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6 December 1985

SUPERSEDING
MIL-M-38510/129
17 September 1981

MILITARY SPECIFICATION

MICROCIRCULTS, MONOLITHIC SILICON INTERFACE,
DUAL PERIPHERAL DRIVERS

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 bipolar,
monolithic silicon, dual peripheral drivers. Two product assurance classes and a
choice of case outline/lead finish 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 type. The device type shall be as follows:

Device type Circuit

01 Dual NAND gate and transistor {separate), high speed switching

02 Dual AND gate and transistor (connected) high speed switching

03 Dual NAND gate and transistor (connected), high speed switching

04 Dual OR gate and transistor (connected), high speed switching

05 Dual NOR gate and transistor (connected}, high speed switching

06 High voltage dual NAND gate and transistor {separate), medium
speed switching

07 High voltage dual AND gate and transistor {connected), medium
speed switching

08 High voltage dual MAND gate and transistor (connected), medium
speed switching

09 High voltage dual OR gate and transistor {connected), medium
speed switching

10 High voltage dual NOR gate and transistor {connected), medium

speed switching

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

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

Letter Case outline (see MIL-M-38510, appendix C)
c D-1 (14-lead, 1/4" x 3/4"), dual-in-line package
P D-4 (8-lead, 1/4" x 3/8"), dual-in-line package

1.3 Absolute maximum ratings.

Supply voltage (Vec) - - - - - R 7 V dc
Input voltage (Viy)- - - - - S T - 5.5 V dc
Interemitter voltage (Vgy) - - - - - - - - - - 5.5 V dc

Vec to substrate voltage (Vggs):

Device type 01 - - - - - - - - - - - - - - 35 V dc
Device type 06 - - - - - - - = - - - - - - 40 V dc

|Beneficial comments (recommendations, additions, deletions) and any pertinent data |
(which may be of use in improving this document should be addressed to: Rome Air |
IDevelopment Center (RBE-2), Griffiss AFB, NY 13441, by using the self-addressed |
IStandardization Document Improvement Proposal (DD Form 1426) appearing at the end |
lof this document or by letter. |
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1.3 Absolute maximum ratings (continued).

Collector to substrate voltage (Vgg):

Device type 01 - - - = - - = - = = - = = - 35 V dc
Device type 06 - - - -« - - - = - - - - - - A0 V dc

Collector to base voltage (Vpp):

Device type 01 - - - = = = = = - = - = = = 35 V dc

NDevice tynpe 26 - - - - - - -« - - ~ - - - - 40 ¥V dc
Collector to emitter voltage (Vggp):

Device type Ol - = - - - = = = - - = = = = 30V dc

Device type 08 - - - - - - - - - = = - - - A3V de
Collector to emitter voitage {Vggg):

Device type 96 - - - - - - - - - = - - - = 25 V dc
Emitter to base voltage {Vgp):

Device types 01 and 06 - - - - - - - - = - 5V dc
Offstate output voltage {Vpg):

Device types D2 through 05 - - - - - - - - 30 ¥V dc

Device types 07 through 10 - - - - - - - - 35 V dc
Continuous collector current (lgc):

Device types 0l and 06 - - - - ~ - - = - = 300 mA
Continuous output current {Igg):

Device types 032 through 05 and

97 through 10— -« « - - « = - - - - - - - - 300 mA 1/
Peak collector current (Igcp):

Device types 0l and 06 - - - - - - - - - - 500 mA
Peak output current (Igp}:

Device types 02 through 05 and

07 through 10~ - - - -« -« - - - - - - - = - 500 mA
Continuous total dissipation at 25°C ambient:

Device types 01 and 06 - - - - - - - - - - 1375 mW

Jevice types 02 through 05 and

07 through 10- - - - - - - - = - - - - - - 1050 mW

-55% to +125°C

i
1
i
]
]
[}

Ambient operating temperature range
Storage teaperature range- - - - - - - - - - - -65° to *+150°C
Junction temperature (Tg3)- - - - - - - - - - - +175°C

Lead temperature 1/16 inch from case,

(soldering, 60 seconds)- - - - - - - - - - - - 300°C

Both halves of these dual circuits may conduct rated current simultaneously;
however, power dissipation averaged over a short time interval must fall within
the continuous power dissipation ratings.
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1.4 Recommended operating conditions.

Supply voltage range - - = =« = - = « - - © + « = - - - - +4.5 to +5.5 V 2/
Ambient operating temperature range- - - - - - - - - - - -55° to *125°C
1.5 Power and thermal characteristics.
Case Maximum allowable Maximum Maximum
Package outline powar dissipation 8JC 3JA
14-1cad dual-in-line C 275 mW Tp = 125°C 29°C/u 91°C/W
8-lead dual-in-line p 210 mW Ty = 125°C 26°C/M 119°C/u

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard form a
part of this specification to the extent specified herein. Unless otherwise
specified, the issues of these documents shall be those listed in the issue of the
Department of Defense Index of Specifications and Standards (DODISS) and supplement
thereto, cited in the solicitation.

SPECIFICATION
MILITARY

MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY

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

(Copies of the specification and standard 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 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable Taws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIT-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.

3.2.1 Logic diagrams and terminal connections. The logic diagrams and terminal
connections shall be as specified on figure 1.

3.2.2 Truth tables. The truth tables shall be as specified on figure 2.

3.2.3 Functional schematic circuits. The functional schematic circuits shall be
as specified on figure 3.

2/ For device types 01 and 06 only, the substrate (pin 8) must always be at the
most negative device voltage for proper operation.
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3.2.4 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of manufacturer's device in this specification
and shall be submitted to the qualifying activity and agent activity (DESC-ECS) as a
prerequisite for qualification. A1l qualified wmanufacturer's schematics shall be
maintained by the agent activity and will be available upon request.

3.2.5 Case outlines. The case outlines shall be as specified in 1.2.3 herein.

3.2.6 Package and sealing material. Package and sealing material shall be in
accordance with MIL-M-38510.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 (see 6.5).

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics of table I apply over the full recommended
ambient temperature range.

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

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein.

3.6.1 Serialization. A1l class S devices shall be serialized in accordance with
MIL-M-38510.

3.6.2 Correctness of indexing and markings. A1l devices shall be subjected to the
final electrical tests specified in table Il after part marking to verify that they
are correctly indexed and identified by part number. 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 group number 53 (see MIL-M-38510, Appendix E).

TABLE II. Electrical test requirements.

[Subgroups (see table ITTT) T
MIL-STD-883 | |
T

Group D end-point electrical parameters
{method 5005)

]

|

| test requirements T TClass § [ Class B

| | devices | devices |

] [ I T
IInterim electrical parameters | 1 | 1 ]

i (method 5004) | | |

| | | |

| I T T
IFinal electrical test parameters | 1%,2,3,9 | 1%,2,3,9 |

{ (method 5004) } l {

T [ | T
[Group A test requirements (method 5005) | 1,2,3,9, 1 1,2,3,9 |

| | 10,11 | |

| | | |

T ] I T
IGroup C end-point and group B class S, 11,2,3, and | 1 and table |

| electrical parameters (method 5005) {table LV | IV delta |

: }de]ta 1imits: limits }

T | 1 T
{Additional electrical subgroups for group | N/A | 10,11 |

l C periodic inspections { { }

I I | T
| | 1,2,3 | 1 |

| { | |

| | | |

(*) indicates PDA applies to subgroup 1 (see 4.2c).
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Device
Type 01, 06

1A

Device Types 01,

(Case C)

NN R VA Y-S 7

06

VCC 2A 2y 2B 2¢ 2E SUB

Vec A2 V2 B2 €2 E2 SUB Vgg B2 A2 v2

14 113 112 e [0

e

Device Types 02-05, 07-10
(Case P)

Vee 2B 2A 2v

]2 13 13

G Al vI BI

Device type
01, 06

Truth Table

A G Y
0 0 1
0 1 1
1 0 1
1 1 0

FIGURE 2.

IY 1B IC IE GND IA 1B 1Y GND
14 LEAD DIP 8 LEAD DIP
(TOP VIEW) {TOP VIEW)

: Device Device
Device
Type 02, 07 Type 03, 08 Type 04, 09
VCC B2 A2 V2 VCC B2 A2 v2
o |s 871615 s |7 16 |5 18 |7 le 5
) )r[?{
i I 5
MK, T 12 13 1a 121314 ll 12134
E1 GND A Bl VIGND Al Bl VI GND Al Bi VI GND
FIGURE 1. Logic diagrams and terminal connections.
Device type Device type Device type
_ 02, 07 03, 08 04, 09
Truth Table Truth Table Truth Table
ouT ouTt ouT
A B Y PUT A B Y PUT B Y PUT
0 0 0 ion 0 0 1 }oFF 0 0 jon
0 1 0 joN 0 1 1 JOFF 1 1 |oFF
T10] Olon T 0] 1lorrF 01 1]oFF
1 1 1 JOFF 1 1 0 fON 1 1 JOFF

Device

Type 05,

10

VCC B2 A2 V2

8 {7 1 !5

)

.

B

LD I
I r?)[f

|

i

ls 2 13 P
Al Bl VI GND

Device type

05, 10

Truth Table

A B Y
0 0 1
0 1 0
1 0 0
1 1 0

Truth tables.

ouT
PUT
OFF
ON

ON

ON
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JU Loy

F=BbHz o

ATL-A-38510/125%A

DEVICE TYPES 01,06

A

DUTY CYCLE=50%

FIGURE 4.

18 & 5.5V
WA o
1 14 ———o
I 2 13
3 12 b— o
4 11 30V
5 10 o
6 9
7 8

Test circuit, burn-in and operating life test.
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MIL-M-38515/1050

DEVICE TYPES 02,03,04,05,07,08,09,10
¢ H5.bBV

JUL e 1
ov

F=6Hz

o 1 8

DUTY CYCLE ’ > 2
=50% ’

3 6 +30V

4 5 °

FIGURE 4. Test circuit, burn-in and operating life test - Continued.
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ATL-i1-383510/1234A

DEVICE TYPES 01,06

18 & 5.5V

VAL A —o

[————— 1 14
2 13

3 12 b———o

4 11 +30V
5 10 o
6 9

7 8 o

FIGURE 5. Test circuit, burn-in (steady state power
and reverse bias) and operating 1ife test.
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IL-ML38510 /1254

DEVICE TYPES 02,03,04,05,07,08,09,10

0 5.5V
T
ISEE TRUTH TABLE 1 8
| | o ——m———m———
_FieT —— 2 7 | ——ISEE TRUTH TABLE!
+30Vo——r 3 6 [——d FIG.7 i
45 .
+30V

FIGURE 5. Test circuit, burn-in (steady state power and
reverse bias) and operating 1ife test - Continued.




DEVICE TYPES 01,06

5.BV
*
1 14 ——=
[ 2 13
3 12 ———m 0
+ 1 +30V
o 5 10 ©
6 9

FIGURE 6. Accelerated burn-in and operating life test circuit.




Tl 78580 /177

DEVICE TYPES 02,03,04,05,07,08,09,10
¢ DH.BV

S
| SEE TRUTH TABLE#‘*—- 1 8
| i [T T T T TTTTT T T
L_fff;z ________ : 2 7 ~SEE TRUTH TABLE!
I
o 2 6 f——r FIG.7 i
4 5 °
+30V

FIGURE 6. Accelerated burn-in and operating life test circuit - Continued.
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UL -4-18510/71204A

DEVICE TYPES 02,04,07,09 DEVICE TYPES 03,05,08,10

INPUTS [ OUTPUTS INPUTS OUTPUTS
1{A1) 2(A2) 6(B1) 7(B2) | A B 1(A1) 2(A2) 6(B1) 7(823 A B
L L H H L H H H L L {L H
L=0vV L=0V l
H=56V H=5YV

FIGURE 7. Truth table for figure 6 burn-in test circuits.

DEVICE TYPES 02,04,07,09

DEVICE TYPES 03,05,08,10

INPUTS OUTPUTS INPUTS OUTPUTS
1(A1) 2(A2) 6(B1) 7(B2) | A B (A1) 2(A2) 6(B1) 7(82* A B
H H H H H H L L L L H H
L=0V L=0Vv
H=5%YV H=5YV
FIGURE 7. Truth table for figure 5 burn-in test circuits.




Zne
-

IR RV A RS

I VS

RS
10
+7V K2¢ Kdz
Q
' T
R :
(108 4 ]
| Sy
R2
> vsa2 FORCE Ve oR| 10K
Iec |
;_ Kia
|
2E 1
4 28
PV
o6 2Y
o7 2A i
g lce ] +
Ve 242y 28 20 2E SUB
K50 Jt .ih@J_ Kad
1
buT } 4
Ksb £ . |Ka =
T wmmmmE | L
K34
9] (;’A JJ {h '%3% i K20 | Folg
ol Y T RIS T
218 499
o L
Qv GND
o 51C
SI61E

17 VS3 FORCE 1b
o

NOTES:

1.

The output offset voltage shall be adjusted to zero volts

with the DUT removed. The operational ampiifier stabilization
networks may vary with test adapter construction. Alternate
drive circuits for the 2N6295 may be used to develop the proper
forcing currents and input voltage pulses. These circuits
shall require the approval of the qualifying activity.

Relay switch positions are defined in table III.

Resistors R5, R6, R14 shall have a tolerance <0.1% for
device types 01, 06.

Reference figure 9 for input and output waveforms for device
types 01, 06.

FIGURE 8. Test circuit for static tests, device types G1 and 06.
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9a.

PR ST BN

QUTPUT thE)

9b.

(V83

INPUT

9¢.

OUTPUT Vg VCE(sat) 1

9d.

N\

NOTES: 1.

- - = g~ OVREF
| FOR INPUT
| OUTPUT

o

B T L *AY

- tp

S e e e e GV REF
A

FOR INPUT
OUTPUT

The pulse gemerator shall have the following
characteristics:

PRR = 1 KHz, tp = 20 us, Zout = 500. ty, tf =10 ns.

A1l Vg measurements are referenced to 0 V GND.

Use figures 9a and Sb for tests 23-26 and figures
9a, 9¢, and 9d for tests 27-34.

FIGURE 9. hrg, VBE. VCE(sat) waveforms for table III, device types 01 and 06.




1779

Vee 2e 2A 2Y

FIGURE 10. Test circuit for static tests, device types
02 through 05 and 07 through 10.




R ER SRR R

INPUT OUTPUT

CRI

+

R2 POWER
SUPPLY

PULSE J A » -
GENERATOR — Led e y > R CL 2.5Vt 1Y%
(SEE NOTE 1) G 1A Y B IC IEGT? /I\ : °

i 5ns et 1005
INPUT L Lo Ty
85% X | ! /¥&5%"* N
\\\L J/*asv
| 5 %, %, . |
X %4, _ oy
. tp - -
l
- lea b
tpLH A o l PHL
| \—— - - — — VOH
[ N\
15V L5V
QUTPUT
—VOlL.

NOTES: 1. The pulse generator shall have the following
characteristics:

PRR = 1 MHz, tp = 0.5 ps, Zouf:;E 506.

2. Rl = 6.04 ko +i percent, 1/8 watt.
3. Cp = 100 pF, #5 pF (including probe and parasitic capacitance).
4. Select R2 for a current flow of 16 mA +1% out ot Point B
with Point L held at 0.5 volts.
5. CRY = IN4150 or equivalent.
6. R1 = 51 +5% carbon.

FIGURE 11. Propagation delay time waveforms (TTL gates only),
) for device types 01 and 06




WTh =i 3351 \.'/, 12534

INPUT

+10V
1
Vce 2A 2Y 2B 2C 2E SuB -
J‘*U—Z'LJ'?U“LWUS‘U& RL= (SEE NOTE 3)
PULSE L B
GENERATOR A < T OUTPUT
(SEE NOTE 1)
RI J
~CL =100pF
| “T° (SEE NOTE 4)
G IA IY 1B IC IE GND l
- [ L .
A
ol :—~<5ns
i
INPUT —— 1 !
0% {
15V ;
% 10%
~ ‘P
|—ntPHL-—: l
TPUT e | | y——— VOH
ouTeu 85%% | | /857
50%
] 50% In
i >y ,
| ,|5/o 5% I""“——-“ VoL
| !
|
-~ el - helTLH

NOTES: 1. The pulse generator shall have the following
characteristics:

PRR = 1 MHz, t = 0.5 us, Z = 500.
p out

2. When testing device 01 or 06, connect output Y to
trarnisistor base and ground the substrate terminal.

RL = 47a+5% carbon.

CL = 100 pF minimum, including probe and jig capacitance.
5. Rl 51n +5% carbon.

FIGURE 1Z. Switching time waveforms (TTL gates and transistors
combined) for device types 01 and 06.
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IR B S e T T
(I ) : g

INPUT é Vee 2A 2Y 2B 2C 2E SUB ov OUTPUT
" ! i
>R
- SR SR
PULSE B
GENERATOR F -«
(SEE NOTE 1)
CRI -
iis ! T™~CL
s G A Y B iC IE GND
r““ tp —:
e e Ry

l]FSO°/ 0% % | T
15 ;’ 15V

INPUT ___ 10) ! \t'(l.“_/:_"___‘ O RY

»-—4 <5ns ] },__(,ms
|
' i
g - o 1S pe-
- U b el Up b
OQUTPUT - —— Y
15% K : | 15 % OH
y i i
85°/°\K “EQ?‘Z:____VOL

NOTES: 1. The pulse generator shall have the following
characteristics:

PRR = 1 Miz, by = 0.3 ps, Z 4 500,
CL > 100 pF minimum, including probe and Jjig capacitance.
R1 = 620 %5/ carbon.

R2 = 1 K@ +5% carbon.
Cl = 0.1 uF +5%.

RL = 470 15% carbon.

R3 = 51 +5% carbon.

O~ o ™

All voltages have a tolerance of 1% of nominal.

FIGURE 13. Switching times for device types 01 and 06.

~ {transistors only).




e e
ATL == 30 500071790

+i0V

T

2RL =(SEE NOTE 3)

INPUT

PULSE
GENERATOR ___*“
(SEE NOTE 1)

SRI

< OUTPUT

—~ CL=100pF
(SEE NOTE 4)

v
INPUT 507 L
1.5V
10%
v
TPHL —o=
ouTPUT — VOH
FOR DEVICE TYPES
02,04,07,09
TPLH —#]
OUTPUT
FOR DEVICE TYPES

03,05,08,10 0%

15%

—4 -— TTLH -] I<—TTHL

NOTES:
1. Pulse generator shall have the following characteristics:
PRR < 1 MHz, ZO =50, t, <10ns, t; <5 ns.
- utT r= f
2. Rl = 5lq +£5%.
3 RL = 47 +5%.
CL = 100 pF +10%, including probe and jig capacitance.

FIGURE 14, Switching time waveforms for device types
02 through U5 and U/ through 10

z6



MIL-M-38510/129A

] | | | | ] | ] | | | ] ] | ] ] ] | | f | |
A2t ] . 13 =138, j 0T 03 1] £°2°1} ) | ] j ! | ] ] ] } “ FTESA ] o« Tavplezl 138 “
| | | | | | ] | ] | | | | | | ] i | | | |
ALt 4 w1213 =138 1213 ) 9t 03 21) 2°1 | | | ! | | } | | | TESA Y o Yap ]z 138 |
. P [ T T O O A B
0008 ] ) } } | ] ] | | ]
- - of | Wl TTT3 =83, g oTEn | " e | | | | | | ] ] | | | 1w 1Ag 9z 3y |
“ " " Lo I T T T A R N T T R A N _
2008 | | i | | | | 1 ] ] |
-1 - ot | W 1013 =23y ) o013 ) w | 3UoN | | | | | | | ] ! | | | | . T A9 sz 23y )
| | | | | i i i ! | i | | | | i 1 | | | | oo | |
i i | 0001 | ! | | ] | i | | i | i | | | | | i i
-1 - sz 1 suuojorem| 63 = T3y} | 63 | " € 1 | | | | | | i | | | o Tav vzt 134y |
| | PuR 31n3uLd| 1 | | | | i | | i i | | i | 1 | | i | !
| 13593 uoy 6 pue| 0001 | | | | | ] i i | i | | i | | | | | | | } |
- - 21 g saanbiy das| "83 =13y A | e3 | pT o3 gl , | \ | ! | | ! 1 1 ! i | | PESA 1 ap Tz ] 134y |
| | | | i | | ] | | | i i | i | | i | | | P | |
W 1o - " ST =2S01) , 1St 9 | ., 1 aN9 | ONg | | I W 1ASY i 1 | | ] ] | J |2z 1 2501y ]
! | | | | | | | | ! 1 i | | | | \ i | ] | b | |
w - - “ P11 =2801) , jyrr ot | | | a9 | oND |, | APl | ! i | i | i | (I A A 3 |
! | | i | | | i ! 1 | | i | i | | | | | | I i {
v | §§- | " err =180 , {err | 9 | , 1 QNS | GON9 | | | w | AS°S| | | | 1 i | i ! | oz |  1SOpy |
| | | | { | | | ! | | | | | | | | | | | ! . | |
vu | g5- | " 211 =101y v yetr ot o, | { aNa | ONS | N9 | A §7S) | | | 1 ] i | | L 61| IS0y |
" | Lo e N N A A N A A A S S S N S |
o 1o 2| " =M 3t e, 08 11 A 8701 | PAS el o | ] i | | | | } | j 81 | HOy | |
- 1S T T SO DU A N N U N N T S S
¥ ook~
w o 2| . 93=HOp 1 . Loz 1t 1, | | | o= mm: A0l ASH .| | | 1 | | | | | | 2t} HOp | |
L A0S TR T [ T T A O T
il i 1

. 150 | " §3=6T1041 | 531 9 | _._um_;_ | 2 | | | | | | ] | {91 | 670y |
I S 4.0 U N A S U R |
A 1so | " $3 =608y &} w31 1T 1, | | | "._w: Azl A2l ASH! | | | ! | | | } | sT | 670 |
| | | | | | I | } | i | | i ! | | | | ! - | }
P §¢ 1 " =130, (1t o8 b I A G5 I AS'SLasst o | | | { | | | i | Tyt | 1709 i
{ f | | { { | | i f f | | { | | | | | | | . | j
w lp | " 011 =THIrp , jotr 8 1, 1 | ONg | | ON9 | oN9 | . | | | | | | | | [ €11 THOIp| |
! | | | | ! | | | | | | i | i | | | { | | I | |
W et | " 61 =¢M1y , | 611 6 | I | A 55 | ASSE A0l W ) | | | 1 | | | | A AN Y |
| ! { | { i | [ | ! i | ] [ | { | | [ f { [ | |
W 1ot | " 8r =111} , | 811 L b | A v 0 PASsiasst o | i | | | | | | o 1gy |
| | | i | | | | | | i | | | ! | | | | | i [ | |
w1 9T- | " =100y oy ot b, ) | AS°s] VAP0l ASS .| | | | | i | | | for | gy |
| i { ! { { { i i { | ! | { ! | | i | i f ot f |
vl i . 91 =¥RIr} 1 ety 6 1, | | ON9 | | oN9 L ASSl . | | | | | | | | fe | PHIpY |
| | | | | | | | ! | | | | | i | | | | | | I | |
vl 08 i " st=C8HIr| , 1 st 6 1 ., | | GN9 | [ 2 I | | | ! | | | i Ig | EHIy |
{ { | { ! { { ! { | { { 1 [ i { i i i ! { i [ {
Wl | " vIo= CHIT) o g1y L [ | A S5 o), 1 . | | \ | \ | | i fr | 2ZHIpy i
| i | | | | i | | | ] | | i 1 | | | | | | I | |
ve | | . er=CHIIy o oery o1 1 . i ang | VASSE W 1w i | i | | | i ! f9 1 2RIy |
| | | { | I | i i | { { i | i | | | 1 { | I | { t
LI | " er=THIL oyt o 1 L _:N_ (< I R I | | | | | | i | | ls t THIpY |
| | | | | | | 1 | | I | | | | | | 1 | | | | | |
vl ooy | " =MWy vy o oot | | aN9 _ | At 2] aN9 | A 5°S) | i | I | | | | Iy | THIp |
! | ! { ! { ! ! i i { | ! { ! i { { | ] ] i i !
Al seT- i " €3=Mp & L oe3l L 1w e 21-| | ASHLAGPLASY] i | | | i | | 1e | My |
| i | | i | i i | i ] | | | ! | | | | | P | |
RN i 31N2449] 23=90] A} z3] or | . | | A5yl v 2T-1 A §°%) A §°9) i | | | | | | fe | g v |
! | 1593 04| | ! ! ] | ! | | ! I | | | | | | | ] ! b | 3.8¢ = Y
At geT- | 8 24nbry d35| 1= 4 L 13 6 | suoN | &Sy ASTolve ZT-| A S5 | | ] | | | | b Jpd 1 |
1 | { | | ] | | | | ! i | | L i 1
I | | | | | i | | | | | | | I | }
Xg ! apuniarjea] op pezibi Az | ye AL yI 9 2 221 32t gt 304 or | g1 { ESA JeSp | IS | ouy ! |

Luny | 330N | suotienby -48ud | | | | | | 1 | 13531} Loquks |  dnoabgng
[satwi| 358} | |__leutuusy paansesw fsAejayl 9 | ¢ | fr | oI 6 | 8 s | ¢ $ 1 oty sv}oerl ogrloz toyoto} | 1

*10 90A3 831APp 404 UOIJOBASU| y dNOJ9 “II1 378VL

27



TABLE III. Group A inspection for device type 01 - Continued.
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TABLE III. Group A inspection for device type 01 - Continued.
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TABLE 111. Group A inspection for device type 01 - Continued.
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TABLE III. Group A inspection for device type 01 - Continued.
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Group A inspection for device type 92 - Continued.

TABLE 111.

{Unit
K ETY

T Test Timits |
TN

| Measured |
| terminal

{
{

Note

Subgroup

|
]

A

5

-

[} [} L]

T
I
1
I
|
I

‘ 1to3
t and { 2 to3
| t

ircui
(1}

{waveforms

1
lc

|

}for test

| 4,5 V [See figure 14|

|
|
|
I

-
—

=

MIL-M-38510/129A

et i i i i et . i i i e e ttet

e ot e i o e e e it o it iy e o o S

e s i e M oot e o i S iy e e Mmoo i

[z JEN T o B ¥ o

et e st e o T o i St e P e e

ot ettt i i, i i, ot o T i o o o S et

e o i e i s e S et T )t e, g i, St

e st e s, i g i s T S e . st TR P s it

I = - =
= = S = =2
o o (] (=) o

. iy e, e e, i et e o A e, S S i P ot b st

IN
IN

e e e e iy ot o S it T ot i e et i it et

=

38




MIL-M-38510/129A

] | | | | | ] i | | ] | | ! | i |
I vt oooel - | 5 | w L w TASHETIASBOL AOEL] . I _ | vz | ZHOT | |
i | | ] | | | | | | | | | | | ] |
vl ocoe - £ I A | I I w 1 AOEJASYIASGO] €2 | ZHOT | ]
i | | | | | | | | | | ] | ! | | ]
bw 1 801 - | %035 | e I w1 AZ 1 Az Iwoogl . | | ! | 22 | 90 | i
| | | | | | i ] | | | | | | | ] |
I w | 861 -~ | %03¢ | A ! | | . Twwooel AZ | AZ | 12 | 90| |
| | | | | ! i | | i | ! | | | ! !
w501 - 1 vtorg | o lw LAz 1 Az wwootl o, | | I Pooz | 2104 | |
| | | | ! | | | | | | ! | | ] ] |
">“m.o__ -uqsmn " ":.: “ “ __ " __EOS“:"\Z“E“ Ay !

] |
R N VA I 8 | w 1w LASSTACSS| o fASs I AGS ] 81 | ?7331| [
! | | | | | | | | ] | i | | | o |
(R T 2 O 8 | w 1w 1 ON9 1 aNs | | | cNo 1 oNg 12T | ¥HIO | |
! } | | ] ! | | | | | | | | | | !
[ w b v o3| w 1w TAPOL ASS | o | | | | o1 | " | !
] | | | | | | | ] | | i ] | | | ]
1w w =1 volg | o | w LPASS ] APC] | oo | j | 61 | " | i
| ! | | | | ] ] | | | ] | ! | | |
bow w1 b vo3rz | w o bow | | | w o lA$01 Ass 1l ¢vT | N | |
i | | | | | ] | ! [ | | | | | | |
T B -0 o B S T 20+ G R | ! 1w fAss | Ab 0] €1 | 17| !
| | | i | | | | | | | | | ] | ] |
b | w -1 ro3 L | w 1w L ASS | N9 | | v | | I 21 | N | |
| | | i | | ] i | | | | } ] | | ]
T R N X w w1 cN | Acs | [ I | I S O " I [
| | | ] | | ! | | | | | | ] i | |
“ H _ 1t _ - “ ﬂ Op N _ " — " _ _ — — n _ _ > m ° m — Oza _ O.H — " _ _
i | i | | | | | | | ] ] ! | ] | |
foyw ] 1] - 1 tvor1 | PR | | boow ] e [ ASST 6 | ZHIY| |
| | i i ] ] ] | | | | | | | | | ]
[ w oo b v el L o b T AEZ] ONe | w o i ] 1 8 | " | !
| | | | | | | | | | | | | | ] ] |
I ow | w | = 1 #0398 | w o w | OGNS P APTZ | w | | | A " | ]
! | | | | | | | | | | | | ! | | |
I T B A A A [ I oW At z! o | e | n [ I
} | | | | ] | ! | | | | | | ] 2 |
bovtl oopb 1 - | po3T | W L AGS ] _ | b I avs L Avz s | L1284 _
| | | | | | | | ] | | | | | } ] |
Fow | w b o3 o | w vzl A St | | w o | ! S " | |
| | | | | | | | | | ] ] | | i ! |
o w Lo 03 | w w L ASP ] o 2T | w | | | € | " ! |
| | ] | | | | | | | ] | | | | | |
fow w o= v03 2 | 3LN24 L 3| w | | | | w o fvwzi-tAsy 1l 2 | " | |
_ | _ _ | 1593 Joj OT| | _ _ | | | _ _ | | 9,52 = Vi
I A 1 §1-1 - | to0371 | aunbry8as| A Gy | | | I ans | I AS Y | wezl-i 1T | Ipg 1 |
] | ! 1 i 1 | ] | | | ] 1 | 1 1 1
| | | | | | | | | | | | | | | | |
| Xep | Ulp | (eutwass | | 90 | gz | w2V Az f gws L AT ] 8T | ¥I ' -ou| _ |
Poatung | podnsesy | 930N _ | [ [ [ _ _ [ } 1581 | (oquAs | dnoaBorg |
| | Saiwil 358y | | | 8 | 4 VL s 1 s %} p 1 e 1oz b 1 | | _ |

*f¢ 90A3 201A%p 40} uCL333dsul y dnody  °*TII 37EYL

39



MIL-M-38510/129A

] | ] l | | | ] | | | | ] | | |
vilocoe} - | 5 | w L W TASVIASBOL ACE! L, | _ _ I 8t | ZHC | |
| | | ] ] | | | | | | | ] i | i
vl oooe | - | £ “ " “ w o | | I w 1 ACELASE | ASOCL it | ZHOY | I
| | | ] i | | i } | | ] | |

. b g0l - 1 yo03g | w1 W b az b oAz L wwooel . ! ! | | ooy | S0 | _
! | | | | ] | | | | | | | ] | !

. 1 8Cct - 1 torg | N _ i bW bweoost AZ 1 AZ t oSy 9704 | !
| | | ] | | | | | ] | | | | | |

W« Lsol -1 vorg | o b Az b oaz Pwwoot! L, | | _ Ity | 27Cy | _
| | ! | | | i | | | | | | | | |
AloSo “ -] to3g | " “ ASY " “ “ “ " “ yu ooﬂ" A2 " A2 oot | 20| |
| | | | _ _ !
I VAR 8 _ Wl W T ASS ] ASS P TASS | ASS ) 2 | LARNY !
| | | I | | ] ] | | | | | | on |

P S S B 8 _ N N T T S - I e t oNs } CNS 1 T | vHI%1 _
| ] | ] | | ! ! | | } } | ! | !

" “ n _ = _ .—m O\..o N _ " _ n _ > _ _ _ m _ _ _ _ O¢ ) _ M _ —
| | | | | | | | | | | | | | | |

wo | w I - | v0reo | w o w L ASS | AEO] ! w o | | {o6e | " | ]
| | | | | | | | i | | | } | | ]

A T R B 2 & S A A [ _ bow FAPGl AGSS ] 8f | " | [
| | | | | | | ] } | | | | | | f

m _ @..ml_ = _ ¢ c3 T _ n _ n ” _ _ _ " _ _ A m.m _ A G.O _ NM _ HJHH_ n
| I i | i ! | | ] | | | | | ! |

w o w b o1 | w w LT ASS | OND | | w | | | | et | " | }
i | i | | | | _ | | | ] | | | |

W low -1 torg | Wb w1 oNS f A _ b * _ | sg | " [ |
| | | | | | | _ | | | ] | | | i

w o | w o= 1 vexrz | w o oo | | | w | FASS | GN9 | g | " | |
| | | | | | | ] | | | | | | | !
vel T ) - | o1 | A I I P I N9 | AcSs | g8 | ZHIT| _
| | | | | | ] | | | | ] ] | | |

wo | w b el g w | w P At2Z1 aNe | | w o | | | 2e | " | |
I i } | | i ] | | ! | | | | | |

1n _ H _ - _ .v OU. m _ 11} — 113 — ng _ — _ " — _ — _ Hm _ " _ —
| ] i | | | | | | | ] | i ] | !
e X A A _ | oo JAvz | oNs | of | . | _
| | | | | | | | | | | | | | o |
vil ol - | voar | w1 AGS | _ _ oW I avs F oAbzl o6z | THIp| I
| | | } | | ] | | ] j | ] } | }

w | P T B A B A . w oL VW 2T~ ASY } w o | | | €z | " | |
| | | | | ! | | | | | | | } | |

w Ioow -1 vorg | wo o L ASE}ovu 2T | w o | | Itz | " | |
| | ] | ! | ] | | | f | } | ] |

w | w I -1 vorz | 3Lno4LD| w | | | wo | v 21-1 A S°% | 92 | " ] ]
| ! | | 31537 404 | ] | | | | | | | | I 2,821 = "1
AloSIl - ] v 03T JCT aunbiy 99S| A §°% | | | T A [ ASv | wwzi-l ¢z | Dy 4 |
l | 1 1 I 1 1 | 1 1 1 1 1 | i 1

| | i | | ] | | | | | | | | | |
Xe ulle | |euLmdsy | 1 NpA | 82 1 vz | Az | QN9 | AT 4 8T 1 YT | -ou | ! !

3iun| | podnsesy | 930N _ | [ _ I [ [ [ | 3581 | [ooqwAS | cnouabgrs |
1 S3twil 3sal | | i 8 1 ¢ 1 9 1 § {1 v 1 ¢ 1 7z 1 1 1 | f ]

*panutiucy - ¢0 9dA1 321A9p 404 uUoLlDdadsul y dnouy  *II1 316VL

40



MIL-M-38510/129A

{ | | { | | | | | { | [ ] | ] o {
I wyr | cot | | 5 | w 1w tASPIAgOC!l AOE! . | | | boze | ZHOT | !
] ] | ] | | | | | | | | ] | | | ]
i v' | oof | ! £ | | ! | w1 AOE L ASHTIASBC] 12 | ZHO7 | f
| | | { | | | | i | | { f | | | {
t w | 801 I 03 g | e VoW b AMZ U oAz Pweopogl . | ! | I or | 901 | {
| | | | | | | | | | | | | | | | !
| w | 80! | vorg | | | f w1 WROOEl Az 1 AZ | 60 | 91Cp) !
| | | ! { | | | _ ‘ | | | | { | |
| | | | | | | | _ _ | | | | | | !
“>_m.o__ “:pm“ " “>m.¢” “ “ “ " :._52“1“2“3" 270y “
| | |
R VA _ g8 | Wl W TASSTAGSS] o | | As'¢ | ASS | 95 | v1331y |
| i | | | | | | | | | | | | | 2 |
bow L vt { 8 ! O T T I | bW I GNg ] ONS | 69 | tHIST | I
| | ! [ i | | | | | | I ! | | | !
| I I I voy ¢ | o b ow L AY0l AGG ) Fow | | Io9s " | !
| | ! | | | | | | | | ! | [ | i |
| [ v0319 | w W TASSTAEOI Foow | ! [ g9 | " [ |
| | | | ] | | ] | | | | | | | | |
I I | t03z | P I i o FAP0Ol ASS | 29 | » ! ]
i | | | | ] i ! | | | | | | | ] |
b b9t 1-d | 031 | A f | Pow P ASS AP0 19 1y i
] | ] | | | i | | | | | ] } | } |
~ 10 _ n _ _ ¢ OH N _ n _ L] _ > m * m _ Ozw _ _ " _ _ _ _ O@ _ " _ _
] } ] } | ] ] ] ] ] ) ] ] ] ] ] ]
_ ” _ n _ _ v O“ m _ 0 _ n _ sz _ _ _ H) ~ ~ _ _ mm _ o “ _
| | | ! i | | ! | | ! | | | | | |
[ | vorz | w oo bw ] | | Tow I Ahg'¢ | QN9 t g5 | " | |
] | ] ] ] ] J ) ] | } ] } | | } |
bowe 1T | ] $03 1 | T | | b | ON® | AS'S | 4 | ZHIT| !
1 1 1 | | ] | | | ] ! | | | | | |
“ [ _ [ _ _ v Ou. N _ H _ n _ > # * N _ GZQ _ _ 1) _ _ _ _ wm _ I * _
| | { | | | | | | ] | [ | | ] | {
_ n _ " — ‘ ¢ OH mw ~ n _ " - QZQ _ _ _ " d g _ _ mm _ " _ _
| ] | ] ] } ] ] | | ] | } ! ] | |
w1 I vtorz | R ! | e I Apsz 1 GN9 | $s | " ! I
| | | | | | | | | | | ! | | ! | |
I v | op | I vo31 | w I ASS | | I ow I aNs LA b2 ogs | [S25 4] !
| | | | | | ] ! | ! | ! | | | | !
N 1 v 03¢ | PO R 12 e B W -2 | o | | |25 | " | |
| | ] | l ] ] ] } ! ] I ] ! ! } }
| I | $03g | w b T ASE | vzt Foow ! i Po1s | o | !
] | | | i | | | | | ] ! | | | ] ]
I o3z |} ol | ] ] oo ) I ywzr-) A% 05 | " ] *
| i ] | | 3583 Joj| | | | | | | | | | [ 3,686~ = Vi
oA | o1 | %031 [OT 34nbyy #8S]| A G°p | , | [ GNo | FAgy | vz~ ep | Iy ¢ |
1 1 1 ] ] ] | 1 1 ] | ] | i ] 1
{ l l | | | | | ] | ! ! | ! | | !
_ |__Xe | Uiy | leuiwady | [ O | 82 | we ) Az 1 GMS | AL 1 81 | ¥ | -ou | | |
[ 3tun] | ps4nsesy | 830N | | [ [ | [ i { f1sal | (oquAkS [ dnoubgrs |
L sjLwiy 3say | | | 8 (¢ 1 9 L s { % | ¢ 1 =z {1 1 1 | 1
*panuULIUOY - ¢¢ 9dAT BIASp W04 uo(Idedsul v dnouy "III I1gYL

41



MIL-M-38510/129A

| ! ! | ] | | | | | ] | ] | ] | }
fw sz 1 - | S | « bow LN NDLoIno o}, | f I 96 | THig | f
| ! | | ] ! | | | | | ! | | j ! {
oW |osz2 b -] 3 | N _ _ I 0w 1 1o | N | NI | g6 | THiy| _
| | | | | | | | ! | ! | ] | | | f
I w L S8T 1 - | s | oo bW LN} N om0 1, | _ | t6 | Ky _
| ] | | | ! | | | ! ! | | | | | |
bow 1S58t 1 - | £ ! e I f boow L Ino 1 KL N g6 | Hllgy !
| | | | | ] ! | | | | | | ! | | !
I w b W -1 §03 2 ] w I w 1 NI I Ae | o | , | | I 26 | " | |
} | | | | | | | ! I | | | | ! | |
Il w ! w1 - 1 039 | w ow b AE 1 N oIno b . ! | | 16 1 0 ! !
| ] ! | | [ l I ! | | | | | | | |
' w L w b -1 g032 | N [ i I w 1IN0 | NI 1 AE } 06 | " ] ]
i | | | i | | | | | ! ! | | ! | |
T A T T e o | I I 0w 1 no | A€ | NI | €8 | THdy | _
] | | | ! | | ! | | | | | ] | | |
b b w1 g0 | o lw L N1 AE ) oo 1. [ ] 1 €8 | " | |
| | | | | ! | | | ] | | | | I | |
ow w1 g03¢6 | w oW oAE 1 N Ino . i ] | (8 | " | !
| | ! | | | | | | ! | | | | | | |
o T R A B A | ! w1 a6 | NF AE 1 98 | " | |
| | | f | | ] ! | ! ! | } | | | 9,521 = Vi)
oW b ss | - ] g€031 | A I I ([ T 121+ O S S T 1 O - B Hldy | el _
1 1 1 1 _ 1 | | 1 | I | _ _ | i |
| | | | | | | | | ! | | | | ! | |
A s | N N N {1 O T ) GO T+ A _ | I +8 | THigy |
| | _ _ | | _ _ I _ I I | _ | | _
| T ¢ A R € | woo b _ [ I w 1 1n6 1 NI F N g8 | Hly| _
| | ! | | | | | | | | | | | | ] |
| | | | [ ! | | | | | | | | | | |
T I AT B £ | W b [ [ A T 1A T ) O A O - Hlly| |
! | | | ! | | ! | | ! | | | | } !
_ 1] _ 1] _ - _ m op N _ fl _ n _ ZH * > m — .—-:O _ " _ _ — _ Om — " _ _
| | ! | | ! | | | | | | ! | | | |
w1 g03¢g | w Iow b AMNE 1 N ] ino Vv, | | | 6L | " ] !
| | ] | ! | | | | | | | | | | | !
b w b w1 g032 | T | } I w 1o 1 N1 AgE | 8L ] " I ]
| | ! ! | | | I | I I I ! | | o |
[ e I T o b [ | I w 1 nc | AE | N | oL THdy | I
| | ] ! ! I | | | | | | | | f f i
w " _ " _ - _ m op N — n _ Lil _ ZH _ > m — n—-:o — 1" — _ _ “ @N _ n _ _
| | | | ! | | | | i ! | ! ! | | !
I w !l w t - { go1g | U T E U SN N 3 SN T 1 1o R I { I | 6L | " | !
| | | | | SWAOJOARM| | ! | | | | | ! | | |
I w w1 - 1 g032 | PuRILROAEd | | I | P T 11 1o R T ) S Y N I 7 " | |
| . | | _ 1593 04| | | _ _ _ | ! _ | | 9,52 = Vi
[ su| g¢ | - | €031 |p1 d4nbiry 99S| A G4 | ! _ [ avs | Lo boae 1 N ogL | Hd 6 |
1 I | | | | { | 1 i | ] | | ! il |
| _ | | [ F [ _ ! | | [ [ [ [ [
| xe ULk | (eutusdl | | WA | sz | vz | Az} oN9 t AT | 81 1 ¥I | c-ou | | _
| 3tuny | paunsesy | 330N ! ! _ _ | | _ ! [ 3s9L | oquAs | dnoubgng |
i { sjiwi] 3sai | ] | 8 1 £ 1 9 t s 1 % 1 ¢ 1 z t 1 | I | |

*penuLiuo] - ¢0 9dA3 8D1A8p 404 UOL3D9ASUL Yy GNoJp

“ITT 38Vl

42



MIL-M-38510/129A

| | | | | ] | ] | | | | | | | i |
I W Losz2 1 - S _ w I w1 NI | NI [ 100 | . | [ ! I 80T | THig | 1
I f | | | | | | I | | _ ] ! i _ {
A -7 £ | w o o { ] 1 1o N R 3 G N 1T G R (¢ G THlgj {
| | | | | | ! | | | | | | | { | {
N - O 5 ! O A 7 S R 9 G Yo B A | ! T H1dg) |
| | | | | | | | | | ! | | | | | |
| « g8t !l - £ ] w b | I '« ] 100 1 NI ) NI | SoOT | H1lq] _
{ | | | | | | | | | | { | | | } |
N T - A w boow LNV oAE ] 1m0 ) . | i | $0T | \ | ]
| i | | | | | | | | ] | | | | | |
_ " | " | - | G 03¢ _ w _ [0 _ A€ _ NI _ 1n0 _ " * | | _ €07 | " | _
| | | | | | | { § | | | | | | | i
[ w | W i - 1 gorg | P [ | T T 111« N SN 15 S W 11 O " I !
{ | { i { | | ] i | | | | | | | |
[ R I T T S < S A A | I bW 1 1no | A€ | NI 1 TOT | THdy !
| | { | | | | | ] ] ! ! } } } } |
~ it _ n _ - _ m O..w N _ " _ " _ ZH _ > M _ ._.DO _ n _ _ * _ OOH ﬁ n _ _
} ! | | | ] | | | ] | ] ] ] j } !
o w bl g036 | w o w | AE ] NI | 1no | v | } ] 1 &6 | " i |
| | ! } | SWAOJ3AEM| | | i | i | | ) | ) !
o | o 1 = 1 g£032 | pue 3Lnouid| w o ] | | w L0 N1 oAE | s | " | |
| _ | _ | 1593 Joy| _ _ _ _ | _ _ _ | | 9,66 = Vi
| suij s§ | - 1 €031 |47 sanbiy 89S| A G°¥ | ] | | GN9 | a0 | Ae L NI | o6 | Hdy | 11 |
1 ] 1 1 1 ] | 1 ] 1 ] 1 1 1 | | 1
| | | | i | | | | ] ] { | | | | !
_ Xe ull | Lleulwusy | | 99 | 82 | vz | A2 | @9 1 AT % el 1yl | ‘ou | ! I
{ 3uni [ pa4nseal | SI0N ] | | ] | ] | | | 3s81 | (oguAs | dnoubgns |
1 1 sytwi) 3s8) | 1 1 8 Y 4 1.9 ] s 1 % 1 & 4 7z 1 1 1 1 1 !

*penuLluce) - ¢ 9dA]

931A8p 404 uoLildadsul y dncup

“111 378vl

43



MIL-M-38510/129A

| | | | | l | ] | | i | | | | |
Pogoe | - | S | w1l w1 oNs | Az 1 oAOEl . _ * AN EHOp | ﬂ
| | | | | | { | | | | | ! | ! i
| ocoe 1 - | £ | P | _ ] .t AcCel one | oAz | gz | EHCT Y |
| | | | | } | | | | ] | | | ! |
8¢t - 1 veicg | « | w lAaeolAaso0]| vwooel . | ! | A £10y ]
! | | | | ! f ! I | | [ | | | ]
b g0l - | tvere | O “ “ " H " “ wu 0GE! A 8°0 “ Age | TP | LCp| f
| | ! | | | ! | | |
| 601 - | vorg | e 1w T ae0lAas0 ] wwootl L, | _ I ¢z | £1Ch | f
| ! | | | ! ! ! ! _ | | | | ] |
b sol - | vere | I ASE [ ! ] . I vwootiAeCiAEO0] 6T | PRVY |
! } | | | | | | | | | | | | ! |
g9 | - | 8 | e L. 1 a1 ogne | o ] CN& | oNs | el | £13314 |
| | | | | | | | | | ] | | | ot |
S A A 8 ! w W TASS T ASS ] o FAes |l Ace ] LT ZHITT| |
| | ! | | | | | ] | | | ! | | |
[ N I 2K - A A e A A b _ | ) " f |
j | | | | i | | | | | | | | ] |
I w1 -1 toro | R T ¢ VR A W A b ! ! 1 sT | " _ !
| | | | | | | | | | | ! | | | |
bW -1 verz A | I | T A®0 1 OGNS | $T | . | 1
! | | | ] | | | | | | | | | | |
9 1=l - 1 vorT | P | ! o | i ev LAY Ol €1 | 1174 |
| | | | | | | | | | ] | | ! | |
P B T N w b W 1 ASS 1 aNs | . I ! 4 " ! |
| | | i | | | | | | ] | | | | |
oW b - 1 veze | e bW 1 oaNe 1 ASs b I i oIty " ! _
| | | | | | | | | | | f | { | |
(T T B 2k A A f ] oo | AS'5 1 cv 101 | " I ]
| i i ! | | | | | | | | ! | | |
N 2 T w oo b I | [ | oNs I ASS ] & | ZHITy |
| | | i | | | | | | | | | | | |
| P R 2 R w bW T Ate ] aNg | f w o | ! I & | " ! |
| | | ! | | | | | | | | | | | |
R A A T | o I A WA [ ] | i borood " ! |
| | | | I ] | | | | | | | i | |
| o =1 vorz | oo b | | i w FA$z) ovs 1 9o | W | |
} | | | | | ] | | ! | | | | o |
boey | - 1 vor1 | W 1 ASS | _ I I oN9 [ A$21 § | THIy) #
| | ! _ | i I | ! | | | ] I _ ]
! w o=y o3| w b v Zi-l A STy | | wo | | I 2 " | |
| | | | | } | ] | | | | | | | !
! A T 2N w o | v L AGTY | vl 2T | w | | | g | " [ }
| | | | | | | | | | | | | | ] |
| w oo oz | 310Ut} w o | | | w o Pywet-tAsy ! 2 | " | |
_ _ | _ 1593 404 | _ | _ _ | i _ | _ | 3,52 = V1|
i 6 1-1 - | $ 031 o1 aunbiy 29S| A G | ] I | QNS | LA sy |owwezr- 1 | Jip| 1 |
1 1 ! 1 1 1 ! i I 1 1 1 1 I 1 1
| | _ , _ | | _ m _ ~ T _ |
. {euiL4d} | | A | ez | vz | Az} ONo | AT 1 8T | ¥T | c‘ou! f !
jLun| | pauansesy | 930N I ! f ! | | | | | 1sey | (oqwks | dnoabans |
j_s3iwt} 3s9l | | | 8 | 4 Vg Vs 1 v | € 1 oz J T ] ! 1 ]

‘30 2dA3 o01A8p Joj uolidadsul y dnoug 111 3EVL

44



MIL-M-38510/129A

| ] ] | ] } ] ] ] ] ] | | ] ] |
A ” cog “ - g " A “ ano ﬂ A “ AOE |, “ | “ | 8y | €HOT|
| | | | | | | |
{ y" i oo - | 3 i w oo e | | boow L AQE ]l aNs | Az | ot ] £HCy )
] | | ] ] | ] ] ] ] } ] | ] ] |
" " " §°0 “ - " v 01§ “ " “ " ” A80 1| ASO ﬂ vugogl . | | | I oov | £07|

| | | | | | | |
“ o “ 80 “ - “ b 01 ¢ “ " " " “ “ “ “ " “ yu oomm A 80 “ A g0 “ St “ L6

|

b . 1§01 - | tors | w 1w T AEO01] ASDO “ yu 001l . | | | vy | €04
| | | | | | | | | | | [ | | |
I AL g0 =~ | vorg | W LASY _ “ I W L wvwooll A80lASC ! £b | €10
| } | ] | | ] ] | ] | J ] | ]
A - g8 | W bow 1 aNe 1 oaNg | o | oNg | oND | 7 | 210014
| | | ] | | | | | | | | | | | |
R A 8 I w o ow T ASS I ASS Fow IASS L AGS T 10 | 721}
| | ] ] | ! ! | | | ] ! ] } ! |
bow bow b =1 po3g | e ) w L APO] any | oo _ | I oy | Wl
| | | | | ] | | | | | i | ] | |
[ w | -1 veore | w bW 1 ONS T ADO f w | | | 68 | " |
| i | ] | | | | ] ! ] ] ] ] ] ]
I w b« I -1 ver g | PR | | | w | lA$°01 N9 | gf | " |
] | i | | | | | | | | i | ] | |
I W b9 1=l - | yo031 | N | [ w1 I N3 | AtC1l £ | (g
| { | { | ] ] l | ] ] ] | ] } ]
| S N R 2 A » b w1 ASS ] ONY | | w o | | | 9¢ | " |
_ | I | | [ | | | | _ | | _ | _
[ A 2 ok N B w w1 CN9 [ ASS | | o | i | §s¢ | " ]
! { { | | ] ! | | ! | } ] | ] ]
Fow b w1 =} vorz | A | _ Fow | AS's | cvo | pE | W
| | | | | | | | | | | | | | ] |
bowe T} -1 y03 T " " " “ “ “ “ " “ “ aNs “ ASS “ £€ " NIHH“
| | i | |
— 1" ~ n — = _ v 0“ N _ £ — " _ > .V * N _ Dzw — — El _ — _ _ Mm — 1] _
i | | | | | | | | ] | | | | | |
_ n _ 11} _ - _ ¢ Ou m _ " — " — sz — > elN — ' " — — ~ ﬂ .ﬂm — H —
f | | | | | ! | ! ] ] } ! ] ] ]
I w w1 #0322 | P J | | oo | TAtvz! CN9 | o | W !
| | | | | | | | | | | | | | | |
Pynboov | - | po31 | w L AGS ] | i [ w1 [ oN9 fAbBZ | 62 | THIT)
] { | | f | | | | ] ! ] | ) ] ]
— n ~ 1] _ = * Q op N _ 3 — L3 — <E N.H| _ > m -v _ _ n — _ _ — wN — 1% _
J | | j | | ! | | ] | | | | | |
I T B 2 S w I ow T ASY | vugi-] [ o | | | |z | " |
| | | | { | i | | | ! | ! ! | ]
I e B B 2 N 3tnoalo)l | ! ] | a | ] yw 2i-f As'v ) 92 | M }
| | | _ | 3593 J404] | | | _ _ _ | | | | 9,621 =Y
b A | 811 - | ¢$03 71 1|01 o4nbLy @S| A 't | _ | | GNo | | ASy | vwzr-] g2 | I 4 |
1 | 1 ] 1 1 1 1 1 | 1 [ | | 1 | 1
{ { | | | { | | ] ] ! ] | ] } } }
! Xely Uty | feuiuwuas | 1 W 1 gz 1 yz | Az 1o ogwnp )} AT 19T 1 ¥l 1 cou | | !
| 3tun) | paunseay | 30N | _ | [ [ _ _ _ | 3531 | loquks | dnoubgns |
1 satwl} 3sa] | | {8 1 £ {9 f s 1 ¢ 1 ¢ 1 z 1 1 1 { 1 1

*panuLjuo] - $0 9dA3 33LA8p 404 UOL3IDAdSUl y dnoug 111 IEVl

45



MIL-M-38510/129A

| | | | | ] | ] | | | | ] | | ] |
I yd iy ooce | - | s | e 1w 1l a1 Az I oAOEL . ] | [ P2l €Hay |
| | | | | | | | | | | | | | } | |
vl ) ocoe | - £ _ A _ | W 1 AGEl oNe 1 oAZ 1 TL ] EHO | _
| | } | ] | i | | | | | | | 1 | |
I w1l 8Ccl - 1 torg | w 1w T aeol As0fweooel | ~ _ I oL ) L1701 |
! | | | | | | ] | | | | | | } | |
| w1 801 - 1 to1g | A _ | | w | VW oOOEl A80 | AEC! 69 | £704 |
| | | | | | ] ] | | | | | | | | ]
“ . g0 “ - “ y 01§ " " “ " " A80 | ASO " yu ooﬁ" " ﬂ f | | 89 | E70p | f
| [ * _ | _ | *
PA b osol - | vorg | w 1T ASY ! _ ', I wwooil A80 ) ASOIl (9 | £707 | !
! | | | | | | | | | | | | | } | !
I BT B 8 | w1 . 1 o9 | ONS | b ] cNs | ¢y | 9% | 270011 |
| _ | | | | | _ | | | _ | _ | ] “
TS B & S T 8 | w | W 1T ASSIAGS| e P AGS | A I g | ¢HO31] !
{ | | | | ] | | | | | | | | | | |
Vo w ol -] voy g | o | w L AEO0O 0N | w o | ! o$9 | " j |
! | | i | | | | | ! | | | | | | |
Fow w o -1 vo39 | w o « | aNs | AP0 | | w oo | | | ge | u ! |
| | | | | | | | | | | ] | | | | |
T B -1 vo03z | w | o | ! | | oo lAg0l a1 o2s | " | |
| | | | | | | | i ] i | | } | | |
| T I o L B 2 o2 S S P ! ! Voo ] cN9 | AE0] TO | T
| | | | | | | | | | | | | | | | |
I R N O 2 A w 1w 1 AsSl ons | bl ! | I co | " _ !
| | | | | | | | | | | | | ] | } |
L e T 2 e 1. L oNe | AGS | Foow | I | 65 | " | 1
i | | | | | | | | | | ] ] | | ! ]
[ T R B 2 A A _ ! I ] ASs ] oxo | es | . | _
| | | i ! | ] | | ] [ | | | | ! |
w1 L - poer T | T | | b | aNe A boes | ZHIT] |
| | | | | | | | | | i | | | | | |
T I T 2 R w1 w1 Atz oaNe | . ! I b ogs | " | I
| | | | | | | | | | | | | | | | |
b ow b -1 vore | T o[ T O W A A I | I | ¢ | " _
| | | | | | | | | | i | | | ! } |
[ W b= 1 po3z | I ] | | w T Av2 1l CN9 1 8 | " | |
| | | | ! | | | | ] | | | | ] o |
7L T« T B 2 o B G W L ASS | _ | o I a9 | A ¥Zz ] €S | 4253 _
| | | ! | | ] | | | | | | | | | |
o I 2L N A w1 wo b V2T AGY | P | | | 29 | " } |
| | | { | | | ] | | ! | | | | | |
o R N N A w " I Ag'p | w21~} | w o | | 118 | “ | |
| | | | | | | | ! | | | | | | | !
(I w o | - y0rz | 31n3412}| w o | i i w | | vu2r-f A Sy P CS W | |
| _ | _ ! 1591 404 | | | | | _ ] { | _ .1 0,850 = V1]
I A 1 $°1-f - | #0371 |01 aanbLy 99S| A G | ! _ I aNs | LA Gy 1 owve 2ol 6y | I £ ]
| | 1 ] | ] ] i | 1 | | ] | { | 1
| | ] [ | | ! ! | [ | _ I | i [ I
| : [eULEu2] | | 9x | 82 1| _ve | Az 1 gyg | AT} 81 1 ¥l 1 "ou ! ~
| 3tuni | padnseay | 930N | I ! ! | | I ! | as3l | (oquwks | dnosfcns |
1 1 s3iwij asal | ] vt g |4 19 \ s Vv 4 g ¥ oz i T | | ! |
*panuLIUC) - PO 9dK3 BILASP 40§ uoildadsul y ancuat 111 318Vl

46



MIL-M-38510/129A

| | i | i | | ] | | ] ] | | | i |
bow sz - g | w LW b1 N oo o, { i [ 96 | THia| .
I | | | | | ! | | ! ] ] ] } ] o |
[ T - R £ | P | | . b o 1 Nl NI Y oS6 | THiq) |
| | i ] | | | | | | | | | | | | {
{ . lsgs1 ] - | g ! e 1w L N1 ONL oinoo ] | ! ! bov6 | Hlla g !
! J | J | | | | | ! ! | ! | ! _ !
[ 2 1 O £ | A ! ! 0w 1 N0t NI | NI | €6 | GRIEY |
{ { | | { | | | { | | | | | | | f
I e T s A w ) w 1 NI ) oN | 10 |, | | j |76 | " | !
| | | | | | | | | | | | | | ] | |
Wl oWl =} §0168 | O R 1< S T 5 SO O ¥ (R R { _ | 16 | " { {
! | ] ] ] ! ] ] ] ] } ] ] ] ] ] |
| I S O < A A M | | bow L 1n0o 1 NI ] oNB ) CE | " | |
| } | | i | | | | | i | i ! | | |
S R T - O P | i w1 im0 | oNs 1 NI} 68 | Thdy) !
] } ! | ] ! | | | | i | | | | } |
[ A IR B <2 S A w 1w 1 N} oaws oanc 4, | | | | 88 | " | |
* [ f { | | { | ! _ | { [ ! | | |
bow bl - 5035 | w boow 1 o8 L N oane ), ] ] ! |8 | " | _
i | | | | | | | i | | | { | | | |
oo o -1 gorz | w w | | | I w t nc [ KNI | av9 | 98 " { |
| ! ] | ! ] } | ] } ] ] ! ] ! | 9,52 = Y1)
bow b sy b - | ogorT P | I [ 1 L0 | aNe | NI | S8 | Hldy | 1 |
L 1 ! 1 L ] 1 1 1 1 ! ] i 1 ! 1
{ ] { | | | | | | ! ] | ! ] | | ]
| | i | | | | | | | | | | | | | |
[ . e t - | £ ! A ! { W 1 IfG | NI 1 NI | g8 | izt I
! J } ] ] | | ] I ] ] ] | J } o | !
(TR T 2 S I 5 _ w bow LKL NP oo 1, | ! | | 28 | Kl |
| | | | | | i | i | | | | | | ] |
Pow LoeT 1 - £ ! P | | | W 1 10 F N} N T8 ] Hlly) |
| | | | | | | | | | | | | | i | |
T e I - = A w bW 1 KL T a1 oo 1, | f {08 | . i i
| | | | | | | ! | | | ] | | | | !
b b b =1 go019 | w |« L a1 N L 1m0 U, | | | o6l | " | |
| | | | ! | | | ! | | | | | | | |
T R I < A A R | | W 1 1ot NI | ono | 8L | " | I
J | } ] ] ] | | | | | | | | | | |
bow b b - g0t | o b | | I W 1 10 | oN9 | NI 1 L] THdy | _
| ! | | | | { | f | | | | { { [ |
_ “ _ n ~ - _ G 03 / ~ n _ 0 _ NI _ NS _ NG _ " _ _ _ _ o/ “ 1" _ _
| | | | | | | | | | | | | | } | |
(I w |- 1 go3g | o | w | OGND b N odne 1, | | | gL | " | !
_ { i i [ SUMOjaAEM| _ ! _ _ | | | ! ! [ !
bW ! w1 - 1 g0}z | pue3tnoapd} o, | | | I Y ¥+ ¢ R '3 G A of Y2 B B YA " | !
] | | | | 3593 40} ] ] | | | | I | | | 9,82 = Vil
{1 sul 08 | - | £03 71 |¥T 94nbLy 89S A 'Y | i [ I aée | 00 | oava | NI 1 o€l | Hldg | 6 f
T — e
| | | | | . | |

_ . Leutwa) | [ 390 | g2 [ we | Az | GM9 [ AT | 8T [ ¥ [ °Ou | _ |
i arund | paunsesy | B10N ] } | | i i } ] } 2s9) | joquks | dnoubgrg )
1 | s3iwll 1se) | | g 1 (4 9 1§ I + ' ¢ V oz 1 1 | | 1 1

*panuijuod - ¢ 9dA] @31A5p 404 UOLYdadsut y droun  “I11 I8V

47



MIL-M-38510/129A

| | | | | | | | | | ] | | ] | |

W sz o1 - § | ol W L N 1 NI 1 1m0 | . _ ! | 801 | Ty |
| } | | ! | | | | | | | f | | |
- 2 £ _ A | _ . 1 1IN0t NI b NI ][0T THig | [
| ] | | | | | | ] | | | } | ! ]

W b ggr 1 - ] | w 1w 1 NI 1 NI | Ino 1. _ | tog01 | H1ig| |
| | | | | ! ! | | | | | | | | |

U -0 -1 O I 3 | A | _ I w b o | NI 1 NI} osor | Hlg| j
| | | | | | | | | | | | | ] | |

" _ " _ - _ m O& N _ [0 _ H _ ZH _ Dzw _ .HDO _ " _ _ _ _ #O.ﬁ _ " _ _
| | | | | | | | ] | | ] | | | |
T T - w b 1 aNs 1 N oo 1, _ | | €01 | N _
| | ] | | | | | ! | | | | ! | |

w | w - b gorz | w o o { | | o 1 1IN0 1 NI 1 oNS | 207 | " ] |
| i | | | | | | | | ! | | i | |

A A T . P _ | I w 1 1n0 | ove [ NI | 10T | THdy | |
| | | | | | | | | | [ f ] ] | |

it — 113 _ - _ m op N _ 1] _ " _ ZH — DZ@ _ H:O _ il _ — _ _ OOH _ H _ _
| | | | | | | | | | ! | | | | !

v | w I -1 §019 | w | « 1 aNe I N1 Ano | w | | | €6 | ._ i |
| | | | SUAOJBARM| | | | | | | | | ] | |

w | s V- 1 €031z | pue3LnoaLd] v | | | o 1Inc I N1 GON9 | g6 | " | |
| _ _ _ 1593 404 _ | _ _ | _ | _ | | 9,85~ = Y1

su ] 6 } - | €031 |p7 dunbLy 89St A G | I _ I oNe | InCc L OND | NI 6 | Hldy| 11 i
1 | 1 | i | | 1 1 1 | | | | 1 1

| | ] | | | | | ] ! ! | ! ! | |
xew | ULj | [ButWual | | 90p | 82 | vz | Az 1 owo | AT 1 g1 1 yi | c‘ou| _ i

3iun] | pounsesl | 910N _ _ [ [ _ _ [ [ j 1s8l | (oauAs | dncufgns |
1 satwt] 153 | 1 .. ¢+ 19 1S 1 ¢ 1 e 1oz 1 1 i | 1 ]

*PANULIUO) - p0 9dA3 DILASP 40y uci3dadsul y dnody  "IT11 378VL

48



MIL-M-38510/129A

] ] ] | | ] | | | | | ] | ] | }
pooce b - | S | w V. TA8OlASO] AOET . | ! | I vz | YHOT) _
| | | ] | | | ] ! ! | ] | | | !
| cogt - | £ I A I ! | w | AoslAagO0lAgC] g2 | YHCY| !
| ] ] | | | ! i | | | | | | | |
| 80l - | vo1sg | o low LAzl Az Twooel . | [ | | 2z 1 810p| |
| | ] | | i | | | | | | | | | |
| 80! - 1 vo3¢g | O _ _ | 0w lwwocel A2 [ AZ | 12 | 8710y | _
| | | | | | | | | | ] | i | ] !
b sol - | voig | P P I 4 “ Az ol weootl . | _ | I ez | LAY |
| | | | | | | | | | | | | } |
“ 50 " - “ y 01 ¢ _ " _ ASY ﬂ “ “ " " “ yu ooH“ A2 “ A2 “ 61 “ vICy | I
| |

boer V- 8 | w . TASS T AGSS | b lAhes T ASS ] 81 | L1931y |
] | | | | | | | | ] | | i | | |
| | | | | | | | ] | | | | | | !
| w | - o3y | w s | APOT N9 | | w | | | | 91 | N | |
| ] | | | | | | | | | | | ] | |
| w | -] vo3eo | w o w 1 QGN9 1 AP0 | | w o | ! foet | " | |
| | | | | ] | | | | | | | | | ]
| o b1 v03z | w b | | oW Ay 0 oN9 | %7 " | |
| | | | | | | | | | | | | | | |
b oo'1-1 - | %c31 | A ! | | [ aNo L A $°0 | €1 | Iy _
| | i | | | | | | | | ] j j | |
[ S B2 < S A w bW TASS ] aw | oW _ _ |21 | W _
_ _ I | _ | _ I _ _ _ | | | | |
| w o | - | vo019 | w w | ONB | A G§°G | i w o | | |11 | " | |
| | | i i | | ! | ] | | | | | |
| w | -1 vo3z | w | o | | | | w o P AS'st ow | o1 | " | |
| | | | | | | | | | | ] | ] | |
I 1 b -1 tery | A _ I oW ] oNs | ASS T 6 | 7HIy| |
| | | | | | | | | | | | | | | |
| w Vo1 por L] oo « L AEZ ang | ] o | | I 8 | " | ]
| | | | | | | ! ! | | | | | | |
| w | -1 vo1g | P T T L Y W A A | w o ! | [ A " | |
| | | | | | | | | | | | j | | |
| w b= o1z | woo | w o | ] | wo lAv2] e V9 " ] |
| | | | | | | | | J | ! | | | |
oy |+ - 1 vor1 | w1 ASS | _ | o | e I AwZ ] S | TR |
| | | | | | | ! | } | | | | | !
_ " _ - _ ¢OHN _ " _ M _<E NH_ .v_ _ " _ _ _ _ v _ n _ *
_ _ ﬂ | ! | | | ! | | | | | |
" - y 03 g w o w 1 AGY | yuoZT-] [ | | ¢ | " | |

| | | | | | ! | | | | | | ] | !
| w -1 v01z | 3Ln24 L] w | | | P | v 1=t A S 1 2 | " | |
| ! | | 1593 404] I | _ _ I _ | _ | | 9,52 = Vil
| 6°1-1 - | 031 |07 o4nbiy 93S| A 6% | _ | | ane | PAS Sy | owwizr-l 1T | My 1 _
| | | i | 1 ] ] | | ! | | | ] |
| | | | | | | | ] | | | | | | }
[BULLUDY | 1L 99 | sz | ¥Z | AZ 1 @M® | AT | 81 | ¥I | ‘ou | [ |

un [ pounseay | 230N ] _ | | _ | | | | 3581 | loquks | dnoubgns |
| s3twl] 3s9] | ] 1 o L/ 1 e ¢ 1 ¢ ] £ ] z 1 1 ] | | 1

*6C 9dA1 92LA9p 404 ucl3dadsul y dnous 111 3I7eYVL

49



MIL-M-38510/129A

| ] | | | | | | i | | | | | | |

vi ] ooe | - | g _ oo w 1 ASO0 ASOI b | | I 8y | vHOT | _

| | | | | | | | | | | | i | | |

yd | coE | - | £ | W w | { f f W | AOE L AEO] A I PHOT| f

| | | | | ] | | | | ! | | | } |

w | 801 - | vo01g | w o I Y 2 Y W A o | _ I st | 870h | I

| | | | | i | | | { f | | | i |

W b 8CGH - | vo3g | Wl wo | I I b L wsoogl A2 1 Az 1 ost | 81Cx | I

] | | | | | | | | | | ] ] | | ]

w1 S50 -t bvorg | Wl P O A T W A o i [ T LAY _

| | | | | | | | | | | ! | | | |

Abosoi - | vo3g | W L ASY f | boow lvwootl Az F oAz | gt | Y0 | {

| } | | ] | ] | { ] | | | | 2 !

w |6l 1 - 8 | W w T ASS | ASS| boow | AS°g | P2y | L1371 f

| | | i | | | | | | | | | ] | ]

Wb - 8 | W . 1 GN3 | aN9 | oo I oNs § cNe | Th | €HIIT| _

| | { | ] | | | ! | | | ] | | |

w w Voo vor g w o w AP0 CNS | ! w o | | oy | " | |

| | | | | | | | | | | | | | | |

w o | w |- 1 o039 | w o w | OND | A$T0 | o | | | I 68 | " | ]

| | ] | | | | | j | | | | { | ]

A N X A w ol w o | | _ | ' Av01 GN9 | gE | " _ _

| | | | ! | | | | | | | | | | |

R 0 S D B 2o N w o | | | o I oNg | A boe | Ty !

| | | ] | | | ! | | | | ] | ] !

N _ " _ - _ ﬂ O“ N _ ] _ [} _ > m ¢ m _ DZG _ _ n _ _ _ _ @M _ n _ _

| ! | | | | | | | | | | | | | |

n _ " _ = _ .V op @ _ " _ (1} _ Ozw _ > m ¢ m _ _ " _ — _ _ mm ﬂ i a _

| i i | | | | ! | | | | | | | {

o P R 2N < B A w o w o | ] { | w lAgeg |l CN9 | $E | " | |

| | | | | | | | ] | | | | | | |

vwl T ] -} ter1 | Wl Wl _ _ Iow | cNo | I ¢HIT| _

| ] ] ] | ! ] | | ] ] | ] ] | }

" _ " _ - _ v OP N _ " _ " _ > ».. ‘ N _ DZG _ _ n _ * _ _ N m _ m _ _

| | | | | | | | | | | | | | | ]

e w1 -1 verg | v s L ONS | APz | I | ] I " | |

| | | | | | | | | | | | | | | i

n _ ] _ - _ v O\.« N _ n _ " _ _ _ _ " _ _ > ¢ ° N _ ﬁ Zw _ Om, _ " _ _

| _ | I | | | | | I | | I | | |

vil o¢ov 1 - voiT | " “ AG'S " “ " _ " “ “ ) “ _ 62 “ THI; " “
| | | ]

o | « | -1 vo3 s | w o 1 YU 2T} ASY P ] ! I gz | M | ]

| | | | | | | | | i i ] ] | | |

w | P T S (2 < S w o | w | NSy | v 21— | w o ] | Itz | " | |

| | I | | _ | _ | _ _ | | | f |

w « 1 - o1z | 3LN24 LD} o | | | } w o | | wut 21-1 oz | " | |

_ | _ _ 1593 404 | _ _ [ | _ _ | | _ [ 1od.get = Vi

Al osI-l - 1 $03 7 |07 3unbry 28S| A G°p | | | | ane | PAGSH ] W zi-] 62 | I z |

1 ] 1 | 1 i 1 1 | ] _ | 1 1 | {

| | | | | | | | | | | | | | |

XBjt | Ul [RLPUS LI 1 90A 1 gz 1 yz Az ] oaMe | Al _ g1t §1 [ cou | | !

3iup] | pounsesy | 930N | | | | | | | I { 1s81l | {oqukS | dnoufgns |

L satwi} 3ss] | | L. g 1 ( 1 98 1 g { ¥ 1 ¢ t 2z 1 1 | | 1 1

*panuiiuog - 60 2dA3 33LAdp 404 uoijdsdsui y dnoay  *II] IgVL

50



MIL-M-385710/129A

[ | I | I [ | I I I | _ [ | [ [ |
“ ﬁ“ Sm“ - “ S “ " “ " “>m.o“>m.o“ ij " “ “ __ ﬂ 724 “ vHOY) “
_

b oyn ] coe | - | £ | Wb | _ I w 1 AOElAgOl ABC! 1L | tHO) _
_ [ | _ _ I _ | | | | | | _ | | |
[ w | 801 - | vorg | o bW LAz 1 A7 | woogl . | _ _ [ or | 81C | _
| | _ | | | | | _ | | | | _ | _ |
Iow ” 8°C “ - “ v o1¢ " " " " “ “ “ " " “ yu oom“ A2 " A2 “ 69 | 810y | “
I | |

b w 1 S01 - | vtorg | wo w1 AZ U A7 pwmoor! . | _ _ [ 89 | v710y |
| | ] | i | | | | | | | | | | | ]
“ A “ 50 “ - w v 03 ¢ “ " “ ASY “ “ “ “ " “ yu ooH“ A2 m A2 “ L9 “ ¢40>“ “
Low |62 1 - | g8 | wo W TASS]ASS| oW lAcS I ASS] g5 | L1037 _
| | | | | | | | | | | | | | | ] |
bow ot 1 - g | O N I L A o | CNS | oN9 | 69 | €HID | _
_ I _ [ _ I | ! i | f I _ i I [ |
e T B 2 - B w |l w LAEO0OL ON9 | o | _ I v9 | o _
_ _ | _ | i _ _ I | | _ _ | _ _ I
T I T B 2K - B w ) L ON® 1 ADO) o [ | I €9 | oo |
_ _ _ [ | | _ [ _ I | | | _ | [ _
| " | " _ - _ v e3¢ _ " | " _ _ _ _ " _ _ At°0 _ N9 _ 29 _ " _ |
| | | | | | | | | | | | | | | | |
[ 0w 9 1-1 - | vo371 | A _ | I  aws { A b0 19 | Iy |
| _ | _ | | _ | | | [ I | _ _ | _
— [} _ n _ - _ ¢ OP N _ " _ n — > m ° m _ DZG _ _ [} _ _ _ _ OO _ n _ _
] | | | ] | | | | | | | | | | ] |
I w I w1 = 1 vorg | w1 w1 am | AGS o _ | I 65 | " _ |
| | | | | [ _ | | | [ | _ _ _ | _
_ " _ n _ - _ v 012 _ n _ " _ _ _ _ 0 _ _ A Gt S _ COND _ 8¢ _ n _ _
| I I I | | | I | | | | | | | | |
| vl 1T 1 -1 por1 | PO _ [ o | aN9 | AS'S | /S5 | ZHIT] [
| | | | | | | | | | | | | | ] | |
T e T A WA S e I N A 2 I ! _ I 95 | 0| |
| { | | ! ] | ! | ! | | | | | | |
I w b w1 =1 v03g | N T IV A WA A o | | -1 o | |
| _ _ _ _ | | | | _ | I | _ | _ _
I e T I 2 A A w o ow | | o FAbZ] CN9 | 98 | " | |
| | | | . | | _ _ _ _ _ | _ _ | _
bvrl ooy | - | vo31 | W 1 ASS | | _ oW | avo | Atz ] €5 | THIy _
| | | _ _ | | | | | | [ [ | | | _
I T T R 2N N A w 1w b vezi-l ASY | [ ] | | 2 ) " ] |
] ] | | | | | | | | | | | | | ] !
I w I w1 -1 $03g | w 1w L ASH ] vugT-| b _ | | 15 | v _
| | | | | | | | | | | | | | | | |
“ " _ u ‘ - n v 01 ¢ _ n:.EU..:.U_ 0 * _ ~ _ 1 _ “ i N.ml_ AS°E * Ccs _ n _ _
| _ _ _ [ 1583 404 | _ _ | _ | _ _ ~ _ | 9,56~ = V1)
I A1 S T-1 = | %0371 |01 aanbry 99S| A Gt | I | | aNo | [ AGy [ wzi-l 6v | Ipy £ _
| I l 1 | | _ 1 | | 1 1 ] 1 l _ |
[ [ | [ | I I _ _ [ | [ [ _ _ [ |
_ Xepw | ULW | leuluway | 1 PN | gz | vz 1| Az ] aNo | AT 1 81 | ¥I | -ou | | _
| 3tun] | paunseay | 930N ! [ | | { ! | ! | 3s81 | (oqukS | dnoubgns |
| 1 sapwt] 3531 | 1 | & 1 ¢ 1 9 t s V¢ 1 g 1 7z j 1 1 ] _ ]

*PANULlUO] - g0 2dA3 @ILASP Jo4 uoildedsul y dnoug

"TIT 3181

51



MIL-M-38510/129A

| | | | | | | ! | | | | | ! | | |
bow sz b 5 | o 1w L KL L N | 1m0 | ., | | I I 96 | iy |
| | | | ! ! | | ! | | ! ! ] | ! !
I 2 £ | A I ! boow o bono | N1 R s6 | RLEEY |
f ! | | ! | | ! | | | ] | } | | |
bow best - S | w ! w LN 1 KNI Lodnc b . I | | 6 1 H1lg| !
| ] ! | | ! | | | | | | | | | . t
W bttt - € ! A [ | bW 1o 1 N1 KDl g6 | LRFSY !
i | | | | ] ! I | | ! ! ! | | ! |
| w |l W b -1 s017 | e w1 KT oans 1otno 1, | i I 26 | " i !
| ! ! | ! | ! ! | | | | | | I | |
Wl Wl =1 sgo01g | SR O RN ¢ 1 TR ) G 11 (¢ D S ! | 16 | " I !
| ! | | f | ! ! | | ! | I ! | | !
I R T 2 A A | | | . 1 o 1 NI | oNg | 06 | " _ |
| | | ! | ! | | | | ! | | ! | | !
I A T 2 I A | | | « | inc | aovs | N | 68 | THdy | _
! | | | | | | | ! | | | | | | | |
_ L] _ i1l _ - g m O“ h _ " — 1] _ ?.H _ Dzw _ .F:O ~ L] _ _ — _ mw _ " _ _
! | | | ! | ! ! | | | | ! | | | |
I L 2 T P P A ¢] ' I T ) S 1112 R ] ! |18 | " | i
] | ! | | | | | | ! | ! | | | | !
lw W -1 g03z | w ow I | I b Inc I NI 1 ane | 98 | " I |
! I | | | | | | | | | ! | ! | bo0,621 = Vi
I w1 oss 1 - ] g0 1 | P I I . 1 tno | one | N | S8 | Hldy | C1 |
1 1 1 1 1 1 ] ] ] | ] | | 1 | 1 1
| | | | l I ! ! ! | | | | ! | o |
N R 7 ] ! w bW L NDF N oo 1w ! ! | t8 | H1gy |
| | _ | _ [ _ _ _ | | | | _ | _ |
[ T o+ € A | | I . 1 1o | NI | NI | g8 | THig| _
! | ! | ! | | ! | | | ! | ! ! | !
[ 2 G B S | w 1w 1 N boN oo 1. | | | 28 | Hla| _
| | ! | | | ! | | ! | | | ! | | |
| TR 2 S A 3 ! W] _ | |« 1 1o 1 NI | NI | 18 | Hlly| _
I | | | | ! | | ! ! ! | | ! | | |
(I A I BT A w b L NI 1 oo 1 olno b . | ! | og | " ! |
I ! | | | | | ! | | | | | | | ! |
fw W b -1 g03 ¢ | w 1w 1 aNs b Nl 1o | . ! [ I 6L | " | I
| | | | ! ! ! | | ! | ! | | | ] |
T O I B o A A A | ! I . 1 im0} NI L oNS 1 8L | " | |
! | | | I ! ! ! ! | | ! | ! | ! |
I'w bWl -1 g0t | A _ | { . 1 1o 1 oxs | NI | £ | THdy | [
} | | | | | | | ! | ! I ! | | | |
W W b - 503 ] w w1 KL aoN o oInc L . | | | 9L | " | |
} | | | | | | | | | | I I | | | |
Fow w1 =1 g03g | w I 4w 1 oaNe 1 NI 1 o1nC 1 . | | | 6L | " ! |
! ! | | | SULOJDARM| | | | | | | ! ! ! | !
bW ! w1 -1 gorgz | pueatnoapsf o, | ! | P 0w 1 Ino I NIl oNs | ot " ! f
_ _ ! _ | 1593 40| _ | _ | | | | I | | 2,52 = Vi
iosu] g8 1 - | £031 1p1 anbry 825 A GTY | | | f avo | 1nc | oavs | N | €L | Hldy| € |
A e A s s EO SN S
| | | ! !
“ _ xe _ uL ULl | J OJA |8z | vz | Az | ow9 | AT 1 8T | ¥I | ‘oul | I
j 3tun| | poansesy | 930N | ! | | | | ! I j 3sel | LoquAks | dnodBgns |
i | s3twi] 3sa] | 1 1. ¢ 1 4 1 9o 1 ¢ J % 1 ¢ 1 2z 1 1 1 | | !
*panuLIu0) - 6§ 2dA3 90LASp 404 uOL3dadsul y dnoas 111 37gVL

52



MIL-M-38510/129A

| | | } | | | | | | | | | | [ o |
“ " “ 57 “ - g " " “ " “ NI “ N1 " 1no “ . __ “ “ “ 20T | THiyj “
| ! |
T T -+ I IS Wb | ﬂ _ [ w Vb 1no 1 NI I NI |01 | THLy| |
{ i { { { { ] { { | | | | ! ! ] !
(I -2 -1 O R s P T O T 3 G R U , | l 901 | Hlly) ,
| ] i } ] J J } | j ] J | ] ! ] !
] . lssT o -~ ) £ ] v bw | _ I 0w 1 Ino 1 NI} NI 1 osOT | Hly |
| i | i ] ! | | i | | { | | | ! |
_ " _ " _ - | G 0} ¢ _ " _ [ ﬂ NI | GND — ino _ n _ | | | 0T | " _ a
| | | | | { | | | | | | | | | | |
~ " _ " _ - ‘ g 01 g _ # _ " ~ OND ~ NI _ inG ~ " _ ﬁ y M €07 _ i u _
i I | | | { | f | | | [ | ! | ! |
T O O e S A Wb [ ! P T 1 o I T G T o 5 I N o) O " [ !
| ] ] | | | | | | | | | | ! | | |
P IS IR o 3 A _ | | W 1 Inc | awe [ NI [ 101§ THdy | [
! ] ] ] | ! | ] ] } J } ! ! ] ! ]
[ w b= 1§03 | o v | NI | GNS | 1RO | woo i i I Q0T | N | |
{ [ ! { { ] I ! I | | | | J | ] f
_ n | " | - 108 0l g | " _ n | NS _ NI [ ING _ [ _ | | I 66 | n | |
| | | | | SWA0JONRM| | ] | i | | | | i | |
I w1« b - 1 goxz | puearnoadf | J ! 1w 1 1nCc 1 NI ] CNS | g6 | " | !
| | _ | | 1593 04| | | | | | | | _ _ I 2,66 = Vil
posul g6 | - | g£03 1 |p1 ounbry 99S] A St | | | Loave | 1o 1 o8 D NT |6 ) Hldy 11 [
1 i 1 1 | | | | 1 | 1 1 | | ] | .
| f f f ] ] I | | I ] { | ] | ! |
i xep | ut {eu ttiaag | ] a1 gz 1 ¥z 1Az 1 @GN | AL 18T | ¥I 1 -ou | I _
| 3uni | paanseay | 930N f | ! | ! | | I | 381 | |oaudSs | dnoubans |
1 ] sziwi} 3s3] | ) g ¢ 1 8 Vs § ¥ 1 ¢ 1 oz 1 1 1 1 1 1
.ﬂwzc.pcou - G0 wm;.» BOLADP 404 co_.pumam:_. Y a:o;w *TI1 3ev)

53



TABLE III. Group A inspection for device type 06.
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Group A inspection for device type 08.
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4. QUALITY ASSURANCE PROVISIONS

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

4.2 Screening. Screening shall be in accordance with method 5004 of
MIL-STD-BBJ, ang 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) For class S devices, dynamic tests test condition D, using the
circuit shown on figure 4; test duration shall be 240 hours
minimum. Static tests (test condition A), using the circuit shown
on figure 5; test duration shall be 48 hours minimum.

(2) For class B devices, test condition A, using the circuit shown on
figure 5; or test condition D, using the circuit shown on figure 4.

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

¢. The percent defective allowable (PDA) for class S and class B devices
shall be as specified in MIL-M-38510, based on failures from group A,
subgroup 1 test after cooldown as final electrical test in accordance
with method 5004 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
Tot shall be used to determine the percent defective for that lot, and
the 1ot shall be accepted or rejected based on the PDA for the
applicable device class.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. Tnspections to be performed shall be those specified herein for
groups A, B, C, and D inspections {see 4.4.1 through 4.4.4).

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIT-M-38510. Tnspections 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-STD-883 and as follows:

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

b. Subgroups 4, 5, 6, 7, and 8 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 55UE of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table Il herein.
For class S devices, delta limits shall apply only to subgroup 5 of group 8
inspection.

b. Steady state life test for class S devices shall be in accordance with
table Ila of method 5005 of MIL-STD-883, using the circuit shown on
figure 5., If the alternate burn-in conditions are used, the circuit shown
on figure 4 shall be used.
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4.4.3 Group C inspection. Group C inspection shall be in accordance with table

III of method 5005 of MIL-STD-883 and as follows:

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

b. Steady state life test (method 1005 of MIL-STD-883) conditions:

(1) Test condition A, using the circuit shown on figure 5; or test
condition D, using the circuit shown on figure 4; or test condition F,
using the circuit shown on figure 5.

(2) Ty = 125°C minimum.

(3) Test duration: 1000 hours, except as permitted by appendix B of
MIL-M-38510 and method 1005 of MIL-STD-883.

c. Special subgroups shall be added to the group C inspection requirements for
class B devices, and shall consist of the tests, conditions, and limits of
subgroups 10 and 11 as specified in table III herein.

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

TABLE IV. Group C end-point electrical parameters.
Ta = 25 T Vg = #4857V

I T Device types 01 thru 10

| Test T Cimits T DeTta T~ 7Unit
| T Min T " Hax T | |
T T T T T T
l IoH { - } 320 } £50 } uA |

4.5 Methods of inspection. Methods of inspection shall be as specified in the
appropriate tables. Electrical test circuits as prescribed herein or in the
referenced test methods of MIL-STD-883 shall be acceptable. Other test circuits
shall require the approval of the qualifying activity.

4.5.1 Voltage and current. A1l voltage values given are referenced to the ground
terminal of the device under test (DUT). Current values given are for conventional
current and are positive when flowing into the referenced terminal.

4.5.2 Life test and burn-in cooldown procedure. MWhen devices are measured at 25°¢
following application gf the steady-state Tife or burn-in test condition, they shall
be cooled to within 10°C of their power stable condition prior to removal of the bias.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIC-M-385T10.

6. NOTES

6.1 1Intended use. Microcircuits conforming to this specification are intended for
originaT @quipment design applications and logistic support of existing equipment.

6.2 Ordering data. The acquisition document order 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.
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Requirements for notification of change of product to the contracting
activity in addition to notification to the qualifying activity, if
applicable.

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

Requirements for product assurance provisions.

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

breviations, symbols, and definitions. The abbreviations, symbols, and

definitio
Vic
Ity
It
IceH

IecL

VoL
Ton
VoH
Ios
Veso
VCER
Veeo
VBEO
hrE
VgE
VeE(
to
tr
ts
tr
tpLH
tpHL
tTLH

traL

ns used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:
Input clamp voltage.
High level input current (Vyy = 2.4 or 5.5 V).
Low level input current (with Vyy = .4).

High level supply current. This is the supply current with the
output high.

Low level supply current. This is the supply current with the
output low.

Low level output voltage. This at rated lToad for the TTL gates.
High level output current.
High level output voltage, TTL gate.
Short-circuit output current TTL gate.
Collector-base breakdown voltage, separate transistor.
Collector-base breakdown voltage with Rgp = 500 ohms.
Collector-emitter breakdown voltage.
Emitter-base breakdown voltage.
Static forward current transfer ratio.
Base-emitter voltage.
SAT) Collector-emitter saturation voltage.
Delay time.
Rise time.
Storage time.
Fall time.
Propagation delay time (low to high level output transition).
Propagation delay time (high to low level output transition).
Transition time (low to high level output transition).

Transition time (high to low level output transition).

84



AIL-M-33510/129A

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 Tead 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 generic-industry type. Generic-industry nicrocircuit 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 slight
physical varjations 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-33510.

Military device Generic-industry

type - e type
01 55450
02 55451
03 55452
04 55453
05 55454
056 55460
07 55461
08 554A2
09 55463
10 55464

6.6 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 Agent:

DLA - ES
Review activities: {(Project 5962-0791)

Army - AR, MI

Navy - 0S, SH, TD

Air Force - 11, 19, 85, 99
DLA - ES

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

Civil Agencies Coordinating Activities:
NASA - NA
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