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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 and 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 8 microcircuits in accordance with
1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compl iant 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 - 91612 01 M X 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 Radiation hardn assurance (RH esignator. Device classes M RHA marked devices shall meet the
MIL-1-38535 appendix A specified RHA levels and shall be marked with the appropriate RHA designator. Device classes
Q@ and V RHA marked device shall meet the MIL-1-38535 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:
Device type Generic number 1/ Circuit function Data retention ess time
01 256K x 4 SRAM Yes 45 ns
02 256K x &4 SRAM No 45 ns
03 256K x 4 SRAM Yes 35 ns
04 256K x & SRAM No 35 ns
05 256K x 4 SRAM Yes 25 ns
11 256K x 4 SRAM No 25 ns
07 256K X 4 SRAM Yes 20 ns
08 256K x 4 SRAM No 20 ns
09 256K x 4 SRAM Yes 15 ns
10 256K x 4 SRAM No 15 ns

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

vie vi reguirements doc

M Vendor self certification to the requirements for non-JAN class B
microcircuits in accordance with 1.2.1 of MIL-STD-883

QorvVv Certification and gualification to MIL-1-38535

1.2.4 Lase outline(s). The case outline(s) shall be as designated in MIL-STD-1835 and as fol lows:

Qutlin tter Descriptive designator Terminats Package stvie
X See figure 1 28 dual-in-line
Y See figure 1 28 S0J package
Z CbCC1-N28 28 dual leadless chip carrier
u CDFP1-F32 32 flat pack
T See figure 1 32 rectangular leadless chip carrier
M See figure 1 32 S0J pckage

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 MIL-BUL-103 (see 6.7.3 herein).
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1.2.5 Lead finish.
MIL-1-38535 for classes @ and V.

Supply voltage range (Vggd- - - - - - = =~ - - - - -
DC input voltage range (Vpy)- - - - - - - - - - - -
DC output voltage range (Voyp)- - - - - - - - - - -
Storage temperature range - - - - - - - - - - - - -
Maximum power dissipation (Pp)- « - - - - = - - - -
Lead temperature (soldering, 10 seconds)
Thermal resistance, junction-to-case (8 c}:

Case X - - - = = = - - = =« = - - - - - - - - - -
Cases Y and T- - = - - - - - - - - - - - - - - - -
Cases Zand U- - - - - - - - -« - - - - - - - - -
Output voltage applied in high Z state - - - - - - -
Maximum power dissipation, (Pp) - - - - - - - - - -
Maximum junction temperature (Tj) - - - - - - - - -

1.4 Recommended operating conditions.

Supply voltage range (Vge)
Supply voltage range (Vgg)
High level input voltage range Vi)
Low level input voltage range (vy ) - - - - - - -

The lead finish shall be as specified in MIL-STD-883 (see 3.1 herein) for class M or
Finish letter "X" shall not be marked on the microcircuit or its packaging.
designation is for use in specifications when lead finishes A, B, and C are considered acceptable and interchangeable

without preference.

1.3 Absolute maximum ratings. 1/ 2/

The "x®

-0.5 V dc to +7.0 V dc

-0.5 V dc to Vcc*O.S V dc ;/
-0.5 V dc to Vce+0.5 vV de 3/
-65°C to +150°C

1.0 W

+260°C

15°C/W &/

18°C/W &/

See MIL-STD-1835

-0.5 v dc to Vect0.5 v dc

1.0 W

+150°C 5/

4.5 V dc minimum to 5.5 V dc maximum
0.0 V dc

2.2 V dec to Vcc + 0.5 V dc

-0.5 vdc to 0.8 vV dc
-55°C to +125°C

Case operating temperature range (Tg¢) - - - - - -
1.5 i in r_devi sses Q or V.

Fault coverage measurement of manufacturing

logic tests (MIL-STD-883, test method 5012) - - - - &/ percent

2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, bulletin, 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.
SPECIFICATION
MILITARY
MIL-1-38535 - Integrated Circuits, Manufacturing, General Specification for
STANDARDS
MILITARY
Test Methods and Procedures for Microelectronics.

Configuration Management.
Microcircuit Case Outlines.

MIL-STD-883
MIL-STD-973
MIL-STD-1835

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

maximum levels may degrade performance and affect retiability.

<

2/ ALl voltages referenced to Vgg (Vgg = ground) unless otherwise specified.

3/ Negative undershoots to a minimum of -3.0 V are allowed with a maximum of 20 ns pulse width.

4/ When the thermal resistance for this case is specified in MIL-STD-1835, that value shall supersede the value
indicated herein.

5/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in screening
conditions in accordance with method 5004 of MIL-STD-883.

6/ When a QML source exists, a value shall be provided.
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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 Standardized Test Procedure for the Characterization of
LATCH-UP in CMOS Integrated Circuits.

(Applications for copies should be addressed to the Electronics Industries Association, 2001 Pennsylvania Street,
N.W., Washington, DC 20006.)

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, Pennsylvania 19103).

(Non-Goverment 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 Item 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-1-38535, the
device manufacturer's Quality Management (QM) plan, and as specified herein.

3.2 i nstruction, and sical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-STD-883 (see 3.1 herein) for device class M and MIL-1-38535 for device classes @ and V and herein.

- 3.2.1 ase o ine(s). The case outline(s) shall be in accordance with 1.2.4 herein and figure 1.
3.2.2 Ierminal 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 Radiation exposure circuit. The radiation exposure circuit will be provided when RHA product becomes
available.
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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, alternate test patterns to accomplish the same
results shall be allowed. For device class M, alternate 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 patterns shall be under the control of the device manufacturer's Technology
Review Board (TRB) in accordance with MIL-1-38535 and shall be made available to the preparing or acquiring activity
upon request.

3.2.6 Dpie overcoat. Polyimide and silicone coatings are allowable as an overcoat on the die for alpha particle
protection only. Each coated microcircuit inspection lot (see inspection Lot as defined in MIL-1-38535) shall be
subjected to and pass the internal moisture content test at 5000 ppm (see method 1018 of MIL-STD-883). The frequency
of the internal water vapor testing shall not be decreased unless approved by the preparing activity for class M. The
TRB will ascertain the requirements as provided by MIL-1-38535 for classes @ and V. Samples may be pulled any time
after seal.

3.3 i f har risti al irradiati imits. Unless otherwise specified
herein, the electrical performance characteristics and postirradiation 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 IIA.
The electrical tests for each subgroup are defined in table I.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. Marking for device class M shall be in
accordance with MIL-STD-883 (see 3.1 herein). In addition, the manufacturer's PIN may alsoc be marked as listed in
MIL-BUL-103. Marking for device classes Q@ and V shall be in accordance with MIL-1-38535.

3.5.1 gertification/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 "GML"™ or "Q" as required
in MIL-1-38535.

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 GML-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 manufacturer's product meets, for
device class M, the requirements of MIL-STD-883 (see 3.1 herein), or for device classes Q and V, the requirements of
MIL-1-38535 and the requirements herein.

3.7 cCertificate of conformance. A certificate of conformance as required for device class M in MIL-STD-883 (see
3.1 herein) or for device classes @ and V in MIL-1-38535 shall be provided with each lot of microcircuits delivered to
this drawing.

5.8 Motification 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 Verification 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 Microcircui roup assi nt for device cla . Device class M devices covered by this drawing shall be in
microcircuit group number 41 (see MIL-1-38535, appendix A).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and ingpection. For device class M, sampling and inspection procedures shall be in accordance with
MIL-STD-883 (see 3.1 herein). For device classes Q and V, sampling and inspection procedures shall be in accordance
with MIL-1-38535 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
accordance with MIL-1-38535, and shall be conducted on all devices prior to qualification and technology conformance
inspection.
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TABLE 1. 1 r n

Test Symbol Conditions Group A Device Li unit
-55°C < Tc < +125°C subgroups types
Vgg = 0Vv; 4.5V« Vee £ 5.5 v Min Max
unless otherwise specified
High level input Iy Vee = 5.5V, Viy=5.5 Vv 1,2, 3 ALl 10 HA
_current
Low level input InL Ve = 5.5V, Viy= 0.0 v 1,2, 3 All -10 ‘A
current
High impedance output Iozn Vee = 5.5V, Vo =55V 1,2, 3 10
leakage current ViL =00V, Viy =50V
Viy < OF < Vee All 1A
IozL Vee = 5.5 v, Vo =0.0V 1, 2,3 -10
V“_ = Q‘_O v, VIH =50V
VlH < OE < Vcc
Qutput high voltage Vou foy = 4.0 mA, Voo = 4.5V 1, 2, 3 Atl 2.4 v
Vig = 2.2 V, Vi = 0.8V
Output low voltage Vou Iop = 8.0 mA, Voo = 4.5V 1, 2,3 ALl 0.4 v
Vig = 2.2V, V[ = 0.8V
Operating supply current |lIccy Vee = 3.5 v, CE, WE = Vi max 1, 2, 3 All 180 mA
Standby supply current Iccz Veg = 5.5 V, CE 2 Vge - 0.2 v, 1,2, 3 01-06 20 mA
TTL ViN = VCC -0.2v
07-10 25
- 01,03,05,
Standby supply current Ices Vee = 5.5V, CE 2 Voo - 0.2 V 1,2, 3 07,09 2 mA
cMOoS Vi 2 Vg - 0.2 Vor < 0.2V 02,04,06,
08,10 5
Data retention current Iccs Vee = 2.0 v, CE » Vee - 8.2 v, 1,2, 3 01,03,05 750 HA
VinN 2 Vee - 0.2 Vor £ 0.2V 07,09
Data retention voltage VDR 1, 2, 3 01,03,05 2.0 v
07.09
Input capacitance 1/ Cin ViN = 0V, tayay = 1.0 MHz 4 AlL 12.0 pF
Te = +25°C, see 4.4.1e
Qutput capacitance 1/ COUT VOUT =0v, tAVAV = 1.0 f 4 Atl 14.0 pF
Tc = +25°C, see 4.4.1%e
Functional tests 2/ See 4.4.1c 7, 8A, 8B ALl
See footnotes at end of table.
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TABLE I. i forman haracteristi - Continued.
Test Symbol Conditions 3/ 4/ Group A Device Limi Unit
-55°C < Tg < +125°C subgroups types
Vgg =0 V; 45V < Vpp <55V Min Max
unless otherwise specified
Read cycle time tAVAY 9, 10, 11 | 01,02 45 ns
03,04 35
05,06 23
07,08 20
09,10 15
Address access time tavay 9, 10, N 01,02 45 ns
03,04 35
05,06 25
07,08 20
09.10 13
Chip enable access time teLav 9, 10, N 01,02 45 ns
03,04 35
05,06 25
07,08 20
09,10 15
Output enable to output toLav 9, 10, N 01,02 25
valid ns
03,04 20
05,06 10
07,08 8
09,10 6
Output hold after tavax 9, 10, 11 ALl 3 ns
address change
Chip enable to VA7 teLax 9, 16, 1 AlL 3 ns
output in low 2
Chip disable to output tEHQZ ?, 10, 11 01,02 25
in high 2 17 5 ns
03,04 20
05,06 12
07,08 10
09,10 6
See footnotes at end of table.
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TABLE I. rical rfor risti - Continued.
Test Symbol Conditions 3/ &/ Group A Device Limits unit
-55°C < Tg < +125°C subgroups types
Vgg =0 V; 4.5V ¢ Vee < 5.5 v Min Max
unless otherwise specified
Output enable 1y 5/ toLax 9, 10, 11 ALl 0 ns
to outpyt in low Z
Output disable to output |tgygz 9, 10, 11 01,02 25
in high Z VA7 ns
03,04 20
05,06 10
07,08 8
09,10 3
Write cycle time tavAv 9,10, 1 01,02 45 ns
03,04 35
05,06 25
07.08 20
09,10 15
Address setup to taviL 9,10, 11 ALl 0 ns
beginning of write tAVEL
Data hold after end of tUHDX 9, 10, 11 ALl 0 ns
write tEHDX
Chip enable to end of LELWH 9, 10, 11 01,02 35 ns
wWrite tELEH
03,04 30
05,06 20
_07.08 15
09,10 12
Write pulse width tWLWH 9, 10, 11 01,02 35 ns
tWLEH
03,04 30
05,06 20
07,08 15
09,10 12
Address setup to end of TAVWH 9, 10, M 01,02 35 ns
write tAVEH
03,04 30
05,06 20
07,08 15
09.10 12
See footnotes at end of table.
SIZE
STANDARD A 5962-91612
MICROCIRCUIT DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION [AEVEL SHEET 8

DESC FORM 1393A
JUL 94

BN 9004708 001L021 LA WE




TABLE I. ri rf r isti - Continued.

l I

! l I I
Test |symbol | Conditions 3/ &4/ | Group A |Device | Limits | Unit
| | -55°C < Tc < +125°C |subgroups | types | | |
| IVgg = 0 V; 4.5V < Vpg < 5.5 V | | | Min | Max |
| | unless otherwise specified | [ ! | |
Address hold after THAX 9, 10, 1 All 0 ns
end of write tEHAX
Data setup to end of tOVIWH 9, 10, 1 01,02 25 ns
write tDVEH
03,04 20
05,06 15
_07,08 12
09,10 7
Write enable to output tyLoz 9, 10, 11 01,02 20
disable 1/ ¥ ns
03,04 15
05,06 10
07.08 8
09,10 7
Output active after tyHax 2,10, N ALl 3 ns
end of write 1/ 3/
Retention time 1/ tcoR 9, 10, 1 All 0 ns
Operation recovery time tR 9, 10, 11 01,02 45 ns
v
03,04 35
05,06 25
07.08 20
02,10 15

This parameter is tested initially and after any design or process change which could affect this parameter, and
therefore shall be guaranteed to the limits specified in table I.

Functional tests shall include the test table and other test patterns used for fault detection as approved by the
qualifying activity. Outputs are measured at Vg < 1.5V, Vgy > 1.5 V.

For timing waveforms see figure 4 and for output load circuits, see figure 5.

AC measurements assume transition time < 5 ns, input levels are from ground to 3.0 V, and output load C > 30 pF
except as noted on figure 5. Timing reference tevels are 1.5 V.

Transition is measured +500 mV from steady state voltage.

L LN

Q
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FIGURE 1.

Symbol Millimeters Inch
Min Max Min Max

A - 3.94 | --- 155
b 0.41 Q.51 2016 1020
b1 1,14 1.40 | ,045 055
c 0.23 0.30 | .009 012
D .- 35,92 | --- 1.414
E 2.83 10,23 | .387 403
E1 10.16 | 10,67 | ,400 420
3 2.54 BSC 100 BSC
L 3.18 4,45 | 125 L1735
L1 4,19 kel 163 ---
Q 1,02 | 1,52 | ,040 | ,060
S 1.02 2.56 | .040 .100
$1 0,13 oo .005 .-
$2 0,13 kel 005 ---
N 28 28

fo—— Bl —— e SEATING PLANE
t=- BASE PLANE
Note: The US government preferred system of measurement is the metric SI system.

Case outlines.

However, since this item was
originally designed using inch-pound units of measurement in the event of conflict between the metric and
inch-pound units, the inch-pound units shall take precedence.
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CaseA Y

oo, 10 .004)]]
A
prmd B R
%NA;ET% * T, Symbol |_ Millimeters Inches
Min Max Min Max

A 277 | 39 | 105 | .155

A1 2,03 | 467 | 080 | .180

0.41 REF .016 REF

Bl | O.7RTYP | LO3ORTYP
B2 Q.64 889 | .025 035

4 FE
e

)] 18,08 18,49 | .712 . 728

I
{ ]
[ ]
[ I
[ ]
[ I
E ]
i I
[ ]
{ I
{ !
[ ]
i ]
[ ]

E 10,92 | 11,17 | .430 | .440
El 11.68 460
£2 9.91 BSC 390 8SC
e 1.27 BSC .050 BSC
s 0.88 REF .035 REF

€ e aie] N 28 28

—
I P
T

82

Note: The US government preferred system of measurement is the metric SI system. However, since this item was
originally designed using inch-pound units of measurement in the event of conflict between the metric and
inch-pound units, the inch-pound units shall take precedence.

FIGURE 1. (Case outlines - continued.
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Case T

Note: The US government preferred system of measurement is the metric SI system.
originally designed using inch-pound units of measurement in the event of conflict between the metric and

inch-pound units, the inch-pound units shall take precedence.

FIGURE 1. (Case outlines - continued.

= e 0
f =) i erMUUUU‘U
{
1= ] x ]
O B wss G
] ] ]
] [ ] ]
€ ] | —
] ] ]
] ] ]
1] ] ]
Lt
{ J Sl
~— [01] ¥
[=lo 107 004)] o
Symbol Millimeters Inches
Min _Max Min Max
A 1,78 2,36 070 093
D 11.28 11,58 RAXA 456
D1 7,62 BSC 300 BSC
e 1,27 BSC .050 BSC
E 18.85 19.25 1762 158
£l 10,16 _8SC £400 BSC
L 1.14 1.40 .045 055
11 2,159 2,41 085 .095

However, since this item was
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[ —

Case M

D

(o B o S e OO o T e e B e Y e B o B o B s O o O e B o B e B o |

(

PIN 1
IDENTIFICATION ™\

AREA //d

-~

m

E2 E1

D1

)
A
4 -

J | j

UUUUUUUUUUUUV

[&]o.10 (.0041]

N
}

— f{ -
Symbol Millimeters Inches
Min Max Min Max
A 3.35 3.66 .132 144
A2 0.66 0.9 .026 .036
b 0.38 0.48 .015 .019
0.76 1.02 .030 .040
D 20.62 21.03 .812 .828
D1 18.80 19.30 740 .760
E 10.29 10.54 .405 L4615
E1 11.05 11.30 .435 445
E2 9.14 9.85 .360 .380
e 1.27 BSC .050 BSC
32 ---

Note:

The US government preferred system of measurement is the metric SI system

However, since this item was

originally designed using inch-pound units of measurement in the event of conflict between the metric and
inch-pound units, the inch-pound units shall take precedence.

FIGURE 1. Case outlines - continued.
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Device types ALl
Case outlines XY,z UM T
Terminal number Terminal symbol |
1 Ag NC NC
2 A1 A A
3 Az A? Ag
6 Asg A4 A11
8 A7 A6 A13
9 Ag AT AVo
10 Ag Aa A15
1 A10 A9 A16
12 CE A Az
13 OE NC CE
14 Vss CE NC
15 WE OF 3
16 I/0g Vss Vss
17 1/04 WE WE
18 1/0p 1/0q 1/0g
19 1/03 1/0, 1/0
20 NC 1/0, 1/0,
21 A1q 1/0% 1/03
22 A2 NC NC
23 a3 Ay NC
24 A1 N& NC
25 Aqs5 A A
26 At A]g A?
27 Aq7 A14 A3
28 vVee Ays A,
29 === A 6 Az
30 .- Na AS
31 .- A A
17 &
32 --- Vee Vee

NC = No connection

FIGURE 2.

Ierminal connections.
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__Mode CE. __WE E 1£9
Standby (Iccz) | 2 Ve - 0.2 V X X High 2
Standby (Igcp, H X X High 2
Read L H L Dour
Write L L X DIN-
Read L H H High z

x
([}

logic "1 state, L = logic "O" state.
logic "don't care® state, and 2 = high impedance state.

FIGURE 3.

Iruth table.
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+5 Vv

4808
Opur ©
2550} ____ 30 pF (MIN
(SEE NOTES ¢
AND 31
Ve
NOTES:
1. Use these output load circuits or equivalent for testing.
2. Capacitance includes scope and jig.
3. Minimum of 5 pF for tewaz: tonaz. teLax. torax, and tuHax -
AC test conditions
Input pulse levels GND to 3.0 V
Input rise and fall times (to, tg) <5ns
Input timing reference levels 1.5 v
OQutput reference levels 1.5v
3.0 Vv
90% 30%
102 107z
GND
FIGURE 4. OQu circui and c itions.
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DATAQyT mé m_

Read cycle no. 1 (see note 1)

tavay
ADDRESS X }{
SUNSRSE ¥ {7/, [V — tAvax
0E
- tULOV - - tOHOZI——-
T KRR §§§

|

le— LEL QX —om] e LEHOZ — ]

e tELQV ——

Read cycle no. 2 (see notes 1, 2, and 3)

Lavav -
ADDRESS X X
e tAVDV tAVOX
fe— LAVQX
DATADUT PREVIOUS DATA VALID
Read cycle no. 3 (see notes 1, 2, and 4)
cE \
N
- tELQV tenoz
e LEL QX ——m
DATAqyT N
NOTES: _
1. WE is high for read cycle. _—
2. Device is continuously selected. CE = Vy,.
3. OE = V. _
4. Address valid prior to or coincident with CE transition low.
FIGURE 4. Timing waveform diagrams.
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Write cycle 1: WE controt led (see note 1)

tavav -
ADDRESS >< ><
LELWH
o X #+
EAVIWH
CE 5( 71
-—tAVHL —t————— tNLNH —_ - t"I»IHAX ——-J
HE X T
frems— tNLQZ t“WH[.]X———- leet— -ﬂ——tOHQZ-—-—
0' V'V V.V’V.V’V’V.' V"'V’V'V’V.V’V.V.V’V’V'
DATAGyT (AR o TE 2 SRS NOTE 2 —

pe—
LDVIWH 7 , o] Jf tWHD X
DATATy

Write cycle 2: CE control led (see note 1)

tavav

ADDRESS | ><7 ><

LAVEH

CE %
/
—— EAVEL : YELEH — il YEHAX o

WE )‘L{* WLEH /
o —
LDVEH 7 [ ] \J—ktEHDX
DATATN

N_ /

NOTES:

1. A write occurs during the overlap of a low CE and a low WE. A write begins at the latest transition of CE
going low and WE going low. A write ends at the earliest transition of CE going high and WE going high.
During a WE controlled write cycle, write pulse low is = tpyyy * tyrogz to allow the I/0 drivers to turn off and
data to be placed on the bus for the required tpw- If OF is high during the WE controlled write cycle this
requirement does not apply and the write pulse can be as short as the specified tup.

2. During this period, 1/0 pins are in the output state, therefore input signals of opposite phase must not be
applied.

FIGURE 4. Timing waveform diagrams - Continued.
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Low Vee data retention waveforms (see note)

DATA RETENTION MODE —=

Vee 4.5 v Vpr 2 2 V. /-/4,5\/

\
— DR
LR v G

NOTES: 1. For tCDR and tR: EE = Vcc - 0.2 v, VIN z VCC -2.0 V or VIN < 0.2 V.

FIGURE 4. Timing waveform diagrams - Continued.
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TABLE ITA. Electrical test reguirements. 1/ 2/ 3/ &/ 5/ &/ I/
Subgroups (in accordance Subgroups
with MIL-STD-883, {in accordance wWith
Line Test —method 5005, table I) MIL-1-38535, table IID)
no. requirements
Device Device Device
class M class @ class V
1 Interim electrical 1,7,9 1,7,9
| _parameters (see &.2)
2 Static burn-in I and Not Not Required
LI (method 1015) | required required
3 Same as line 1 1*,7* A
4 Dynamic burn-in Required Required Required
(method 1015)
5 Same as line 1 1*,7* A
[ 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,
11 11 10,11
7 Group A test 1,2,3,4** .7, 1,2,3,46**,7, 1.2,3,4*~,7,
requirements 8A,88,9,10, 8A,88B,9,10, 8A,88,9,10,
11 11 11
8 Group C end-point 2,3,7. 1,2,3,7, 1.,2,3,7,
electrical 8A,88 8A,88 8A,8B,9,
parameters 10,11 A
9 Group D end-point 2.3, 2,3 2,3,
electrical 8A,88B 8A,88 8A,88
parameters
10 Group E end-point
electrical 1,7,9 1.7,9 1,7,9
parameters
Y/ Blank spaces indicate tests are not applicable.
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/ * indicates PDA applies to subgroup 1 and 7.
2/ ** see 4.4.%e.
§/ & indicates delta limit (see table IIB) shall be required where specified, and the delta values shall be

computed with reference to the previous interim electrical parameters (see line 1).
I/ See 4.4.1d.
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TABLE 118. Delta limits at +25°C.

Parameter 1/ Device types
All

lccs standby +10% of specified
value in_table |

IIH' IIL +10% of specified
value ip table |

lonz, loLz t10% of specified
value in table [

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

4.2 Screening. For device class M, screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
cornducted on all devices prior to quality conformance inspection. For device classes @ and V, screening shall be in
accordance with MIL-1-38535, and shall be conducted on all devices prior to qualification and technology conformance

inspection.

4.2.17 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. 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 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-1-38535. 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-1-38535 and shall be made available to the
acquiring or preparing activity upon request. The test circuit shall specify the inputs, outputs,
biases, and power dissipation, as applicable, in accordance with the intent specified in test method
1015.

b. Interim and final electrical test parameters shall be as specified in table I1A herein.

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in
appendix B of MIL-1-38535.

4.3 Qualification inspection for device classes Q@ and V. Qualification inspection for device classes Q and V shall
be in accordance with MIL-1-38535. Inspections to be performed shall be those specified in MIL-1-38535 and herein for
groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Quality conformance inspection for device class M shall be in accordance with
MIL-STD-883 (see 3.1 herein) 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 £ inspections (see 4.4.1 through 4.4.4).
Technology conformance inspection for classes @ and V shall be in accordance with MIL-1-38535 including groups A, B,
C, D, and E inspections and as specified herein except where option 2 of MIL-1-38535 permits altternate in-line control

testing.

4.4.1 Group A inspection.

a. Tests shall be as specified in table 11A herein.

b. Subgroups 5 and 6 of table I of method 5005 of MIL-STD-883 shall be omitted.
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c. For device 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 herein).

d. 0/V (latch-up) tests shall be measured only for initial qualification and after any design or process 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 under the control of the device manufacturer's TRB in accordance with MIL-1-38535 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 Cp,y 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
designated terminal and GND at a frequency of 1 MHz. Sample size is 15 devices with no failures, and all
input and output terminals tested.

4.4.2 i ion. The group C inspection end-point electrical parameters shall be as specified in table
1IA herein. Delta limits shall apply only to subgroup 1 of group C inspection and shall consist of tests specified in
table IIB herein.

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

a. Test condition 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
shatl specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent
specified in test method 1005.

b. T4 = +125°C, minimum.
c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

4.4.2.2 iti i i i Q . 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-1-38535. The test circuit shall be maintained under document revision level control by the device
manufacturer's TRB, in accordance with MIL-1-38535, and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in test method 1005.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table
1IA 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 @ and V shall be M, D, R, and H and for device class

M shall be M and D.
a. End-point electrical parameters shall be as specified in table 11A herein.

b. For device class M, the devices shall be subjected to radiation hardness assured tests as specified in
MIL-1-38535, 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-1-38535 for the RHA level
being tested. All device classes must meet the postirradiation end-point electrical parameter Limits as
defined in table I at Tp = +25°C 25°C, after exposure, to the subgroups specified in table 1A herein.

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

4.5 vi . 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 IIB. The device manufacturer
may, at his option, either perform delta measurements or within 24 hours after burn-in perform final electrical
parameter tests, subgroups 1, 7, and 9.
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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-1-38535 for device classes Q and V.

6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.)

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 Substitutabilijty. Device class Q devices will replace device class M devices.
f ' All proposed changes to existing SMD's will be coordinated with the users of

6.2 i i ntr
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 users. 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 Comments. Comments on this drawing should be directed to DESC-EC, Dayton, Ohio 45444-5270, or telephone (513)
296-5377.

6.5 iati definjti . The abbreviations, symbols, and definitions used herein are defined
in MIL-M-38535, MIL-STD-1331, and as follows:

CiN, Cour - - - - - - - - - - - -~ Input and bidirectional output, terminal-to-GND capacitance.
GND - - - - - - - - - - - - - Ground zero voltage potential. .
Iecc-----=~------- Supply current.

e ------=--=----- = Input current low.
Iyy----=-=-=-=------ Input current high.
T¢e - - - - ~=-====-=-=-- Case temperature.
Ta -~ -~ m s s e e Ambient temperature.
Veg = = - - - -t s s - - Positive supply voltage.
Vig =~ - -~ -----~-- Positive input clamp voltage.
O/V - = = = = = = =« = - - - Latch-up over-voltage.
o/l - - - = === - - - - . Latch-up over-current.
6.5.1 imi r r reviati - All timing abbreviations use lower case characters with upper case

character subscripts. The initial character is always "t" and is followed by four descriptors. These characters
specify two signal points arranged in a "from-to" sequence that define a timing interval. The two descriptors for
each signal specify the signal name and the signal transitions. Thus the format is:

e X X X X
Signal name from which interval is derived

Transition direction for first signal

Signal name to which interval is defined

Transition direction for second signatl
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a. Signal definitions:

Address

Data in

Data out
Write enable
Chip enable
Output enable

OMLOOU>»
L I I I TR

b. Transition definitions:

Transition to high
Transition to low

Transition to valid

Transition to invalid or don't care
Transition to off (high impedance)

NX<r=x
[L | I £ I TR 1]

6.5.2 Iiming 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 provides data later than that time. ‘

6.5.3 Waveforms.
Waveform Input Output
symbol
MUST BE WILL BE
e VALID VALID
CHANGE FROM WILL CHANGE FROM
TN HTOL HTOL
\ \,:\g\i\\ o
CHANGE FROM WILL CHANGE FROM
; g -L TOH LTOH
L077)
LSS S
DON'T CARE CHANGING
AVAVAVAYS 7 ANY CHANGE STATE UNKNOWN
FXOOCOCK | pemmrren
HIGH
\ IMPEDANCE
6.6 0On rt - on r - The one part - one part number system described below has been devel oped

to allow for transitions between identical generic devices covered by the three major microcircuit requirements
documents (MIL-H-38534, MIL-1-38535, and 1.2.1 of MIL-STD-883) without the necessity for the generation of unique
PIN's. The three military requirements documents represent different class levels, 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 QOEM 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.
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Example PIN Manufacturing Document

it . ‘ jer n Listi Listi
New MIL-H-38534 Standard Microcircuit 5962-XXXXXZZ(H or K)YY QML -38534 MIL-BUL-103
Drawings
New MIL-1-38535 Standard Microcircuit 5962-XXXXXZZ(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 @ and V. Sources of supply for device classes @ and V are listed in
QML-38535. The vendors listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DESC-EC and
have agreed to this drawing.

6.7.2 f for i 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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APPENDIX
FUNCTIONAL ALGORITHMS
10. SCOPE

10.1 Scope. Functional algorithms are test patterns 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. It is understood that all manufacturers do not have the same test equipment; therefore, it becomes the
responsibility of each manufacturer to guarantee that the test patterns 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 specification. The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

30. ALGORITHMS

Step 1. Load memory with a checkerboard data pattern by incrementing from location 0 to maximum.

Step 2. Read memory, verifying the output checkerboard pattern by incrementing from Llocation 0 to maximum.
Step 3. Load memory with a checkerboard-bar pattern by incrementing from location 0 to maximum.

Step 4. Read memory, verifying the output checkerboard-bar pattern by incrementing from location 0 to

max i mum.
30.2 Algorithm B (pattern 2).
30.2.1 March.

Step 1. Load memory with background data, incrementing from minimum to maximum address Locations (ALL nQtgHy,
Step 2. Read data in location 0.
Step 3. UWrite complement data to location 0.
Step 4. Read complement data in tocation 0.
5. Repeat steps 2 through 4 incrementing X-fast sequentially, for each location in the array.
6. Read complement data in maximum address location.
Step 7. Write data to maximum address location.
8. Read data in maximum address location.
9. Repeat steps 6 through 8 decrementing X-fast sequentially for, each lacation in the array.
Step 10. Read data in tocation 0.
Step 11. Write complement data to location 0.
Step 12. Read complement data in location 0.
Step 13. Repeat steps 10 through 12 decrementing X-fast sequentially for each location in the array.
Step 14. Read complement data in maximum address location.
Step 15. Write data to maximum address location.
Step 16. Reed data in maximum address location.
Step 17. Repeat steps 14 through 16 incrementing X-fast sequentially for each location in the array.
Step 18. Read background data from memory, decrementing X-fast from maximum to minimum address locations.
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APPENDIX - Continued.

Load memory with background data, incrementing from minimum to maximum address locations (ALL nQrsH),

Read data in location 0.
Write complement data to location 0.
Read complement data in location O.

Repeat steps 2 through 4 incrementing Y-fast sequentially, for each location in the array.

Read complement data in maximum address location.
Write data to maximum address location.
Read data in maximum address location.

Repeat steps 6 through 8 decrementing X-fast sequentially for each location in the array.

Read data in location 0.
Write complement data to location 0.
Read complement data in location 0.

Repeat steps 10 through 12 decrementing Y-fast sequentially for each location in the array.

Read complement data in maximum address location.
Write data to maximum address location.
Read data in maximum address location.

Repeat steps 14 through 16 incrementing X-fast sequentially for each location in the array.
Read background data from memory, decrementing Y-fast from maximum to minimum address Locations.

30.4 Algorithm D (pattern 4).
30.4.1 CEDES - CE deselect checkerboard, checkerboard-bar.

Step 1. Load memory with a checkerboard data pattern by incrementing from location 0 to maximum.
Step 2. Deselect device, attempt to load memory with checkerboard-bar data pattern by incrementing from
location 0 to maximum.
Step 3. Read memory, verifying the output checkerboard pattern by incrementing from location 0 to maximum.
Step 4. Load memory with a checkerboard-bar pattern by incrementing from location 0 to maximum.
Step 5. Deselect device, attempt to load memory with checkerboard data pattern by incrementing from location
0 to maximum.
Step 6. Read memory, verifying the output checkerboard-bar pattern by incrementing from location 0 to
max imum.
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