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MILITARY SPECIFICATION

MICROCIRCUITS, LINEAR, HYBRID,
12 BIT ANALOG-TO-DIGITAL CONVERTERS

Inactive for new design after date of this revision

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for hybrid 12-bit
successTve approximation A/D converters. Two product assurance classes, and a
choice of case outline and lead finish are provided and are reflected in the
complete Part or Identifying Number (PIN). The term Part or Identifying Number
(PIN) is equivalent to the term part number which was previously used in this
specification.

1.2 Classification.

1.2.1 Device types. The device types shall be as follows:

Device type Circuit Input voltage range Reference
01 A/D converter 0V to -10 V Internal
02 " 0V to -10 V External
03 " -5V to *5 V Internal
04 " -5V to 5 V External
05 " -10 V to *10 V Internal
06 " -10 V to *10 V External
07 " 0V to *10 V Internal
08 " 0V to +10 V External
09 A/D converter, 0V to -10 V Internal

high speed
10 " 0V to -10 V External
11 " -5 V to *5 V Internal
12 " -5V to *5 V External
13 " -10 V to +10 V Internal
14 " -10 V to +10 V External
15 " 0V to +10 V Internal
16 " 0 V to +10 V External

|
|Beneficial comments (recommendations, additions, deletions) and any pertinent

|data which may be of use in improving this document should be addressed to: Rome
jAir Development Center, (RBE-Z?, Griffiss AFB, NY 13441-5700, by using the self-
laddressed Standardization Document Improvement Proposal (DD Form 1426) appearing

lat the end of this document or by letter.

AMSC N/A FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.2.2 Device class.
defined in MIL-H-38534.

1.2.3 Case outlines.
Letter
X {24-1ead, 1.250" x .600"
(see figure 1)
Y (24-1ead, 1.330" x .800"

(see figure 2)

1.3 Absolute maximum ratings.

Positive supply voltage (Vcc)

H
!
'
]
'
]
1
[

1
|
i
}
[
1
]
!

Negative supply voltage (Vgg)
Logic supply voltage (Vi gg) - - - - - - - - -
Analog input voltage - - - - - - - - - - - -
Digital input voltage - - - - - - - - - - - -

Digital output voltage - - - - - - - - - - -

The device class shall be the product assurance level as

The case outlines shall be designated as follows:

Case outline

.250") dual-in-line package

.236") dual-in-line package

+18 V
-18 Vv
7

25 ¥

+5.5 V

*Viog V

Reference input voltage (VRgf) - - - - - - - 0 to -15 V (ext. ref. only)
Lead temperature (soldering, 60 seconds) - - +300°C
Junction temperature (Tg) - - - - - - - - - - +175°C
1.4 Recommended operating conditions.
Supply voltage range - - - - « - - - - - - - +5 V £0.5 V
£]5 V 20.45 Vv
External reference IN - - - - - - - - - - - - -10.000 Vv
Ambient operating temperature range (Tp) - - -55°C to +125°C
1.5 Power and thermal characteristics.
Case Maximum allowable 1/ Maximum Maximum
Package outline power dissipation — 8¢ L:ATY
24-lead, dual-in-line X or Y 1.0 W at Ty = +125°C 5°C/W 40°C/W

17 AT1 leads weldeu or soldered to pc board.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards. and handbooks. The following specifications,
standards, and handbooks form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation {see 6.2).

SPECIFICATIONS

MILITARY

MIL-M-38510 - Microcircuits, General Specification for.
MIL-H-38534 - Hybrid Microcircuits, General Specification for.

STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 Order of precedence. In the event of a conflict between the text of this
document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in
accordance with MIL-H-38534, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction,
and physical dimensions shall be as speciftied in MIL-H-38534 and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on
figure 3.

3.2.2 Functional schematic circuit. The functional schematic circuit shall be
as specified on figure &.

3.2.3 Block and timing diagrams. The block and timing diagrams shall be as
specified on figures 5 and 6, respectively.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3.

3.2.5 Package and sealing material. Package and sealing material shall be in
accordance with MIL-H-38534,

3.3 Lead material and finish. The lead material and finish shall be in
accordance with MIT-H-38534 {see 6.4).

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics are as specified in table 1, and apply over
the full ambient operating temperature range.
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3.5 Electrical test requirements. The electrical test requirements for each
device CTass shall be the subgroups specified in table II. The electrical tests
for each subgroup are described in table IIIL.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. The "JAN" or
"J" certification mark shall not be used.

3.6.1 Correctness of indexing and markings. A1l devices shall be subjected to
the final efectrical tests specified in table II after part marking to verify that
they are correctly indexed and identified by PIN. Optionally, an approved
electrical test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit technology group I (see MIL-M-38510, appendix E).

3.8 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have a manufacturer certification in
accordance with MIL-H-38534 for at least one line, not necessarily the line
producing the device type described herein.

3.9 Certification. Certification in accordance with MIL-H-38534 is not
required for these devices.

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance witg MIE—H—38531 and method 5008, as applicable, of MIL-STD-883, except
as modified herein.

4.2 Screening. Screening shall be in accordance with method 5008 of
MIL-STDT883, and shall be conducted on all devices prior to qualification and
quality conformance inspection. The following additional criteria shall apply:

a. Burn-in tests (method 1015 of MIL-STD-883).

{1) Class S devices: Static tests (test condition B) using the circuit
shown on figure 9.

(2) Class B devices: Test condition B, using the circuit shown on
figure 9.

b. Interim and final electrical test parameters shall be as specified in
table II, except interim electrical parameters test prior to burn-in is
optional at the discretion of the manufacturer.

c. The percent defective allowable (PDA) for class S and class B devices
shall be as specified in MIL-H-38534, based on failures from group A,
subgroup 1 test after cooldown as final electrical test in accordance
with method 5008 of MIL-STD-883 and with no intervening electrical
measurements. If interim electrical parameter tests are performed prior
to burn-in, failures resulting from pre burn-in screening may be excluded
from the PDA. If interim electrical parameter tests prior to burn-in are
omitted, then all screening failures shall be included in the PDA. The
verified failures of group A, subgroup 1 after burn-in divided by the
total number of devices submitted for burn-in in that lot shall be used
to determine the percent defective for that lot, and the lot shall be
accepted or rejected based on the PDA for the applicable device class.

d. Internal visual inspection method 2017 (hybrid and multichip criteria) of
MIL-STD-883.
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TABLE I. Electrical performance characteristics.

I [ [ I I [
I Characteristics | Symbol | Conditions , | Limits | unit |
] | [(See figure 10), -55°C < Ty < +125°C|
| | | unless otherwise specified | Min | Max | :
I | ] | i |
iConversion time 1/ stc |Device types 01 to 08 | --- l 50 : us +

- ] |
| I |Device types 09 to 16 | === 1 13 | wus |
T I | i | | |
|Power supply current e [Vec = 15 V; Vpy (analog) ] 3 | 28 | mA
| from Vo | |='max positive input voltage +0.5 V,]| | ! !
| | foutput code = 0000 0000 0000, | | J |
} { [device types - all } } { :
! [ [Viy (analog) = max negative {3 | 28 | mA
| | [input voltage -0.5 V, | I | [
| | loutput code = 1111 1111 1111, I | ! J
| | |device types - all | ) | |
T [ ! I ! I I
|Power supply current I Tgp |VEg = -15 V; Vg (analog) [ -35 | -1 | mA
| from Vg I [= max positive input voltage +0.5 V,| ! | |
| ! [output code = 0000 0000 0000, | | |
| ] Idevice types - all | | | |
| | T T | I ]
l I |Viy {analog) = max negative -3 | -1 | mA |
| | {input voltage -0.5 V, | | [ |
| | loutput code = 1111 1111 1111, J | |
| | |device types - all | ! | |
I I [ I I [ [
|Power supply current ITLog [Viog = 5 Vs Yyy (analog) 1 68 | wmwA
| from Vi gg | = max positive input voltage +0.5 V,]| | ! [
[ | Joutput code = 0000 0000 0000, | | | |
| [ |device types - all | ! I !
| ] T | I T I
| | {Vin (analog) = max negative [ 1 | 68 | mA |
| | |input voltage -0.5 V, | I | [
| | |output code = 1111 1111 1111, | | | |
| | [device types - all J ! | I
I f | I ! [ I
|Reference input | TpeF [VRer = -10 V; Viy (analog) [ -2 | -0.1 ] mA |
| I |= max positive input voltage +0.5 V,]| I ! |
| | ldevice types - 02,04,06,08,10,12, | | | |
I | |14,16 I | I |
| | [ ] I I I
! | IVin (analog) = max negative | -2 | -0.1 ] mA |
| [ |input voltage -0.5 V, [ | I |
| | |device types - 02,04,06,08,10,12, | } I ]
| | [14,16 | | { |
[ I ] [ I I [
|Power dissipation [Pp |Device types - 02,04,06,08,10,12, | --- | 0.8 1 W ]
| | 114,16 | | | |
| [ I ! I [ [
J | [Device types - 01,03,05,07,09,11, |} --- | 1 | W
| | 113,15 | | | |
I [ I ] ] [ I
;Input Tow current {IIL {Viy(Logic) = 0.3 V, } -0.6 :-0.05 ‘ mA :

|device types - all

See footnotes at end of table.



MIL-M-38510/120B

TABLE 1. Electrical performance characteristics - Continued.

] I I I ] |

| Characteristics { Symbol | Conditions | __Limits | Unit

[ I |(See figure 10), -55°C < Tp < +125°C| I T I

I | I unless otherwise specified | Min | Max_ |

T I ! I i | I

|Input high current IIIH l N(Logic) = 2.4 V, | 0 | 40 | uA

| vice types - all | ! | ]

! | T I I I [

| ] IVin(Logic) = 5.5V, o1 omA

| | Jdevice types - all I | | |

T I ] ] [ I

|Qutput short circuit 11gs [¥iy(lanalog) = max negative [ -35 | -4 | mA

| current [ |input voltage -0.5 V, ! | | I

} | output code = 1111 1111 1111 | | | |

| | ](test one output at a time), I ! |

} : |device types - all { % : I

|Output logic voltage VoK [IL = -80 uA, device types - all | 2.4 | -——- | ¥

| Tevels I I I | | |

I I I I I ! I

! VoL I = 3.2 mA, device types - all | --—- 1 0.4 | V

| | | ! ! J !

I | | I I I

|Serial/parallel [Sg ISet Vyiy for output code | Pass/fail |

| | |= 1000 0000 0000, serial output | ]

] | |code exactly equals parallel I |

| ] Joutput code. Device types - all | | I

| | I(see figures 10 and 11) | | !

[ T | T | T

[Zero error at Vyy = 0V 1Zg IAV c{max) = aVgg(max) = +.015V, | | | J

! | Iougput trans1t1on - 0000 0000 0004, | | I !

| | Idevice types - 01,02,09,10, | [ | |

I | [-55°C < Tp < *125 ’c, [ -3 | +1 | LSB |

| | ITp = +25°C 2/ | -2 } 0 | LSB |

| I Iend point limit 37 | -3 | +1 | LSB

} I |(see figures 12 through 14} f | [ I
r [ ] I ]

| I {Output transition = ¢dgd dddd ddes. | I |

| | |Device types - 03,04,05,06,11,12, | | | |

| | 113,14, -55 C<Ta < +125 °c, | -2 | +2 | LSB |

| | 1Tp = +25 °c, ~ | -1 | +1 | LSB |

| | Iend point Timit 3/ | -2 | +2 | LSB |

; ! | (see figures 12 through 14) I } I |

I I

| I [Output transition = 1111 1111 111g. | | !

} ] IDevice types - 07,08,15,16, } | |

| | 1-55°C < TA < *+125 C | -1 | +3 | LSB |}

f | Ty = +25°C I 0 | +2 | LSB |

! I Iend point limit 3/ ] -1 ] +3 | LSB |

I | [ [ [ I

[(see figures 12 through 14)

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

I(see f1gures 12 through 14)

[ I I I I !
| Characteristics | Symbol | . Conditions I Limits | Unit |
| | | 55°C « Tp < *125°C I |
| | | unless ofherwise specified | Min | Max | |
[ [ [ | T I I
|[End-point accuracy [+VEsE IAV c(max) = aVgg(max) = £.015 V, [ | I |
| | %put trans1t1on 0000 0000 000¢, | I | I
[ | Idev1ce types - 04,06,08,12,14,16, | I | |
| | [-55°C < Tp < +125%C, | -4 | +4 | LSB |
' | [Tp = #25°C | -2 | +2 | LSB |
I | |end-point limit 3/ | -4 | +4 | LSB
l | I(see figures 12 through 147 | | | !
| | T I [ T
| | |Dev1ce types - 03,05,07,11,13,15, | ! | I
I | [-55°C < TA < +125 c, ] =16 | +16 | LSB |
I | |Tp = +25°C | -2 | +2 | LsB |
| | lend-point Timit 3/ | -6 | +6 | LSB
i | I(see figures 12 through 147 | { { }
[ [ [
IEnd-point accuracy {-VFsE IAVcc(max) = AVEp(max) = ,015 V, | | | ]
| | [output transition = 1111 1111 114, | | |
| ! Idev1ce types - 02,04,06,10,12,14, | | | !
| | 1-55°C < Tp < +125°C, | -4 | +4 | LSB |
' ‘ |TA = ¥25°C | -2 | +2 ] tSB |
! | |end-point Timit 3/ | -4 | +4 | LSB |
} : [{see figures 12 through 14Y | | | |
I ] I I

I | IDevice types - 01,03,05,09,11,13, | | | |
| | |-55°C < TA < +125 C, | -16 | +16 | LSB |
I | ITp = +25°C | -2 | +2 | LSB |
| | Iend point Timit | -6 | +6 | LSB |
} | I(see figures 12 through 147’ } | )

I I | [ I
IBit transition linearity [TLE IAVCC(max) = aVgg(max} = #.015 V, | | l |
| error (end point) 4/ | |abbreviated test, | | | |
I - I ldevice types - all, | | | |
l | [-55°C < Tp < *125° c, | -.75 | +.75 | LSB |
| | [Ta = +25°C ~ | -.50 | +.50 | LSB |
I | I(see figures 12 through 14) [ ! | |
I 1 I [ ] 1
[Major carry errors [McE IAV c(max) = aVppl{max) = +.015 V, l ! | |
| | 80 TFF (HEX) tO 002-001 (HEX), | | |
| I Idev1ce types - all, | I | |
| | 1-55°C < Ta < *125°C, | -0.9 | +1.5 | LSB |
| I |Tp = +25°C ! -0.9 1 +1.0 ] LSB |
} I }(see figures 12 through 14) ; } } {
| | }7FF-7FE (HEX) to 001-000 (HEX), | ] |
| [ |device types - all, | | | I
| | |-55°C < Ta < +125° C | -0.9 | +1.5 | LSB |
i || |Tp = +25°C,~ } -0.9 || +1.0 ; LS8 }

See footnotes at end of table.



MIL-M-38510/120B

TABLE I. Electrical performance characteristics - Continued.

]

I

|to high clock transition
Joutput code = 1111 1111 1111,
|device types - all

| (see figures 15 and 16)

[ [ [ I
] Characteristics | Symbol | Conditions | Limits | Unit
l | |(See figure 10), -55°C < Tp < *125°C|— T T |
| | I unless otherwise specified | Min | Max | I
I [ I I [ l [
|Power supply sensitivity |+Psg1 [Vee = 14.55 V, 15.45 V¥, | -1 | +1 | LSB/ |
| to Vg | loutput transition = 0000 0000 000¢, | | ] %PS |
| | |device types - all f { I |
J | I T [ I 1
| | [Output transition = 1111 1111 111g, | -1 | +1 | LSB/ |
| | |device types - all, I | | %PS |
| | | {see figures 12 through 14) | | %
I ] I ] ! I
I |-Pss1 [VEp = -14.55 V, -15.45 V, | | | |
| [ loutput transition = 0000 0000 000¢, | | |
| | ldevice types - 01,03,05,07,09,11, | -2 | +2 | LSB/ |
| | 113,15 | | | %PS |
I J | I [ | |
| ] |Device types - 02,04,06,08,10, | -1 | +1 | LSB/ |
J | 112,14,16 | I | %PS |
[ | | I I | [
! I |Output transition = 1111 1111 1114, | | |
| | ldevice types - 01,03,05,07,09,11, | -2 | +2 | LS8/ |
| | 113,15 [ | | %PS |
I I | I I I |
| ] |Device types - 02,04,06,08,10, | -1 | +1 | LSB/ |
| | 112,14,16 (see figures 12 through 14)| | | %PS |
T | | [ | I |
|Power supply sensitivity |+Pgs2 [Vigg = 4.5V, 5.5V, I -1 | +1 | LSB/ |
| to Vigg ] Iou%put transition = 0000 0000 0004, | | I %PS |
| [ |device types - all | | }
| | I | I | |
| J |OQutput transition = 1111 1111 1114, | -1 | +1 | LSB/ |
[ | [device types - all ! I | 2PS |
; % |(see figures 12 through 14) | { I |

| I I | |
{Bit transition linearity ITLE |aVge(max) = aVpgp(max) = £.015 V, | | ! |
| error {end point) 3/ | jall - codes test, | | | !
| - [ |device types - all, | ! J |
] | [-65°C <Ty <125°C, | -.75 | +.75 | LSB |
| | [Tpa = *25°C, ] -.50 | +.50 | LSB |
| | | (see figures 12 through 14) [ | | I
] I I I f | I
|Propagation delay tpuL |Serial output referenced to low | 20 | 160 | ns |
! I [to high clock transition output | | | !
| | fcode = 1111 1111 1111, [ ! | |
| ] Idevice types - all | | | |
| | I | I | T
! [tpLH |Parallel output LSB referenced [ --=- | 30 | ns |
| | |to high to Tow e.o.c. transition f | | |
| | loutput code = 1111 1111 1111, | | I
| ] Jdevice types - all | | [
| I [ I T [
5 1 |Serial output referenced to low | 20 ) 160 | ns

| I | |

I [ I | I |
! | | | | |
| I ! I I |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

aVoc(max) = aVpp(max) = £.015 V,
ViN = mid-range voltage,

|output code = 0000 0000 0000,
[device types - all, Ty = *25°C,
[(see figure 17)

1 I I | ! I
| Characteristics | Symbol | Conditions , | _Limits | Unit
I I | (See figure 10), -557C < Ta < *125 C| T
| { | unless otherwise specified | Min | Max | ;
I | [ I I I
[ Input resistance IRy [Viy(analog) = 1/2 Vgs, . | J ! I
| | le.o.c. = logic "O", Tp = *25°C, | | ] ]
| | |device types - 01 to 04, 07 to 12, | | | ]
! f | 15, 16 [ 3.5 | 10 | ko |
I | | I I T !
| | | 05, 06, 13, 14 17.0 | 20 | ke |
I | |(see figure 10) | | | |
I I | I 1 [ I
Transition uncertainty :NT ; = 0 I +0.5 ‘ LSB I
f | | | |
| i | | [
I | | | |

I
I
I
|
I

1/ The listed conversion times are for test purposes and are based on maximum clock frequencies
of 260 kHz and 1 MHz for device types 01 through 08 and 09 through 16, respectively.

2/ ¢ represents the transition point between two adjacent code-words (i.e.: 0000 0000 0000 and
0000 0000 0001 or 0111 1111 1111 and 1000 0000 0000).

3/ Refer to table IV for end-point parameters.

4/ The abbreviated bit transition Tinearity error test shown for subgroups 4, 5 and 6 shall
represent the minimum number of tests required. The manufacturer shall add additional tests
or calculations to assure that the worst positive and negative error values, as determined by
the abbreviated test, are within 150 mi11iLSB, of the worst positive and negative error
values, as determined by the all codes test for subgroups 7 and 8.
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= Dimensions I
: { Inches 41 Millimeters { :
| Symbol I I T I | Notes |
Min Max Min Max SEE
: | i | | ] | NOTE 1
I T ] I | |
oA | -250 | 635 | ks S}
: Ay ll .100 BSC { 2.58 BSC 'r { e A T——T’
: b, .016 | .020 | 0.41 | 0.51 | 10 : al 2 a3|p
| l T T T T | by 3 22 1p
: ¢ | .01 { .020 : 0.41 | 0.51 | 10 Il gl s 201
oy T1233 1.267 | 31.32 | 32.18 1 6 | 0°e s
| | " | * | T e | a7 18 ([
Lo | | 1.230 | | 3.2 | | q| e i
b
& | .s85 | .e05 | 14.86 | 15.37 | 6 | gre e
I Ir ) [ - il U [ g| 10 1501
I | [ I | 11 14
E .590 .610 | 14.99 , 15.49 9 g 1]
[ =1 l | | | | 1
i 12 1317
e [ | 14.86 | |' 5
| e | .lossc | 2.5 8sc ! { e, —"I' '
et £
boL ] Lz | 200 | 3.18 | 508 | I SEATING
PLANE
{ L | 210 | 230 | 533 | s.84 ] :
o | 020 | .060 | Loz | Ls2| 5 :
| i i T I r | ¢
| S I | .130 | | 3.30 | 8 |
L*__E
} s; | .060 | .08 | 152 224 8 I' , —~
sy | Loos : | 0.13 ] | :
NOTES:

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. Index area; a notch or a pin one identification mark shall be located adjacent to pin
one and shall be within the shaded area shown. The manufacturer's identification shall
not be used as a pin one identification mark.

4. The minimum 1imit for dimension bj may be .023 (0.58 mm) for leads number 1, 12, 13,
and 24 only.

5. Dimension Q shall be measured from the seating plane to the base plane.

6. This dimension allows for off-center 1id, meniscus, and glass overrun.

7. The basic pin spacing is .100 (2.54 mm) between centerlines. Each pin centerline shall
be Tocated within #,005 (0.13 mm) of its exact longitudinal position relative to pins 1
and 24.

8. Applies to all four corners (leads number 1, 12, 13, and 24).

9. Ej shall be measured at the centerline of the leads.

10. AT1 leads: Increase maximum 1imit by .003 (0.08 mm) measured at the center of the flat,
when lead finish A is applied.
11. Twenty-two spaces.

FIGURE 1. Case outline X.

10
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l Dimensions :
| I | T | "
Inches Millimeters -
L symbot | l | Notes | - A stE
I T win | M T win | M [ | f_NOTEI +
l | Mino | Max  Min | Max | fe— Q
¥ 2
VY [ 236 | 5,99 | ' 1 F E -
| | | | i | | ® 3 bl 4;4"1'
|| Ay il .120 |T .170 : 3.05 : 4.32 : ll Tl:—:_——:’:]jj 12 23]
c:::::::h‘” i Y1
L b | 016 | 022 | 0.1 0.5 L0 | - -2 -
C::::::%I‘“ ! 2177
o, T 035 | .o45 | o0.89 | 1.14 | 4,10 | f 3 = -
| L [ | | = | | —— | cab 20
e N ~
{ ¢ | .009 | .015 0.23 | 0.38 | 10 : TEJ o |7 1903
l D ! 1.275 ! 1.375 ! 32.39 I 34.93 I 6 l » L7 oL
R s S R S
| E | .770 | .830 | 19.56 I 21.08 | 6 | + ] Mg T
} Ey | .59 | .610 | 14.99 | 15.49 I —— [0 1573
]
-1 [T 141771
e T oomsc | z.saesc | 11 R ! ol
| l T T l | | e ! I
| L l 170 215 4.32 | 5.46 | | ‘ [ J T
oL 205 | 250 | 5.21 | 6.35 | L — t‘ sy fe— ]
: Q : .015: .035} 0.38'I 0.89{ 5 : F—ifﬁl‘c”e
s T o7 | Lazs | 221 318 8 | "
| [ | { [ | |
s | .00 | 0.25 | Il l
3
NOTES: [

1. Dimensions are in inches.

2. Metric equivalents are given for general information only.

3. Index area; a notch or a pin one identification mark shall be located adjacent to pin
one and shall be within the shaded area shown. The manufacturer's identification shall
not be used as a pin one identification mark.

4, The minimum 1imit for dimension by may be .023 (0.58 mm) for leads number 1, 12, 13,
and 24 only.

5. Dimension Q shall be measured from the seating plane to the base plane.

6. This dimension allows for off-center 1id, meniscus, and glass overrun.

7. The basic pin spacing is .100 {2.54 mm) between centerlines. Each pin centerline shall
be located within #.010 {0.25 mm)} of its exact longitudinal position relative to pins 1
and 24.

8. Applies to all four corners (leads number 1, 12, 13, and 24).

9. Ej shall be measured at the centeriine of the leads,

10. All leads: Increase maximum 1imit by .003 (0.08 mm) measured at the center of the flat,
when lead finish A is applied.

11. Twenty-two spaces.

12. If this configuration is used, no organic or polymeric materials shall be molded to the

bottom of the package to cover the Teads.

FIGURE 2. Case outline Y.
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o

START CONVERT — PINt 24 }— CLOCK INPUT

+5 V SUPPLY — 2 23 +— GROUND (SEE NOTE 3)

SERIAL OUTPUT — 3 22 {— STATUS (eo0c)

BIT 6 — 4 21 — BIT 7

BIT 5 — 5 20 — BIT 8

BIT 4 — 6 DUT 19+ BIT 9

BIT 3 — 7 18 +— BIT 10

BIT 2 — 8 17 — BIT 11

BIT 1 (MSB) — 9 16 :— BIT 12 (LSB)
(SEE NOTE 1) 2.2uF TO +15 V —{ 10 151 — +15 V SUPPLY

GROUND (NOTE 3) — 11 14 1 ANALOGY INPUT

REF IN — 12 13 +— -15 V SUPPLY

(SEE NOTE 2)

(~10.0 V)

NOTES:

The 2.2 uF capacitor is required for device types 09 through 16 only.

No other connection shall be made to pin 10. Positive terminal shall be
connected to pin 15.

For device types 02, 04, 06, 08, 10, 12, 14, and 16, a -10 V external reference
is applied to pin 12. No other connection shall be made to pin 12.

The units two ground pins (pins 11 and 23) must be connected together as close

to the package as possible, and preferably should be connected to a large analog
ground plane underneath the package. If these commons must be run separately, a
non-polarized 0.01 uF bypass capacitor should be connected between pins 11 and 23
as close to the unit as possible and wide conductor runs should be employed.

FIGURE 3. Terminal connections (all devices).
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MIL-M-38510/1208B

START CONVERT (4) o—F o (22) STATUS OUT
SUCCESSIVE o (3) SERIAL OUT
APPROXIMATION
CLOCK INPUT (24)o0——+ REGISTER
o (9) (MSB)
-© (8} BIT 2
+15 V SUPPLY (15)0——» -0 i7; BIT 3
-15 V SUPPLY (13)o—>» o (B) BIT 4
+5 V SUPPLY (2)o0—-» o 5; BIT 5
GROUND (11)o0——uui o (4) BIT 6
GROUND (23}o——eipw o (21) BIT 7
o (2 T
Fy) {18; S{T 8
0 18) BIT 10
o0 17) BIT 11
o (16} (LSB)
N o—-y
REF 1 +(12) D/A CONVERTER
+15 Vot —o—1
2.2 uF (10)
ANALOG INPUTo— AN L
(140 Ryy

COMPARATOR

FIGURE 5. Block diagram.
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I Y e e o o e A O
S
use /] Ji
81t 2 ] R
817 3 77 ] L 4
81T 4 7] 1___~_J 1
8115 0] l 0
8116 /) | o
BIT 7 7/ 1_____J 1
81T 8 ) E
BIT 9 ] LA,O
BIT 10 /M Lli
BIT 11 | ] °
LS8 4//i/fj l_____J 1

STATUS _______*J 1———~.—‘
e — [ LT L

MS8 8IT BIT BIT BIT 8IT BIT BIT BIT BIT BIT LSB
2 3 4 <] 6 7 8 9 10 11

NOTES:

1. Operation shown in for the digital work 1101 0011 0101 which corresponds to 1.7432 V
on the 0 to +10 V input range (07, 08, 15, 16).

2. Conversion time is defined as the width of the STATUS (e.o.c.) pulse.

3. The converter is reset (MSB = "0", all other bits = "1") by holding the START CONVERT
low during a low to high clock transition. The START CONVERT must be low for a
minimum of 25 ns prior to the clock transition. Holding the START low will hold the
converter in the reset state. Actual conversion will begin on the next rising clock
edge after the START has returned high.

4. The delay between the resetting clock edge and STATUS actually rising to a "1" is
160 ns maximum.

5. The START CONVERT may be brought low at any time during a conversion to reset and
begin converting again.

6. Both serial and parallel data bits become valid on the same rising clock edges.
Serial data is valid on subsequent falling clock edges, and these edges can be used to
clock serial data into receiving registers.

7. Output data will be valid 30 ns (maximum) after the STATUS (e.o.c.) output has
returned low. Parallel output data will remain valid and the STATUS output tow until
another conversion is initiated.

8. For continuous conversion, connect the STATUS output (pin 22) to the START CONVERT
input (pin 1). See section on continuous conversion.

9. When the converter is initially "powered up" it may come on at any point in the

conversion cycle.
FIGURE 6. Timing diagram.
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[ | | |
| | Maximum clock | Maximum clock |
| Voltage | frequency = 260 kHz | frequency = 1 MHz |
| range | | | | I
| | Int I Ext | Int | Ext |
| | voltage | voltage | voltage | voltage |
{ | reference | reference | reference | reference %
i | | | |

: OVito-10V : 01 : 02 : 09 : 10

T | I I i |
| +56 ¥V to -5 V | 03 | 04 | 11 | 12 |
| ] [ | | |
| [ | | | |
| +10 V to -10 V | 05 | 06 | 13 | 14 |
| | | | i |
T ] 1 1 ] T
: +10 Vto O V = 07 } 08 } 15 { 16

FIGURE 7. Device type vs external stimuli.

) I T
I Analog input | Digital output |
[ |
[ ] T | [ I
{ 01, 02, 09, 10 } 03, 04, 11, 12 | o5, 06, 13, 14 | 07, 08, 15, 16 | MSB 1.SB |
| I | |
| | | 1 | T
| 0.0000 V | +5.0000 V | +10.0000 Vv | +10.0000 V i 0000 0000 0000 |
: 0.0024 V | +4,9976 V i +9,9951 v { +9,9976 V ; 0000 0000 000¢*}
] !
| | ! | ! |
| -4,9976 V | +0.0024 V | +0.0049 v | +5,0024 V ] 0111 1111 1110*|
| -5.0000 Vv | 0.0000 Vv | 0.0000 Vv | +5,0000 V | ddde dddd dodé*|
| -5.0024 V | -0.0024 V | -0.0049 vV ! -4,9976 V ! 1000 0000 000¢*{
| | | | |
| [ | | I T
| -9.9976 V | -4,9976 V | -9.9951 v | +0.0024 V | 1111 1111 111¢*|
} -10.0000 Vv | -5.0000 Vv | ~10.0000 V | 0.0000 Vv | 1111 1111 1111 |
| [ | |

* Voltages given are the theoretical values for the transitions indicated. Ideally
with the converter continuously converting, the output bits indicated as ¢ will
change from "1" to "0" or vice versa as the input voltage passes through the level
indicated. See the section on absolute accuracy error for an explanation of
output transition voltage.

Example: For 05, 06, 13, and 14 (210 V analog input range) the transition from
digital output 0000 0000 0000 to 0000 0000 0001 (or vice versa) will ideally

occur at an input voltage of +9.9951 volts. Subsequently, any input voltage more
positive than +9.9951 volts will give a digital output of all "0's". The transition
from digital output 1000 0000 0000 to O111 1111 111l will ideally occur at an input
of zero volts, and the 1111 1111 1111 to 1111 1111 1110 transition should occur at
-9.9951 volts. An input more negative than -9.9951 volts will give all "1's".

FIGURE 8. Digital output codes.
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PIN1 24
+5 Vo— 2 23
= o 3 22 +—o0 A
o—j 4 21 +—o0 =
o 5 20 +——o0
o 6 DUT 19 o
o— 7 1BL—o0
o—I| 8 17 |—o0
O 9 16 L—o
o—- 10 15 +—0+15 Vv
14 14 |
l -10 Vo— 12 13 +—0-15 V
= (SEE NOTE) =

NOTE: For device types 02, 04, 06, 08, 10, 12, 14, and 16,
connect DUT pin 12 to -10 V. For all other device
types, pin 12 is open.

FIGURE 9. Test circuit for burn-in and steady-state 1ife test (all devices).
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PULSE
GENERATOR

PULSE
GENERATOR

——» B

NOTES:

1. Connect pins 11 and 23 together to form unipoint ground.

MIL-M-38510/1208

START CONVERT

&

(SEE NOTE 4) LOG

G

j“{

SERIAL OUTPUT

BIT 6

T

BIT §

(E}*,

BIT 4

T

BIT 3

BIT 2

]

BIT 1 (MSB)

@
Gy-

(SEE NOTE 3)

T

<EE> (SEE NOTE 1) GND 2
&

VRer

T

DUT

CLOCK INPUT

GND 1

é

e.0.C.

{EE)

(SEE NOTE 1)

BIT 7

@L

BIT 8

BIT 9

L

BIT 10

4{E§>
@

D)

BIT 14

<L

BIT 12 (LSB)

Vee

g@

ANALOGY INPUT

I

(SEE NOTE 4)

Vee

£

2. For device types 02, 04, 06, 08, 10, 12, 14, and 16, a -10 ¥

external reference is applied to pin 12,

shall be made to pin 12.
3. For device types 09 through 16, a 2.2 uf tantalum capacitor shall

be connected between pins 10 and 15.

No other connections shall be made to pin 10.
4. \Unless otherwise specified, Vc¢ = +15.0 V, Vpp = -15.0 V and Vigg = +5.0 V.

FIGURE 10.

No other connections

Positive terminal to pin 15.

<59

(SEE NOTE 4)

Test circuit for static tests for device types 01 through 16.
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INPUT PULSE A PA =35 %1|5V

AT PIN 24
(CONNECTED)

LOW LEVEL = 0.35 £ 0.35 V
tPLH -
—— PWA (SEE NOTE 1)
PRP -

-y (SEE NOTES 2 AND3)

INPUT PULSE B
PA =35 %|5V

AT PIN |
( CONNECTED)

LOW LEVEL = 0.35 £0.35V

PWB —smt (SEE NOTES 2 AND 3)

NOTES:

1. For all device types:
PWA = 200 %10 ns.
tpi 4 = 10 to 160 ns.

2. For device types 01 through 08:
PRP = 3.85 #,2 us.
PWB = 40 ns to 3.65 us.

3. For device types 09 through 16:
PRP = 1 .05 ys.
PWB = 40 ns to 800 ns.

FIGURE 10. Test circuit for static tests for device types 01 through 16 - Continued.
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MIL-M-38510/1208

INPUT PULSE

AT PIN 24
(CONNECTED)

PA =35 %15 V

LOW LEVEL = 035 + 035 V

—— PWA
(SEE NOTE 1)
jop-———~ PRP
NOTES:
1. Input pulse parameters:

PWA = 200 #10 ns.
PRP = 3.85 .2 us for device types 01 through 08.
PRP = 1 .05 us for device types 09 through 16.

2. A1l voltages are referenced to 0 V.

FIGURE 13. Waveform of DUT clock input (pin 24) for dynamic test circuit.
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PULSE
GENERATOR

MIL-M-38510/1208

START CONVERT

G,

(SEE NOTE 4) LOG

PULSE
GENERATOR

?

SERIAL OUTPUT

- O

NOTES:
1.

BIT 6

T
<L

BIT 5

&

BIT 4 purt

|

BIT 3

@

BIT 2

T

BIT 1 (MSB)

®

(SEE NOTE 3)

TP

|
£

<:> (SEE NOTE 1) 6ND 2
11

external reference is

shall be made to pin
3. For device types 09 through 16, a 2.2

be connected between pins 10 and 15.

YREF

T
@L

CLOCK INPUT

GND 1

é

e.0.C.

®

(SEE NOTE 1)

BIT 7

BIT 8

®

BIT 9

L

BIT 10

®

BIT 11

@L

BIT 12 (LSB)

®

Vee

ANALOGY INPUT

D)

(SEE NOTE 4}

VEE

Connect pins 11 and 23 together to form unipoint ground.
For device types 02, 04, 06, 08, 10, 12, 14, and 16, a -10 V

1gppHed to pin 12. No other connections

No other connections shall be made to pin 10.
4. Unless otherwise specified, Vce = +15.0 V, Vg = -15.0 V and V gg = +5.0 V.

uF tantalum capacitor shall
Positive terminal to pin 15.

(EE)

(SEE NOTE 4)

FIGURE 15. Test circuit for propagation delay tests for device types 01 through 16.
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INPUT PULSE A PA=35%2|5V

AT PIN 24
(CONNECTED)

LOW LEVEL = 035 + 035V

tpLH ’-
L PWA (SEE NOTE 1)

s PRP —|———— (SEE NOTES 2 AND 3)
INPUT PULSE B
PA =35%£|5V

AT PIN |
( CONNECTED)

LOW LEVEL =0.35+0.35V

PWB —s-(SEE NOTES 2 AND 3)

NOTES:
1. For all device types:
PWA = 200 #10 ns.
tp g = 10 2 ns.

For all device types: PWB = 40 £3 ns.
For device types 01 through 08; PRP
For device types 09 through 16; PRP

3.85 £,2 us.
1 %,05 us.

Awn

FIGURE 15. Test circuit for propagation delay tests for device types 01 through 16 - Continued.
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RI CRI
+ AN/ ’}
DC POWER
SUPPLY R2 CL
2.5V
0V REF
NOTES:
1. CR1 = 1N4150, or equivalent.
2. Rl = 464q.
3. RZ2 = 30.1 kq 1%, 1/8 W,
4. C_ = 50 *5 pF (including probe and parasitic capacitance).

FIGURE 16. Logic load test circuit for propagation delay tests.
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MIL-M-38510/120B

INPUT PULSE
AT PIN 24 PA =354%|5 YV
(CONNECTED)
LOW LEVEL = 0.35 £ 0.35 V
— PWA
(SEE NOTE 1)
ps————— PRP ————a
(SEE NOTE 2 AND 3)
NOTES:

1. For device types: PWA = 200 10 ns.
2. For device types Ol through 08, PRP = 3.85 .2 us.
3. For device types 09 through 16, PRP = 1 %.05 .s.

FIGURE 17. Waveform for transition uncertainty test for device types 0Ol through 16 - Continued.
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4.3

4.4

MIL-M-38510/1208

Qualification inspection. Qualification inspection is not required.

Quality conformance inspections. Quality conformance inspection shall be

in accordance with MIL-H-38534 and as specified herein. Inspections to be
performed shall be those specified in method 5008 of MIL-STD-883 and herein for

A, B, C, and D inspections (see 4.4.1 through 4.4.4).

TABLE II. Electrical test requirements.

MIL-STD-883 Subgroups (see table IIT)
test requirements
Class S 1/ Class B 1/
Interim electrical parameters 1,4 1,4

(method 5008)

1,2,3,4,5,6 1,2,3,4,5,6

parameters (method 5008) 2/

Group A test requirements 1,2,3,4,5,6,9 1,2,3,4,5,6,9
(method 5008)

Group C end-point and group 1,2,3,4,5,6, ,4, and table
B, class S, electrical and table IV V delta limits

parameters (method 5008) delta 1imits

Additional electrical 7,8,10,11,12 7,8,10,11,12

subgroups for group C

[
|
!
|
|
T
|
]
T
| Final electrical test
[
l

|
|
|
T+
|
|
|
1
!
I
] periodic inspection

|
|
|
|
|
|
|
I
|
|
l
|
|
|
I
|
|
|
|
|
|
|

e e e e e | — —

u
!
|
|
|
|
|
|
|
l
]
|
|
I
11
|1
|
l
|
|
|

1/ See 4.4.4.
Z/ PDA applies to subgroup 1 (see 4.2c).

Group A inspection. Group A inspection shall be in accordance with table
thod 5008 of MIL-STD-883 and as follows:

Tests shall be as specified in table II herein.
Subgroups 10 and 11 shall be omitted.

Group B inspection. Group B inspection shall be in accordance with table

XI of method 5008 of MIL-5TD-883 and as follows:

groups
4.4.1

X of me
a.

b.
4.4,2
a.

b.

Electrical parameters shall be as specified in table II herein and shall
be added to a special subgroup B inspection.

Steady-state life test for class S devices using the circuit shown on
figure 9.
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4.4.3 Group C inspection. Group C inspection shall be in accordance with table
XI1 of method 5008 of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II
herein. Delta 1imits shall apply only to subgroup 2 of group C
inspection for class B devices.

b. Steady-state life test (method 5008 of MIL-STD-883) conditions:
(1) Test condition A, using the circuit shown on figure 9.
(2) Tp = 125°C minimum.

(3) Test duration: 1000 hours, except as permitted by method 1005 of
MIL-STD-883.

¢. Special subgroups shall be added to the group C inspection requirements
for classes B and S devices, and shall consist of the tests, conditions,
and limits of subgroups 7, 8, 9, 10, 11, and 12 as specified in table III
herein.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table
XI11 of metho 0 -STD-883.

TABLE IV. End-point electrical parameters at Tp = +25°C.

] | ! | I | [
| Test | Symbol | Device | Delta | Limits | Unit
[ no. | | type | Timits 1/T | I {
| | I | 1 Min | Max | !
] | | I I T | I
| 199- | ZE | 01,02,09,10 | +] i -3 | +1 | LSB I
| 202 | | 03,04,05,06 | ] | -2 | +2 | LSB !
| | I 11,12,13,14 ] +] | -2 | =2 | LSB |
| | | 07,08,15,16 | %] | 1 ] +3 | LSB
| [ | | [ | I |
] | ! | | [ | |
| 203- | +Vpg | 04,06,08 | £2 | -4 | +4 | uis8 |
| 208 | | 12,14,16 [ +2 | -4 | +a | LSB |
I ! [ 03,05,07 | +4 | -6 [ +6 | LSB !
[ | [ 11,13,15 | 14 | -6 | +6 | LSB |
| | | | | | [ |
| [ l ] I T I T
| 209~ | "VFS ] 02,04,06 } £2 | -4 | +4 | LSB |
| 214 ] | 10,1z,14 | +2 | -4 | +4 | LSB i
] | | 01,03,05 ] +4 | -6 ] +6 | LSB |
: : : 09,11,13 | +4 I | +6 I LSB I
| | | | |

1/ Delta limits apply to the measured value ({see delta l1imit definition
in MIL-H-38534).

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tables and as follows:

4.5.1 Voltage and current. All voltages given are referenced to the pin 11
ground terminal of the device under test (DUT). Currents given are conventional
current and positive when flowing into the referenced terminal.

4.5.2 Burn-in and steady-state life test cooldown procedures. When the devices
are measured at +25 C, following application of the steady-state 1ife or burn-in
test condition, they shall be cooled to within *10 C of their power stable
condition prior to removal of the bias.
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4.6 Data reporting. When specified in the contract or purchase order, a copy
of the FoTTowing data, as applicable, shall be supplied:

a. Attributes data for all screening tests (see 4.2) and variables data for
all static burn-in, dynamic burn-in, and operating life tests.

b. A copy of each radiograph.
c. The quality conformance inspection data (see 4.4).

d. Parameter distribution data on parameters evaluated during burn-in (see
3.5).

e. Final electrical parameter data (see 4.2b).
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance with MIL-H-38534.

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 specification are intended
for logistic support of existing equipment.

6.2 Acquisition requirements. The acquisition document must specify the
following:

a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see 2.1).

c. Part or Identifying Number (PIN) (see 6.6).

d. Requirements for delivery of one copy of the quality conformance
inspection data pertinent to the device inspection 1ot to be supplied
with each shipment by the device manufacturer, if applicable.

e. Requirements for certificate of compliance, if applicable.

f. Requirements for notification of change of product to the contracting
activity in addition to notification to the qualifying activity, if
applicable.

g. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action, and reporting of results,
if applicable.

h. Requirements for product assurance options.

i. Requirements for special lead lengths, or lead forming, jf applicable.
These requirements shall not affect the PIN.
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6.3 Abbreviations, symbols, and definitions. Unless otherwise specified,
abbreviations, symbols, and definitions used here are defined in MIL-STD-1331,
MIL-M-38510, MIL-H-38534, and as follows:

Icﬁ’ Tegs ILog» IRep: Input currents for positive, negative, logic
and reference voltage supplies, respectively.

Pp: Total device power dissipation.

Ijp: Digital low level input current.

I'ty: Digital high level input current.

Iggc: Output short circuit current.

Vouy: Digital high level output voltage.

VoL: Digital low level output voltage.

Sg: Serial output.

tpyL: High-to-low propagation delay time.

tpLy: Low-to-high propagation delay time.

Ry: Input resistance of the analog input.

Pgs: Power supply sensitivity.

Zg: Input offset voltage for zero output code transition.
Vegp: Full scale voltage error, end-point accuracy.
Typ: Bit transition linearity error,

M%E: Differential linearity error for the output code-words adjacent to
the major and minor carry transitions.

NI: Transition uncertainty due to all sources (i.e. noise, settling time,
etc.).

MSB: Most significant bit.

LSB: Least significant bit.

e.0.c.: End of conversion.

SA: Successive approximation.

SAR: Successive approximation register.
S/H amp.: Sample/Hold amplifier.
Vin(a): Analog input voltage.

Max (+): The positive voltage required at the analog voltage input pin
to produce a digital code of 0000 0000 0000 at the DUT output pins.

Max (-): The negative voltage required at the analog voltage input pin
to produce a digital code of 1111 1111 1111 at the DUT output pins.
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Bipolar mode: Bipolar mode is the A/D converter operation mode that includes
both positive and negative input analog voltages and provides an inverted
offset binary output code.

3it transition linearity error: Bit transition linearity error is the
difference between the measured analog input voltage at each output bit
transition point with respect to the ideal voltage at the same bit transition
points as defined by a straight line that passes through the first and last
bit transition points.

Serial output: Serial output is the bit by bit output of the A/D converter
beginning with the MSB.

Full-scale range: Full-scale range is the voltage difference between the
input voltages at the first bit transition and the Tast bit transition plus
twice the voltage difference between two adjacent bit transitions.

Least significant bit: The Teast significant bit is the bit in the output
code that carries the least weight. The value of the least significant bit
is the average difference between the analog input voltages at two adjacent
output bit transitions. The ideal difference voltage is the value of the
full scale range divided by 4096.

Monotonicity: A device is monotonic if the ratio of the incremental change
in the output to an incremental change in the input (a0/al) does not change
sign over the entire operating range.

Most significant bit: The most significant bit is the bit in the output code
that carries the most weight. The most significant bit is the output bit
that changes state when the analog input voltage change from its most
positive value to one-half of the full scale range.

6.4 Logistic support. Lead materials and finishes {see 3.3) are
interchangeable. Unless otherwise specified, microcircuits acquired for
Government logistic support will be acquired to device class B (see 1.2.2), lead
material and finish C (see 3.3). Longer length leads and lead forming shall not
affect the PIN.

6.5 Substitutability. The cross-reference information below is presented for
the convenience of users. Microcircuits covered by this specification will
functionally replace the generic-industry type. Generic-industry microcircuit
types may not have equivalent operational performance characteristics across
military temperature ranges or relijability factors equivalent to MIL-M-38510
device types and may have slight physical variation in relation to case size. The
presence of this information shall not be deemed as permitting substitution of
generic-industry types for MIL-M-38510 types or as a waiver of any of the
provisions of MIL-M-38510.

Military Military
device type Industry generic type device type Industry generic type
01 5200 09 5210
02 5203 10 5213
03 5201 11 5211
04 5204 12 5214
05 5202 13 5212
06 5205 14 5215
07 5206 15 5216
08 5207 16 5217
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6.6 Part or ldentifying Number (PIN).

MIL-M-38510/120B

MIL-M-38510, and as specified herein.

6.7 Changes from previous issue.

The PIN shall be in accordance with

Marginal notations are not used in this

revision to 1dentify changes with respect to the previous issue due to the

extensiveness of the changes.

Custodians:

Army - ER
Navy - EC
Air Force - 17
NASA - NA

Review activities:
Army - AR, MI
Air Force - 11, 19, 85, 99
Navy - 0S, SH
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

CONCLUDING MATERIAL
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Preparing activity:
Air Force - 17

Agent:
DLA - ES

(Project 5962-1173-1)



