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MILITARY SPECIFICATION
MICROCIRCUITS, DIGITAL, ECL, AND/NAND GATES,
MONOLITHIC SILICON

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 monolithic
silicon, ECL, logic gating microcircuits. Two product assurance classes and a choice
of case outlines and lead finishes are provided and are reflected in the complete
part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510.

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

Device type Circuit
01 Triple, and Single AND/NAND Gate
02 Hex AND Gate

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510.

1.2.3 Case outlines. The case outlines shall be designated as follows:

Qutline letter Case outline (see MIL-M-38510, appendix C)
E p-2 (16 pin, 1/4" x 7/8"), dual-in-line package
F F-5 (16 pin, 1/4" x 3/8"), flat-package
2 c-2 (20-terminal, .350" x .350"), square chip
carrier package

1.3 Absolute maximum ratings.

Supply voltage range- - - - - = = = - = = = 0 V dc minimum to -7.0 V dc¢
maximum
Input voltage range - - - - - - = - - = = = 0 V dc to Vgg (most negative
power supply yoltage)
Storage temperature range - - - - - - - - < -65C to *150 C
Maximum power dissipation (Pp) per gate 1/- 55 mW
Lead temperature (soldering, 10 seconds)- - +260 C
Thermal resistance, junction-to-case (8jc):
Cases E and F = = = = = = = = = = = = =~ - See MIL-M-38510, appendix C
Case 2- = = = = = =~ = = = = = = = = = - = 60 C/W 2/
Junction temperature (Tg) - - - - - = - - - +165°C 3/
Maximum output current- - - - - - - - - - - -50 mA

17 Must withstand the added Pp due to short circult test {e.g., Ips).

2/ When a thermal resistance value is included in MIL-M-38510 appendix C, it shall
supersede the value stated herein.

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

[Beneficial comments (recommendations, additions, deletions) and any pertinent data |
|which may be of use in improving this document should be addressed to: Rome Air i
{Development Center (RBE-2}, Griffiss AFB, NY 13441, by using the self-addressed |
|Standardization Document Improvement Proposal (DD Form 1426) appearing at the end i
|of this document or by letter. |

FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.4 Recommended operating conditions.

Supply voltage(Vee) - - = - - - = - - - - - -5.46 V minimum to -4.94 V maximum
Minimum high-1eve? input voltage (Vyy)- - - -1.105 V at Tp = +25°¢

(at 500 linear feet per minute) - - - - - -1.000 V at Tp = *125°C

(Ft/min)- - - -« - - - - - - o - - - - . - -1.255 V at Tp = -55°C
Maximun low-level input voltage (Vi ) - - - -1.475 V at Tp = +25°C

{at 500 linear ft/min)- - - - - - - - - - ~1.400 V at Tp = *125°C

-1.510 V at Tp = -55°C

Normalized fanout (each output) - - - - - - 10 4/ .
Case operating temperature range (T¢) - - - -55°T to *125°C

{at 500 linear ft/min)
Lase operating temperature range (T¢)
(at still air)

-55°C to +125°C

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Bepartment of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification 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.
{Copies of specifications, standards, handbooks, drawings, and publications required
by manufacturers in connection with specific acquisition functions should be obtained

from the contracting activity or as directed by the contracting officer.)

2.2 Qrder of precedence. In the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, 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.

lLLogic and terminal connections. The logic diagram and terminal connections
e as specified on figure 1.

3 4
el

- F
ER LI

1
2,2 Truth tables and logic equations. The truth tables and logic equations shall
s specified on figure 2. -

BAS

302 Schematic circuits. Schematic circuits shall be submitted to the preparing
avirér s prior to inciusion of a manufacturer's device in this specification and shal)
Gvosowirted to the qualifying activity and agent activity (DESC-ECS) as a prerequisite
: caiification. All qualified manufacturers' schematics shall be maintained by the

. activity and will be available upon request.

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

&7 Device will fanout in both high and Tow levels to the specified number of data
inputs on the same device type as that being tested.
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3.3 Lead material and finish. The lead material and finish shall be in accordance with MIL -#-38510
and 6.4 herein.

3.4 Electrical performance characteristics. The electrical performance characteristics are as
specified in table I and apply over the Tull recommended case operating temperature range, unless
otherwise specified.

TABLE I. Electrical performance characteristics.
(Limits are valid provided cTrcult 1s In a test socket and transverse

air flow of 500 linear ft/min is maintained.)

I I I T [ Cimits I 1
| Test |Symbol | Conditions 1/ |Device T 1 [Units!
I : } -55°C ¢ Tc < 125°C :wW } Min {Mu 1 1
I PO P PP R
)
| | | B DR | | L
I | | T I T | ] | I |
[High-Tevel |Vou IVgg = -5.2 V | +25°C [-0.780 [-1.850 VI AT1  |-0.930 |-0.780 | vV |
loutput | iVec =0V 1+125°C |-0.630 ]-1.820 VI |-0.825 {-0.630 | |
lvoltage | |Load = 1009 to -2 V | -55°C {-0.880 |-1.920 Vi {-1.080 |-0.880 | |
| | | | | | i ] | | |
A I P P B R R
VIn VIiL
| | | T B | | L
| | [ T L] ] | | | I |
ILow-Tevel [Vo  IVgg = -5.2 ¥ [ +25°C [-0.780 |-1.850 VI A1l |-1.850 {-1.620 | V |
loutput | IVec =0V {+125°C 1-0.630 1-1.820 V| {-1.820 |-1.545 | |
=vo1tage = }Load = 100Q to -2 V } -55°C =-0.880 =-1.920 V{ ‘-1.920 }-1.655 = g
T IO P P B B
IH1 ITL !
1 | | ¢ | | | | I
[ | ] T 1 [ [ | | | |
I[High-1evel [|VYgTH [Vgg = -5.2 V | +25°C |-1.105 V |-1.475 vi A1l {-0.950 | --- | ¥
| threshold | |Vcc =0V |+125°C |-1.000 V |-1.400 vi [-0.845 | --- | |
loutput | |Load = 100Q to -2 V | -55°C |-1.255 V [-1.510 Vi {-1.100 | --- | i
[voltage | f | | | | | | | |
| | | | | { ! | { | |
| '| { e | I
Viy ITL :
1 | | P | | | L
[ | | 1 I | | | | ‘
ILow-level  |VoTL  IVgg = -5.2 V | +25°C [-1.105 V |-1.475 VI A1l | --- [-1.600 |V
| threshold i IVCC =0V 1+125°C 1-1.000 V |-1.400 vl | --- 1-1.525 | !
joutput | |Load = 100Q to -2 V | -55°C [-1.255 V {-1.510 vi | --—- 1-1.635 | !
|voltage | | | | | | | | i ;
| | | I ! | | | [ ! i
T I I I [ | I T
| Power [ 1gg fVgg = -5.2 V | o1 | -39 1 --- | mA !
| supply | [Vgc =0V | | | | |
ldrain | | T 02T 54 T --- | |
lcurrent ] | | | | | |
| | | | | | |
T ] | | | i | ]
|High-level [Igqy  |Vgg = 5.2V, Vgc =0 ¥ . | A17 | --- | 450 | wA |
lnput | IV[g1 = -0.780 V at +25°C, -0.630 V at +125°C, l l I I |
|current i | -0.880 V at -55°C | [ | | |
| [ I i | | |
[ | I ] | | | ]
[High-1evel |ly2 IVgg = 5.2V, Vec =0 ¥ R o1 2/ | -—=- 1 375 1 wA |
linput | [VIn = -0-780 V at +25.C, -0.630 V at *125°C, | | | | i
|current ] : } - } 495 { l
]

-0.880 V at -55°C [ 02
| [

See footnotes at end of table.
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Electrical performance characteristics - Continued.
(Limits are valid provided circuit is in a test socket and transverse

air flow of 500 linear ft/min is maintained.)

i I T I Limits

i Test {Symbo? | gond1tions 51 |Device Units
! { = - <Te <12 : type Min { Max

T { [ | ]

iow-level  JIpL IVeg = -5.2 V, Vec = 0 ¥ . I AN 0.3 | --- uA
| input | [V ] = -1.850 V at +25°C, -1.820 V at +125°C, l | |

}current : ! -1.920 V at -55°C : } }

; [ [ | | |
iTransition ltry  |VppL = -3.2 V, Voo = #2.0 ¥ | 01 1.0 | 4.1 Ins
[time, | IRE = 500, Cp < <5 pF {output under test) | |

"t ow-to-~ | 3 [ 02 1.0 T 5.3

:high level } ELoad = 1000 to GND (outputs not under test) {

I | [ 1
[Transition [tTyL IVEEL = -3.2 V, V¢ +2.0V 01 1.0 | 4.1 ns
Itime, | IRE = 500, CL <5 pE (output under test) |

ihign to- | I~z 02 T0 T 5.3

Hiow cavel { {Load = 100Q to GND (outputs not under test) i :

i

T I I T I
iPropagation |tp y IVEpL = -3.2 V, V¢ +2.0V [ A1 1.0 | 4.7 ns
delay time, | IRE = 500, Cp <5 pg (output under test) | |

i Tow-to- l iz 023717 1.0 T 5.9

Ihigh Tevel ! }Load = 1002 to GND {outputs not under test) : :

i 3

! I [ ] |
(Propagation ItpyL IVEgL = -3.2 vV, V¢ +2.0V | AN 1.0 | 4.7 ns
idelay time, | IRE = 502, C <! <5 pE (output under test) | |

{high-to- I I~2 [02 3/ 1.0 [ 5.9

[Tow level : }Load = 1000 to GND (outputs not under test) ; I

!

1/ Cumplete terminal conditions shall be as specified in table III.

2/ Applicable to "B" inputs only.

3/ Applicable to "Common"

input only.
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3.5 Electrical test requirements. The electrical test requirements for each device
class shall be the subgroups specified in table II. The electrical tests for each
subgroup are described in table III.

TABLE II. Electrical test requirements.

[for group C periodic inspections

T T T
| | Subgroups (see |
i MIL-STD-883 | table II1) |
| test requirements T [ |
| | Class B | Class S |
{ = devices : devices %
T | T |
|Interim electrical parameters | 1 | 1 |
:(pre burn-in) {method 5004) | | :

| |
T [ T T
IFinal electrical test parameters [1%,2,3,9 [1*,2,3,9 |
I(method 5004) l I :
T [ T T
iGroup A test requirements i1,2,3,9, 11,2,3,9 |
:(method 5005) }10,11 : I
T I I |
[Groups C and D end-point electrical |1,2,3 11,2,3 ]
:parameters (method 5005) t I I
T T [ |
|Additional electrical subgroups : None ‘10.11 :

| | |

*PDA applies to subgroup 1 (see 4.3c).
3.6 Marking. Marking shall be in accordance with MIL-M-38510.

3.7 Microcircuit group assignment. The devices covered by this specification shall
be in microcircult group number 29 (see MIL-M-38510, appendix E).

4, QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance w1tg MTC-M-38510 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with
MIL-M-385TI0. TInspections to be performed shall be those specified in method 5005 of
MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1 through 4.4.4).
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4.3 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shaTl be conducted on 211 devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

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

(1) Test condition D or E, using the circuit shown on figure 3, or
aquivalent.

(2) Tp = *125°C minimum.

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

c. The percent defective aliowable (PDA) shall be as specified in MIL-M-38510.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-385T0. Inspections to be performed shall be those specified in
method 5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see
4.4.1 through 4.4.4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method 5005 of MIL-3TD-883 and as follows:

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

b. Subgroups 4, 5, 6, 7, and 8 of table I of method 5005 of MIL-STD-883 shaltl
be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method H00U5 of MILTSTO-683. Electrical parameters shall be as specified in table
IT herein.

4.4,3 Group C inspection. Group C inspection shall be in accordance with table
II1 of method 5005 of MIL-STD-883 and as follows:

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

b. Steady-state 1ife test {method 1065 of MIL-STD-883) conditions, or
equivalent:

{1) Test condition D or E, using the circuit shown on figure 3, or
equivalent.

(2) Tp = *+125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by method 1005 of
MIL-STD-883.

c. Subgroups 3 and 4 shall be added to group C inspection requirements for
class B devices and shall consist of the tests, conditions, and limits
specified for subgroups 10 and 11 of group A.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table Iv
of method 5005 of MIL-STD-883. End-point electrical parameters shall be as specified
in table Il herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows:

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground te¥minal. Currents given are conventional and positive when flowing into the
referenced terminal.

5. PACKAGING

5.1 Packag

ing requirements. The requirements for packaging shall be in accordance
with MIL-M-38510.
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2B 1B NT 1A 2Y

Device type 01 Fé“ ‘ {J [t] [:] [:]

r4] fis| Inef] 53-7-"] .

B 48 N “hA

28 B NG 3Y 2y

M 1B G

Device type 02

@ i E

58 B% W/C 4y BY

FIGURE 1. Tevminai connections {top view).
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Device type 01

Each gate
INPUTS QUTPUTS

rxr

xxxTrr|w
T~
mT I T | <

*Y applies to
gate 4 only.

Positive logic:
Y = AB
Y=%8

Device type 02

Each gate
INPUTS OUTPUT
B Y
L L L
H L L
L H L
H H H

Positive logic:
Y = AB

FIGURE 2. Truth table and logic eguation.
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Vee* OV -2.0v

Ry = i
KOt S R Rin®
KA +5%

VEE= -5.2v VEE='5.2V
CIRCUIT A CIRCUIT B

NOTES:
1. Inputs are internally returned to VEE through 50 ko (minimum)

resistors. o
2. RL = 500 5% deposited carbon rated at 70 mW at 125°C (or equivalent).
3. Circuit A shall be used for gates 1, 2 and 3 and circuit B for

gate 4 for device type 0l.
4, Circuit A shall be used for gates 1 thru 6 for device type 02.

FIGURE 3. Burn-in and life test circuits.

10
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o (IN)‘/

Vec: +2.000V+.005 SCOPE INPUT 2
2s5uF OlyF
+ 20% +20%
I 1T 4
ScoPE NPUT! T T RL BL
= = 2 2
¢ T4 ¢
L1 L
T T
ar == == = =
INPUT +5% X C e
! * 1

BZL =500 1 5%

1000 v
5% H o SCOPE INPUT=500.TO GND
= | G (TESTJIG) < 5pF
Lo e 1.
POUT)
=-3,200v+.005
—\ —— V2
Vi 50% 50% Generator characteristic:
in T v v
A IH2 IL2
i -l-—==-=ViL2 (10 mv) | (210 mV)
PHL teLH 26% | +1.11 V| +0.31 Vv
0
—T\L o 4¢f_‘_~‘—- 125°C +1.24 V| +0.36 V
80% -55% | +1.01 v] +0.28 v
\/CNJf‘ ) — 50%
t =40 ns 1 ns
- — 20% __j p
*L___—- ' Z,,¢ 509
>t THL > TTLH t. = 2.0 ns (20%80%) 0.2
<> {TLH $ThHL THL - .0 ns ( } 0.2 ns
p— 80% tTLH = 2.0 ns (20%-80%) 0.2 ns
_ RRR = 1.00 MHz +.05 MHz
Vout (T — 50%
v, 8l S 20% +
TeLHl TRHL
NOTES:
1. Perform test in accordance with test table; each output is tested separately.
2. A1l input and output cables to the scope are equal lengths of 500 coaxial
cables. Wire length should be < 0.250 (6.35 mm) from TPin to input pin and
TPOut to output pin.
3. Outputs not under test connected to a 1009 resistor to ground.
4. (*) applies to gate 4 only.

FIGURE 4.

Switching time test circuit and waveforms.

1
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-55°¢C +250( +125°¢C

(mv/°oC) {mv/°C) (mv/ec)
PARAMETER +ATJ -ATJ +ATJ -ATJ +ATJ —ATJ

[

VOH max, VIHl 1.25 1.25 1.50 1.26 1.50 1.50
VOH min, VOTH 1.88 1.88 1.05 1.88 1.05 1.05
VOL max., VOTL 0.44 0.44 0.75 0.44 0.75 0.75
VOL min, VIL 0.88 0.88 0.30 0.88 0.30 0.30
VITH 1.88 I 1.88 1.05 1.88 1.05 1,05
VITL 0.44 0.44 0.75 0.44 0.75 0.75

FIGURE 7. Adjustment coefficients for forcing function and test limit compensation.
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FIGURE 8. Air velocity versus thermal resistance.
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TmTts
TSubgrou

funits|

{Subgroup J

i
i
{

[Te = -55°C

T Min T WMax

|

p Z
ITe *+125°¢C
T Max

|

TMTn

= *25°C

TSubgroup 1
"W T Max

I7

16

%

19

12

18

13

17

17

15

1T

14

9110
13
12

17
13

TABLE 111, Group A inspection for device type 01

For terminal Conditions see tabie IV

17
10
t Vep

11
2A

10

-t
[~ I
e

HANM WO~

T

62 1-1.821-1.5451-1.921-1.655

1-1.851-1.

b e e

IH1

ES

b — e e —

—
x
—

Yin1

YIn1

v

v

IH

IH1

b e e e e e e e e —|

WD e N ML
—

et
LR Ko ]

fo e e e s e e e —

3

>

=328

MIL~M-38510/62A
b e e e 8

b o e e e e

—
CEREEE I B I ™
-

glltzr:-l:

b e o e e ———

ViTH

T
i
|
]
]

ITH :Vlul
]

IH1
|
i
!

M
¥

I
|
|
!
|
|
|
:
|
!
!

e e e

—-ANM'IA‘DN@O‘S
NNNNANNNN

b e -

16

w
P

-3
s E x ¥ % 3 8 ¥ E
-

o
‘% ¥ 2 & ¥ 2R R R
—

S

r..._...._-._.._

-
Air & ¥

[
WHe = »
wr

b e e

[~
WHx s =
-

w
WOs = x
o~

IH1

Yiny

e e o e

O )
et e <

glll

[t
k4 x
(=) bond =
- =] -

v

om s o e e

S —

w
~e 3 &
~

aad
I

~e ¥ 3

™

o
Nz aw
~N

b e e e

Vi

iHl1

v

DO ®
o <t -




Group A4 inspection for device type 01 - Continued.

TABLE I1I,

_Mu-m-3esto/62h

b e e o

T
|
|
I
|
|
|
|
|
|

Y w
»
<x ez oE oo = TR EEEER] s s s s e EER R
El = =
RSN 0o UG I S S SN L 2 e e e e e e e e e e e
-
o = ] » - ]
. = Q < sk R 8 E B K3 E S « = v e an ey tz 5 = 2 s s e
aw B o0 - -
se Pt | 3% e [ SR SR S
£ £
o u c or |e ()
1o -~ 2 5 a =2 3 ® K o =3 - "k 3 ¢« W E s R ESH e 8 s " 32 8 R @ =% an e IR 3 I
R - 4 - 30 B —
A — [ kA - |
AN S SUUINIpERIIPESpEE SIS LA e e e e e e e e e e e e e ]
[
3 » uB ol ~ -
(S O - o |® s2 83 s W R TR S RN L] " T e
Qs bE L 3= - -+ -
nizw ~13w
3R F—em—mee—e | TION pebmemer e  r  m  mm e m  f m  mm f m
oied 3 ol |l
Elon + Laed e o
b0 [3 rE 3 x 3 2 B 8 o 3 L3 "8 X % 3 B3 S RN - W W 2 E R SZ LR AN A y sz e w
=2 o b= (=4 L d 3 O b -
pr E L P E L — e e
b~ o pro  |x o id
. Lo - o % B 2 8 ¥ S ¥ 8K " 8 B B 8 ® N B R B 'z B R 8 e = 2 88
aw ouwn - ”
BN JN
24 L fon e 2 oo e o e i e o s i o e o e e e e i s e i o ———— e e
£
o n © o < o -
=3 sad v o s 8 g 8 B E B TS = ® aw® v s EF S LI I I s s wuasw
3o TN L] X - -
£ = 1 kA — N
] L S U~ DU SU USRI AU SRPIEN A9 I NP SRIIPIPRTNIRPERSEEDESTRSTR A R R ] £ 8 g —_———— PO
'
' -
w o < @ o« - w P 3= 3 B 3= 3o 3 3= B Do 3o 3o B B B B P P P O > 3= >
:&E; ZIRgIE8eS & a—aNunqutt A«chmncvtz -omnvb" —-::nc:
[
X 3+ C -
o~
kocos Ez 2 5 23 38 = m 3 3z 2 k8 s xS 2 s e &2 % 8 & &= 2 5 x == s m e s
b1
gw_ri__-___________ U SO PP R ——
Il ad S
f—t = -t [l =] = - NN o [ —
O 5 s ¢ s 2DOOS l-un-.:gnn or 2 DO =z DO
[=3==1 [ g — [ o

fer feujec [ >
et | f] o~ [l =) [aell =] NN o SNN
A =z DDA s » sz 2 DOO s ooDOs s -Y-)
pr) oo =X -] pov o > [ g
e e e e e e — e e el et e
a8 uad 0 -z
| |~ < - LY ] [ ) o~ o
- x x x x x x
—_ - — —E — —E
o> S I b Do I o> — Ex
. b e e D L e e I e L e e
b~
@
= Njow| = - [ Y] [T ] o~ o~
S v o= ) - x x £ T x x
< — ;R e X T e x -
- | > - e — e > o
[
¢
v 53] o o~ o~
— @ - o~
[ Mot = ) e P = x x =
© kd - — Lad -t
(=] - > - = B -
" —
- - o [
[T jOmml < - x x
[3 oot et f—t o~ — x - ® - = =
o = — e — —
o W U T A L e s L e e e T e s e e e e e i e e el e -
ey o~ —t o~ [ g —
© it~ b o-------ss O: s s a8 8 v DD Ow z = n:--z
c - - - o0
— I e — T S, — .~ A NSO~ i SRS~ EE- IR R
[y
= pokNo w
ot bt Ll -8 % 3 W B 3 B £ N 3 s @ & &« 3 2 8 2 & % ¥ ¥y R 5 2 3N 2 B R 6 S LI B I N
5 > w [™)
b e e —— - —— o — e — ’————-___.———-—————.—.-—_————.———-——_—b————-———;———.__.._—-—
- o~ o o~ o~
- -l x x x =
o — =3 — - —_
b~ > - > > >
O S S—— L e — e e e
- o~ o~
opoko] o — x x
— o~ - = - = = =
> - - =

F——f——————— e ——

-t o~ o o~ o

o J e © - = = x
= — —— — —

> b

4
et KO I —_ - o~ o~
o = X = T = =
— - — = =
b \——> > =
L b e e e e e e e e ——| b e e e b s e e e e i e e o e i b it e e e e

(=

222 6N
= OO0Q" ¥ & 5 3
-t

DN
" OO« =
e~

558 . E58c e 58 5 &L
"z e s s LI .« s e e s =3 s
—_ e — L e e e e e e e e e e b e
- o
b RO O j%1 5------- L] s 3 s W E SN ER "= ¥ A% 8% s a2 L N B A L B B
o
>
— — e e e e e e e — e e e e e e e e e e it e e et i e e s e e e e e e
H -
w w . DO = NM DD ~ DN O e~ ONM D WA O - NM™ WO o - MngN
~ v O -0 WW LWL nWn w WD WWWWWwY oo D D P P P P P ~ e~ © 00 L-X--X--] o«
Cuw - ©
- -t ——— - —— b e e e e e e e e e e e e
mv o
tgc o
=4t £ S r 3z s s §----.---- " ®ws s aes LU ] s ez
=y~ A
L]
[l
o — L e L e e e e e e e e e e |
2
5

17



MiL-M-38510/628

{ | i | ' ] i ] | i I i | ] i | ] ] ! ] ] [ 1 ] ] ]
#._:._ I s6w | | 062 | v b | i | I | i b i I i [ X - T
i 1 1 1 1 | 1 i ! i i i { | i | ! 1 1 1 1 1 i i i
| ] 1 | 1 | | [ | | ] | i | | 1 { I i i 1 i 1 ] 1 i
I I 1w b - R I LYY ! b | | | i i I T I
O | bow | o8 | . i _ _ ;:_ e I | ! | ! I SR | 2 RN I
I [ ol Ioey | .| i [ ! | | | f [ T 2 I ]
| T - Poow ol . | ! | | | I . 1 THy | ! i | | T YT T |
I B 1w [ [T I i | | 1 * . ! | THI i 1 ! | T ' S| i
veLoosy | boosy | I s92 4 [N | SO S i ] 1 | o | I [ THIpg | ! I w I gl owoe | TIHILY
i i 1 | ] | 1 ! | { 1 | | 1 i } 1 1 1 1 ] 1 ) ) i
i } i | ] ! ] | [ | ] { { i I ! ! | ! | | ] 1 ] 1
[ R Poe [ Y T o . N I I | i e T e T ] i
[T T I b boas | . o | . . Y N T ] ! I e I I T ! i
[ I e b | Y I .l . .| i P oL L ! ' T e T R T ! ]
[ T [ | I [ VS o . o | 1 | (I .1 Uy i | . | ol . | o | €€ | ! |
A T Ioe boa [ TR . . W | i _i . | Ul i | R 2€ | } |
T I ol e [ S T o . o | | jibay L | [ 7 Y e e T ] !
([ B | tow [ Y I | o i . P e I v | I e e e t |
[ R T N [ N T I . R T . P e T e e Y ' !
| S R | ow | [ 2 | W M w | a | I | . s | W | o - w | o | - ) 8e | ] _
[ Ioe boow Poae 1 . .| . I T N e | .l P e T B B R+ :
boadl _.__._ oAl . o i . ._._._..~_._.% O T e e N i
I . 1SE9°17} 1628°1-1 - | 91~ [V S R . . O I R ' 7 ¥ | . I I I _ 52 | _
Lo ] | i | i | ] | ] ! ] | 1 | 1 | i i ! i |
[ i ! ] | i i ] | [ | ] ] I | 1 | ] [ | [ ] ] i | '
bl e | I w0 a9 | . .t . O I e e . e e I e I B
| I | |« | [ Y L . | N W w |} P o | [ a o | [ o | a | £2 1 i
b o i bow boay b . . R I e T o L L e e B P O !
(I e b T DV o . ”“__""“ “"““__:. §
[ [ b Y A . | . . i . . . . e 10l ;
toad [l o I S A A T . BRI FY R L) Y ;:;L: TR '} PR T 1) PR Y T T T R S ]
T o Pl I Y I o . ._E:_ ! [ I | | N e 1 1
[ou! [ . N o | . . po Wy [ | | [ e T e e o 1
o ot e bow boay  L o . o ! 2 T ! f [ R I I i !
Pl o P N N . . . t | [ TR I ¥ P | T T e I 1 8 ]
ol b (I I R v . . . 1 i _ i . | My 1 w boe . v1 | !
- P is¥8° -t LSE -1 Al i . i . i . o ! ! Wiy D i [ Y e I I Y 1 Hio
i L i i J i 1 1 ) { { ¢ 1 i 4 ! I ! | L { t i Il 1 i
| j | ] i 1 ] { i | t i ] i 0 ! | ] ] I f ] ] ] g
(- T T A A Y- B B . . o ! I 1 I | i | T T A O D
T T e I T T B o | . . i | I | ] | IR I I T D 4 O
. [ e e N 'S 2 . i . . | ! R B ! ! [ O E O I | O A |
. T e I T Y S . | . . | | I t ! I L e S B !
[— _._.,..._._:_._ o i . o | | (R I I I e L T " T B t
. | 2o 1-isest1-128°1-} 29°1-198° 11  Ab 1, | . ! . . | | ! ] | . | i | . | .l . | . | (1 toog ' W
i | 1 1 1 i 1 i 1 | ! 1 1 T | | ! ] ] | [ ! 1 : |
| ! | | i i | ! | | f ] f T ! I i ! i ] ] | ] ]
[ [ N I T R U B T . | . MR LAY I [ I I I e I T I !
o I e e L Y I T o . . R LY et a i | I e T i
. T e T | 2 o . o I | THiap L w ! | ! { P S be v o1 . 1
T [ T S O RS B Y | . . . i ! S N R L ! | L A e N |
[ .,.*._._._._:_._ o . v | | i R | | THIay I e L R T S B ]
| 9k AfuBB T TUBUTTC] 0E9°-19¢8 10870106671 AL | UN9 | gy oy tg1 ) | } AU FYRE PO i | Wy gvy Tgy Yerr oove | 1T 1 9006 ¢ .5>_
1 ! 1 1 i | ] | 1 | i | | L1 1 1 | 1 ! 1 | 1 ! :
| i ] | | i i i ] | | | ] | ] ] [ ] ] [ ] | f | ‘ [
i L u xey | uip i e | DAL A9 | S I8 1 6 | e vi Iy g | 8 | 8] At | A2t AL 1 00y -ou ' t
i , s | | | | ! l L1 { i ! | ] 1 i as9) 1 i |
1334 i, 41l mm_.t_ 3,92+ = J1]  padn | 021 &1 1 81 U} St | vt ] gvl2ri oL | 6 | 8 | L LS 1% £ | 2 1 2.1 ; t
e 3§ dliuabgng| NE_EEFF h?f?&k R L2 VI (RS2 VO & (A 119l 4§l 1 0t gl 21 4 I 1 01! o 18 1 1 9 | s ! 441 pouiwm, i
[ STIWET IR AT €1 | 21 | 11 L orTig 1 g 1 L 19 1 s v ¢ 4 2 1 1 | 3] €88-QS) LoquAs
) josese) | VM|
| Al 81QP] 99S SUCIIIPUO, 1RULIS] 404 i 1 i il

20 °dAy asyAdp 404 uoj3dedsu y dnodg  t {1l 318VL

18



i

|
tunits|

wITT 7
568 C

|

i

T

|
T

T %in | ¥ax¢

Te - -
i
T

g‘? “TSubgro
iTe *125°C

Timits
TSubgrou
TWTn | Max

[
i
|
|
|
|
i
1
!

|
|
|
|
|
1
|
|
i
|
1

+25°C
|
T
|
!
|
|
|
|
!
|
T
|
i

| Min T Max
|
I
1
i
|
|
i
|
T

ITe

n termi-|

T
T Meas- TSubgroup T

tnat

T
T ured
|
|
T
|
|
|
|
|
|
|
|
I

151

T

120
T

I¥ce
|
i
|
!
|
|
|
|
1
|
T
|

T
]

15

3
19
6Y

T
I
T

AL
H
18 1

T
T
T
T

T

17
15

13
15

T

10
T1IIT 1T 1A

13

12
10

For terminal Tonditions see table 1V

11

e e e e e

TABLE 111, Group A Inspection for device type 02 - Continued.

10

1
3

|
{
|

T
| Cases
3

ir

imethod

| MIL-

T
Symbol 157D-883
!
I
!
I
I
|
|
|
1
i
|
i
T
|
i

|
|
|
|
I
!
|
|

MIL-M-38510/62A

RS ————— e e o o e e e e e s s e

o
se 0@ 8 ¥ s 8 8 a8

Ry
[

Lg] - ~ -
s w sz B 1t oz e BT t s s 8w ss®x W B
v -r o

-59

T e e e e s e oo e e e

o---.-'------ SR R L R L T B L PR L] s s s8>
-t

.._.._____..____.,__.__.____.._._.....-..—....._....._._-_...._........_._.—._._-.——._....

i

|-54
1Te =
T W{n | Max

PR B

10 TSubgroup

L ~”m
se & B W B sk B S S S a e x 8 w
n

~ e ~
kA BT E s 883 E s 2 R
("] -

».._.___._-.__._..._____._.__.__.__...____._.____._..—_..__._—_..-._—_.._-—-__

Limits
3

§ [Subgrou

—_—f———
s s 8 x s 8 8 F T s s R 283 38 8BS e s oz s es s 5

e e e e e e o o e e i e e ]

a1 Max

ITe *125°¢C

|

1-54

L e e T T

(=} o (=4 [~ Ll
s ® R B 8 s 8 3 B = e s z e s s 3 m B0 s m & 8 @ LR A
- w w

-

°c

|
T
]
|
|
1
|
!
1
|
}
!
|
|
!

-
2t 2 3 E R T EREO s s 3 s s s 88 LR I IO ] «es B e s

1Tg = +25

{ Mfn T Wax

1-49

L e e e =

|
T
1
|
|
|
|
|
|
|
|
|
|
1
|

TSubgroup

58
8
A

I ¥eg

— =
et e D e e e L e e, —— —— _.__4._.—._._.—-.____._..___4..__.__.....__4._._____._._...'
— o~
- x x x
- s 8 2 3 3 MeE 5 E W S . g r I B —EE R EE grare s [IE I A
e e e e e o e e e ]

~m 3z % % 2 B . ‘“Mllllllllll s s x B et A T ETE = s s s = e v s az

3 g g

-

- = el = nd = =

> = > - > =3 -
e — e —— — — ___.__..._.__...__.._.....____.-_._._.__._______...___....____._—_

o~
p
b b - .

=
8..‘.'- . ‘zhnllnnllll- e s s s s eSS K = ez s s asan

NMENO DN NM WNO~ DO U WD eneego N D
WL WO NN OO OWODOODO NN ~ ~ e~~~ «© DDO®P®R D

S
51

F 3 55 =z !!
o \E o E e s

o




MIL-M-38510/62A

6. NOTES
6.1 Intended use. Microcircuits conformin? to this specification are intended for
0

use for Government microcircuit applications riginal equipment) and logistic
purposes.

TABLE IV. Test conditions for all devices, group A inspection.

Symbol Vewr | Yier ) Vewz o Vime | ViTe & Ey Ey LD, | LDy

(v) (V) (V) (v) (V) (V) (v) (v}

TC = +25°C |-0.780(-1.850 [+1.11 [-1.475 ~1.105 -5.2 -3.2 +2.0 1000 (1000
to to

-2V GND

TC = +125°C|-0.630({-1.820 |+1.24 [-1.400 -1.000 -5.2 -3.2 +2.0 1000 100
to to

-2V GND

Tr = -55°C |-0.880[-1.920 |+1.01 |-1.510 -1.255 -5.2 -3.2 +2.0 1009 {100Q
¢ to to

-2V GND

6.2 QJrdering data. The acquisition document should specify the following:

a. Complete part number (see 1.2).

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

c. Requirements for certificate of compliance, if applicable.

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

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

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements shall not apply to direct purchase
by or direct shipment to the Government.

h. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - . e e - - .- Ground zero voltage potential.

VOoTH- - - - - - - e e - - - High-level threshold output voltage.

VoTL- = = = = = = = = = = = = Low-level threshold output voltage.

VITH- = = = = = = = = = = = - High-level threshold input voltage.

VITL- = = = = = = = = = = = = Low-level threshold input voltage.

VEEL- = = = = = = = = = = = - Shifted power supply voltage for the purpose of

ac testing.
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Tge = = = = = = = = = = - - - Circuit junction temperature.

Teg- = = = = = = = - - =~ = - - Case operating temperature range.

PR = = = = = = = = = = = = = Circuit power dissipation. o

L Junction-to-ambient thermal resistance in C
per watt. o

8Jg - - - - -~ = == - ==~ - Junction-to-case thermal resistance in C per
watt.

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 part number.

6.5 Substitutability. The cross-reference information below is presented for the
convenience oF users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have sltight physical variations 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.

6.6 Test 1imit compensation examples.

a. A device which has a power dissipation of 100 mW in case F is to be tested
under a zero air flow condition. On figure 5 aTy between 500 ft/min and
zero air flow is *4°C. In order to adjust the various parameter limits, use
figure 7 which defines the 1imit adjustment coefficients°f0r ATg. To
adjust Vgy(max) at -55°C, use the +aTj column of the -55°C portion of
figure 7 and locate the coefficient corresponding to Voy(max). This value
is 1.25 mV/°C. Multiply the aTg by the coefficient and algebraically add
it to the -55°C Vgu(max) 1imit from table III.

(+4°C x 1.25 mv/°C) + (-880 mV)
5 mV -880 mV = -875 mV
Use -875 mV

Voyl{max) {adjusted Timits)

noH

Follow the same procedure to adjust the remaining parameters at -55°C as
well as all parameters at *+25 C and +125°C.

b. A device with a power dissipation of 150 mW in case E is to be tested at an
air flow of 200 linear ft/min and the 25°C testing is to be accompljshed at
a case temperature of +20°C. On figure 5 AT} due to air flow is +3 C.
The 4Ty due to case temperature change is -5°C (25-20). Thgrefore the
total aTy = -5°C +3°C = -2°C. Using figure 7, find the +25°C, -aTy
column. To adjust Vg {max) locate the limit coefficient corresponding to
VQL(max) for a negat?ve ATy, this value is 0.44 mV'C. Multiply the
aT; by the coefficient and algebraically add it to the +25°C VoL {max)
limit from table III.

(-2°C) x {0.44 mv/°C) * (-1620 mV)
-.88 mV - 1620 mV = -1621.88 my
Use -1621 mV

VoL(max) (adjusted Timit)

Follow the same procedure to adjust the remaining parameters at +25°C.
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6.7 Changes from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue, due to the extensiveness of the
changes.

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0784-3)

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

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

Agent:
DLA - ES
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