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1. SCOPE

1.1 Scope. This drawing describes device requirements for 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®.
1.2 Ppart or jdentifying number. The complete PIN shall be as shown in the following example:
lﬁf i I X
Drawing number Device type Case outline Lead finish per
(1.2.1) (1.2.2) MIL-M-38510

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

Device type Generic_number gireyit function . Access time

01 c22v10 22-input 10-output 25 ns
and-or-logic array

02 c22v10 22-input 10-output 30 ns
and-or-logic array

03 c22v10 22-input 10-output 40 ns
and-or-logic array

04 c22v10 22-input 10-output 20 ns
and-or-logic array

05 c22v10 22-input 10-output 15 ns

and-or-logic array

1.2.2 case qutline(s). The case outline(s) shall be as designated in appendix C of MIL-M-38510, and as

follows:
i ne ter Case oytline
X F-6 (24-lead, .640% x .420% x .090%), flat package
L D-9 (24-lead, 1.280% x .3104 x .200%), dual-in-line package
3 C-4 (28-terminal .460% x .460% x .100%), square chip carrier package
1.3 Absolute meximun ratings. 1/
Supply voltage range = = = - - -~ - - - - - - - - = - -0.5 V dc to +7.0 V dc
Input voltage range- - = = = = = = - = = = = - - - -2.0 V dc to +7.0 Vdc 2/
Output voltage applied range - - - - - = - = = - = = -0.5 V dc to +7.0 V dc 2/
output sink current- - - - = ~ - - = - - - - - - -~ 16 mA
Thermal resistance, junction-to-case (0yc): See MIL-M-38510, appendix C
Maximsm power dissipetion (Pp) 3/ - - - - -~~~ - 1.2 VW
Maximum junction temperature (Ty) - = - = - - - - - +175°C
Lead temperature (soldering, 10 seconds maximum) - - +260°C )
_ Storage temperature range- - - - - - - - - < = ° = = -85°C to +150°C
Temperature under biag - - = = = < - =+ - - - - - - -55°C to +125°C
1.4 Recommended operating conditions.
Supply voltage (Veg) = = = = = = = = = = == == == 4.5 Vdc to 5.5 Y de
High level input voltage (Vi) - - = - - - - - - = - 2.0 V dc minimum
Low level input voltage (Vi )-- - - - - - - - - -~ 0.8 V dc maximum
Case operating temperature range (Tg)- - - - = = = ~ -55°C to +125°C
1/ All voltages referenced to Vgs.
2/ Ninimm voltage is -0.6 V dc which may undershoot to -2.0 V de for pulses of less than 20 ns.

Maximm output pin voltage is Veg +0.75 V dc which may overshoot to +7.0 V dc for pulges of
less than 20 ne.

3/ Must withstand the added Pp due to short circuit test; e.g., los.
Size
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2. APPLICABLE DOCUMENTS
2.1 Government specification rd bulletin. Unless otherwise specified, the following _
specification, standard, and bulletin 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-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
BULLETIN
MILITARY
MIL-8UL-103 - List of Standardized Military Drawings (SMD's).
(Copies of the specification, standard, and bulletin 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 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 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.

3.2 Design, ¢ ruction, and gical dimensi . The design, construction, and physical dimensions
shall be as specified in MIL-M-38510 and herein.

3.2.1 cCase outline(s). The case outline(s) shall be in accordance with 1.2.2 herein.

3.2.2 Jerminal connections. The terminal connections shall be as specified on figure 1.

3.2.3 TIruth table. The truth table shall be as specified on figure 2.

3.2.3.1 Unprogrammed devices. The truth table for unprogrammed devices for contracts involving no
altered item drawing shall be as specified on figure 2. When required in groups A, C, or D (see 4.3), the
devices shall be programmed by the manufscturer prior to test with a minimum of 50 percent of the total

number of gates programmed or to any altered item drawing pattern which includes at least 25 percent of the
total mumber of gates prograsmed.

3.2.3.2 Programmed devices. The truth tables for programmed devices shail be as specified by an
attached altered item drawing. .
3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical

performance characteristics are as specified in teble 1 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 1. The electrical tests for each subgroup are described in table I.
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TABLE I. Electrical performance characteristics.
Conditions 1/ 7/ Limits
Test Symbol | Veo =0V, -55°C £ T < +125°C |Group A [Device Unit
4,5V £ Yoe €55V subgroups| types | Min | Max
unless otherw?ge specified
vlL = 0.8V
high level output Vou Ig = -2.0mA V= 2.0V 1,2, 3 ALl 2.4 v
voltage
T 0.8V
tew level output VoL lo =12.0m Vv, = 2.0v 1, 2, 3 ALt 0.5 v
vol tage
High impedance output
leakage current 2/ Taz Vee © 5.5V 1, 2, 3 All -40 40 uA
High level input Iy |Viu = 5.5 V (excludes 1/0 pins) | 1, 2, 3| ALl o| 10| wa
current
Low level input I Vi = GND (exciuvdes 1/0 pins) 1, 2,3 Attt -10 Q uA
current
Standby power supply Iee Vee = 5.5 v, V;y = GND 1, 2, 3 1_01-03 100 mA
current
04,05 120 mA
Output short circuit Ios Vee = 5.5V, Vg = 0.5V 1,2, 3 All -30 | -90 mA
current 3/ 4 Ougputs open for unprogrammed
device
Irput capacitance ) Vp =0V, Voo = 5.0v, 4 ALl 10 pF
47 5/ Ty = *25°C, f = 1 MHz,
(see 4.3.1¢c)
Output capacitance Cq Vo = OV, Voo = 5.0V, 4 ALl 10 pf
4/ 5/ Ty = +25°C, f = 1 MHz,
(see 4.3.1¢c}
Input to output enable tea Voo = 4,5V, C, =5 pF, 9, 10, 11§_ 01 25 ns
sée figure 3 (Circuit A) and 02 30
figure 4 03 40
04 20
05 15
Input to output ter 9, 10, 11|_O1 25 ns
disable 02 30
a3 40
04 20
a5 15
| Input or feedback to top Vap = 4.5V, c = 50 pF, 9, 10, 11|_01 25 ns
nonregistered output sée figure 3 (circuit 8) and 0¢ 30
figure &4 03 40
04 20
05 15
Ciock to output teo 9, 10, 11| _01, 04 15 ns
02 20
03 25
. 05 10
See footnotes at end of table.
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TABLE 1. Electrical performance characterigtics - Continued.

shall be guaranteed to the Limits specified in table I.
All pins not being tested are to be open.
Test applies only to register outputs.

AN

levels are 1.5 V unleas otherwise specified.

Conditions 1/ 7/ Limits
Test Symbol Vgg = 0V, -55°C < Te < +125*C |Group A |Device Unit
45V =<V c < 5.5v subgroups| types | Min | Max
unless otherwise specified
Clock period tp Ve = 4.5 v, C, =50 pF, 9, 10, 11j_01 33 ns
(o, + t) 5§ figure 3 (Eircuit B) and 02 40
figure & 03 55
04 32
05 22
Clock pulse width ty 9, 10, 11{__01,041 15 ns
& 2
03 27
Ql
Setup time & 6/ |tg 9, 10, 11]_01 18 ns
02 -
03 3
04 7
05 2
Hold time Y ¥ty 9, 10, 11| aAll 0 ns
Maximum clock Fruax 9, 10, 11}j_01 30 MHz
frequency & & 02 25
03 ]
04 31
1] 45
Asynchronous reset taw 9, 10, 11|_01 25 ns
pulse width 02 30
03 4
04 -
05 1
Asynchronous reset tR 9, 10, 17|__01 22 ns
recovery time 02 30
03 40
04 20
05 15
Asynchronous reset to T 9, 10, 11| _01,04 29 ns
registered output 02 30
reset 03 40
05 20
Power-up reset time & ton See figure 5 9, 10, 11| ALl 1 us
1/ ALl voltages are referenced to ground.
2/ 1/0 terminal leakage is the worst case of le or Iy,.
3/ Only one output shorted at a time.
4/ Tested initially and after any design or process changes that affect that parameter, and therefore

AC testing. Input pulse levels sre 0 to 3.0 vV with transition times of 5ns or less. Timing reference
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Device !
types |01, o2, 03, 04, 05
Case l

outlines K, t 3
Terminal Terminal symbol
number
1 crP/1 NC
2 1 cP/1
3 H 1
4 1 1
5 1 1
5 1 1
7 1 1
8 1 NC
9 1 1
10 1 1
1" 1 1
12 GND 1
13 1 1
14 1/0 GND
15 1/0 NC
16 1/0 1 :
17 1/0 1/0
18 1/0 1/Q
19 1/0 170
20 1/0 1/0
21 /0 1/0
22 170 NC
23 1/0 170
24 Vee 170
25 .- 1/0
26 .- 1/0
27 -.- i/0
28 --- Vee
FIGURE 1. Terminal connections.
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Truth table

Input pins Output pins

cest (v fr qr |t jt Jt fr |1 jr |t |t {1/0 j1/0 {1/0 [1/0 {1/0 |1/0 (170 {1/0 [1/0 }1/0

NOTES:
1. 2 = 3-gtate
2. X = don't care

FIGURE 2. Truth t rogr
STANDARDIZED sae oca-amer0
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QUTPUT TEST LOAD QUTPUT TEST LOAD
50V 50V

A4=3380 R4-3380
OUTPUT oUTPUT

_JjIN -LPIN
- Rpo=248 N .
ICL S pF ¥ C =50 pF *

L L

Ro=248 01

Circuit A or equivalent (tga and tgg) Circuit B or equivalent

*Including jig and scope
{minimum value)

NOTES:

1. AC testing. Inputs pulse levels are 0 to 3.0 V with transition times of
5 ns or less. Timing reference levels are 1.5 V unless otherwise specified.
2. tgp and tgg transition are measured #500 mV from steady state voltage.

FIGURE 3. Output test circuits.
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INPUTS, 1/0
REG. FEEDBACK ‘;> /- 4\<i
SYNCH. PRESET ____ /1 /|
p .
¢ /- tw ——t
p
EAR =
ASYNCH. RESET
tAM 3+ t
_ltCotAP ER= mEA
REGISTERED OUTPUTN,/BUTPUT HIGH Z/7/outpur
CUTPUTS VALID MVALID / \\ \VALIO
—= D LtER - l—-tEA--
COMBINATORIAL GUTPUT\ /OUTPUT HIGH Z/7/o0uTPuT
QUTPUTS vaLID A\ VALID Y\ \ VALID
FIGURE 4. Switching waveforms.
Vee
POWER SUPPLY 10%JF 90%
VOLTAGE t pa
REGISTERED 7
ACTIVE LOW XXX XS
OUTPUTS —»lle— SEE NOTE J ats
CLOCK A\\\
—tw

NOTE: The pouwer-up reset feature ensures that all flip-flops will be reset to low after the device has been

powered up. The foliowing conditions are required:
a) The Vee rise must be monctonic.
b) After reset occurs, all applicable input and feedback setup times must be met before
driving the clock pin high.
¢) The clock signal must remain stable beginning prior to the occurrence of the 10X level
and continuing until the end of top-
FIGURE S. POWER-UP RESET WAVEFORM.
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3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shatl be
marked with the PIN Listed in 1.2 herein. In addition, the menufacturer's PIN may also be marked as listed

in MIL-BUL-103 (see 6.6 herein).

3.6 Certificate of complisnce. A certificate of compliance shall be required from a manufacturer in
order to be iisted as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The certificate of
compliance submitted to DESC-ECS prior to listing as an approved gsource of supply shall affirm that the
manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the requirements herein.

3.7 cCertificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1
herein) shall be provided with each lot of microcircuits delivered to this drawing.

3.8 Notification of change. Notification of change to DESC-ECS shall be required in accordance with
MIL-STD-883 (see 3.1 herein).

3.9 Verification and review. 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 Processing options. Since the device is capable of being programmed by either the manufacturer or
the user to result in a wide variety of configurations; two processing options are provided for selection in
the contract, using an altered item drawing.

3.10.1 Unprogrammed device delivered to the user. All testing shall be verified through group A testing
as defired in 3.2.3.1 and table 1l. 1t is recommended that users perform subgroups 7 and 9 after
programming to verify the specific program configuration.

3.10.2 Manufacturer-programmed device delivered to the user. All testing requirements and quality
assurance provisions herein, including the requirements of the altered item drawing, shall be satisfied by
the manufacturer prior to delivery.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with section 4
of MIL-M-38510 to the extent specified in MIL-STD-883 (see 3.1 herein).

4.2 Screening. Screening shall be in sccordance with method 5004 of MIL-STD-883, and shall be conducted
on all devices prior to quality conformance inspection. The following additional criteria shall apply:

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

(1 Test condition D using the circuit submitted with the certificate of compliance (see 3.6
herein).

(2) Ta = +125°C, minimum,

b. Interim and final electrical test parameters shall be as specified in table Il herein, except
interim electrical parameter tests prior to burn-in are optional at the discretion of the
manufacturer.

4.3 ouality conformance inspection. Quality conformance inspection shall be in accordance with method
S005 of MIL-STD-883 including groups A, B, C, and D inspections. The following additional criteria shall

apply.

4.3.1 Group A inspection.

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

b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-B83 shall be omitted.

STANDARDIZED size .
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c. subgroup 4 (Ciyand Coyr measurements) shall be measured for the fnitial characterization and
after any process or design changes which may affect capacitance. Sample size is 15 devices
with no failures, and all input and output terminats tested.

d. Unprogrammed devices shall be tested for programmability and ac performance compliance to the
requirements of group A, subgroups 9, 10, and 11.

(&3] A sample shall be selected to satisfy programmability requirements prior to performing
subgroups 9, 10, and 11. Tuelve devices shall be submitted to prograsming (see
3.2.3.1). If more than two devices fail to program, the lot shall be rejected. At the
manufacturer's option, the sample may be increased to 24 total devices with no more than
4 total device failures allowable.

(2) Ten devices from the programmability sample shall be submitted to the requirements of
group A, subgroups 9, 10, and 11. If more than two devices fail, the lot shall be
rejected. At the manufacturer's option, the sample may be increased to 20 total devices
with no more than 4 total device failures allowable. .

TABLE II1. Electrical test requirements. 1/ 2/ 3/ &/
MIL-STD-B883 test requirements Subgroups
(per method
5005, table 1)
interim electrical parameters 1
(method 5004)
Final electrical test parameters 1*,2,3,7*,
(method 5004) for unprogrammed 8a,8b
devices

Final electrical test parameters | 1*,2,3,7* 8a,

(method 5004) for programmed 8b,9
devices
Group A test requirements 1,2,3,4%,7,
{method 5005) 8a,8b,9,10,11
Groupe C and D end-peoint 2,3,7,8:,80
electrical parameters
(method 5005)

1/ * indicates PDA applies to subgroups 1 and 7.

2/ Any or all subgroups may be combined when using
high-speed testers.

3/ ** see 4.3.1c.

4/ Subgroups 7 and 8 functional tests shall also verify
that no cells are programmed for unprogrammed devices
or that the altered item drawing pattern exists for
programmed devices.
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4,3.2 Groups C and D _inspections.

a. End-point electrical parameters shall be as specified in table 11 herein.
b. Steady-state life test conditions, method 1005 of MIL-STD-883.

1 Test condition D using the circuit submitted with the certificate of compliance (see 3.6
herein).

(2) Ta = +125°C, minimum.
(3 Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

c. For gquality conformance inspection, the programmability sample (see 4.3.1d) shall be included
in subgroup 1 test.

4.4 Programming procedures. The programming procedures shall be as specified by the device
manufacturer.

5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-M-38510.
6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function are not
available for OEM application. When a military specification exists and the product covered by this drawing
has been qualified for listing on QPL-38510, the device specified herein will be inactivated and will not be
used for new design. The QPL-38510 product shall be the preferred item for all applications.

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

6.3 Configuration control of SMD's. ALl proposed changes to existing SMDO's will be coordinated with the
users of record for the individual documents. This coordination will be accomplished in accordance with
MIL-STD-481 using DO Form 1693, Engineering Change Proposal (Short Form).

6.4 Record of users. Military and industrial users shall inform Defense Electronics Supply Center when
a system application requires configuration control and the applicable SMD. DESC will maintain a record of
users and this Llist will be used for coordination and distribution of changes to the drawings. Users of
drawings covering microelectronics devices (FSC 5962) should contact DESC-ECS, telephone (513) 296-6021.

6.5 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Chio 45444, or telephone
513-296-5375.

6.6 Approved sources of supply. Approved sources of supply sre 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-ECS.
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