty and high when FIFO A is not empty.
EMPTYA is set low after FIFO A is reset.
EMPTYB 0 FIFO B empty flag. EMPTYB is low when FIFO B is empty and high when FIFO B is not empty.
EMPTYB is set low after FIFO B is reset.
FULLA (] FIFO A full flag. FULLA is low when FIFO A is full and high when FIFO A is not full. FULLA is
set high after FIFO A is reset.
FULLB ] FIFO B full flag. FULLB is Low when FIFO B is full and high when FIFO B is not full. FULLB is
set high after FIFO B is reset.
v ey ~GAS 1 ~4-Port-8 output-enable.-B0-B17 outputs are active when GAB is high and in the high-impedance state
when GAB is low.
GBA 1 Port-A output enable. AD-A17 outputs are active when GBA is high and in the high-impedance state
when GBA is low.
HFA (o} FIFO A half-full flag. HFA is high when FIFO A contains 256 or more words and is low when FIFO A
contains 255 or less words. HFA is set low after FIFO A is reset.
HFB 0 FIFO B half-full flag. HFB is high when FIFO B contains 256 or more words and is lLow when FIFO B
contains 255 or less words. HFB is set low after FIFO B is reset.
LDCKA 1 FIFO A load clock. Data is written into FIFO A on a low-to-high transition of LDCKA when FULLA
is high. The first word written into an empty FIFO A is sent directly to the FIFO A data outputs.
LDCKB 1 FIFO B load clock. Data is written into FIFO B on a low-to-high transition of LDCKB when FULLB
is high. The first word written into an empty FIFO B is sent directly to the FIFO B data outputs.
PENA 1 FIFO A program enable. After reset and before a word is written into FIFO A, the binary value on
AD-A7 is latched as an AF/AEA offset value when PENA is low and LDCKA is high.
PENB 1 FIFO B program enable. After reset and before a word is written into FIFO B, the binary value on
BO-B7 is latched as an AF/AEB offset value when PENB is low and LDCKB is high.
RSTA H FIFO A reset. A low level on RSTA resets FIFO A forcing EMPTYA Low, HFA low, FULLA high,
and AF/AEA high.
RSTB 1 FIFO B reset. A Low level on RSTB resets FIFO B forcing EMPTYB low, HFB low, FULLB high,
and AF/AEB high.
SAB 1 Port-B read select. SAB selects the source of B0-B17 read data. A low level selects real-time
data from AO-A17. A high level selects the FIFO A output.
SBA I Port-A read select. SBA selects the source of AQ-A17 read data. A low level selects real-time
data from B0-B17. A high level selects the FIFO B output.
UNCKA 1 FIFO A unload clock. Data is read from FIFO A on a low-to-high transition of UNCKA when EMPTYA
is high.
UNCKB 1 FIFO B unload clock. Data is read from FIFO B on a low-to-high transition of UNCKB when EMPTYB
is high.
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6.6 One part - one part number systeq. The one part - one part number system described below has been developed to
allow for transitions between identical generic devices covered by the three major microcircuit requirements documents
(MIL-H-38534, MIL-PRF-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique PIN's. The
three military reguirements documents represent different class tevels, and previously when a device manufacturer
upgraded military product from one class level to another, the benefits of the upgraded product were unavailable to
the Original Equipment Manufacturer (OEM), that was contractually locked into the original unique PIN. By
establishing a one part number system covering all three documents, the OEM can acquire to the highest class level
available for a given generic device to meet system needs without modifying the original contract parts selection

criteria.

Example PIN Manufacturing Document
Milit | : f | Listi listi
New MIL-H-38534 Standard Microcircuit 5962-XXXXXZZ(H or K)YY QML-38534 MIL-BUL-103
Drawings
New MIL-PRF-38535 Standard Microcircuit 5962-XXXXX22(Q or V)YY QML-38535 MIL-BUL-103
Drawings
New 1.2.1 of MIL-STD-883 Standard 5962-XXXXXZZ(M)YY MIL-BUL-103 MIL-BUL-103

Microcircuit Drawings.

6.7 Sources of supply.

6.7.1 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 OML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-EC and
have agreed to this drawing.

6.7.2 Approved sources of supply for device class M. Approved sources of supply for class M are listed in
MIL-BUL-103. The vendors Listed in MIL-BUL-103 have agreed to this drawing and a certificate of compliance (see 3.6
herein). has been submitted to and accepted by DESC-EC.
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