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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 Part or Identifying Number (PIN). The complete PIN shall be as shown in the following example:

77037 o) _E_ X
T | | |
I | I
| |
Drawing number Device type Case outline Lead finish per
(see 1.2.1) (See 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 Circuit_function
01 54C85 4-bit magnitude comparator
02 45858 4-bit magnitude comparator

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

Outline letter Case outline
E D-2 (16 lead, .840" x .310" x .200"), dual-in-line package
F F-5 (16 lead, .440" x .285" x .085"), flat package

1.3 Absolute maximum ratings.

Supply voltage range (V,,) device type Mmiy---=--=-=--- -0.5
Supply voltage range (VDD) device type 02 1/ - - - - - - - - - -0.5
Input voltage range, device type 01 - - - - - - = - - - - - - -0.3
-0.5
60

< € < <
[ad
o
+
n
(=]
-

to Vpp + 0.3V

Input voltage range, device type 02 - - - - - - - - - - - - - toV,, + 0.5V

Storage temperature range - - - = = = = - = = = = = - - - =~ - C to +128 °C

Maximum power dissipation (Pp) - = = = = = - - = - -~ - - -~ 500 MW 2/

Lead temperature (soldering, 10 seconds) - - - - ~ -~ - - - - ~ +260°C

Thermal resistance, junction-to-case (CUC) ---------- See MIL-M-38510, appendix C

Junction temperature (T))- - - - = = - - = v = = == =~ ~ - - +175°¢C

DC input current - - - — ~ = = = = = = = = = = =~ -« - - - - - £ 10 mA
1.4 Recommended operating conditions.

Supply voltage range (V, p) device type 01 ---=-==-=--- +3.0 V minimum to +15 V maximum

Supply voltage range (V ) device type 2 - -~ - - - - - - - - +3.0 V minimum to +18 V maximum

Case operating temperature range - - - - - - - - - - - - - - - -55°C to +125°C

~
1/ Supply voltages are referenced to the Vs terminal.
2/ For T. = +100°C, derate Linearly at 12 md/°C to 200 mV.
STANDARDIZED SIZE 77037
MILITARY DRAWING A
DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444 REVISION LEVEL | SHEET
E 2

DESC FORM 193A
JUL 91



2. APPLICABLE DOCUMENTS

2.1 Government specification, standard, and butletin. Unless otherwise specified, the following specification,
standard, and bulletin of the issue Llisted 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-8B3 - Test Methods and Procedures for Microelectronics.
BULLETIN
MILITARY
MIL-BUL-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, construction, and physical dimensions. The design, construction, and physical dimensions shall be as
specified in MIL-M-38510 and herein.

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

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

3.2.3  Truth tables. The truth tables shall be as specified on figure 2.
3.2.4 Logic diagrams. The logic diagrams shall be as specified on figure 3.

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical performance
characteristics are as specified in table 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 II.
The electrical tests for each subgroup are described in table I.
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TABLE 1. Electrical performance characteristics.
1 I b
Test symbol | tonditions Group A  |Device Limits | Unit
-55°C < T, s +125°C subgroups | type | | i
unless otﬁerw se specified Min % Max i
High-level output Vo Vpp = 4.5v Viy = 30V 1,2,3 (01} 2.4 | | v
voltage Vi = 0.8V | | |
1, = -360 LA | |
) | 7
|
| [Vpp = 5-0V Vi =35V | | i 4.5 | |
| | VpL=15Vv | | | | |
I, = ~10 A
[Vpp = 10 V Vi = 8.0V | 9.0 | {
Vi =20V | | |
I, = -10 pA
| Vpp =5V U/ [Vig = Vpp ©F | 1,23 | o0 | 4.95§ |
| Vo =10v 1 | o8 v | i | 9.95] |
| |vDD =15 v |1°| <1 uA | | | 14.95} |
——
Low-level output VoL Voo = 4.5V Vin = 0.8v | 1,23 | o1 | | 0.4 v
voltage I, = 360 LA
Vpp = 5.0V Vin =15V | 0.5 |
I,=10u
Vpp = 10V [Vpy = 2.0V | | 1.0
L= 10 pA
Vo =5V 1/ {Viy = Vpp o0 0, | 1,2,3 | 02 | | 0.05]
DD < N D
| IR VAR 1T WIRE ™ | | | | 0.05]
| [Vpp = 15 V | s | | | 0.05]
| | | | 1 | | |
i | I i I | |
Low-level input Vi [Vpp = 4.5 V i 1,23 | 01 | | 0.8 v
voltage | [Vpp = 50V 2/ | | | | 1.5 |
Vpp = 10V 2.0
Vg = 4.5 Vor [Vpp = 5-0V I 1,2,3 | 02 | | 1.5 |
0.5V [T, <1 pA I
Vo= 9.0Vor |V =10V 1/ | 3.0 |
1.0V [Tl <1 pA
| Vo= 135V [Vpp = 15 V | | | 4.0 |
| | Cortsv  [fol<tm | | | | |
| { | | ] |
see footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| | I \ | |
Test | symbol | Conditions | Group A |Device | Limits | unit
| | -55°C = T, = +125°¢C |subgroups | type | | |
i | unless otherwise specified % } Min_ | Max lI
I |
High-level input IViH [Vpp = 45V | | 3.0 | v
voltage [Vpp = 3-0V 2/ | 1,2,3 I 3.5 | |
VDD =10V 8.0
|
Vg = 4.5 V or Vpp = 5.0V | 1,23 | 0 | 35|
0.5 v 121 <1
[V = 9.0V or v?D= wv | | 7.0 |
1.0V 11,1 <1 pA |
%
| Vg = 13.5 V [Vop = 15 V [ | | 11.0 | |
| 1 Cortsy  fifl <t | | | |
| | | | | | | |
l | l 1 I I |
High-level output | o4 |VDD =5.0v, | 1 | o1 | -1.75] | mA
current | [V, = 0.0V, | 2 | | -1.20| f
VIN =0.0Vor VDD 3 -1.75
Vpp = 10V, | | -8.0 |
[Vg = 0.0V, | 2 | -5.6 |
VIN =0.0Vor VDD 3 -8.0
| [Vpp = 5-0V, 3/ | 1 | 0 | -0.51] |
| vy = 4.6V, |2 | | -0.36] |
VIN =0.0Vor VDD 3 -0.
[Vpp = 5-0V, 3/ | 1 | | -1.6 | |
Vg = 2.5V, | 2 | | -1.15] |
Vin = 0.0 Vor VDD 3 -2.0
‘ ‘VDD 10v, 1/ l 1 l | -1.3 I i
| [Vg = 9.5V, | 2 | | -0.9 | |
VIN = 0.0V or VDD 3 -1.6
| [Vpp = 15 ¥, 1/ | 1 | | -3.4 | |
| Vg = 13.5 V, | 2 | | -2.4 | |
| [Viy = 0-0 V or vy, | 3 | | -4.2 | |
| | 1 i | | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| T .
Test Symbol Conditions Group A |Device Limits Unit
-55°C = T, < +125°C subgroups type ]
unless otgervise specified Min Max II
Low-level output I, Vpp = 4.5V 1 | 0| 0.36]| | mA
current Vo = 0.4V | 2 | 0.36| |
Viy = 0.0 V or Vg, 3 0.36
} IVDD =50V | 1 | | 1.75} |
| lv° =50V | 2 | | 1.20| |
Viy = 0.0 Vor Vv, 3 1.75
{Vpp = 10V | 1 ] | 8.0 | j
Bk LN
V,y =0.0Vory .
IN bD
| | | | | |
| | | ! [ I
| IVDD =50V 3/ | 1 ] o | 0.51| | mA
| Vg = 0.4 V | 2 | 0.3 I
ViN = 0.0 v or Vp, 3 0.64
Vpp = 10V 1/ 1 | 1.3 |
Vo =05V 2 | 0.9 | }
Viy = 0.0 Vor vy, 3 1.6
I IVDD =15V 1/ I 1 I I -4 | I
| |v° =1.5V | 2 | | 2.4 | |
Viy = 0.0 Vor vy, 3 | 4.2 |
—
High-level input Ity IVDD =15V 1,3 ] o1 | | 0.15| pA
current ViN = Voo 2 { 1.0
I I
|vDD =20V 4/ 1,3 02 | i 0.1 |
IVIN = Vpp 2 ] } | 1.0 |
| | | !
| 1 | |
Low-level input | I ivpp =15V 1,3 01 | -0.15) | uA
current Vin = ov 2 -1.0
| I
|VDD =20V 4/ | 1,3 e | -0.1| |
IVIN =0.0vV 2 | | -1.0 |
r —
Input capacitance | Cy lvy=0V¥ See 4.3.1b | 4 | ALl | 7.5 pF
I | [ | | !
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

| I I

I [
Test | symbol | Conditions | Group A |Device | Limits Unit
| | -55°C = T, = +125°¢C subgroups | type | | |
| unless otherwise specified | Min | Max |
l | | |
Quiescent supply I Ipp IVpp =15V P 1,3 (01 I | 10.0 | HA
current ViN = 0.0 vV or Vp, 2 300.0
[Vpp = 5.0V 1/ | 1,3 02 | | 5.0
VIN =0.0Vor Vob 2 150.0
[Vpp = 10V 1/ | 1,3 | | 10.0 |
Viy = 0.0V oor Vp, 2 300.0 |
7
Vop = 15V 1/ i 1,3 | 20.0 |
VIN © 0.0V or Vg, 2 600.0
| |Vpp = 20V 4/ | 1,3 | | | 100.0 |
| [Viy = 0.0V or Vp, 2 | | | 3000.0 |
Functional tests See 4.3.1c 7, 8 AlL
| | | I | | |
| I I I | I | I
Propagation delay ltpyrqs 1€ = 50 pF [Vpp = 5-0V | 9 | ot | 1.5 | 600 | ns
time, comparing ItPLH‘I | 7 minimum {vpp =10V 1/ | f | 1.5 | 300 |
A, B data inputs | |R_ = 200 kR | | 1 | |
to data outputs | | i | | i | |
| |6/ [Vpp = 5.0V | 10,M | | 15| 750 |
| | [Vpp =0V 1/ | | | 1.5 375 |
| | | | I | | I
l I I | I I | |
| |, = 50 pF, [Vpp = 5-0V | 9 | 02 | 1.5 | 600 |
| | ~ minimum [Vpp = 10V 1/ | | | 1.5 ] 250 |
| R, = 200 kQ Wop =15V 1/ | I | 1.5] 160 |
| |t = 20 ns 1 | | | L1
| Ity = 20 ns | I I | I |
| | [Vpp = 50V | 10,11 | | 15| 780 |
| |5/6/ Vpp = 10V 2/ | I | 1.5 325 |
| | [Vpp =15V 1/ | f | 1.5 | 208 |
| | | | I | I I
see footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
! I l | | |
Test |symbol | Conditions | Group A |Device | Limits [ unit
| | -55°C = ¥ S +125°C |subgroups | type | | |
i % unless otherwise specified Il % % Nin % Max {
Propagation delay [tpyrar 1€, = 50 pF |Vpp = 5.0V | 9 | 0 | 1.5 500 | ns
time, cascading [tpyp | minimum |Vpp = 10V | | | 15| 250 |
inputs to | lRL = 200 kKQ | | 1 ] | ]
outputs i | ! | | I
6/ [Vpp = 5.0V | 10,11 | | 15| 65 |
[Vpp = 10V | | 15| 32 |
| | ] | | |
Y MUV B R R
touw s, | = 50 pF, Von =5V .
thra | " winimm Voo =10V 1/ | | | 15] 160 |
R, = 200 K [Vpp =15V 1/ | i | 151 120 |
t; = 20 ns i | I | I I
fty = 20 ns | | I | I |
| [Vpp =5 V¥ | 10,11 | | 1.5] 520 |
| 1576/ jvgp =10V 1/ | | | 1.5 208 |
| | [Vgp =15V 1/ | | | 1.5 156 |
] } | { ] ] { |
| | | 1 | | 1 l
Transition tiwe | tpyq 1€ = 50 pF min, Vpp = 5.0V | 9 | 0 | 1.5 200 | s
| tpuy 1R = 200 W, {Vpp =0V 1/ | | | 1.5 ] 100 |
I 1tr=tf=20ns Vpp =15V 1/ J| ] 1.5 I 80 j’
| |s/6/ | I | | | !
| ] {Vpp = 5.0V | 10,11 | | 1.5 260 |
| { |[Vgp =0V 1/ | | ] 1.1 130 |
| | IVpp =15V 1/ | | | 13| 104 |
] L ] i 1 | | 1
1/ This parameter is gueranteed, if not tested, to the specified limits in table 1.
2/ The Vy, and V;, tests are not required, and shall be applied as forcing functions for the Vi, or V, tests.
, 3/ The I a:!d Ly tests are tested 100 percent at T, = +25°C, and are guaranteed, if not testm, for T, = -55°C and
T, = +125°C.
&/ 'ngis test is performed V,, = 18 V at T, = -55°C.
S5/ Propagation delay time agg transition time tests are performed on a one-input-to-one-output basis only
6/ See figure 4 for test circuit and switching waveforms.
|
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Device ALL
type
Case E and F
outlines
Terminal Terminal
1 number symbol
1 B2
2 A2
3 A=B 1/
4 A>B
5 A<B
6 A=8
7 A1
8 v
9 B>
10 AO
11 80
12 A<B 1/
13 A>B 1/
14 B3
15 A3
| 16 | v

1/ Output pin.

FIGURE 1. Terminal connections.
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Device type 01

HO———
A2
82
+— }——~|
=z A<LB
,D TD >0— outeuT
A1
Bi
[ = — A>B
1/ OUTPUT
)
—_J
| —
_ =D;
{ J
b
A >B —{>o-—{>cr 1
L _ A=B
ATB oo == J Lo dDO_OUTPUT
FIGURE 3. Logic diagrams.
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Device type 02

* INPUTS PROTECTED 8BY
COS/M0OS8 PROTECTION
NET WORK

3 (a< BouT

“iJ

DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444
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*
BO
(a<s)n o =
* ‘ {A=B)0UT
(A™B)IN —<[>c 1 4 1. i
i ﬂ L *,
(A>B)VIN >0
FIGURE 3. Logic diagrams - Continued.
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DUT _“—iI—

Ry

50°%,
ALL INPUTS

|O'/°

r——LTLH

90%
. 50%
ALL QUTPUTS 10%

Lppp— -

NOTES:
1. €

2 te t, = 20 ns.

3. R = £00 KQ.

= 50 pF, incltudes proke and jig capacitance.

FIGURE 4. Test circuit and switching waveforms.
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3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be marked with the
PIN Listed in 1.2 herein. In addition, the manufacturer's PIN may also be marked as listed in MIL-BUL-103 (see 6.6

herein).

3.6 certificate of compliance. 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 6.6 herein). The certificate of compliance submitted to
DESC-ECC prior to listing as an approved source 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-ECC 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.

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 accordance 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 A, B, C, or D using the circuit submitted with the certificate of compliance (see 3.6
herein).

@ T, = +125°C, minimum.
b. Interim and final electrical test perameters shall be as specified in table II herein, except interim

electrical parameter tests prior to burn-in are optional at the discretion of the manufacturer.

TABLE II. Electrical test requirements.

MIL-STD-883 test requirements Subgroups
(per method
5005, table I)

Interim electrical parameters ——
(method 5004)

Final electrical test parameters 1%, 2, 3, 7,
{method 5006) 9

Group A test requirements 1, 2, 3, 4, 7,
(method 5005) 8, 9, 10,*%x 17%x

Groups C and D end-point
electrical parameters 1, 2,3
(method 5005)

* PDA applies to subgroup 1.
*% Subgroups 10 and 11, if not tested, shall be
guaranteed to the Limits specified in table I.
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4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with method 5005 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 II herein.

b. Subgroup 4 (C;, measurement) shall be measured only for the initial test and after process or design changes
which may affect input capacitance. Capacitance shall be measured between the designated terminal and Vo at
a frequency of 1 MHz. Test all applicable pins on 5 devices with zero failures.

¢. Subgroups 7 and 8 tests shall verify the truth table as shown on figure 2.

4.3.2 Groups € and D inspections.

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

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of compliance (see 3.6
herein).

@) T, = +125°C, minimum.
(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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 SMD'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 DD
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 list
will be used for coordination and distribution of changes to the drawings. Users of drawings covering
microelectronics devices (FSC 5962) should contact DESC-ECT, telephone (513) 296-6047.

6.5 Comments. Comments on this drawing should be directed to DESC-~ECC, Dayton, Ohio 45444, or telephone (513)
296-8525.

6.6 Approved sources of supply. Approved sources of supply 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-ECC.
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