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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL TTL, COUNTERS,
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, TTL, binary and decode counters. Three product assurance classes and a
choice of case outline/lead finish are provided for each type 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 type. The device type shall be as shown in the following:

Device type Circuit

01 Divide-by-12 Counter

02 4-Bit Binary Counter

03 Synchronous 4-Bit Decade Counter
(Asynchronous Clear)

04 Synchronous 4-Bit Binary Counter
{Synchronous Clear)

05 Synchronous 4-Bit Decade Counter
{Synchronous Clear)

06 Synchronous 4-Bit Binary Counter
(Asynchronous Clear)

07 High-speed Decade Counter

08 Synchronous 4-Bit Up/Down
Decade Counter

09 Synchronous 4-Bit Up/Down

Binary Counter

1.2.2 Device class. The device class shall be the'product assurance level as
defined in MIL-M- 0.

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

Letter Case outline, (see MIL-M-38510, appendix C)
A F-1 (14-lead, 1/4" x 1/4" flat package)
B F-3 (l4-lead, 1/8" x 1/4" flat packaye)
c D-1 (14-lead, 1/4" x 3/4" dual-in-line package)
D F-2 (l4-1ead, 1/4" x 3/8" flat package)
E D-2 (16-1ead, 1/4" x 7/8" dual-in-1ine package)
F F-5 (16-lead, 1/4" x 3/8" flat package)

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

FSC 5962
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Absolute maximum ratings.

Supply voltage range
Input voltage range- - - - - ~ - = = = = =
Storage temperature range- - - ~ - - - - -
Maximum power dissipation (Pp) 1/

Device types 01, 02, 07- - - = - -~ « - =

Device types 03 through 06

Device types 08 and 09
Lead temperature (soldering 10 seconds)- -
Thermal resistance, junction to case (0j¢)

0.08°C/mW for dual-in-line package

1.4

2.
2.1

Junction temperature (Tg)- - - - - -~ - -

Recommended operating conditions.

Supply voltage
Minimum high level input voltage
Maximum low level input voltage- - - - - -
Normalized fanout (each output)
Device types 01, 02, 07, 08, 09- - - - -
Device types 03, 04, 05, 06
Low-Tevel- - - = = = = = = - = -« - - =~
High level
Width of input count pulse, tp(in)
Device types 01, 02, 07
Device types 08, 09- - - -« « = - « - - -
Width of reset pulse,
Device types 01, 02,
Input clock frequency, fcyock
Device types 01, 02, O
Device types 03, 04, 05, 06, 08, 09- - -
Width of clock pulse, t
Device types 03, 04, g&EngK)

Width of clear pulse, ty(cLEAR
Device types 03, 04, Og, 5%,)08, 09- - -

Setup time, t .

Device typegSBZ?P&4, 05, 06
Data inputs- - = = ~ = = = = = « =« - - -
Enable P
Load
Clear (04 and 05 only)

Setup time, t ),

Device typegssggpo9

Data inputs- - ~ = = = = = =« =« - « - « -
Hold time at any input, typ

Device types 03, 04, 05, bg, 08, 09- - - -~

Case operating temperature range

APPLICABLE DOCUMENTS

Government specifications and standards.

-0.5 V¥dc to 7.0 Vdc
-1.5 vdc at -12 mA to 5.5 Vdc
-65° to +150°C

268 mW

500 mW

490 mW

300°C

0.09°C/mW for flat package;

175°C

4.5 Vdc minimum to 5.5 Vdc maximun
2.0 Vdc
0.8 Vdc

10 maximum

10
20

maximum
maximum

50
25

ns minimum
ns minimum
50 ns minimum

0 to 10 MHz
0 to 20 MHz

30 ns minimum

25 ns minimum

20 ns
25 ns
30 ns
25 ns

minimum
minimum
minimum
minimum

25 ns minimum

0 ns minimum
-55° to +125°C

Unless otherwise specified, the

following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 -
1/

Microcircuits, General Specification for.

Must withstand the added Pp due to short circuit test (e.g9., Ips).
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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.

3.2.1 Terminal connections and logic diagram. The terminal connections and logic
diagrams shall be as specified on figures 1 and 2 respectively.

3.2.2 Truth tables and timing diagrams. The truth tables and timing diagrams shall
be as specified on figures 3 and 4 respectively.

3.2.3 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this specification
and shall be submitted to the qualifying activity as a prerequisite for qualification.
A1l manufacturers' schematics shall be maintained and available upon request.

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

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MILT-M-38%510 (see 6.5).

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

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. (Subgroups 7 and 8 testing requires only a
summary of attributes data.)

3.6 Marking. Marking shall be in accordance with MIL-M-38510. At the option of the
manufacturer, the country of origin may be omitted from the body of the microcircuit,
but shall be retained on the initial container.

3.7 Microcircuit group assignment. The devices covered by this specification shall
be in microcircuit group number 5 {see MIL-M-38510, appendix E).

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 of MIL-STD-883, as applicabte,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:
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TABLE I, Electrical performance characteristics.
. Device Limits \
Test Symbol Conditions type Nin Max Unit
High-Tevel output voltage VOH VCC = 4,5V, VIN = 0.8V 01632687, 2.4 v
IOH = =400 pA ’
High-Tevel output voltage VOH VCC =45V, VIN =0.8V 82,82, 2.4 v
IOH = -800 uA ’
Low-Tevel output voltage ) Vop = 4.5V, | Vyy = 2.0V 01,02,03, 0.4 v
oL cc IN 04.05.06
IOL = 16 mA 07 .
Vey = 0.8V 08,09 0.
IN * ’
Input clamp voltage VIC VCC =4,5V, IIN = -12 mA 81,8%,82, -1.5
Te = 25°C 07.08.09
High-level input current at IIH] VCC =55V, VIN =2.4V 01,02,07 40 LA
reset inputs
High-Tevel 1nput current at IIH2 VCC = 5.5V, VIN = 5.6V 01,02,07 100 vA
reset inputs
High-level input current at I Vor = 5.5V, Vo = 2.4V 01,07 80 uA
input A IH3 cc IN
High-TeveTl input current at IIH4 VCC = S.S”V,‘VIN =hH,5V 071,07 200 R
input A
High-level input current at IIH5 Vcc = 6,5V, VIN =2.4V 01,07 160 vA
input BC or BD
High-Tevel input current at IIH6 VCC = 5,6V, VIN =55V 01,07 400 vA
input BC or BD
igh-ievel input current at IIH7 VCC = 5.5V, VIN =24V 02 80 uA
input A or B
High-Tevel 1nput current at IIH8 VCc = 5,5V, VIN = 5.6V 02 200 pA
input A or B
H;gh;]eve] 1g?utTcurrent at IIHQ VCC =55V, VIN =24V gg,gg, 80 uA
clock or enable 2
High-level iggut current at IIH]O VCc = 5,5V, VIN'= 5.5V gg,gg, 200 uA
clock or enable T N
H1gh-1$ve1 input current at IIH11 VCC =55V, VIN =2.,4Y 82,83,8;, 40 vA
other inputs 208,
High-1$ve1 input current at IIH12 Vcc =5,5V, VIN = 5.5V 82,83,83, 100 vA
other inputs 208,
LowéTe¥e1 input current at IIL] VCC =55V, VIN = 0,4V 01,02,07 |-0.4 ~1.6 mA
reset inputs
%ow—1exe1 Tnput current at Tiio [Vec = 25 Vs Viy = 0.4V og]og -g.; -?.g mﬁ
nput 3 =\ ~le m
%ow—1eve1 input current at IIL3 VCC = 5.6V, Viy = 0.4 v 8; -1.? -g.f mﬁ
nput BC or BD -1, -6, m
Low-level input current at 1 Vap = 5.5V, V., =0.4YV 02 -0.4 -3.2 mA
input A or E IL4 cc IN
Low-Tevel input current at IIL5 Vcc =55V, Vi = 0.4V 03,04 |-1.0 | -2.3 mA
glock, count up or count 82.82 55 — x
own s -0. -1, m
Low-Tevel input current at IIL6 VCC = 5,5V, VIN = 0.4V 03,8gf05, -0.4 -1.3 mA
data inputs
P 08,09 [-0.7 -1.6 mA
Low-level input current at IIL7 VCC = 5,5V, VIN = 0.4V 03,04,05,] -0.5 -1.6 mA
clear, enable, and load 06,08,09
Low-1evel input current at IIL8 VCc =55V, VIN = 0.4V 03,04,05,] -1.0 -3.2 mA
|_count enable T 06
Short-circuit supply current IOS VCc =55V 1/ gl,gg,gg, -20 -57 mA
1] ’ 9
07
08,09 =20 -65 mA
Supply current I Ven = 8.5V, V., =4.5V 01,02,07 44 mA
cc cc » N 08,09 B A

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
W Device Limits Unit
Test Symbol Conditions type Min Max
High-level supply current ICCH VCC =55V 2/ 03,04, 85 mA
05,06
Low-Tevel supply current TecL Veg = 5.5V 3/ 03,04, 91 mA
05,06
Maximum frequency of Tnput FMAX 01,02,07 10 MHz
count pulses
Maximum Tnput cTock FMAX 03,04,05,] 20 MHz
frequency 06,08,09
Propagation delay time to tPLH] 01,07 20 115 ns
Togical H Tevel from input
count pulse to output D
Propagation delay time to tPHL] 01,07 20 115 ns
Togical L level from input
count pulse to output D
Propagation delay time to tPLHZ 02 20 135 ns
logical H level from input
count pulse to output D
Propagation delay time to topLe 02 20 135 ns
logical L Tevel from input
count pulse to output D
Propagation delay time, tPLH3 03,04, 3 58 ns
low-to-high-level carry 05,06
output from clock
Propagation delay time, tPHL3 03,04 3 58 ns
high-to-low-level carry 05,06
output from clock
Propagation delay time, tPLH4 03,04, 3 36 ns
Tow-~to-high-level Q output 05,06
;rom clock T VCC =50V 5
ropagation delay time, t - 03,04, 3 ns
high-to-Tow-level Q output PHL4 CL = 50 pF10% 05.06
from clock RL = 3900 +5%
Propagation delay time, tPLHs 03,04, 3 27 ns
low~to-high-Tevel carry 05,06
output from enable T
Propagation delay time, tPHLS 03,04, 3 27 ns
high~to-low-level carry 05,06
output from enable T
Propagation delay time, tPHLG 03,04, 3 47 ns
high~-to-low-level Q output 05,06
from clear
Propagation deTay time, tPHL7 08,09 3 57 ns
high-to-Tow-Tevel Q output
from clear
Propagation delay time, tPLH8 08,09 3 66 ns
Tow-to-high-level Q output
from load input
Propagation delay time, touLs 08,09 3 62 ns
high-to-low=Tevel Q output
from load input
Propagation delay time, tPHL9 08,09 3 39 ns
high-to~low-level carry
output from count up input
Propagation delay time, tPLH9 08,09 3 45 ns
low-to~high-level carry
output from count up input

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

Test Symbol Conditions type Min Max Unit
Propagation delay time, tPHL10 08,09 3 39 ns
high-to-Tow-1evel borrow
output from count down input
Propagation delay time, tPLH]O 08,09 3 12 ns
low-to-high-level borrow
output from count down input VCC =50V
Propagation deTay time, t - £ +10% S
low-to-high-level, Q output PLH11 CL 50 pF 08,09 3 63 n
from count up or count down RL = 390q 15%
input
Propagation delay time, tPHL11 08,09 3 71 ns
high-to-low-level, Q output
from count up or count down
input

ot more than one dutgut should be shorted at a time.

/N
2/ Ioey 1s measured: (a

all other inputs high and all outputs open.
3/ ICCL s measured: (a) With the clock input high; and (b) Then again with the clock input low

with all other inputs Tow and all outputs open.

With the load input high; and (b) Then again with the Toad input low with

TABLE II. Electrical test requirements.
MIL-STD-883 Subgroun  (see table II1I)
Test requirements Class S Class B Class C
devices devices devices
Interim electrical parameters 1 1 None
(Pre Burn-In) (Method 5004)

Final electrical test parameters 1*,2,3,7, 1*,2,3,7,9 1,7
(Method 5004) 9,10,11
Group A test requirements 1,2,3,7,8, 1,2,3,7, 1,2,3,7,9
(Method 5005) 9,10,11 9,10,11
Group B test requirements 1,2,3 N/A N
(Method 5005) 9,10,11 ! A
Group C end point electrical N/A 1,2,3 1
parameters (Method 5005)
Additional electrical subgroups for N/A None 10,11
Group C periodic inspections
Group D end point electrical 1,2,3 1,2,3 1
parameters (Method 5005)

*PDA applies to subgroup 1 (see 4.2c).
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a. Burn-in test (method 1015 of MIL-STD-883).

(1) Test condition D or E, using the circuit shown on figure 5, or
equivalent.

(2) Tp = 125°C, minimum.

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

¢. Percent defective allowable (PDA) - The PDA for class S devices shall be as
specified in MIL-M-38520. The PDA for class B devices shall be 10 percent
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 1ot shall be used to determine the percent defective for that lot, and
the lot shall be accepted or rejected based on the PDA for the applicable
device class.

4.3 Qualification inspection. Qualifiction inspection shall be in accordance with
MIL-M-38510. 1Inspections 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 MIL-M-38510. 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 Groug 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 II herein.

b. Subgroups 4, 5, and 6 shall be omitted.
4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method SOOE of MIL-STD-883. Electrical parameters shall be as specified in table
II herein.

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 Il herein.

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

¢. Steady state 1ife test (method 1005 of MIL-STD-883) conditions, or
equivalent.

(1) Test condition D or E, using the circuit shown on figure 5, or
equivalent..

(2) Tp = 125°C, minimum.

{3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510.
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4.4.4 Groug D insEection. Group D inspection shall be in accordance with table IV
of method 0 - -883. End point electrical parameters shall be as specified
in table II herein,

4.4.5 Inspection of packaging. The sampling and inspection of the preservation,

packaging, and container marking shall be in accordance with the requirements of
MIL-M-38510,

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

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

5. PACKAGING

5.1 Packaging requirements. The requirements for the packaging of microcircuits
shall be in accordance with MIL-M-38510.

6. NOTES
6.1 Notes. The notes specified in MIL-M-38510 are applicable to this specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for
original equipment design application and logistic support of existing equipment.

6.3 Ordering data. The contract or purchase 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 1ot to be supplied with each
shipment by the device manufacturer, if applicable.

c. Requirements for certificate of compliance, if applicabie.

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 results, if
applicable.

f. Requirements for product assurance optious.

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 will not apply to direct purchase
by or direct shipment to the Government.

h. Requirements for "JAN" marking.

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

GND - - - « = = - - - . Electrical ground (common terminal)
VIN = = = = = = = = <« - Yoltage level at an input terminal

6.5 Logistic support. Lead materials and finishes (see 3.3) are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be procured to device class B (see 1.2.2), lead material and finish C (see 3.3).
Longer Tength leads and lead forming shall not affect the part number.
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CASES A.B AND D

INPUT %UT PUTS QUTPUTS

EOOOOO O

ORONONONORONO)

INPUT NC v R R
Py ce Rapsf?

. CASESA,BANDD

INPUT OUTPUTS QUTPUTS

ofcXe)ofcfofo

CASE C
INPUT OUTPUTS OUTPUTS
A NC A B GND
14 i2 10{]91]}8
Qv Qp Qe j
P ~—iin BC
RO(” RO(Z)—l
1 2 3 4 S 6
INPUT NC NC NC V, R R
cc 1) "0
g Ror foe)
DEVICE TYPE 01
CASE C
INPUT OUTPUTS OUTPUTS
A NC A D GND B [
13 211 n H ) 8
L] QA Qp QB J
In A Qc
P —{in B
Rg(!) RO(Z)
- 2 3 49 5 6 7
INPUT RO(I) RO(Z) NC VCC NC NC
B RESETS

DEVICE TYPE 02

CASE E AND F
ouTPUTS
CARRY ENABLE
Vee OUTPUT Qy Qg Q¢ Qp T LOAD
16 14 13112 H 10 9
CARRY Q4 Qg Q¢ Qp ENA1BLE
LOAD
ENABLE
A 8 C 2] P
! 2 3 4 5 6 7 8
CLEAR CLOCK A

0 ENhPELE GND
DATA INPUTS

DEVICE TYPES 03, 04, 05, 06

FIGURE 1.

Terminal connections {top view).
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CASE C CASES A AND D
INPUT ouTPUTS __ outeuts INPUT QuTPUTS OUTPUTS
A NC A D GND 8
A NC A D GND B C
pinlpinlcioin WOOLOOO
N T |E= ===
InA Qa Qp 08 Q¢ . InA Qq Qp Q8q;
h In BO Rg (@) B0 INPUT Ro(2)|—{m
Roll) Rg(2) Ra(h i {Roll) Rpl2) Rg(l)
] | = ——
| | L] | ] | |
185|000 loJoNoRoXoXoXe
INBPUT oll) Rol2) NC Ve Rg ) Rg ) \NPU Roll) Ro(2} Vee Rol) Rgf2)
ZERO RESETS NINES RESETS ZERO RESETS NINES RESETS

DEVICE TYPE 07

CASES E AND F

INPUTS OUTPUTS INPUTS
. r N
Vee 04T cLear'BoRrOw carRY Loap  DATA  DATA
16 15 14 13 12 Xl 10 9

A CLEAR BORROW CARRY LOAD c

COUNT COUNT

Qg QA DOWN UP Q¢ Qp

] 2[ 13 4 5 6 7 8
DATA Qg 9y , COUNT COUNT Q¢ Qp, GND

8 \W_—/ oown up , \=__ O
INPUT OuUTPUTS m‘s__/ OUTPUTS

LOGIC: Low input to load sets Q AT A,
Qg =B, Qc =C, andQp =D

DEVICE TYPES 08 and 09

FIGURE 1. Terminal connections - Continued.
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OUTPUTS
Qa Qs

.

cP cP o

' Rol!
v olth cesers
Rol2)
INPUT  INPUT
A BC

DEVICE TYPE 01

OUTPUTS

Qa Qg Qc @
J A J B J C J D—J
cp 9 CP (o] N cpP
K A K 8 K C K D

D,

INPUT INPUT  Rg(1) Rol2)
A RESETS

DEVICE TYPE 02

FIGURE 2. Logic diagrams.
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LOAD $

L r—
DATA ‘ E [
A - <& 1

.

U
J

!

cLOCK Do

I

DATA . 1]
° [ 3

>CK
DATA

K
" 4 1 CLEAR

&

wills

l'--;;-:-2>CK
B

DATA - B K o
D L ¢ CLEAR
CLEAR <DC Y
ENABLE

- B

DEVICE TYPE 03

FIGURE 2. Logic diagrams - Continued.
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Qa

Qg

Qp

CARRY
OUTPUT
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DATA D

COUNT P

ENABLE) T CARRY
OUTPUT

DEVICE TYPE 03

LOAD >
CLEAR —q > .»ti::>$_J o s
] M
Dl
DATA A [ -F_i:::>l K
Lq 'Pti::>*‘J Qe[ TT 9
sl
DATA B - “
*fZE::}»—J oc Q¢
=
DATA C ¥
L—'\ -
L ] v ot
CLOCK — > = Lk{::>CK
L—

FIGURE 2. Logic diagrams - Continued,
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GA

~ | |
A
4 lg‘! os
=D
s |-g__&_ﬂ
‘l_-lﬂ.'ﬂ —f
- li'-‘?._l_:_:._%;g?‘.‘...”
C —

i
| OO -

AU
S

gl
) lll
d »

DEVICE TYPE 04

FIGURE 2. Logic diagrams - Continued.
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CLEAR —>o '

DATA A
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DATA B

DATA C

cLoCK —{>e

DATA D

[ -

COUNT P —
ENABLE || T

DEVICE TYPE 04

FIGURE 2. Logic diagram - Continued.
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:)""‘J Qa Qa
D En=P
_ ‘ ;lK
D——l _D—J QB—o—QB
Oy
' K
— L——D_" Q19
: =D
4 - lex
FD -y——-D‘"J %1 %
= D
D _i?"
L—\ CARRY
L OUTPUT
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LOAD
e D
d J Q QA
b ——PCLK
DATA 1
AC |k
—
1 - )
J b ¢————PCLK
DATA
8 o ) x
1
CLOCK [>
__/ _ D CLK
DATA
- B
Eﬂ >: ) J ¢ -Qp
y ‘———PCLK
DATA )
D o— ) : | K Q-
CLEAR [: T |
ENABLE
CARRY

::gDJ

DEVICE TYPE 05

FIGURE 2. Logic diagram - Continued.
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LOAD. ———;D—_

CLEAR {>o—- p N By
([: ]
DATA A | _ ;l"
|
= p
DATA B 51"
}J' Q¢ QC
EDajii=s
DATA C K
B
No _5‘1 [ 0 gt
CLOCK 1 >0 j ‘—LJDCK
DATA D :)_, p'K Qo
cte {5 - = cant

DEVICE TYPE 05

FIGURE 2. Logic diagrams - Continued.
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LOAD %
o

t >: . J Q o] QA
) p———PCLK
DATA < |
. O
1 CLEAR
’ J
T
] J Q Qg
— N D
‘ J ) p| $—CPCLK
DATA
8o K
.r_:}g age
CcLOCK Dc
— N B
- »_x@ e
DATA :)
Co K
e CLEAR
T
L
J Q 0 QD
~ It D
J ) ———PCLK
DATA \E
°° O
|| Cli,EAR
CLEAR [:
- o
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DEVICE TYPE 06

FIGURE 2.

Logic diagrams -Continued.
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LOAD >
CLEAR — D= D ST\ SR
[ ] Dlex
[ ‘
DATA A E K
4 '_FID"'“J Qg1 98
=Ba ™
) CK
O
DATA B K
. S
J Q-H1r—Q
.._D_l ._»-D- C r C
Y ek
- P,
DATA C
=D " o at™
et
crock —{ > D‘l D
D=
DATA D :
COUNT{P —
ENABLE r:fD— g—\ CARRY
= ) OUTPUT

DEVICE TYPE 06

FIGURE 2. Logic diagrams - Continued.
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o

IN BD

Qa OQB Qc
Q —¢ Q Q
O—CLK :__) CLK CLK r—h CLK
P P M P Q P g’
| A
LL _
JF

Ro(l) RO(Z) Rg(l) R9(2)

i
+_ﬁ

DEVICE TYPE 07

FIGURE 2. Logic diagram - Continued.
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DEVICE TYPE 08

Logic diagram
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BORROW
[ —o ooy
__ CAARY
' v outePut
DATA
neutA © )2
PRESE
DOWN Q —0 OUTPUTO
COUNT A A
r -
up O
COUNT CLEAR
="
DATA
INFUT B o &
PRESET]
Og 0 OUTPUT Op
—qr
- Oy
CLEAR

PRESET

CLEAR

DATA
INPUT O

>
S50
w2 T
5P
>

CLEAR o—DoJV
ESE

o OUTPUT Ogy

DEVICE TYPE 09

FIGURE 2. Logic diagram - Continued.
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DEVICE TYPE 01 DEVICE TYPE 02
Output Output

Count{ D[ C!BJ A Count| D] C|B| A
0 LIL|L{L 0 LIL|L|L
1 LIL|L|H 1 LIL|LH
2 LIL{H|L 2 LI L{H{L
3 Li{L{H|H 3 LIL{H|H
4 L|IH|L{L 4 LIH|L{L
5 LIH|L|H 5 LIH|L|H
6 H/ LIL|L 6 LIH|H|L
1 H{iL|L|H 7 L{H|H|H
8 HiL|H|L 8 HiLIL{L
9 H|L|H|H 9 HIiL|L{H
10 HIH|{L|L 10 HI|L|H|L
11 H H|L|H 11 HIL|H|H
12 HIH|L|L
13 HIH|L|H
14 H/ H{H|L
15 HI H|H|H

NOTES FOR TYPE 01:
1.

2.
3.
4

Output A connected to input BC.
To reset all outputs to logical L, both Ro(1) and Ro(2) inputs must be at logical H.

Either (or both) reset inputs Ro(1) and Rq(2) must be at logical L to count.

When used as a divide-by-twelve counter, output A must be externally connected to input BC.
The input count pulses are applied to input A. Simultaneous divisions of 2, 6, and 12 are per-
formed at the A, C, and D outputs as shown in the truth table above.

When used as a divide-by-six counter, the input count pulses are applied to input BC.
Simultaneously, frequency divisions of 3 and 6 are available at the C and D outputs. Indepen-
dent use of flip-flop A is available if the reset function coincides with reset of the divide-by-
six counter. ’

NOTES FOR TYPE 02:

1

2.
3.
4

Output A connected to input B.

To reset all outputs to logical L, both Ry(1) and Ro(z) inputs must be at logical H.

Either (or both) reset inputs Ro(1) and Rp(2) must be at logical L to count,

When used as a 4-bit ripple-through counter, output A must be externally connected to input B.
The input count pulses are applied to input A. Simultaneous divisions of 2, 4, 8, and 16 are
performed at the A, B, C, and D outputs as shown in the truth table above.

When used as a 3-bit ripple-through counter, the input count pulses are applied to input B.
Simultaneous frequency divisions of 2, 4, and 8 are available at the B, C, and D outputs.
Independent use of flip-flop A is available if the reset function coincides with reset of the 3-bit
ripple-through counter.

FIGURE 3. Truth tables.
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SYNCHRONOUS TRUTH TABLE, DEVICE TYPES 03 AND 05

Inputs at time tp Qutputs at time tp+1
Enable | Enable Carry
Clock P T ILoad| Al By C| D {Clear] QAo | QB | QCc | QD output
CP L X H X X1 X| X H NC | NC| NC| NC NC
CcP X L H X|{ X | X| X H NC | NC | NC | NC L
cP H H H X X|X| X H Previous count H if count
plus 1 (note 1) =9
L if count
<9
CP X H L X| X|X| X H A B o) D | H if count
=9
L if count
<9
CcP X L L X| X[ X[ X H A B C D L
ASYNCHRONOUS TRUTH TABLE, DEVICE TYPE 03
Inputs at time t, Qutputs at time tpn+1
Enable | Enable Carry
Clock P T Load | A Clear | QA | QB | Qc | Qp joutput
X X X X X XX L L L L L L
NOTES: UP Count Sequence Table
1. See UP count sequence table. QA QB | QC QD
2. L = VIL for inputs, VQI, for outputs. (LSB) (MSB)
3. H = VIH for inputs, VOH for outputs.
_ L L L L
4, X =YVygor ViL. H L L L
5. CP = clock pulse. L H L L
6. NC = no change. H H L L
L L H L
H L H L
L H H L
H H H L
L L L H
H L L H

FIGURE 3. Truth tables - Continued.
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SYNCHRONOUS TRUTH TABLE, DEVICE TYPES 04 AND 06

Inputs at time tp Outputs at time tp41
Enable | Enable Carry
Clock P T Load | A} B| C| D |Clear| Qa { QB | Qc | QD output
Cp L X H X[XI XX H NC | NC | NC | NC NC
CcP X L H X X[ X|X H NC { NC | NC | NC L
CP H H H | X| X| X | X H Previous count H if count
plus 1 (note 1) = 15
L if count
<15
CP X H L X1 XXX H A B C D H if count
=15
L if count
< 15
CcP X L L X| XXX H A B C D L
ASYNCHRONOUS TRUTH TABLE, DEVICE TYPE 06
Inputs at time t, Qutputs at time tp+1
Enable | Enable Carry
Clock P T Load | A Clear | Q4 | @B | Q¢ | Qp |output
X X X X X[X]1X]X L L L L L L
NOTES: UP Count Sequence Table
1. See UP count sequence table. QA QB | QC QD
2. L = ViL for inputs, VQL for outputs. (LSB) (MSB)
3. H = VIH for inputs, VOH for outputs.
4. X =Vigor Vyy. L L L L
5. CP = clock pulse. E II; i IL..
6. NC = no change. H H L L
L L H L
H L H L
L H H L
H H H L
L L L H
" H L L H
L H L H
H H L H
L [ L H H
H L H H
L H H H
H H H H

FIGURE 3.

Truth tables - Continued.
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DEVICE TYPE Q7

‘BCD count sequence
(see note 1) Reset count (see note 2)
Qutput Reset inputs Qutput
Count { D|C|B | A Ro(1) | Ro(2) | R9(1) [Rg2) [D C B A
0 LIiL|L|L H H L X L L L L
1 L|L|L|H H H X L L L L L
2 L|L|H|L X X H H HL L H
3 L|L|H|H X L X L COUNT
4 LIH|L]|L L X L X COUNT
5 LIHIL|H L X X L COUNT
6 LIH|H|L X L L X COUNT
7 LIiH|HIH . -
8 ETL TLTL NC - No internal connection.
9 HIL{L}|H
NOTES:

1. Output A connected to input BD for BCD count.

2. X indicates that either a logical H or a logical L. may be present.

3. When used as a binary coded decimal decade counter, the BD input must be externally
connected to the A output. The A input receives the incoming count, and a count sequence is
obtained in accordance with the BCD count sequence truth table shown above. In addition to
a conventional zero reset, inputs are provided to reset a BCD count for nine's complement
decimal applications.

4. If a symmetrical divide-by-ten count is desired for frequency synthesizers or other applica-
tions requiring division of a binary count by a power of ten, the D output must be externally
connected to the A input. The input count is then applied at the BD input and a divide-by-ten
square wave is obtained at output A,

5. For operation as a divide-by-two counter and a divide-by-five counter, no external inter-

connections are required. Flip-flop A is used as a binary element for the divide-by-two
function. The BD input is used to obtain binary divide-by-five operation at the B, C, and D
outputs. In this mode, the two counters operate independently; however, all four flip-flops
are reset simultaneously.

FIGURE 3. Truth tables - Continued.
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*as|nd buLob BALILSO4 = 4 '8
*ajqeoiidde jou = yN */
*abueyd ou = N °9
S PR HIp 2 x g
“sandno wos MOy ¢synduy oy RIp = 0 9
*s3nd3no 4oy .6> ¢syndul J04 .:> =7 °€
*3jqe} 2ouanbas JuUNOd UMOp IS  “¢
*3|qe} 9dusnbas 3junod dn WS |
*SILON
0 # Wunod g H (Z @10u) .
0 = JUNod ST VN ON VN 1 SNUIW JUNOD SNOTAIXG T X XX H d H
6 <unod i1 H (1 910U)
VN ON VN g = Junod 1 I 1 snid Junod snotaaxg T X X} X H H d
0 # Junod T H 6 <Iunoo I H
0 = JUnod . I ON ON & = Jun0d Ji T a 0 g \4 1 X |X| X 1 H H
umop dn umop dn
unoyH umop unoD Junop
H H T T 1 T H X |X| X H H H
H H ON | ON} ON | ON T X | X ]| X H H H
Mmoxrrog A1re) G [ | 9 | Vo | 1D 2 |g| v |peo1| umop dn
mno) | juno)

T+Uy awny ye sidinQ

Uy s y& synduy

J19dVL HLNYL 80 AdAL HOIAAdA

Truth tables - Continued.

FIGURE 3.
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DEVICE TYPE 08

UP COUNT SEQUENCE TABLE

Q |9 | | @ |Carry
- (LSB) (MSB)

L L | L L H
H L | L L H
L H L L H
H H L L H
L L H L H
H L H L H
L H H L H
H H H L H
L | L | L H H
H L L H L

FIGURE 3. Truth tables - Continued.
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DOWN COUNT SEQUENCE TABLE

Qa Qe | Q Qp Borrow
(LSB) (MSB)

H L L H H
L L L H H
H H H L H
L H H L H
H L H L H
L L H L H
H H L L H
L H L L H
H L L L H
L - L | L L L
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Truth tables ~ Continued.

*3s|nd 6uLob aALjLsod = 4 °g
*alqeot|dde q0u = yN 4
*abueyd ou = 9§ -9
.4H> J0 =H> =X °§
°sand3no a0y Io> ¢syndut Jaoy HL, _ H ¢
*sINd3In0 w0y Ao> ‘sinduy Joy .:> =7 °¢
*91qe3 aduanbas junod umop 39§ °Z
*aqe} 3dudnbas junod dn asg *|
:$310
0 #munod I H (z 930u)
0 = JuUnod St 1 VN ON VN 1 Suurw junod SNOIAdIg 1 x| x| X H d i
6T <umod T H (1 a30u)
VX ON : VN G = JUnod JI I 1 snid Junod Snotasxgd 1 X X| X H H d
0 # Junod 1 g ST <JN0d T H
0 =3unod ;1 I ON ON Gl = Junod 1 "I a 2 4 < 1 X X x 1 H H
umop dn umop dn
Juno)d umo) | junon unoyH
H H 1| 1| 1|1 H X [x|x | =m H H
H H ON |ON| ON |[ON | 1 X [X|X | H H H
moxzog f1xe) Gy | O | % | Vo | xeed 0 gl v |peor| umop dn
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1+0g, owp ye syndmo
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FIGURE 3.
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DEVICE TYPE 09

Borrow

QD
(MSB)

QB | QC

. DOWN COUNT SEQUENCE TABLE

QA
(LSB)

Carry

‘Truth tables - Continued.

QD
(MSB)

UP COUNT SEQUENCE TABLE

QB | QC

QA
(LSB)

FIGURE 3.
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DEVICE TYPES 03 AND 05: SYNCHRONOUS DECADE COUNTERS

typical clear, preset, count, and inhibit sequences

Illustrated below is the following sequence:
1. Clear outputs to zero.
2. Preset to BCD seven.
3. Count to eight, nine, zero, one, two, and three.

4. Inhibit.
CLEAR
DEVICE TYPE 03 U (ASYNCHRONOUS)
1
CLEAR !
DEVICE TYPE 05 L_I: (SYNCHRONOUS)
LOAD ' | [
i
/A J——T——'—l—'-— — a—— — — — — — —— — —
' - - - —— — — — — —a——u —— —— pra——
]
B l - b — - _— — —— —— — ——— ———
DATA -J l l—--—----._......_.________‘___
INPUTS e e e e e e
]
[ - _— — — Sum— — L ] —  aomee e
t
|

DEVICE TYPE 03 /
DEVICE TYPE 05

.
ENABLE F i Y | ]"———'
| 1 ! :
ENABLE T N 2 e
— i ' :
"L T L LI L
[] ] [}
——— o —! t ' |
% __ . l I
ourpurs% e ' :
QC_ — : I I {
—_——— i
L % et I !
—— _; : : :
]
CARRY L P | '
] 7 8 9 0 | 2 3
Il | [Je——count —f INH{BIT
cLear [RE

FIGURE 4. Timing diagrams.
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DEVICE TYPES 04 AND 06: SYNCHRONOUS BINARY COUNTERS

typical clear, preset, count, and inhibit sequences.

Illustrated below is the following sequence:
1. Clear outputs to zero.
2. Preset to binary twelve.
3. Count to thirteen, fourteen, fifteen, zero, one, and two.

4. Inhibit.
CLEAR
DEVICE TYPE 06 | ’(ASYNCHRONOUS)
i
CLEAR |
DEVICE TYPE 04 - L (syncHrONOUS)
|
LOAD ! L]
~ | Rt S U —
A | !
{
: = -
DATA : —
]
1

INPUTS CJ—————:———
P XZIZIZCZZ ===

DEVICE TYPE 06
DEVICE TYPE 04

] 1

: 1 ;

ENABLE P i
bt i

ENABLE T ! 1 : ! l

) ! '
— — —— § [
(- L LU
—_— ;
J Y N T T e R I
OUTPUTS —— :
Q i |
e i
— et [}
Q@ __ L J L l
N | 1 ]
{ ]
CARRY b 1 |
H2 i3 14 15 0 2

| | Je———count o} INHIBIT ->
PRE -
CLEAR SET

FIGURE 4. Timing diagrams - Continued.
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typical clear, load, and count sequences

Illustrated below is the following sequence:

1. Clear outputs to zero.

2. Load (preset) to BCD seven.

3. Count up to eight, nine, carry, zero, one, and two.

4. Count down to one, zero, borrow, nine, eight, and seven.

DATA <

|
|

f]

——
—
—
o
[~

j_
'

ouTPUTS [ |

|
!
|
1
|
i
|
|
I
t
°c:_ll 'l [
|
!
|
|
|
'|

|

u
BORROW u

]
[
Pt
[
—— lo | 7 . ’ 0 ' 2 1 0 ’ s )
ILLUSTRATED COUNT uUP COUNT DOWN

CLEAR PRESET

DEVICE TYPE 08 SYNCHRONOUS DECADE COUNTER

NOTES:
A. Clear overrides load, data, and count inputs.
B. When counting up, count down input must be high; when counting down, count-up input must be high.

FIGURE 4. Timing diagrams - Continued.
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typical clear, load, and count sequences

Illustrated below is the following sequence:

1. Clear outputs to zero.

2. Load (preset) to binary thirteen.

3. Count up to fourteen, fifteen, carry, zero, one, and two.

4. Count down to one, zero, borrow, fifteen, fouteen, and thirteen,

CLEAR M

LOAD

5

-
—

|
| | i
| | |
— | I |
oUTIUTS —_t 1 i | |
% _l | | [ ) | | |
[ 1| ! | [
Q0 - _| | [ [ i | || }
~ e TG |
CARRY ot (| LJ | } i
[ [ | | i
BORROW [ Vo 1 ] u i
SEQUENCE I ° I lul 14 15 0 1 2 ® 0 16 1 13
ILLUSTRATED f———ems  COUNT UP ol [ e COUNT DOWN
“crean ® “rreser’
DEVICE TYPE 09: SYNCHRONOUS BINARY COUNTER
NOTES:

A. Clear overrides load, data, and count inputs.
B. When counting up, count-down input must be high; when counting down, count-up input must be high.

FIGURE 4. Timing diagrams - Continued.
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Device types 01, 02, and 07

Veg=5SV
O—

|||[

ce O

CP: 100 kHz square wave; 0-3 V
Ry thruRg = 220 © +5%

FIGURE 5. Burn-in and life test circuits.
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Device types 03, 04, 05,and 06

Vee=5V

CPO-

Rl g R2 R3
<
16 3 4 S5 6 9| | 7110 14 13
Vcc A B C D L C ENEN QA QB
0O L QcC
A E
D A
R
QD
CLOCK GROUND CARRY OUT
2 8 15
1

CP: 100 kHz square wave; 0-3 V
Ry thru Rg = 270 © +5%

FIGURE 5. Burn-in and life test circuits - Continued.
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Device types 08 and 09

Vcc=5V
C .
R SRaSRy R4§R5§.R6§
16 2 3 6 7 12 13
Vee
59 1 10 1 4 5 |4 8
]
CP, e
R, thru R, = 270 @ +5%

v
cP| ov I I 3VI I I I 100 kHz SQUARE WAVE
ov I l l SO kHz SQUARE WAVE
CP2

FIGURE 5. Burn-in and life test circuits - Continued.
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V=5V OUTPUT A
e -
L_ | _l | RL *3900=5% :
BC A ! |
GENEFATOR ;_ T oo Greur 1 = |
RAT —— =t '
(SEE NOTE I Ao B —-T--_--_-----
S s TR 7
0 D e e e T T e e -
r — LoaDcrcuT3 T T T 7
L = L _ _ _ lsaMeasDh J
L _ _ (sAMEAs) _J
TEST CIRCUIT

INPUT A

'
| 3
I t
OUTPUT D }#ﬁSV \ktiy
55

VOLTAGE WAVEFORMS

NOTES:
1. The pulse generator has the following characteristics: Vgen =3V, tO = t1_§ 15 ns,

t = .5 us, PRR =1 MHz, Zout 7 500.
2. A1l diodes are 1N3064, or equivalent.
3. CL includes probe and jig capacitance.

Voltage values are with respect to ground terminal.
5. FMAX pulse generator has the following characteristics: Vgen = 3.0V 0.2V, tO = t1_510 ns,

tp = 50 ns, PRR = 10 MHz.

FIGURE 6, Switching time test circuits and waveforms for device type 01.
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INPUT Vec=5v OUTPUT A
!
| } RL=3900%5% |
| | I
B A } F‘ ’% ’*"’r Ai]_ |
| T CL=50pF(MIN) i |
PULSE L= LOAD CIRCUIT |
GENERATOR | A\ B FRemeS T e— s e e -
(SEENOTE N ~— LOAD CIRCUIT 2 1
Ro (SAME AS 1)
D . CEED GEVID MG SN GuEN s Aud GUUND @RS GEmE D
Y A
]
- L — _f(sAMEAS)
= T T loabcireuma
OUTPUT -]
TEST CIRCUIT
INPUT A
| IRZ4
OUTPUT D 7/I.5V \Ij
55 Voi
VOLTAGE WAVEFORMS
NOTES:
1. The pulse generator has the following characteristics: Vgen =3V, tn = t] <15 ns,
tp = ,5 us, PRR = 1 MHz, Zout =z 5Qq.
2. A1l diodes are TN3064 or equivalent.
3. .CL includes probe and jig capacitance.
4. Voltage values are with respect to ground terminal.
5. FMAX pulse generator has the following characteristics: V

t. = 50 ns, PRR = 10 MHz.

P

gen = 3:0V #0.2V, to = t, <10 ns,

FIGURE 7. Switching time test circuit and waveforms for device type 02.
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4.5V vee=3v
OUTPUT A
o B | RL=3900%5% '
o c ! | |
To— D QA1 4 P
I CL=50pF(MIN) -
= LOAD CIRCUIT | B
Nl GEEND G SEEE A aEEgd AR - R o ﬁ
LOAD CIRCUIT 2
a5 0OPEN QB — (SAME AS 1) _J'
$o=o ENABLE T dynlpedipndpdigleplgdepedyndy
IN Qc , LOAD CIRCUIT 3
PULSE I e e e (SAMEASH |
‘ IRCUI
LN Q0 — (SAME AS 1)
- CLEAR e
4.5 °OPEN CARRY - LOAD CIRCUIT 5 ]
~—fi0 L — — SAMEAS)
? GND GND
CARRY
QUTPUT
NOTES:
1. The pulse generator has the following characteristics: ty < 10 ns, tf < 10 ns,

*

PRR < 1 MHz, duty cycle < 50%, Zout =~ 509.
All diodes are 1N3064, or equivalent.
CL includes probe and jig capacitance.

Voltage values are with respect to ground terminal.
Load circuits on a given output are only required where the specific test given in

table III indicates "OUT" on that output.

Load circuits may otherwise be omitted.

FIGURE § Switching time test circuits and waveform for device types 03, 04, 05, and 06.
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CLOCK INPUT , 4.5V
DEVICE TYPES x- r
03 806 i 15V | 15V
' —————

______ i . 1"

LPHLE —l—emd

1
Q OUTPUTS !
DEVICE TYPES 15V
o3a 06

[*—————*twicLock) =30ns
' ' 45V
CLEAR | |
INPUT , |
i T TTTT T T em e e e e e e e e e - -
:’—-’L, Lw(CLEAR) |=25ns M ov
| i
I |
] [}
| |
: I > tsetup=20ns ——————45V
DATA INPUTS ! ! )
A,B,C8D }
[]
i

!
]
i
1
|
|
t
]
1
]
|
|
1
1
1
1
|
]
1
1
-l

ENABLE T
INPUT ov
. PLH5 -}.-—ol' }c—-—:—tPHL 5"
bo—e— L SETUP=25ns | "~ Vow
CARRY | 1.5V 1.5V
OUTPUT |
; Vo
tseTup=re- | 45y
CLOCK INPUT 25ns | l
DEVICE TYPES 1.5V 15V
04 8 05 i : A ov
tw(CLOCK) = 30 ns _,'.___..ﬁ~>:- tPHLE .L'—’*—,_"PLH“ v
Q QUTPUTS t \I I i OH
DEVICE TYPES | 1.8V | .5V
04 & 05 ! | v
--------------- oL
VOLTAGE WAVEFORMS
NOTES:

1. The input pulses are supplied by a generator having the following characteristics: t, < 10ns,
tf <10ns, PRR < 1 MHz, Zowt = 50Q.
2. Enable T duty cycle=50%, PRR =1 MHz,

FIGURE 8A. Switching time test circuits and waveforms for device types 03, 04, 05, and 06 - Continued.
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45V
ov
4.5V
ov

— ToLn
ViH
OUTPUT
WAVEFORM FOR L5V
teLH

MEASUREMENTS

v
i
—tpuL [+
VIn
OUTPUT
WAVEFORM FOR L5V
TouL

MEASUREMENTS
ViL

NOTES:

1. The input pulses are supplied by generators having the following characteristics:
t0 = t] < 10 ns, PRR < 1.0 MHz, tp < 500 ns, Zoutaz 50Q.

2. The tSETUP for Toad pulse = 30 ns; tSETUP for clear pulse = 25 ns.

FIGURE 8B. Switching time test circuits and waveforms for device types 03, 04, 05 and 06.
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CLOCK
INPUT 0,7V

OUTPUT
Qa

MIL-M-38510/13F

8 16

9——J/—\k6 GND

A

QUTPUT
Qg

DEVICE TYPE
06 ONLY

OQUTPUT
Q¢

L 2

I

(oevms TYPE)
06 ONLY

OUTPUT
Qp

{C
)7

oy

(DEVICE TYPE)
06 ONLY

NOTES:

1. The pulse generator has the following characteristics: ty = t1 = 5 +] nsec,

tp = 20 ns, Vgen =4.5V, Zout

2. The output frequency shall be:

~~=50Q, PRR = 20 MHz.

a. Output Q, = one-half the input frequency.
A

—3.0v+t0.2V

Qutput QB = one-quarter the input frequency.

b.
¢. Output QC
d

Output QD =

one-eighth the input frequency.
one-sixteenth the input frequency.

FIGURE 8C. F waveforms for device types 03, 04, 05 and 06.

max
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INPUT Vee=5v
°
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L _1
80 A

RL=4000t5%

PULSE
GENERATOR -L———- A B
(SEENCTE 1)

1

B

1
I

2
©0
o

1
|
l
!
|
l
I
I
l
I
l
l
——-d

CL=50pF (MIN) l__

—_ LOAD CIRCUIT | y

—————--—ﬁ
{

LOAD CIRCUIT 2

(

OUTPUT C
TEST CIRCUIT

SAME AS|)

—_——-—-———-J
P——————_---

LOAD CIRCUIT 3

SAME AS ) !

X 7’/; """ VOH
OuUTPUT ¢ .5V 1.5V
Ll VA
27

VOLTAGE WAVEFORMS

NOTES:

1.

The pulse generator has the following characteristics: V

tp = .5 us, PRR = 1 MHz, Zoutfz’/ 50q.

A11 diodes are 1N3064 or equivalent.
CL includes probe and jig capacitance.

Voltage values are with respect to ground terminal.
FMAX pulse generator has the following characteristics: V

tp = 50 ns, PRR = 10 MHz.

gen

ge

=3V, t0=t]__<15ns,

n = 3.0V=z0.2V, ty =ty <10 ns,

FIGURE 9. Switching time test circuit and waveforms for device type 07.
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OUTPUT
2.4v PVec=5V
DATA up
PULSE | | | ]
GENERATOR use  [POWN  BORROWP—OPEN !
(SEE NOTE 1) INPUT A CARRYP—OPEN : }
CLEAR CONDITIONS |-{g Qs } i
PULSE AS I (SEE NOTE 3)
GENERATOR INDICATED (¢ Qg i |
IN TABLE || : €= 50pF MIN
(SEE NOTE 1) LOAD ) 0 Qc I o NOPTE 2) :
PULSE —CLEAR Qp I _=| L
GENERATOR |— | 0ap | = = |
L . LOAD CiRcuITI _ |

{SEE NOTE 1) _l_ ' I

TEST CIRCUIT

et tp (clear)=25ns
<7ns

A(CLEAR) 90%
10% 1.5V

(== lys

I l--—< 7

' ns <7 ng——=
B(DATA INPUT) l' S0%

10% l:f’ v
tsetup=25 ns e fe tpLHS

C(LOAD INPUT) 90 %Ry 5v o

LeHL7 LL—-—— - 500ns .l
D(Q OUTPUT) Skl.sv - Hsy

— & Tns

<7 ns——e=

VOLTAGE WAVEFORMS

NOTES:

1. The pulse generators have the following characteristics: Zout =50 Q; for the data pulse
generator, PRR = 500 kHz, duty cycle = 50%; for the load pulse generator, PRR = 1 MHz,
duty cycle = 50%.

2. C 1 includes probe and jig capacitance.

3. All diodes are 1N3064, or equivalent.

FIGURE 10. Switching time test circuits and waveforms for device types 08 and 09.
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QUTPUTS
/\
FCARRY © © BORROW \
Q 9B
¢ 0
VCC QC QA
7 ?
24V 4.5V e——t—————= 1
7 7 ! R 380 0.45% |
| |
la a3l nl
use  []oOWN  BORROWP- T M——Pr |
INPUT A CARRY I (SEE NOTE 3) |
O R e e Qa | ARCL=S0pF MIN |
(SEE NOTE 1) | | INDICATED C ap } I (SEE NOTE 2} |
IN 1]’?IBLE 15 Qe | = |
- | |
CLEAR %M | LOAD CRCUIT! |
—{LOAD [ I 3
l L~ "loADciRcuIT2 ]
l LSAME 2S LOAD CIRCUIT I,
- Jd. — - —r— e = = —_
B —_— LOAD CIRCUIT 3
| samE_AS LOAD CIRCUMTS _j
= TRAD CIREUIT 4 -
LOAD CIRCUIT &
" Lsame_AS LOAD CIRCUIT 1 |
== SAD CRCUT B -
| LOAD CIRCUIT 5
| SAME_AS LOAD CRCUIT |
TEST CIRCUIT | -‘_.OT\D-EI‘R—CUW_G——
" LSAME S LOAD CIRCUIT |
7 nvs—.-l I-‘—? ns 500 ns
E(COUNT e ———3V
UP INPUT) 1 0% 2 8 L5V 9 s /isv 16 15V
N2 . .
{SEE NOTE 4) 10 /.5“-_31I e e ——0V
t
F(OUTPUT Qp) PHL 1} —_—
(SEE NOTE 5) 7|£.,5v 15y oM
v
oL
trLHe -—
VoH
G (CARRY OUTPUT) N sv Lisy
—— b — . .
LpLH I L ——vVoL
tpHL 9™
1
7"""1 | 7rs ‘———r— 500ns
H(COUNT f'( —— =3V
DOWN 1 f90% NZ 7 8 A1sv\ o s /isvX 16 Aisv
INPUT) : e — -0V
{SEE NOTEA4) teHL I
v
JIOUTPUT Qp) Sk oH
(SEE NOTE 5) IR-B |-,-5-\-/_v
oL
tPLH IO
K(BORROW OUTPUT) Vo
1.5V =15V
— tPHL 1 ——=VoL
NOTES: VOLTAGE WAVEFORMS tPHLIO™ ™
1. The pulse generator has the following characteristics: PRR = 1 MHz, Z,, == 50 Q, duty
cycle = 50%.
2, Cj, includes probe and jig capacitance.
3, All diodes are 1N3064, or equivalent.
4. Count-up and count-down pulse shown are for device type 09 binary counters. Count cycle for
the device type 08 decade counter is 1 through 10.
5. Waveforms for outputs Q A’ QB, and QC are omitted to simplify the drawing.
6. Load circuits on a given output are only required where the specific test given in

table III indicates "OUT' on that output. Load circuits may otherwis

e be omitted.

FIGURE 10A. Switching time test circuits and waveforms for device types 08 and 09.

46



MIL-M-38510/13F

*10 9d4} 901A9p JO PUS Te S90UI00] 93

*paptwo arxe s3s9) JA pue 9, gg- = O ¥adxs ‘[ dnoa3qns I0J S® SHWI] PUE SUOTJIPUOD TEUIWId] ‘S1S9} dWES [
-popjtuio axe s3s93 JIA pue O, 63T = g jdeoxe ‘[ dnoaSqns I0j SE SJIWI] PUE SUOTIIPUOCD [EUTUIIZ) ‘S)S8) awes 4
od dug ) vw g1- 62 N
v indy} [ywgl- 82
(2)0u vw gi- L2
A |§1- (104 Vugl-; AS'E 92 oIy
v | ¥ | _09A | ano e |l /2 ) ano 1A 008 091
od mdyg /% /T AVO 144 £
v induji A 50 /T /% %4 21
(2)%" AV O| ASH 44 1y
| vl il il w0l ) L Aswl AYO 1z goog | T
00% og dug AGS'S 02 b 9HIL
091 od nduy AV'T 61 SHIy
002 v mdug |A G°g 81 PHIy
08 vdu |A %3 L1 ¢HI
001 (2)0y9 AG'G| AND 9T ¢HIy
001 (1)09 aNo | AS'S 1 ZHI
o¥ (2)09 A¥PT| QOO 121 THY
vr_| o¥ (1)0y aND | AF'2 $1 010§ THIy
v mdmo| /8 /2 ano aNo. (a1
ﬁ “ # g mdinQ| aNo aNo 4 a /8/% 11 ﬁ
o dino| ano ano /L /% 01
vu | 1G- | 02~ | @ IdINO| AND ano | JZ 1 AGS /9 6 110¢ SOt
Vv Indmo| /g /1 v 00v- s aND 8
ﬁ g ndino | ‘aNDd V005~ q ﬁ /8/1 L ﬁ A
5 wdno| anNo 7100~ /L 9
A #°g|@jodno| aNo vrioor-| /1 /I AN g 900€ HOp
VInno[ A 0°¢ Vui 91 ano ¥
M M d ndino| ano vu 91 H a A0°T 4 4 a
D dInQ| aND v 9T ADO'T (4 0,82=IL
A w0 a ndno| aNo aNo vugr [A0'Z{ A0°2 | ASY A0°% 1 L00€ 105 1
A | XeW | W | [BUuiwaey| vV ON v d ano o) a 20 ON | ON | ON od . POy
-seay | andup mding  |ndino wdyno | Indino (@0 | (10 A ndug ONI82L | oo qrg| toaw4y | dnoxdqng
SHW J89L ¥l g1 43 it 01 3 8 L 9 S | ¥ € T 1 D 988 -TIR
(21 (31 Zi 11 01 [ 8 L 9 S | ¥ 3 [4 3 q’d v ese)

/€1 SUOIJIPUO) [BUTWIAL

{0 2047 991A0p IUF uotdadsul v onoxo I ATEVL

47



MIL-M-38510/13F

*10 2d4} 20143p JO pud JE §3j0U00] 39G

‘0,86~ = 0L pue D 6z1 = OL 18 § dnoxdqns jeaday

/G 99g

ﬁ

s4m<dQ

/e €

o I

I 0 A

Aol =R

o —— T ] T T ] ——e i i ]

aND

o 1T I ] e 1 ] ———— 1T T ] — 10 T ]

T

—

=mnmm

/8 v

-

C—*n—eg g

/8

ASy

>

<9
9
£9
29
19
09
66
89
LS
9g
gg
41
€S
(44}
16
0s
6%
8y
Ly
9%
114
144
134
(474
184
oy
6¢
8¢
LE
9¢
14
¥e
€€
(43
1€
0¢

b

¥10¢

[ ]

/% 81591
reuon
-oung

0,52=01

wap | xeN

U

[eurwIs)
"SEIN

jndug

ON

Jndino

m

ndyng

aND

J
Idmg

(2)0u

(1%

00p

ON

ON

ON

-

“ON 31891,

SHUWIL I83L

4!

€1

41

1)

L

9

S

b4

0 3se)

b1

€T

41

It

[

6
6

1
d
ndjng
8
8

L

9

[4

4

-~§g P R R e e e L L e R R L T

a’d’y ssep

PO
€88-A.LS
-TIN

loquig

dnox3qng

/€1 SUOTYIPUO) [EUTUIIDL,

‘panuruo) - 10 adAy 901a8p 0y uoiIdedsul V.dnoxn Il FTLVL

48



MIL-M-38510/13F

v/l | ve-/vti- | ev-/rto- | et-svo- | oste-se- | BV

es/Lo- | zie-feco- | oze-reo- | oett-vo- | oze-sp- | SV
S9/L0- | 9ti-/Lt0- | et-feto- | ett-/Lto- | eti-fo- | L
3 a 3 g v 381

13(N2AL5 a0y (W) SILWL[ XeN/UfW

ISMOJ[0J S® aq [1eYS umoys sjwif ayJ,
*(uado X0 ‘A 8°0> T X0 ‘A 0°2 < H 24 Aew pajeusisap jou surd) SUOIIIPUOD TRUTINID],

*1§9) STY) J0J Speo] payroads JTwQ

*PeO] [BUTWIIA] JOJ § Aandyy 189} 398

*189] 3utanp J9y3080} STEUTWIA] }09UUOD)

*&ouanbaay ndur ay jo jTey-suo aq [reys Aouanbagy ndno ayg, -osynd Indur ay) jo Louanbady ayy ST paryioads Jwl wnwruiw ‘XVINg

*gasind 0y Je3ye aouo paydde aq 3snw ynduy

‘sasnd 0y J9ye sewy g parydde aq jsnw jnduy

*sasind 0y xsyre sawng ¢ parydde oq snur yndug

*J0jeredurod a18uls Jo30aYd paads ySty ¢ Sulsn usym §3[0A T S T PUR SHOA G T C H ()

10 ‘I0jesedwod Jqunop I9Wdayd paads yITy B SulSn USYM WINWIXBW JJ0A §°(Q = T PUE WRIWIUIW $IJ0A $°Z = H (®e)

$I9YI3 3 [reys sadejjoa ndino

*paainbax s1 ejEp SoynqrIiIe JO ATRWWNS € @:O

"HIA Joj wnwrurw ay3 pue TIA 107 wnwixew ay) ade umoys sadejoa ndu] "A 80> d ‘A 02 <V

*JUSWIINSBAUI JOJ PUNOIS UIBIUIE °878)S PIIISIP 9Y) UT 9O1ASP 1f) 19S 0} SJUSWIAINSEIW Surye) 03 Jorxd punoxd uayy astnd A ¢ ¢ Addy
*JUSWIAINSEIW J0J PUNO.LS UTRJUTRIN *9e)S POIISOP Ul S0[AIP 9Y) 398 0] SJUSWAINSEBIW SuTHe) 03 Jotad punoas uayy ‘A §°g Lidde Aqrrejuewiopy

SIS =

BN IS S

= s sl

*0,586- = OJ 1deoxe ‘g1 dnoa3qns Xoj Se SPWI] PUB SUOTIIPUOD [BUTWIS} ‘S)89) awes 11
—— Hd
su | gr1 | 02 | ndmo /AL Al ) /A JiiLino ¢ $ /ot 1L * “w,a“ N
su | ¢I7 | 02 |a ndmo Ar/or| /I /I1 /T1.L00 /ot oL o : o§ 1
ZHW 01 |vindino| NI 11 Lno| /21 /el | /et 69 g XV
— T'THd,
su {001 | 02 |a@mdino /iAot /i /T /T1100) /ot 89 q )
su | go1 | 02 | mdino ﬁ i/t /A /11 Y/I1100 /ot 19 I TH'Idy oemNm. oL
ZHIN 01 |vindmmo| NI itLno| /21 | ano | /fe1 /31 | ano | aNo [ A0S 99 93y | gXVINg
, poqPW
W | XeW | WK | [euIs) ON v d aNo o) a 20u | (ou | 004 [ ON | oN | oN od “ON 1591, . (oquig | dnoiSqng
‘sealy | Jndug wdng | ndang ndyng | Jnding (2You | (@ yodiug naw%h.m
SNWI 897, 1 £1 21 11 01 6 8 L 9 g v g 2 T D 38
i t1 43 11 o1 6 g L 9 g ¥ g 4 3 q'd'v ase)

/€1 suonipuoy remmaa],
*penunuo) - T 9dA} 991A9p J0j uonPedsur v ANoID IH A'TAVL

49



20 2d43 201A8p JO pud JB S9J0UJ00Y 935

MIL-M-38510/13F

‘papiwio aae 83593 Jp pre 0,86~ = 01 ydeoxe ‘I dnoxSqns oy S® SJIWIi] pue SUOTIIPUOD [EUIWII] ‘S)Sa] dureg [
*pagjtwio axe §3893 OIA pue O gz1 = I 1d9oxa ‘[ dnoadqns Joj S SHIWII] PUE SUOCTHPUOD TEUTWIS) ‘S99] sureg 4
(2)0u ) v gl- 6% )
(1049 vwg1- 82
€ yndug vw gI- 12
A |g1- V Indu] [ywgi- ASH 92 Ola
$ | m 20 | N9 ) | | [ | & | awo]| st s00e | 991
& andur /2l /e | avo 24 a &1y
v mdur| A §°0 /e | 72 4 (951
(904 ApO|AGY (44 Ty
v /| 7wl e AST{ AV 12 600E 1l
) | 002 g ndug ) Ag'g 0% 4 SHI
002 vodul [AGS 61 8HIy
08 € Jndug A%°T 81 LHYy
08 ViIndup (A $°3 AS'S FA LHY
0ot (2" AS'S | AND 91 CHIg
001 (1)0u aNo |AG'g st ¢HIy
(1} (2)09 AvZ | aNO 2 THI
vl |o¥ (1)01 aNd |A¥'% g1 0108 THYy
) ading | aAND ano - /8 /% 41
0 dIno | aNo ano /L /e 1
g mdmo | ann aNm /8 /% ot
vw | 18- |02~ |V Indino| /5 /7 aND AS'S Vi i aND 6 110 SO;
) amdino | ano V1009 ) /81 8
D mdino | aND V1 005~ /L1 L
€ wdino | aNo vi00%- 1 TV Ak 9
A vg|lviding| /9 /1 V7 00%- /1 /1 anNo 4 900€ HOp
1 amdmo | aNo VU 91 A0°T ¥
0 ndn0 | anNo . v 9§ q AO'T g A q
g mdino | anNd vu 91 A0°2 k4 0,62=91
A %0 vidino|A 0°2 vw 9] aNo AGY A0'2 [A0'2| aNo I 1008 107 1
N [ XeW fnK [[ewtwaay| Y ON v a | ano d o) ON | ON | oo ON 0 o d ON 159 porau
‘seary | Indug dyng_|nding sndymo| ndino A @0 | (MO | gy | TONISOL | ggg-qg| logumds | dnoadqng
ST 3891 [ 3 eI 11 01 [ 8 L 9 g ¥ [3 [ T PELLE) -TIN
¥1 €1 Tt 1 01 6 8 L 1. 9 g v € z i a’'q v eseD

/€1 SUOTJIPUOD [BUTWII,
20 2dX} 90149p 10§ UOT}OSASUT ¥ dnoxH I ATIVL

50




MIL-M-38510/13F

*0 A} 991A8D JO PUS JE S9J0UI00] 298

"D,6¢- = L pue 5,¢gT = AT 18 4 dnoasqns jeaday

J§ 298

\

= <4madm

/€

i

= T i -

"l

aND

o——e ] el ——e ] ] — ] —————

T

ASYH

<< m

.

G—n— g —nmm

/S

.

Q-

fEv

nsnmsomUuism<a<ndmamdmitndmdpndpndmsmmmdNEmgdm

&1

9L
SL
L
€L
ek
1L
0oL
69
89
L9
99
59
¥9
€9
29
19
09
69
89
LS
98
g¢
bs
€6
(44
84
0g
6%
8y
Ly
9%
54
144
44
(44
184
o¥
6¢
8¢
Le
9¢
S€
¥e
£¢
(34
1€
114

!

b10€

'}

/¥ s159)
feuor)
-oung

0,52=2L

N | XeW | U

SIWi] 189L

TeUTW Ia)
‘seapy

ynduy

ON

Jnding

jndino

aND

=

)
yndino

ON

ON

o0A

ON

(2)0u

(1)0"

“ON 353

14

It

118

mmgm W e eI A AN A SN A3 D A3 T e T T e

8
8

L

9

]

€

4

RESR)

23

€1

(43

It

o1

L

9

S

4
¥

€

[4

i) B

g'd’v aseD

~ poyRu
£88-a.LS
-1IN

1oquiAg

dnoxdqng

/ST SuoIyIpuod reutwIa],

“panurjuoy - Zg odA} a0tAdp 107 UOHIeUSH v ANOID I ATHV.L

51



MIL-M-38510/13F

ze-/000- | 2e-/000- | 2e-/e0- | ei-/o- ! ze-seo- | BV
Ze/e0- | 2e-/e0- | ge/rro-| et l-tvro- | zeesero- | 2N
9 L-/L00- | 9°1-/L0- | € 1-/970- | 9°1-/170- | e't-/pr0- | 1)

3 a 3 i v
T3IN0ALD J0) (yw) sTLup] xep/utly 3sal

~ _ EMO[I0] SB 918 UMOYS SIUN| By,

*(uado 10 ‘A 8°0S T a0 ‘A 0°Z < H 9q Aewr pajeudisap jou suid) suoyzpuod rewtwJIay,

"1893 ST} 207 SPEO] paryioads JTwQ

"PEOT TEUTWIS) 10] ), 8andiy 199) 998

*159) Sulanp xayado) sTRUTMI] BhI=1Hi (7

*Aouanbaay Jndut ay) o JTBY-oU0 aq reys Louenbaay yndino ayy, -osind jndur 3y} jo Lousnbady ayj st peygroads Jtwiy wnwrwmr XV
’ "sesod 0y 1a3ye sawy § perpdde 9q 3snw asnd Induy
*sasind Oy xoyye sawmy g patdde aq jsnw asind Jndug

*sostnd 0y Joyye awny 1 perpdde 8q jsnw asind 3nduy

*HIA 107 wmwrmw oty pue Tip J07 WNWIXEW 9} 318 UMOYS Sadejjoa Indu] *A 8°0 =g ‘A0°2 =Y

*paxmnbax st eyep saynqraye ¥o Arewwns ® L[uQ

*foyeredwo afSuis Jaxoayd poads ydy e Jursn USYM SI[0A G'T S 1T PUE S}10A ¢ ‘I<H (q)

10 ‘royeredwoo aqnop Iaosyo paads Y81y © 3urSn UayM WNWIXEW J[OA ¥°0 = T pu® UMWIUIW SHOA §°7 = (®)

S SRR

v SIS 84 TreYs sefejoa dino /¢

‘JUSWIINSBOW IO PUNOIS UTBIUTEY *93E)S PIJISOp U 93TASP 3] 39S 0} SJUIWIINSLIW 3ursey o3 rorad punoag uey) ‘asind A ¢y Addy \m
"JUBWIINS VAW JOJ PUNOJS UTBJUTBIN 9Je)s padisap ul 801A3p Y] 198 0} sjuswaanseaw Jurye) o3 Jorad punoxd uayy ‘A p-g Ardde A1 rRIUSWON \m
‘0,66~ = I jdeoxa ‘01 dnoasqns ioj se SHWI] pue SUOTIIPUOD [EUTUIIS] ‘SS9 sureg 11

su |ggr | 0z [aindmo| N /T /01 yiiano| 4 /M| A ] /ot 28 * ¢IHd)

su [ ¢el | 02 [QIndimo| NI /11 /0T J71L00| /M A /01 18 eIy (5 gz1=OL
ZHIN 01 |[vmding| N1 /11 LNo /21 /21 08 L3g | XVINg 01

Su | GeT | 0g (@ I0dmO| NI /X1 /01 JTT100 /| /m _ _ /o1 6L TIHd,

SU | GET | 02 | ImdInp| NI /1T /0T 71100, /11 /1T /ot 8L ¢H'Id3 {5 ¢z=9g
ZHIN o1 [Vmding|! NI /TT 100 aNo /a1 /e A0S aNo | aNo LL L3a g XVIy [
WO XEW WK [Buwdsy | v | 9N v a | ao € o) ON | ON o) ON g . 9

"seaW | yndug nding | 3nding indjng | ynding 00A @0 | WO | gy | "ON9L | ggg-qus)| toawmis | dnosang
S 389 bl 3 (41 11 i) 6 8 L 9 g ¥ g 2 1 O 3se) -1N
21 [41 (33 T 01 6 8 L 9 S |2 3 H 3 a’dqg’v esep

/€1 Suo1jIpuoY TRuTW.ISY,
‘pammuoy) - go adA) 93148p 10y uoTjoedem V dnoxd ‘o1 AIdvL

52



MIL-M-38510/13F

g0 od£3 as1A8p JO PUI JB S8JOUJ00] IS

$ |ze-lo1-|a orqeug : Apo| ano ) ASH| ACH Asw] /T {Agy oF ] 8TI A,
a L°0-| XedId A% 147 »
¢'p-| pEOT A¥0 44
9°1-| L°0- |d 219eul ASY A%0 £% LT
| d ndug A¥0 (47
ﬁ O jndug AF0 1%
€ ndug A¥0 (114
€1~ %0~ | VIndul aNo A¥'0 6 9Ty
vw lg-g-10°1-| Mo AF'0 8¢ 6008 ST
$ PO ASS LE ) ,
d a[qeud aND AS'S 9¢
a AG'S s
o} a AS'S ¢
d AS'S 113
v Agg AS'S 28
001 balite] AS'S 18 CIHL
_ PEoi Ave 0t )
d 9lqeud ann Av'E 62
a A% 82
o) A¥'T 12
g AP'2 92
v ASS ADT 1
o IBa1D AV'2 #2 TIHI
002 L iqeus Ags| ano aND | aNo | aND | GND | aND P4 £2 OTHI
002 }201D A GG 44 OTHIy
08 I olqeud A3 aNo GND | aNo | aNo | aND | aND Vi 12 6HI}
v | 08 ¥0[D | AG°G AV 08 010¢ 6H
Y N 201D Y Ak o 61
TeaTD i g1- 81
1 s1qeud vwgi- IAS
peor1 vw zI- 91
d slqeuy v gy- St
d ndug vw 2i- ¥1
D Indug Vgl €1
g ndug vwgy- 1
g'1- v Jndux YW gi- 11 [0
) jndno {
A1xen vw g1 (1}
v vuw 91 A8°0 6
jale) vuw 91 A80 8
® vw 91 A8°0 L
¥0 @@ VW9r | ABO Ag80lA80 9 1008 104
djno
£aren V11008~ A0°2 A0'Z |A8O|A8B0|AO'T g
o v 008- A0°% ¥
) W1 008- AOQ'T 4
3 v 008- A0°Z 1 Z 0,62=L
A vz W [AgE v 008~ aNd | aNo A0'T /T ASY 1 9008 HOp 1
MU XEW | ULA| (UMY B4 andmo | VR | € | O L | peo1 | ano d a o) i v lwoorn {aeep | . poyjadt
SHET 159 bt faxe) | nding |indino S%é ﬁmm.:o alqen a1qeng SINdNI VAva ON1S9L | ggg-als | Toqufs | dno3qng
WU seL 91 o7 i T | ot T ot 5 8 L 3 T | v [ ¢ Z T dmesey| ~H

/7 SUOLJIPUOD TBUTWII],

g0 adA3 201ASp 0§ UOPPAdsW y dnoxd “II ATHVL

53



MIL-M-38510/13F

*g0 od4) 90149p JO pud Je S3JOUI00} VY

/€ 99s

ASY

pag - B B d

HeadmmnadAanSndAan Do G Anmnnaa S

-

o

<MgdpadtNdsONaddmt<mMgadNddNCdBD | <——® 0

B

/v

aND

S nmm

/S V

<<dmaguadpndsmd it dnadndNg4O N0

g
/s v

dmadsNdLpCamCCACdOCdMCCD R C——®0

g
/e v

MM (AdANdaNCN A NG A € <A 0

/S v

dodadRdapCip AN AddOdCONCCD LD "M

)]

<mddnNdamdadmddMd<NtdNciMtdMCtANCd{OC<

/e v

mad <

v
/s g

16
06
68
88
L8
98
S8
8
€8
[4:]
18
08
6L
8L
LL
9L
SL
L
€L
<L
TL
0L
69
89
L9
99
g9
¥9
€9
<9
19
09
69
8¢
LS
9¢

b

j4163

ﬁ

/¥ s1s9
TeUOn)
-ouny

2,62=2L

[

93TWo axe s3s93 OIA pue J go- =

Oy jdeoxe ‘7 dnoidqns se SHWI] pUe SUCTIIPUOD TRUINII} ‘S359] owreg

°

w0 axe §3593 JIA pue J_gg1 =

Jg, 1dooxa ‘1 dnoaSqus s SJIW] puB SUOTJIPUOD Teutwas} ‘sjsay aureg

oM

16
16
s8
g8

aNo
AS'S
AG'S

aNod
aND
ND
AG'S

aND
anND
A GG
AG'S

aNo
GND
AGS
AGS

aND
AaND
AGS
AS'S

aND
aND
AG'S
AS'S

aNd

S
g
S

-

aND
QND
AS'S
AS'S

Y
¥S
€9
(4]

ﬁ

$00¢

1007
1007
HOOj

v

LS-

0¢-

ASS

aND

ano

aND

ASy

anNo aNod

ASY

aNod

aND

AGSy

S

S

]
/

ASY

16
0s
6%
;14
Ly

1108

HOO[

0,52=94L

tun

Xelw

UIN

sy 189

Teuimaa)
‘SEIN

00a

ndjno
Axxen

Joding

nding

jnding

ap

mmding

i
slqeug

peo] aNdD

d
alqeug

9010

18310

"ON 183],

91

4 §

49

€T

41

11

1]}

6

8

L

4

Jd 'd ase)

poyow
£€88-Q.LS
~TIN

ToquAs

dnoadqrg

/T SUOLIIPUOD [BUTWIDL

ponunjuo) - ¢o ad43 901A3p J03 uoryoddsui v dnoxH “III ATdV.L

54



MIL-M-38510/13F

*go 8d4) 20143p JO PUS JE S2J0UI00] 33F

\m 298

L

ASY

—o I

= 3 -l

o ———o ] 4

L JEJCRER. JERCRCE. B3 )

ErmaaAnDEad g ———%

> i

335 m]

vl -1

-

*—m—*gdqmq———’mmmqqqm—————’ggqmmmqq

T

%4-————>mmm<——————’mmm<<:<m——————-<—~’

/ea

o 0 m

4<m————-<<ﬂ<mmm<<<m——-—<m

&1
<

enmmLt<n —> <

—

mmm<<<mmm<:~-————————’mmm<:<:<:m~—>

rmmm<<<m——————-<<¢mmm¢———————>

h

M
]
|

<
———’<———’m-————’<<<mmm<—-mmm<——————’m

ano |/sv /e /G

>

- g ———>noad<<m

m<<m<<m<<m<<m<<:cn<:<:<:m<<<m<<m<<m<<m<<m<<m<<m<:<:rn<:<:aa<<:

&1
<

Mg <

/o v

23
1w
0%1
661
BET
161
9e1
sl
61
gt
et
1€t
0gl
621
821
¥4
921
521
el
£z
221
341
031
611
911
LTt
911
11
#1t
11
Faq
n
011
601
801
101
901
0t
301
£0%
201
101
001
66
96
16
96

g6
6
£6
6

b

y10€

b

/% s1593
TeUOT}
~oung

)

0092=92L

| e | uIy

SITWI 3831

Teutw I3}
‘seaN

20A

yndino
Lxxre)

A[}
ding

Jodino

Y
jading

€

aqeud

peol

a|l<<<@

2010

Bo|<<<tmamn<t—"n

v
q
g
d
v
A4
v
o)
!

aAND d
srqeuy SLNdNI

<

JIeaiD

*ON IS3l

91

9

48

141

11

01

w
o

] ) _m_

d 'd 9sBD

poyjew
£88-01S
=TI

oquiks

dnoadqns

L

7 SUOHJIPUOD [BUTWJIIL

-panurjuo)) - §0 odk3 331A8p 10j UOTIOAUSW ¥ AnoID I FILVL

55



MIL-M-38510/13F

g0 9dA} 90149p JO pud Je S3)0UJ00] 29G

) ) ) ] 100 ) ) 1LY ) 9IHd) )
0 10O oLt 9THd)
1y LNno 691 9THdy
6¢ Vo 1no AcP ASy |[AGY NI NI 891 9'THdy
12 £xre) 1L0o NI aNo | aNo /L |ASE L91 STHd)
81 £1re) 10o NI ASH | OND | GND /L {ASY 991 SHId)
ap 1no N NI [ASP |ASY j 691 PHIdY
I Lo a NI |AS¥ ¥91 YHIdy
ife} L0o ASH| NI [ASF B £91 vg pue | pH1dy
v L0o aNo ASH |AGSHF |[ASH]| NI /8 291 g Sia | YHIdy
Ty Ino ASH|AGT » ﬁ ToT ) YHId)
[[V) 100 H aNoD |AS'y 091 PHTId
gy Lno aND | aND | OND [ASF AS¥ 65T PH1d)
82 Vo 1no NI /8 8sT ¥H'Id)
agp 100 AS'¥ ASy | UND | OND Y LSY VIHd
4 o0 1L0o ASH |AST 91 VIHd
D 10o ﬂ ASH g1 PIHd
o¢ Vo LNo aND ano ¥S1 YIHd)
S¥ Laxep 10o AGP and |A gy get £THd)
su | ¢y | § | LaxeD 100 NI ASHy | GND | QND | QND est g9 9| EHIdy | 5 or O
ZHN 02| Vo |aog 100 AchlAcE| ao |Acy N [Ag¥ 1St J838 3| 5XVIY 6
"0.66- = DL pue 9,621 = I 3¢ |, duoadqns yeadey 8
Y T H Y Y Y v q v Y oSt
R v q q 6¥1
H v : \4 8v1
= 99 H v v Lyl
/¢ 298 B v a vl
1 v v 1411 /¥ 5159
1 1 H _ _ _ _ 1 O (%41 rewony | D,gg=9L
AS¥ T H H 1 1 vy |/sg ano |/ev |/eg /sv |/ce Yea s4a |/gv 328 plog | -oung L
Y XEN | WA TRUIIRY 55, fangino| Ve | o | Om | Qb 1 |pewi|ano | a a o g | v Jwon || . poyjaw
s oo 212D | yndino | ndyno | ndsno | Indino |orarum aiqeug SLOGNI VLV ON 3soL £89-0LS | toauiiS dnoasqrs
o1 [ ¥i g1 3 11 13 6 8 L 9 s | ¥ ¢ 2 1 d ‘g ese)

/2 SUOTJIPUDD TRUILIST,

*panurjuo)) - gg 9dA} 89TAep J03 uoildadsul ¥ dnoxn ‘I ATIV.L

56



MIL.-M-38510/13F

*189) Suranp S}OA §°§ UTBJUTEUW ‘sasind yndm 0} Jo1ad S)OA G°§ USY) ‘UND ATejuawow Arddy \lm.
-gasnd yndu; 03 xorad asad yooio 1 Addy /4
XVIN A \w
"HiA aoj wnurpuiw 9y} pue Tl Joj wnunxew 9y} aIe UMOYS $33e3[0A mdu "Ag80>d ‘A 0°2< V _\w
-paambad s1 Bjep sINGITIE JO ATRWWNS € ATU0 /¥

_ ‘oxed jucq = X (9)

- royexedurod a1furs Iaxdayd pasds Yy e Suisn usyM SIOA ¢ > T PUB S30A 6 I< H (A)
10 ‘zoyeredwiod a[qnop 1ax9ayd paads ySiy & Suisn USYM WINUIIXEU JOA §°0= T puE wnuiuiw S}HOA $° = H (¥) _
:19y}1 3q [reys sadejoa ndinQ /g
(uado 10 ‘A 80> T 30 ‘A 0°2< H 2q Aew payeudisap jou suld) SUOIHPUQD TEUITIID], /2

“(A0°z< Hlp ‘A g5 Tla) :esmd yooro TewioN /T

* Aouanba iy yndul 9y JO JIBY-IUO ] [1BYS Aousnbaay mdno oyl -osnd jndur 9y3 jo Aousnbady ay) s1 payroads Pl WNUITUIW

*D.68 = 07, 1dsoxs ‘g dnoxsSqns se S)IWI] Pue SUOTITIPUOD [RUTWIIY) ‘S389) dureg 11
3 A. a» 1 100 1 1 261 [} 9THd, [}
o) Lno 161 91Hd}
30v] LOO 061 9'IHd,
Ly Vo 1no AS'¥ ASHlAGY NI NI 681 9THd,
12 £xrep LNO NI anp | ano /L |ASE 881 STHd,
13 Aarep 1No NI ASy | AND | ANO /L {ASP 181 SH'Idy
a LNo ) NI |ASTAST \ 981 PHId
[ov] LNo ASP NI [AGS'¥ (21 YHId;
i) 1n0 ASy [ASH| NI [ASH 15 ¥81 vg pue | $HIdy
Mw 100 aNo AS'P |AGF |ACH | NI /8 £81 g dig | PH'Id,
INo AGT |AGY 4 Z8T , PH'Id,
o0 100 » ano [Age 181 FHId)y
99 100 NI ano | aNo | aNo |A ST ASH 081 PHId)
9g Vo 1o AS¥ m@ 641 PHId)
d» Lo AS'F | AND | aNO 8LT ¥IHdy
ﬂ 0 LAo ASP |AGT LLY ¥1Hdy
EV) 100 AGY LT YIHdy
8¢ Vo 100 ano ﬁ GLT V1Hdy
8¢ Arre) 1o ASy AS°F PLI ¢THd)
su | gc | ¢ | Kaxep 100 NI Ach | aND | anD | aNd £L1 gg?gdud| €HId) |5 ¢g7=01
ZHIW 0z | Yo [ao0g 110 ASV|AST | AND |ASY NI |AS¥ 2Lt D8 n 88| /5 XVIN o1
N XEA | W (ENWINIDD,  gndine| V| € | Db ay L |peoT | ano a a o} q v |woord |mern | . poyjew
SR sean £aren| ndjno | yndino [Inding | nding |srqeuy siqeud SLNANI VAVd ON 3531 nawmmhm toquig | dnoxsqng
T 91 [ ¥I £1 Fa 31 o1 6 8 L 9 _ s [v | ¢ 3 1 J 3 9se)

/g SUOHJIPUCD [BUIIIL
‘panugguo) - §0 odA} 301aap 0] uorjoadsul ¥ dnoIp NI H1GVL

57




MIL-M-38510/13F

*$0 9d4) 901A9p JO pUS JB SIJOUI00F 3G

b 1z¢-l0'1-|1 orgeum| 4 Apo| @O b ASH | AGY |ASFIASTY [ASH] /T {AGY 9% , 87Tk ’
9°1-{L'0-| JedID A0 (2 11y
9°1-|g'0-| pEOT A¥0 ¥b Ly
9°1-|L°0- |d e1qeuy AGY A¥0 32 LT

a nduy A¥0 43
# ﬁ O jndug A¥0 87
g yndug A¥0 oy
€' 1-{¥'0-| V Indur ano AF0 6¢ 9Ty
vw |g'g-|0°T-| 001D Av0 8¢ 6008 2144
A peo1 AG'S LS I [
d o1qeuy aND Ag'S 9¢
a AS'S [
o) AG'g ¥e
q Ag'S g
v AGS'S AG'S 43
001 Ie91D AG'S 1g CTHY
peo1 AYb'e o¢
d s1qeug anNo Av'T 62
a A¥'T 82
o) ﬁ Av'T L3
g A¥'2 92
v AG'S Ab°T 14
oy Eislte] A2 [ 44 11HL
003 X ofqeud Ag's| anp aND | OND | GND | GND | GND /i €2 OTHIy
002 39010 AS'S (44 0THY
08 1 ofqeusd A¥'z| anp aND | aND | AND | AND | QD /i 12 6HIT
v | 08 0D | AG'S A¥'2 02 010¢ 6HIL
1 9010 Y vwgI- 61 Y
Jea1) v 21- 81
J, etqrud vw g1~ LT
peoy vugl- 91
d erqeug vwgl- ST
q ndug Vg1 21
0 ndug vwgi- £1
g ndug vw gT- (A
g1~ v yndug A4 11 Jlp
jndino [} ) 1 [
£1xren vu 9t 01
M) VW 91 AB0 6
ay vur 91 A80 8
Op vu g1 A8'0 L
¥°0 4 VW 9T (A 80 Ag80lASBD 9 L00¢ TOp
ndino
Axxe) V71008~ A0'C A0'Z |AO'2|ADT |AOT S
Vo v7 008- A02 12
i) V11008- AQ°2 £
o] _ v 008- A0°2 Z 0,62=94
A vz| G [ASY v 008- anD | aNo A0'2 /T |Asy 1 900¢ HOp I
WU | XEN | UL | [BUIWISY DJ4  |yndyro | Yy | H ) ap L | peo1 | ano d a o d v_ | oo |aeerp | . poyjout
Sy 759 e Axrep | yndyno ﬁ_&mo dsng | Indino {erarum atqeuy STNdN0 vIva ONIS3L | ggg-ais | toquifg | dnoidarg
UL IsaL 91 3 Vi £1 At 1T o1 6 8 L 9 F s [ ¥ B z T EREELR) T

\m SUOTJIPUOD [BUTWIIRT,

*$0 odAy 901a8p J0] UoIOadsul y dnoan

"I HT1dV.L

58



MIL-M-38510/13F

*}0 9dA) 201A9p JO PU2 JE S3JOU00] 3G

(EH

Mo

><q———*mmmngmmmqqqmmmq.—:qmmmqqammmq

- 3 - 1

Ng—a————’m————.q

O

dimddndadmddnd MmN

= it sm<<m

ey
ol

aNo _\m<

dndamaddmttmtdmddm<

m e m<:<<:m<:<m<<m<:<:m<<m¢<m<<m<<m<<m¢<m<<

mompmdddmCtatmaddMmama

&

ﬁgm“‘ cn<:<:<:m<:<:m<:<m<<m<<m<<m<<m<:<:m<<m<:<m<:<:

o m<:<:<:m<ftm<<m<<m<<m<<m¢<m<<m<<m<<m<<
<P a<nddmddmddmtipdimddncdnt<Od<ALGAS

pL4mmm

16
06
68
88
L8
98
S8
¥8
€8
8
18
08
61
8L
LL
9L
GL
vL
€L
<L
14
oL
69
89
L9
99
S9
¥9
€9
<9
19
09
6S
8¢
LS
Vs
99

¥10¢

)

Teuot}
-oung

/¥ 8159)

)

2 gg= L

"paptwo axe s389; DA pue 5,66~

D[ ydeoxe ‘1 dnoiSqns Se SJIWI PUB SUOTJIPUOD [EUTWIA) ‘S)52) dureg

‘popwo axe syso) OIA pue D, 21

Oy, 1daoxs ‘1 drnoaSqns Se SHWI] PUe SUCTIIPUOD TEUTWIId] ‘S)Sa) dweg

16
16
s8
58

!

| ano
anNo
AG'S
AS'S

aNo
anND
AG°S
AG'S

[Tel'e]
w o

o5
¥S
gg
5

!

S00¢€

1001
jtole)
HOO1
HOOp

LS-

0g-

aNo

and

aND

aNo

AS'Y

[T Te]
o

ASY

16
0S
6%
;14
Ly

T10¢

0,62=0L

nun

XeW

Ut

sjmy 353y

‘| ndjno
Airen

ndino

Jndino

X

aaeng

d

q

siqeug

SLAdNI VIVQ

"ON 1S9

ST

48

€1

1] 8

L

_ ¥

d "H 9sED

-TIN

poyyaw
£88-A1S

1oquiAg

dnox3qng

\m SUOTIJIPUOD TRUTWIDY,

‘panunjuo)) - ) oU4] 901A3p J0] uojosdsur v dnoxd "I ATLV.L

59




MIL-M-38510/13F

*$0 2d43 391A9p JO pus Je S3)OU00] 3G

/& @98

ﬁ

AS'¥

oaama

Sl -l A

2l e ] % 0

L RSN R - R

.

\ o

Al S |

i i

—

H

- <<

RN dmMtCONddmCEMmg <A

&1

o L A d 4D

/S v

aND

v
eV

mopggm ——

& M

a1

medmtdmddmLtsNd <M~ NP d— NNt C— R0 Qs =N

maC <N ddMddMCtNg—— NS4SRl ROAQG— S O —®
P

P
&1

> ANC<cAC<ONCOQG—nm

<mddnddnddNdsndsasmemdmdiNdspdpddfddmnNg —————®nddm

\l

S

/S v

1§48
01
6¢1
8¢l
LET
9€1
GET
PE1
448
(448
53
0€1
621
148
L2T
921
§e1
¥el
148
(443
18t
0zt
611
811
LIt
91t
STt
148
€11
(411
131¢
(1143
601
801
L01
901
SOT
ot
€01
201
101
001
66
86
L6
96
56
¥6
€6
4]

]

¥10¢

!

/¥ 8189
Teuoy
-oung

)

N | XeW

Ui

By 188 L

TeuTmaag
‘seapy

204

jndino
Axre)

<
<4

jnding

ndino

mdino

)
Jading

X
spqeuy

peo]

aND

d
srqeuy

[ARER R RN R R R R R R

o) g

< MmN dsnaddndsnddmg

01

SLNdNI VLVQd

xea1D

"ON 189,L,

91

ST

48

et

(4

11

01

8

L

9

| s 1 ¥

_ 3

d *d 8se)

poyjomz
£88-ALS
-TIN

10qumAs

dnoasdqng

*penumiuo) - 0 34} 997ASP 10} UCHOSASUT v ANoID NI AIAVL

/2 SuOIIpuoD TRUTWISL

3



MIL-M-38510/13F

* 50 9d43 90149p JO PUS Je 83J0UI00) 33T

61

] A ap ) 100 A_ A, 191 ' 91Hd )
% 10N0 981 wmw%
100 681 )
0g Vo 100 ASY NI NI ¥81 9THdy
12 Aaxe) hAale) NI /L (ASY £81 STHdy
81 Aaxe) 10o NI ASH JL |AS¥ 281 SHIdy
@® Lno ) NI |AST|ACE ) 181 FH1dy
o] 1No ASy| NI |ASY A 08t FH'1dy
jilv) 10O ASY a NI |AS'Y I 6LT vg pue | PHIdy
o 110 aND AS¥ a NI /8 8L g3 | YHIdy
ap Lno ASY a AGF LLT ) YHId)
o0 ino » aNo |A Sy AS¥ L1 PHIdy
qp 1no NI ano | ano | ano [ASE AGY SLT FHIdy
82 Vo Ino AP NI BLT YHId
an L0o ASF|AST|ASY (A1 VIHdy
a od 100 ASPIASY 2Ll ¥IHdy
o) L0O a anp | A S'¥ 1Ll ¥yIHdY
0g Vo Lno aNo | aNo | aNd oLt IHd)
s Laxed 10O i ASF|ASH|ASH[ASTY 691 ¢ IHdy
su | gp | § | LxxeD 1no NI _ ASF AST|AST]| AND 891 agyesu| SHIdy ) o o Dy
ZHN oz| Yo |Ao0's 0o Agy|Agw| QND [ASY N jASY Lot Dg w8 |g XYL 6
“5,66- = OL PUE D61 = D 78 L dnoxdqns yeadoy 8
3 1 H Y v \ v 991 ) A )
Y '} a A. 4 M ) ). ) { ] M ) eo1 )
H v v )
H { v g9t
T 21 291
1 v v 191
1 1 H g v 091
H g d 6S1
H A v d d v 8¢l
H A, 4 \ v 151
v g 9¢1
v v 141
299 B A4 ¥s1
/8 J 1 d 391
1 v v est
1 1 H = v 181
H ) \ d d ost
H A v d € v 6¥%1
1 H [ { v v 8y1
H v d w1
H v d v o¥1
H v A4 121
- v g ¥l /¥ 91593
1 v v 2t fevon |0,82=9L
ﬁ Agp | 1 1 1 H n lEv |/5e | aw |GV |/s€ fev lea |[ea {5V |5V (441 pI0¢ | -ound L
Q] XeW | UIN | 1eWwad 5o ndgno » iy op dy L peor1 | QN d a 2 qa v #0010 | 4810 | .oy 290, poyjow dnox
. seaN fzxen | ydino |3ndino | andyno | Indymo | siqeud agqeus SInd vivd N3sel | e88-0o8 Toquég Bans
oI 38aL ] 31 (3 33 4t 11 (i} ] [ L 9 ‘@ #s%D
[ ¢ [ v ] ¢ z T |4

/T SUOINIPUOD TEUIULIIL
-penuTIu0D - 0 33K} 931AGP 0] UOToRdsHT v dnoID Tl ATEVL
1




MIL-M-33510/13F

A 6% Ardde uayy ‘punoad A[lrejudwioy /g
-gasind yndu 03 Jo1ad asnd 32010 1 A1ddy /L
- £ouanbaay yndum dy3 Jo J{eY-3u0 ¥q ITBYS fouanboay ndno ayL -osnd jndut 3y} jo Aouanbodj ay} St paiyioads JIWl] WNUWITUTU *4%.& \m
"HI 1oy wnumiuyw ay3 pue ‘115 Joy wmuonxew oy} 34e UMOYS safejjoamdur *A 80> 9 ‘A0°2< V /S
-paambad s1 BJEp SIINGLINE jOo AXEwWwUmS B AlUO /¥
_ ared JuoQ = X ()
- rojeredwod aduls Jex29yd poads ydiy © Suisn usyA 3704 §°1> T PUESHOA G 1< H ()
J0 ‘zoyereduiod a[qnop Iaxdeyo paads yS1y & Suisn USYM WIMIIXBW }[0A §°( =1 PUB WMWNIW S)OA §°g = H((® _
:x9Y@ aq [Teus sadejoa mdinQ /g
*(uado X0 ‘A 80> 1 I0 ‘A 0°2< H o9 &ew pajeudisep jou sud) suon1puod [euliIal /¢

‘(A 0°2< HIA ‘A g-0> T1A) :9smd yoopd [ewaoN /1

‘0,88 = 01, jdooxs ‘g1 dnoidqns se gjjwif] pue SUCI)IPUOD [BUTULIS]} ‘S}Sa) sures 11
1 ) ) @ [} 100 ' [} 802 1 9'IHdy | )
od 1no L0%2 9THd}
qap 110 902 9THdY
8¢ A(+) 1no AS® NI NI <08 9THd)
L2 2 o) 100 NI /L lAsy 02 STHdy
L Lxre) 100 NI ASY /L |As £02 SHIdy
1 ap 1LNo I NI |AGS¥ \ 202 PHIdy
o) L0o Asy | NI |ASH 102 FPH'Id}
P 0o ASHP {ASH| NI |ASH _ 002 vgpue | YHIdy
o 100 aNo AS'HP |AS'P JASH | NI /8 661 g3y { PHIdy
43) I00 ﬂ XSV |[ASH a a 861 . PHId)
o0 100 * aNO |ASF L61 YHIdy
gy 100 NI aND | OND | aND {A SV AGSH 96T yHIdy
9¢ Vo 1No AGY NI S6T ¥HIdy
1 ayd LNO ASY |AGY ¥61 ¥IHdy
R 100 AS'¥ 261 ¥IHd
V) 100 aND |AS'¥ 261 YIHdy
8¢ Vo 0o aNo | aNO | aND 161 ¥IHd,
8¢ Airep LNo ASV |AGYE [AGH [ASH 061 €THdy
su | gg | ¢ Lxxep 100 NI ASy [ASF {ASH | AND 681 ag® ¢8| €H'IdY |5 a1=2g
ZHN 02 Vo |Ao's 100 ASHFlASY| aud [AST NI [AG'Y 881 09798 |5 XVINg o1
O XEN | UIN TR 55, g Y | Hp | Op | O 1 | peor | ano d a ) g v | sworo| xeerd poyjem
s o Aaxe) | ydyno | dino | Indino | Indino |ararum alqeuy SINdN vivd on 501, | 888 S toqués | dnoa3qns
91 93 ¥l 3 a4 11 ot [ 8 | 4L 9 [ s [ v ] ¢ k4 [ EREELLR]

/% _SUOLIPUCO TRUTLIIAL
-ponurjuo) - ) odK3 S3TASp 0] UORISASH| y dnod) ‘IO AILV.L

62



MIL-M-38510/13F

*g0 ad4y 201A9p JO PUI JE S3OWOO] 33

b 12°¢-|0°1-|Lotavua b A¥0] aNO ) ASH| ASH Agy| /T [ ASH 9% ) 8Ty ’
9°'1-|170-| TEdD Ab0 14 g
9°1-{L°0-| peol AV0 (74 LTy
9°1- | 40~ |d eraEum AS¥ A%0 32 gt

q yoduy AVD (44
a ﬁ D ndug A¥0 W
g ndug A¥0 ov
£°1- | #°0- | v ndug aND A¥0 68 9TNf
vu {g°g-[0°1-| W001D A¥0 8¢ 600¢ L
Y Y peo] AG'S Le '
d 91qeuy anNo AG'S '3
a AG'Sg 4
o) * AGS'S e
g AGS g€
.V AG'S ASS 43
001 Te3[D ASTS 1€ [43:14
[ peoT Av'E o¢
d erqeusy aNo» A¥3 62
a A2 8%
o) ﬂ A¥T 12
d Av'T 9%
v Ag's Ave ¢z
oF TRID A¥'g ¥e 11HY
002 1, 919eug Ags| ano aNo | aNd | GNO | aND | A /i 4 OTHIy
002 30010 AGS 22 OTHIy
08 1 d1qeud AP°C] aNd ano | ao | aNo | aeo | ao /i 12 6HIy
v | o8 #01D |AS'S AV'2 02 010¢ 6HIj
) EET) ) VI Zi- 1 [
Tes (D VU g~ 81
1 arqeud ywgi- LI
pro] v g1~ 9T
d sfqeud VW Zi- St
q indug ywgi- 21
O nduy v g1- 1
g ndug Vi gy~ [41
g 1~ V indug Nk 11 QN
ndyno A, ] [} [
Lxrep vw g1 (1]1¢
Vo Vw91 A8°0 6
a0 vuw 91 A8'0 8
9] vw g1 A0 L
¥'0 ap Vw9l [ A8°0 A80D]|ASO 9 L00¢ TOA
ndyno { {
£1red v7i008- A0°T A0°Z |A8G]AB0Q|AOE S
Vo : v oo8- A0'2 ¥
itv] V11 008- A0°T €
o) V11 008- A0°2 4 2,92=°L
A ¥'e O |Agy vl 008- aNo | aNo A0°Z /T |AS¥ T 900¢ HOp 1
Wil | %eW | W | (eowIel 00a |ndimo| Ve | 8 | v | Go L | peo1 | ano d a o g V_ | %0010 | T80 | .oy 4g0y | POWRW
‘seal £xrep | ndyng |ndyng | nding | Inding | arqeud syqeud SLNdNI VIVd ¥ £88-als | toqués| dnoxdqrg
S 3891, ; ; 1R
91 St ¥l [ 38 11 o1 [ 8 L 9 | s K _ 3 2 1 d ‘A 9se)

/% SUOLIpUOD TeurwmIay,

“§0 9dKj 991Aap Joj uondadsUl v Anodd IMf ATAVLI

63



MIL-M-38510/13F

*g0 odA3 901A3p JO pud JB S930UI00] BIG

/€ 998

ASy

@ am A

a3

><,_1——————’mmmqqqzmmqqammmaqqmmmq W i

-, —e» Q- —e ]

M

-

L]

— ]

MOl

g nadgnddNddpiddmtLA it

wl

v

g

|fes

~ aNo |5V

dddmacmddmddmd<mddMC Mt CtARC M
ftdmdaimdamEC<mMaedmddmd<miiMt<cARC Mg

/ed |/ed

el ddMd N CinCLMddmdMCCNCCONCCAAT MG <

™)
m

dd<mddpdLMddmt<MdadmaddNadadndd MM

/s a

=
I

< demadCMddNCCONdCPNCdpddmddmtdmdt<amaaAg

ma <MAM

cd |/fsd

16
06
68
88
L8
V98
98
1]
¥8
€8
[4:}
18
08
6L
8L
LL
9L
SL
vL
€L
<L
1L
oL
69
89
L9
99
99
¥9
€9
29
19
09
69
8¢

LS
VoS
99

3

2013

$

/% 5159
Teuoy

-oung

)

‘papImio age 3593 DIA pue

0,86~ = O 1deo

X9 ‘1 dnoxiqns se sjIur

T] pue §

UORTPUOD [BUTNIA) ‘S35 dWres

‘poptwo axe s359) JIA pue

0,881 = O 1deo:

xe ‘Y dnoxdqns

€ SJIWI] PUE SUOITPUOD TBUY

wIa} ‘syse} owreg

16
16
<8
S8

aNo
aND
Agg
AS'S

GND aND
aNd GND
aND AG'S
AG'S AG'S

aND | aND
aND | GND
AGSG|ASS
AGSIAGS

aNo
anNo
ASS
AS'S

aND
anNo
AS°S
AGS

aND

AGS
AS'§
Ag'g

aND
aND
AG'g
AS'S

44
¥s
€9
(44

!

5008

Too1
1001
HOO1
HOOp

vu | -

0e-

AGeS

aND

aND

aND

aNd anND

AS¥

AS'¥
AS¥

AS'y

AG¥
ASY

———— | 0 10

/1a

ASY

15
09
6%
8%
Ly

T10e

0,62=31

| xe

Ut

sy 3831,

reujmlay
‘Sea

00A

jndino
Lxxepn

Vo
Indino

ndino

IndIngo

ap
ndyno

L
orqeuy

peoT | AND

d
apqeuy

a o]

g

A4

010

SLNdNI VLVd

Pa:Lite)

*ON 159.L

poylow
£88-01S

91

ST

a8

el

48

11

01

6

8 L

9 g

_

i4

B

d 'd 988D

-TIN

1oquis

dnoadqrg

/T _SUOTJIPUOD [RUTULIDT,

‘panuIU0) - GO 2dA) ISTAIP J0J uolydadsul y dnoan IO ATAV.L

64



MIL-M-38510/13F

+gp adA} 90149p JO pUB 7€ SIJOWI00] 33F

JE 998

ﬁ

ASY

& i

b b i ] 2

Adam g

—

i 0 i

mmmadam

—

E——’AJQE——’J‘——’EEEJJAENEA ————

—

T

n ——— <

g

v
/e v

mmmadd<mmm<<</

———— )

—_—

: ]

|
aNno (/sg |/5v

43-——;_93———’ <—®mnmd

w1

Bl
<——mmm<————->m———<—>m———-’m———-—'<<<:mmm<————’

> LJld MmOt <aom

/5v

wl
<m<m<m<<m<<m<m<<m<m<<m«:m<m<<m<<m<<m<<m<<m<<m<<m<<cn

MM g———nm<

»

fov

141
0¥t
6€T
8¢l
LET
9€T
GEeT
pel
158
(498
161
(1341
621
82l
L3t
921
GZ1
Vel
€321
{448

26

y1o¢

/% 5159}
Teuony
-oung

| Xew | Ut

s 389,L

TEuTuIIa)
‘gea

J0A

jndino
Lxxe)

Af+)
ndingo

dino

ap

L

nding | sqeus

peoT | aND d a

|
|
|
W
|
|
X

o

v

#9010

alqeuy

SLAINI VLVd

Ratite)

*ON 1S9L

91

19

4

st

11

o1

6 8 L 9

[ ¢ [ *

_ 3

d ‘d ese)d

poYIoW
£88-ALS
1IN

ToquAs

-panuyuo) - 5o 94X} 97AGp 10§ UORPRdSH v dnor) I ATEVL

/7 SUOTJIPUOD [BUTULIA],

65



MIL-M-38510/13F

g0 2d£) 913D JO pu? JB SIJOUI00] I9S

) ) dy ] Lno ) b b 7Ll ] 9THd )
5] 1no LT 9THd
Ev) LAo oLl 9THd)
o¢ A{+) ino AS¥ ASH I AGH NI NI 691 9THd,
12 Lxxed 100 NI aND | aND /L [AsY 891 ¢THdy
81 L1xe) 1No NI ASH | oo | ano /b |Asy 191 SHTdy
A 0y i Asle) ’ NI |ASF|AST 1 99T PHId,
o 10o AGH | NI |ASY 591 PHId,
ilo) L0o AGp {AGH | NI [ASY ¥91 vg pue | FHIdy
o L0o anNp AS'y |AG P iASTH| N (] £91 g Sy | VHId,
[¢3) INO RSV [AGT a 20T i PHIdy
D 100 * a aNp |AS 191 PHIdy
i0V) 110 NI aND | GND | AND [AS°P ASH 091 FH'Id
8¢ Vo 1no , AGY NI 65T VH'1dy
) as 1no AG'H | QND | AND 8¢St VIHd
o] 10o ASV |ASY 181 ¥IHdY
falv) L1010 4 AgY 961 ¥IHd
0¢ Vo 100 anNo w gst ¥IHd)
o Lire) Lo ASy AS'¥ $S1 £1Hd,
Su | gp | € Laxrep 1LNo NI AS'H | OND | GO | aNO (141 agnpgdig mmq._w 2,62=°L
ZHW 0% Vo laog Lo ASH|ASH| QND |ASY NI |AS¥ 3l OB eS| XV [
0,58~ = L PUB 0,531 = I 3e L dnoxsqns jeaday 8
1 1 1 v 1 v v v 181
H H v v \4 g ost
] H v v v v 691
H H v 851
- g 52
/% %%8 w ﬁ v v 951
1 1 H v Shl
H a * a q 248 /¥ s189)
H _ _ v | & | 4 v 141 reuon | D,62=9L
ASH L T T H H T |/sv |/eg ao |/sv |/sa |/ev |/sv (/ea [fsv |/sV bl yl0e | -oung L
N XeW | U [TeUIIay D04 [ndimo| VD v} oD 1) I |peor | a® ! a a o} g Vv |wod | aweid} . poyjout
Ty "sea £3re) | Indino |Inding |ading | nding | oqeud , 1qeug SLNdNI VLVd ON 3s3L Qﬁ%.m Toquifg | dnoi3qng
1 ! -
UL 383L 91 st ¥ £1 21 It o1 6 8 | L 9 _ S _ b _ g Z 1 | 4 ‘@ased

/g SUOT}IpuCd [eUWIa],

*panurjuoy) - G 9dA) SOTASP J0J UCI}ORdSHT ¥ dnolD °III ATEVL

66



MIL-M-38510/13F

‘HI, J10] WnuIuIw 8y} pue 1IA Joj umumixew 9y} 3Ie umoys sajejoa jnduj ‘A 8°0>9 ‘A0e< V /8

‘A G} Aldde uay; ‘punoid AqixejuswoN /g

‘sasind ndut 0y xotad asind yoord | A1ddy /L
- Aouanbaay ndut aq) Jo JiEY-2U0 8q [[eys Aousnbogy yndino 3y, -asind jndur ayj jo Aouanbady oy} s1 payjioads W] WnWIUW XV \m

*padInbadl st BjEp SOINQIINE JO ATewrwns B A[UQ /¥
- royereduwoo ajduls I9ypayo peads ySi1y e Buisn uaym s3[0A G° 1> I PUR S3OA ¢ 1< H (@)
10 ‘1ojexedwod 91qnop Ia)09Yo paads ySiy v SuUISn UAYA WNWIIXEUW J[0A §°( = T Pue MWW $3{0A §°Z = H (e)

(I9y31@ aq (reys sadeyoa jndino /g

*(uado 10 ‘A g0 S>30 ‘A o.NN H 9q Aew pajyeudisap jou surd) SUOIFIPUCO [BUIWIRL /T

(A 0°2< FIA ‘A 705 Tp) :esmnd yoo1o fewoN /T
"0,66- = Of ydeoxe ‘g1 dnoxdqns e SWI[ pUe SUOTIIPUOD TBUTULIS ‘g189] aureg 1T
4 $ ay b 100 ) ) ’ ‘ £61 | 9'IHdy
V] 1No 261 9THd)
g LNo . 161 oTHdY
8¢ Vo 10o ASy ASP|AGY NI NI 061 9THdy
12 Axred 100 NI aNo | GND /L lAasy 681 §THdy
12 KaxeD 100 NI AS'y | GNO | aND /L [ASY 881 SHId)
dd 1no Y NI |ASP|ASH '} L81 YH1dy
(5] 100 Ay | NI lAGE 981 YH'Idy
qp 100 ASv {ASP] NI [ASF I ¢81 vg pue | PHId
Mw 100 aND ASV |ASpiASY]| NI /8 81 8534 | PHId
INo * ASTIAGE a €81 PRIy
o0 100 a aNo |A S 281 YH'Id
9 1RO NI ano | ano | aNo {A s AS¥ 181 ¥HIdy
9¢ Vo L0o i AGY NI 081 PRIy
a» L0o ] ASH | ANO | OND 6LT ¥1Hd;
ﬁ o] L0o ASFIACT 8Ll VIHd
lv] 100 ASP LI yIHd,
8¢ A(¥) 100 aNo H : oLT ¥1Hdy
8¢ Axxed 0o ASH AS¥ SLT ¢IHd,y
su | g5 | € Larep 10O NI Agy | avo | ano | ano ¥LT agyesu| SHId) g ¢21=21
ZHN 02 \(y) A0S Lno ASPIAST| GND |ASP NI |AS'F eL1 omiw_m\m 1) ¢
nun | XeW | VDA [BUTWISY DDA |judine | VD L) ap L | peoT | aNO d a ) g v |woorn | reorol . poyjeuw
SN 1891 Rt £1rep | ndyno | Indino uaoWG dyng |erqeum srqeud SINdNI VLvd ON352L | ggg-als | loquAs | dnoi3qrs
T 91 1 ¥ €1 21 11 o1 6 8 ) 9 _ [ _ ¥ _ 3 2 1 | d‘"esed TN

-panuIiue) - GO 9dA3 99TAdp 0] uordadsul y dnoap I ATLVL

/% SUOTJIPUOD [BUWIAL

67



90 adA} 90149p JO pud JB SIOWI00] 298

MIL-M-38510/13F

b 12°¢-]0°1- | ;L a1qeuy ) Av0| aNo A, ASH|ASTE [ASV{AST|AST]| /T [ASH o b 8T 4
» L°0-| TeddD A0 44 L
¢ p-| peoy A¥0 1274 LTi
9°1-[L°0- |d ewqeuy AS'¥ A¥0 &F LTy
a dug AF0 42
ﬂ ﬁ D ndug A%0 1%
| yndug AF0 (112
£°1-| °0- | v ndux ann A%0 68 9T
vw | g% [ 0°1- | A001D A¥°0 8¢ 600¢ ST
) ) peOT AS'S L€ ) ]
d erqeuy anND AG'S 9€
a AS'g e
o) ﬁ AS'S e
a AG'S £g
v AS'S AG'S ze
001 Tea1d ASS 1¢ (38210,
) peo1 A% o€ )
d s1qeuy anNo AV 62
a AF°T 82
o) AP'T 13
a AT 9%
v ACS A¥°2 sz
oF Lt fo) A¥2 $2 11HIg
002 L ejqeugy Ag'e | AND aNo | aNo aNd | aND | QND /T 2 OTHIy
002 H0[D AS'S (44 OTHI;
08 1 o1qeug A¥'Z | ano aNn | aNo | OND | aNO | aND /T 12 6HIy
v | 08 PO [Asg AbT 08 0108 6H);
Y ) RI01D v zi- 61 )
xea) Y Z1- 81
1. erqeuy yw gi- L1
peo] v gr- 91
d orgeuy v gl- 1
Q ndug Vi g1- 1
0 ndug yw g1~ 1
€ yodug v gi- 21
$'1- v jndur yw z1- 148 OIp
) ndjno ) ) Y
£1rep VUl 9f o1
¥o vw 91 As0] /T 6
5tv) vur g1 A80 /1 8
) vu 91 A80 /1 L
70 ap vwor [A 80 A80]| A8 /T 9 100 104
indjno ] b
£xren N Ti008- A0°2 A0z |AOTiAOZ|AGZ| /I g
o V7008- Ao02| /1 ¥
i) V7l 008+ A0°C /1 €
o/ 3] v 008- A0 /3 z 0,62=91
A gl dd |Agw V11 008- aNo | aNo A0°T /T {Ac® 1 9008 HOp 1
Wun | XEW | W | TRMIIaYy DDA yndno | Vi B Iy L | PEOT | QND d a o) g V_ |¥001D |Tes1d | . poyau
‘sEal Arrep B&mo SMWO uaumo mdno | sjqeum arqeuy SINdNI VIVd ON3IS2L | eag-q1s | toquis | dnoasqns
sw 53, 1 } +— -
w saL 9T St ¥1 el 2L 13 o1 6 8 L 9 m g _ ¥ _ € 2 1 |4 ‘@esed T

/% SUOTIIPUOD TRUTWIAY,

90 80K7 @oTASp J0j GONy9adsul ¥ dnodd I F1AVL




MIL-M-38510/13F

*gp adA} 801A9p JO PUd 7B S3J0U00J IIG

/& @98

ASP

qqqmu:n:.-i.-1Ammmqqam:mqqq:ﬂmmqqqmmmqq.Jn::ﬁ:x:

» ir " ]

>

> ad

dmddmg

dad<mad<mdimdtmtamaddmgipCgmaC<a

P

5V

dimdcmtdmddmidmdimtaim<tMttmLCBCIMS

g
ano |5y [ /Ev

<:<:m<:<m<<:m<:<:m<:<:m<<m<<m<<m<<m<<m<<m<

<8
5V

denc<cmidmaidmddmad<mgadmttmttmaCn g <R

a
fev

g . e R R R R N R S R R R S R R ]

<t
fev

dm<dcnaddncddnddnddmd<pdtmt<mCCACCACA

v
g

&
<

16
06
68
88
L8
98
<8
¥8
€8
28
18
08
6L
8L
LL
9L
SL
¥L
€L
(42
1#)
oL
69
89
L9
99
<9
9
€9
29
19
09
6S
8%
LS
89S

/s

1

y10¢e

]

/v s1891
Teuon]
-oung

b

2,62=2L

‘PAPIWO 3XE 55N

OIA pue D 66~ = Jj, 1dooxa ‘1 dnoadqus se S)WI] PUE §

UOT)IPUOD [BUTWII)} ‘9)S9) awes

*Pa}IWO dIE S159}

JIA pue D, 621 = OL ydeoxe ‘1 dnoidqns

S€ SJTUI] PUE SUOTIIPUOD [EUIWIL) ‘S)Sa)} aUIes

16
16
a8
a8

anND
aND
AG'g
AG’S

GND aNoD aND
anD aND aND
aND AGG | AG'S
AGS°S AS'S | AGS

aND
QaND
AS'S
ASS

ano
aND
AG°S
AS°S

aND | OND
AG'S | GND
AGS|ASS
AS'S|1AGTS

44
2]
€S
(44

|

So00¢

100y
1001
HOO§

HODy |

vuw | rg-

02-

AG'S

aND

aNo

aNo

aNoD

AS¥

AS'Yy

(aND | GND ASP

AS¥

ASP

AS¥

ASY

/1 |AG®

1s
0S
6%
114
Ly

110¢

0,82=9L

| xep

UtiN

sy 3859,

TeUwIay
*SBIN

O0A

mndino
Kixed

A{+)
mdino

9
ndino

)
ndIno

ap
mdng

1
alqeuy

peoT | AND d a

o)

g

101D | L8310

syqeuy

SLAANI VILVd

"ON I1S9L

91

ST

49

€1

(48

T

114

6

8 L 9

| s

| ¥

Jd "3 ese)

poyw
£88-01S
-TIN

1oquis

dnoa3qng

-panurjuo) - 9o 34K} 991Asp J0j UOHORdS v dnoIH NI ATAVL

/T SUOTJIPUOD [BUIULISL

69



MIL-M-38510/13F

*90 9d43 391A8p JO pU3 Je §3J0UI00] IIS

/% 998

\

AS¥

ooR--NS

> 3,33 ] = I i i 3 3 A

WHAaDoEadaminma

e ] I3l iE " ]

-

o ] e i i 3 3 i ] e i e

» DI daEOAd BN —— %

H

<maddnddma < g —en

)

fev

- ot € Ot 0

m

mm
0 0

&

ano |5V

&

MM

>

dpddmgdnddNg ——S0nMML

B
w1

> LCqMAM <<

P BT R B - R F-- R R B L R R R L R e R R R R R

P

-mad—>m

™ 0

/3 v

ji4
(1349
6€T
8ET
LeT
981
GET
1138
€e1
GET
1€1
0€T
621
821
L2t
931
148
[44)
(149
(44!
121
(1148
611
811
LIt
91T
STL
414
€1t
(434
111
(128
601
80T
Lot
901
S01
¥o1
€01
01
101
001
66

86

L6

96

56

¥6

€6

26

pi0¢

/¥ 5189
Teuon
-oung

0,52=91

N Xe | upN

s 189

TeujwIa)
‘SeIN

00,

<
[«

mdino

i)
ndingo

od
ndino

ap
ndino

[

aqeuy

peoT | AND d

A|<od<dpmt<mdam

a

< | <ML md LSO

201D

alqeug

Pl | dmd<mg<madadmed ——eamammd —®0m<

SL

ani viva

Tea1D

“ON IS9L

9t

48

€1

[49

11

0t

6

8 L 9

['e]

[HE

_ ]

d ‘g 3sed

poyjaw
€88-01S
TN

{oquiig

dnoxdqng

*panuTIue) ~ §O 9443 SOIASp 0] UOljoadstl v OnoIH ‘Il FIAVL

/2 SUOIIPUOD [BUTUIIAY,

70



MIL-M-38510/13F

-go ad43 901AGp JO PUI JE SIIOWO0] IdG

n

) } a ] Lno { i 081 ] 91Hd)
8 1v] 1ao a 6L1 9THd;
iy 100 8Ll 9THd}
68 o 1no AS'Y NI NI LLY 9THdY
12 AxreD 1No NI /L lAacy 9L1 ¢IHd}
81 f1rep L0o N AS¥ /L o|agy SL SHTdy
me 1No Y N |ASP ) pLI yH'Idy
(V] 10O AgHy | NI |ASY gLl vHId
ma 100 ACy |[ASE| NI {AS'® I 2Ll vg pue | PHId
o 1no aND AGP |ASF |AGY]| NI /8 1L1 g 31g | PHId
an 100 AST[AGE 0L1 . vH1dy
MG 1o * a and |ASY a a 691 YHId,
V) 1no NI aND | AND | OND JAS°F AG¥ 891 ¥HId;
82 Vo 100 AGC¥ /8 191 YH'Id
@ 10n0 AGH LAGE 991 VIHdy
o0 1no ASY 691 ¥IHd
] L0o a anp {A Sy 91 ¥IHd)
ot Vo L0o aND | aND | aND £91 ¥IHd)
4 f1red 100 ACH |ASTH|AGT |AST 291 £THd}
su | op | ¢ | Axred 100 NI R ASy |ASFIAGE|AND 4L et EH'Idy
Uy 100 091
) Lno 651
I 100 g9¢1 g3 el _ 0 gg=4
ZHI 0g | Yo (A0S Lo | ASylAGY| QD | ASY NI JAG'¥ LS1 g7 83U o XV 6
"0,86- = OL pe 0,621 = L 7€ } dnoisqns jeadoy 8
( AV A, H a a AV A— )— A— ' ). A. v v ) 9¢1 Av A_ )
1 v d g8l
1 v v ST
1 1 H 4 v g1
H H Y q 4 28T
H H v d d v 15t
H H v v v o0st
/¢ 298 ( T v v q 6%1
1 v v A4 8%l
1 T H | v 1
H ) ) ¢ q 9%1
H v q g v c¥i
1 H q v v v 74 /% 91893
H T g v |_V g eyl : tevory | D,62=OL1
ASH | T H 1 H 1 (8v |/ed ano |ev |/ge |[/SV SV ca |gv |fsv (324 yiog | -oung L
A | XeA | WA | renwasy] 00p |ndmo| Vo | S [ O | d | L el | GNO | d a 2 g v |wow | 10 | o yser | PORRT
S TRTTN) ‘ST Axxep | ndino |3ndyng | nding | 3ndino | Sraeud arueug SINdNI <H.,&L|\|t N 3sod nwﬁm..‘am loquAg | dnoidqng
91 [ 3 eI Fai 11 o1 6 8 L 9 | s _ ¥ ﬁ [3 [3 1 4 “d 9se)

/% SUOTJIPUOD [RUTWIISL
-panutjuo) - § 243 951ASp 30§ UoyIRASUT v dNoIH I ATEVL




MIL-M-38510/13F

Ay je ¥/XVINg V) 12 8/XVINg :smorjoy se aq [reys Aousnbaa;y ndino sy, -osind jndur au} jo ousnbady ay) s1 peytroeds jwy wnuumw ‘XVNg /9
"HIA 103 wnustuiw ay) pue TIA Joj wnunxew ay) aae umoys safejfoa ndu; A 80> € ‘A0°Z< V /§

10 ‘zoyeredwod a[qnop I932YD pasds yS1y B Sulsn USYM WNWITXEW J[OA §'( = T PUE WNWMIUIW S}[OA §°g = H (¥)

*159} Buranp s3j0A ¢} urejutew ‘sasind ndui 0} yolad s310A §'p USY} ‘OND Areyuewow L1ddy /g

*sasind jndut 03 Jotad asqnd Y2010 T A1ddy /4
-0y ye 9L/ XV Oy 1o 8/XVIy

*paainbax st eyEp SAINGLAYIE JO ATewwins ® A[UQ /p
+ Joyexedwios a18uls 19090 paads ydiy e Fuisn usyM S3I0A G 1> T PUE S}HOA G° < H (@

(A 0°z< BIA ‘A m.cVI T1A) :esind Y2010 feWION /1

_ B 1I8yj1e aq [reys sadejjoa mdinQ /g
*(usdo 10 ‘A 8°0 > T 10 ‘A 0°g< H 2q Advw pajeudisap jou sutd) suonIpuod [eUIWIBL, /T

‘ b B ’ 100 ' » H A %02 9THA) 4
V] 0o £02 9THd,
g LOO w 203 9THd;
Ly vd 100 A G¥] H N} NI 102 9THd,
; X4 A11ed N0 NI I /b1 ASH 003 G1Hdy
L2 A1red LNo NI AG¥ /L | AG'H 661 SH1dy
’ ap 1no [} _ NI} AGH j L 861 YHIdY
: V) 100 : Agy  NIjAGY| | L61 YHId)
iy Lno : AGH ASH NI [AS'Y 4 961 Vg pue | ¥HIdy
o 100 aND AS'H ASHIASH NI /8 S6T g S14 | VH1dy
I 100 NI aND| ASV|ASHIAGY ASH 61 YHId}
ob LOO NI aND| GND|[ASHlAGY Ag'¥ £61 YR}
iy 10o NI aNo| ano| aNo jAgy AS'¥ 261 i PHId;
9g Vo 0o ASY 4 /8 161 ; YH1dy
ap 1no ASH ASH : ' 061 ; V1Hdy
od 100 AS¥ a i 681 _ VIHd,
4d 110 a aAND | A S'¥ ; 881 VIHd,y
8g Vo 0o ano| aNo | aNd i 181 ¥1Hd;
85 Axam) 1o ACH ASF|AST|AGY 981 ¢1Hd}
sui gg| g | A1ae) 100 NI ASY AS'F|AGE | AND i 81 eH1d;
a ap 100 ¥81 _
[o/v) 110 £81
_ ap 110 z81 a878 814 10.621=91
0g VYo A0S 100 ASH ASH| aNO| Agy NI AS'H 181 o878 31| XV j/9 01
Nun | xe | uty | reutwaay] D0A | mdmo| VH | Hp o @ L | peol any d a o) =1 v | wod| reard poyjom
SBIP “Qu 183 - . dnoux
SITWY 159, Arre)| nding| dme| ding| ndingolerqeuy a1qBUy 3 sindur_eie oL nwcwqw%m toquifs Bars
91 ST b1 £1 a1 11 o1 6 8 L 9 § _ AN 4 1 d 3 ase) ;

/¢ SUOTJIPUOD TRUIMIIA],

‘panunuo)- gp 9d43 89149p 10§ uolIdadsul y dnoan I ATEV.L

72



MIL-M-38510/13F

- 10 od£3 901AGp JO pud JB SI)OUI00] 9§

=’>

18:1-

mdul gg

Vv Indug
(2)6u
j9soy
(1)61
josay
(2)0g
josay
(noy
j089y

v g1-

/81§ et

ad ndug

Vv andug
@3y
1989y
m3a
1989y
(204
PEEERT)

()0

1959yl

A¥0

anND
QaND

Vagi-

aND
{IND

vw gi-

aND

vwgi-

AND
aND

AACRAY

44
€2

(44
ic
0¢
61

OIA

A%0

AS'Y

ASY
A¥0

>
olo
-

.

A¥0

AGY

AVO

A%'0

8l

Lt

2

¢l

iz

o
—

600¢

£TY

10

Ty

¥°¢

g dino
O dino
Vv jnding
a ndno
Vv ndno
d nding

ano
aND
A0°T

A0'%
aND

ywuyg-o-

ywyo-

AAid e

Vg Q-

oS

'V p 0

A8°0
A0

>
== G

= SIS

HOp

9PA

¥°0

g jding
O mdyno
V ndino
a ndino
d ndino
O dmo

aND

AO0°C
anNoD
anNDo
aND

v gy

yw g1

v 9%

v 91

AALR')S

Yw 91 | OND

|

0
o
e

aNoD
aND

A
A
A

=]

AG¥

el
Sdlotoco
A
[Te - <RETo -]

O i €O L0} OO LD O O

=
N
>

.

OO

©reeeel

<«

O ID DIt 0DO N
vt vyl

L0oog

104

[

0,6¢=31

nun

XeW {UI

SH

Wyl 1893L

TeuTW I9)
‘SEAN

ndug

ON

\ 4
mdino

a
ndyng

€
ndyno

o | (2)bu
mdinQ | j9sey

(1)6a
19499y

00A

ON

(@)%
1989y

(10
1989y

"ON 1891

¥

€1

[43

9

6

8 L

9

S

[

d D 3se)

Ll
£88-A.LS
-TIN

[oquisg

dnoa3qng

/21 SuomIpuon TeRUImIa]

*1,0 @d&3 201A9p JI0F UORIDR0SUT ¥ GROIDH "IN ATIV.L

73



* 1,0 od43 951A9p JO pud JE SOOUI00] 98

MIL-M-38510/13F

( ) ) ) [ H » v ) a v g (& [} [} ]
v b v 19
28 [} da g 09
T ] [} g 66
H v 8¢
H 1 1 a LS
) H v 9¢
H 1 1]
T \4 i 21
1 H g €S
/L 998 H 3 v b44
H g 18
g v 0s
v A\ dq 6¥
< v v 8%
T T d g v \4 d 144
H H v v g q g 9%
H H v v d g v 14
1 1 q g9 ﬁ ﬂ qa 4 /G s1593
H H v v _ _ g 1373 Teuon | 9,62=20
ﬁ /od H H anNo 1 T 9V v AS'Y /9V 9V /9V 144 y10¢ -Juny L
*papTwmo aJe s3593 OIA pue 9 _ge- = DI 3deoxa ‘Y dnoaSqns 107 s SJIWI] PUR SUOTJIPUOD [BUIULID} ‘SIS9) SUIES [
‘pajpwo axe 53593 JIA pue D gg1 = D1 3deoxs ‘] dnoxqns JOf se SHWI] PUE SUOIPUOD [RUTWIID] ‘S)89) Swey 4
44 20A | ano ) annp ) fe ) /e | ano 57 201 )
0 mdno ano | aNo /2 2| vz 1]
ﬁ 4 d Jndjng ano ano /e e | £/t 68
V ndno aNo» AG¥ aND [ aGNO 8¢
LS~ | 02- | 4 jnding aND ASY aND | aND LE T10€ 801
00¥% nduf g anNo» AND | AOND| AS'S 9¢ [ ) 9HIj
00¢ vindu [ A GG aND aND | aND ge PHIy
’ (2)6u
jes9y AG'S ve
(1)6a
jes9y aNo ge
(2)0u
oSy AG'G ! OND (44
(1)0d
001 3osay aND | AG'S 1€ CHIY
091 mdur ag aNo aNo | OND | A®°C 0g SHIy
08 Vindul |AF°2 aND aNo | aNd 62 SHII
) (2)6u )
3989y AV'2 8%
(169
ysoyd aND L2
(2)0u
1es9y APv2} QGND 92
(1)0y 0,62=01
oy o890y aNo» AS'g aNo [AF'E (114 010¢ THI i
T poysur
N e | Y| ox v a | aw | g o | (2)fu 904 (0u | (10d| ad | -onjser | £8s-ais| 10AWAS | dnoxang
T 99L ndug Jodino |3nding yndyno | Indyng | 1959y jesoy | jesou| 3ndug pidieem
¥1 €1 43 1T of 6 8 L g 3 z 3 a ‘D esep

/21 SUOTIIPUOD TBUTWIDL

‘panurjuo) ~ Lo 2dA3 901A9p 107 UOTIORASUT ¥ dnoxh I ATAVL

74




MIL-M-38510/13F

* 10 9d43 ad1A6p JO pus JEe $9j0Uj00] 338

“0,8¢- = O pue O,gz1 = JL 3¢ 4 dnox3qns yeadey

/L 398

\.

/9d

"3

o T}t

i e 0

i A

a

e

-3

<<

<M

/9 €

<<

>

v

AS'¥y

< <

> <M

mmg4m

/od

v
v

)

<m

—

<<m

Lo

mM < ——emn

v

m<:¢n<:m<:mm<m<m<mmm<:m<:m<m<:<:<m<m<m<:m<:mm<cm dmadmadsmmaG </

=1
<

9

1441
0TT
601
801
01
90T
€01
ot
€01
01
101

001
66
86
L6
96
G6
76
£6
@6
16
06
68
88
L8
98
68
¥8
€8
]
18
08
6L
8L
LL
9L
SL
bL
€L
(42
1L
oL
69
89
L9
99
S9
¥9.
€9

1

¥10¢

)

/& 81591
Teuon
~oung

3,62=2L
L

N

XeW | Ui

s

Wy 183L

jeuTIa)

‘SBaN

Jndug

ON

mdino

ndno

8

H
T
o

(2)61

ding | jos9y

(1)6u
1989y

00

ON

(9)0y
1980y

(1)0y
1959y

*ON 3891

a1

[3 4

(43

|§¢

o1

Lo E‘m :::.J..J::::nA——»mmqqmq—-:mqq:ﬂq——-»n:mqquzmq.-:.am ool ]

8

L

9

g

"‘E‘%

d "D 9s%)

£}
£88-ALS
-TIN

1oquiy

dnoxiqng

/T SUOLIPUOD [EUTUIIRL

-panupjuo) ~ L0 2dA} 907ASp 10] uoy3doadsut v dnoxp ‘I ATAVL

75



MIL-M-38510/13F

v 9-/p7L- 8°4-/10- 8 v-/v" L £y
2e-/U0- | TE/L0- 21y 1- L
9'1-/L°0- | € L-/v0- £L-/v°0- 1L
J i 9 v
ILN24L0 U0y (VW) SILUL[ XeW/UlW 3581 |

ISMO|10j SB 3Q |[BYS UMOYS SIiuE] Y]
*(uado J0 ‘A 870> T a0 ‘A 0T < H 8q Aew pajeusisep jou surd) SUOTIIPUOD [BUTHIIS],

*189) S1Y3 J0J SPeI] patTyIdads JJwQ

*PRO] [eulnla) J0§ ¢ 94ndyy 3893 99g

169} Suranp JoY1o30] STRUIUII) JOAUUOD)

- Aouonbogy ndur oY) Jo JTeY-9UO 3q [[eYs Aousnbaay yndjno ayy, -osind yndur oY) Jo Aouanbaay ayy st paryroads pwrl wnuruiw XV
- Joyexedwoo S[3uls J9%09Y0> paads YIIY € Sursn uaym SII0A G S T PUB SH0A T < H (q)

J0 ‘Ioyexedwiod afqnop X9jooyo paads YINY © 3uisn uSyM WINWIXEW J[OA §°( = ] PUE WNWIUIW SJ[0A $°F = H ()

~
o
—_

S

1I9Y)1a oq [reys sefejoa dInO /1
*HIA 303 wmwpurw 9yj pue TIA o7 wnwiIxeur oy} aIe umoys sedejos Jnduy A g°0>d ‘A0'z<V /9
‘paxinbaax s1 BjEp SIINQLI)IE Jo Arewwins B A[UQ \m
gosind (0Y) josox aagre sosind oMy A1ddy \w
*sosind (0Y) 3059 I9ye asind suo Addy /g
*JUSWILANSEIW JOJ PUNOIS UTEJUIEI *9JL)S PAIISIP Y} UT 901ASP Y} 198 0] SJuswaInseaw Surye; 03 Jotad punoas uaty ospnd A ¢°p Addy /2
*JUSWAINSEIW J0] PUNCIS UTBJUTEY °BFE)S PAI[SAP U 991A9p 3] 19S 0} SJUIWAINSEIW Jupye) 0} Jolad punoxd uayy ‘A o °g Ardde Aprrejuewon \m
‘0,65 = Jg, ydsoxa ‘gy dnoaSqns se SHIWI] Pue SUOTIIPUOD [BUTULII} }SI} SWES 11
su [ g11 |0z |Omdwo| NI Jot /6 | /it ’ /01 e1Lng ‘ [ [ /8 LIt { UIHdy
su | ¢TI |02 {DIndimO| NI Jot /8 | AT /o1 /61100 /6 911 101y [p,6z1=91
ZHW 01 |vandpo| N1 /0T Lno| /11 /[ /m SI1 g XVINg ot
su | 001 |02 |O3IndinO| NI /ot/e | /A1 /6t |1 ano /6 PII 1THd
su | 001 {02 |0 Indino| NI /ot /e | /1T /01 /o1 100} /6 11 1y | 5 ¢7-0y
ZHI 01 |V indin0| NI Aotino; /it | ano | AT | /T | aNo | ano [ A0°S aND | aN (43¢ - 63a | /gXVINg 6
nup | xew eUTUILID: ’ poyiolx
. e | v | on | ¥ a | @o | &8 | o |@béu| mbu| 00a | on | (@0 | (04| a8 | -oniser | ess-ais|loawds | dnoisqng
SO 85T ndug mding  {nding mdnQ | Jnding | 19say | 989U josoy |jesey | Induf ~TIN
b1 €1 (431 11 oI 6 8 L .9 S ¥ [ 3 [ a 038D |

/21 SUOHIPUOD [BUIWIL,
*panunjuo) - 1, 9dAJ 9d1Aap IO} uorjoedsul v AnoIDH ‘I ATLIVL

76



MIL-M-38510/13F

g0 2dA} 9d1Aap jo pud Je S930u00] VY

ynduy
umoq
uno)
ndug
dfn uno)
yndug
Je31D
peog
Jndug
a erea
ndug
0 Bredq
ndug
d ered
Jndug
AR

AS'S

AS°S

AS¥

AG°S

AG'S

¥e
44

(44
1c

(114
61
81
LT

STHIy

pvTl op

nduy
umo(q
uno)
Jndug
dn uno)
yndur
R1:5)0)
peo
ndug
d eredq
andug
O erq
Jnduy
d eed
Jndug
Vv ereq

A¥2

AS¥

A¥'C

AP'2

A¥'T

AV'e

91
St

4
eI

(49
1t
o1

1THY

/8

) ]
>

PPV M| 97~ 1 L70-

nduy
umocg
uno)
ynduy
dp JunoD
nduy
Xear)
peo1
yodug
a ereq
odeg
O erea
Jndug
g ereq
yndug
v eea

AG'S

Av0

Av0

A%0

A¥v0

Av0

nun i xew | urin | reutmaay

‘SO

Swi 18],

JOA

ndug
v erRQ

yuduy
Te3ld

ndjno
imoxxog]

ndino
Axxep

peo]

Jndug
D ered

yndug
a eyeq

ap
mdino

o
mdino

Jnau] |
dn
Junoy

A¥0

AV0

~ X

0 ©

1 4
€
[4

1

0t10¢

¢TIy

81l
LT

91Ny
eIy

0,62=01

umo(
junop

ndino

ndino

yndug
d e1ed

*ON 189

91

§1

¥1

€1

(28

1T

0t

L

9

J 3 9se)

poyjom
£88-G.LS
-TH

dnoa3qns

/L1 suorypuod ewpwIay,

“g0 90K} 951Aap J0] UGoadsY] V GnoxD I TIAVL

77



MIL-M-38510/13F

g0 8d£} a01A9p JO pUI JE SIJOU00] 398

‘pagpiwo axe s3s93 JIA pue ‘D ¢6- = 01 ydooxe ‘1 dnox3qns Joj Se SJTWIT] pUE SUOHIPUCD JRUIWILS) ‘9189) awes g
‘panrwo axe sysay Ol pue ‘O 621 = O0g 1dooxa ‘y duox3qns 10] Se SPWI] pUe SUOIIIPUCD [BUIW I3} ‘S)S9) swres 4
b dndup | 1 } A,
usoQq
Wnoy vur g1- 28
yoduy
dn uno) vu gi- 18
ynduy
Ted) va 21- 0S
peo] vw g1- (14
yndug
aeredq vw g1~ 8v
Jndug
O ®rea iy g1- v
Jndug
d erd [y 21- (112
Jndug
A g1~ verdq |ASy [Vu - 54 olx
) | 68 204 [} ano. 43 010¢ 2901
ndino ) 1
moxyog ano AV'T 44
Jndyno
£ixe) ano A¥2 472
I3 nding | A¥E aNo is4
O inding a A¥'2 anNo o¥
Ao mding aNop |A¥'T (i3
opvwi| ¢g9- | 02 VOdINg Ag'G {Av'2] aND aND ano 8¢ 1108 S0t
) mdmo -y ) )
aorxog A0°2 |Vwgy A0°2 A80 Le
ndyno
Molxog A0'% |VWIT Ag0 9¢
ndino 1
Axxen AP'T vuwor| aGNO [A¥Z| AT Ag0 Av2 14
0o mding Ag0 vw 9y ¥e
PdInding A8°0 vw gy 33
Hdnding jvurgri A 80 45
¥°0 IV inding A80| A8O A8°0 vu 91 1€ L00€ 104
ding 4 [}
moxxog V1003~ A0'2 0¢
ndino
Axxed V7 00%- AO0'T 6%
> nding A0°2 vl 00¥- 82
Pt ndingy Ao'e v 00%~ P¥ 4
) jnding IVTI00%-| A 0°2 92 0,52=°L
A P VOMARY AGH [AO'T| ABD A8°0 QaND V7009 s2 900¢ HOp 1
A| XeW | uiN | TewTwaay| 5p od od od od o od nd ndupndu | L ad . poyjom
ST A <u B«EQ w«aﬂw mﬁw%. »iwmw P % swa au smsQ o yaowo uiowo dn | usoq iw_o swwo m ﬁm_a ON 3L | £98-QLS | 1oquids | dnoidqng
sIUT] 189, Junoy | unon ~TIN
91 53 ¥ €1 (41 1T o1 6 8 L 9 S v 3 3 1 ERE L)

/LT SuojIpuod [EUrIIag,

*ponuTjuo) ~ 8o 243 991Ap 10] uoijoedsul v dnoxd I IIAVL

78



MIL-M-38510/13F

-gg ad4) 901A9p JO PUS JE SIYOW00] 33§

\ﬂ 298

ﬁ ASE |[EV

<mm<m

q
fev

%qm————-—'

- 3 0

H

k)

—

mmomddg

v Ev |fEV

anNd

o i o i i

g am ™

—

T

— i3t 3

1

JIUN ) XeW | UL

SWI 189

renmaal 9o, | andug

‘geaN

yodug

Vv ered| Ie21d

dyng | dIno
Imoxzog| Lxxed

peoy | ndug | Indul
5 eed |d Bed

anNDd

7o)
ndano

o

jodinQ

ey

*m<m<m<m<m<m<m<m<m<m<m< E——

[

/e v

%ot
101
00T
66
86
L6
96
G6
6
€6
6
16
06
68
88
L8
98
<8
8
€8
28
18
08
6L
8L
LL
9L
SL
¥L
€L
(43
1L
oL
69
89
L9
99
g9
¥9
€9
%9
19
09
65
8%
LS
95
GS
144
€S

¥10¢€

4_

/2 5159
Teuory
~oung

)

0.82=91

umoQ
uno)

nauy

o~ »—1»1;-1:ﬂtﬂ.-'lr-'l!n:nthﬂﬂdﬂﬂmtﬂﬂﬂ:ﬂEJAB:::A»J:H::—J»—I!EE»—'I—'Immdd:ﬂﬂ:dd:ﬁ!ﬂ»—?:ﬂlﬁdd

ndng

Jondug
mding {d ered

“ON 3531

91

ST

143

19

(19

T 01 6

8

L

9

=
mgg c<memdnananda<pdman<a

|4

d '3 ased

poyrow
£88-0LS
~TIN

1oquig

dnox3qrs

/LT SUCHIIpuod [BUTWIAL

-panuyuo) - g0 @dA} 901A8p 0¥ wondedsul y duoxd ‘I TTAV.L

79



*gQ 9da)} 901A8p JO pUd JE SAI0UJO0F 3y

MIL-M-38510/13F

t 4 4 vowmamg § Az aw| ao| ! A¥'g /9L | 400 ano get b L
HY mdiroy ano aNo | aNo Avog| /o1 LNO|A¥'e (431
| D mdino aNo A%2| aNO LNO | A¥v'g /91 aNo €1
18 (1t IndinQ| aNo aND | AP 100 A ¥g /91 aNo (131 11THd,
ad wding AVT A2 ing AV 621
Dp inding A¥PT b 100 ﬁ A¥v'e 831
€0 nding AV'T | 4 1o} ano 121
(42 5%&8 aNo | ano /81 aNo /ST | A¥°2] 100 anNo 921 TTHdy
mdino
114 moxxog /11 ing A¥°T ano Avg /1T (731 DTH1d,
mdino _ _
114 moxzog /01 100 AV'T ano A¥°2| /0T ¥31 DT'THdY
mdino _ _ .
[1]3 Aaxed /6 1no /6 AV /6 ge1 6H1d;
mdmo _ _ _
82 A1xe) aNo |aNo /8 ino| /8 aNd | A¥2 /8 |A¥T ano 221 vol S1g | 6THdy
¥ Vo mdmnQ /L aNo /L aNs| aNo 121 ol 51 | 8THdy
22 Ta mding /9 qNo /9 ano| ano 031 o1 814 | 8HId,
sul ppl ¢ VO mdng Ave] /S /8 aNo| ano 611 of 81 | LTHdY
ZHW 0z Yomding aNo AV'T A% /¥ 811 VOU 31T p XV D, 62=04
ZHIN 02 FOWANO A Q'S ano A¥°2 /% |A¥2| 100 LIT VOl 314 Ly Wy 6
( 1 ) H A ) [} [} 3 v v [} 91t ) ) ]
H d v ST1
H v 123
1 q £I1
v 21T
ﬁ v ﬁ 1
v o011
/T @38 < g 601
H v 801
1 d Lo1
d 1 1 1 1 901
g a v q q H H q H H | 501 /T s159
v A4 v v H H H H v %01 Teuony | D,62=21
\ |AST|EV |/s8 H H |/69 ev |/BV GND H H |gv gV H H gV £01 ploe | -oung L
N ndi
D YO | U TTR S D04 | andup | gudup | gndno | andyng | peoy | gndur | gndur | ano | G | Db in | hmoq Vo | o || oy gy oopos | oquag | dnossars
W 59 V BIRd] Jes[) modtod| A1re) O ®jed | d ®red ydng | IO | yunosy | qunon (TR0 [INdNO 1 BIEQ TN
91 ST 1 [33 4 11 1} 6 8 L 9 [ 2 3 ? 3 d ‘4 958D

/LT Suonipuod JRulnIIag,

“ponuuo) - g 5dA) 8o1Asp 107 uGHoRdsH v dnoID I AIGV.L

80



*SJNOJI0 J9YJ0 [[8 JOj WNWIXEW YW 9§ 1~ CUOUUEIT YW L g- PUED PNOLLO 10 WRWIXEW Y §°1- ‘wmunuim yul g°Q- :9q [[eus sjua AL /8
+(uedo 10 ‘A g0 > T X0 ‘A 0°g< H 9q fewr pajyeudisap jou suid) SUOTIpPUCD [EUIWII] /LT

A ¢°p uay} ‘gndul UMOp JUnOD 3x0jq astnd peo1 /91
<A G usy} ‘mdut dn Junod axojeq asnd peeT /ST
+ fouanbaJgy jndut 3y} Jo JIBY-3UO 3q 1ieYs Aousnbaay mndno YL -asnd jndut 3y jo £ouanbaaj ayj} s} payioads jwy] wmuiuiw KVINI /31

‘¥ pue ‘4 ‘0D sndino uo f WJI0JIABM 1TTHd; 0A398q0 pUe H WJIORABM ‘asind uMOp JUNOD JIUD 513} 994y} 1XaU UQ ‘[ PUE H SUWJIORARA V(I aan8iy 23§ /61
Gy pue ‘O ‘€Y ¥09yd 0} Junod ateiadoadde 03 sosnd dn Junod I91UI §153} 9IIUY wouuQ "V 0§ asind dn Junod suUO U} ‘astnd Jeajo ¥ ISId “VOI PUE 01 saandy 298 \l.n.m
‘3] pue p swaIoyeATA ‘YOI 2In31J UO UMOUS SB 0TH1dy 107 as[nd uMOp JUNOY I0W U0 PpE ‘0 pue ‘g ‘v surojeara gf a8y “jsay asnd JES) ) dIOU 39S /1

-asind UAOp JUNOD SUO UIY} ‘asind Jeayd IsTg VOl puE Q1 saandy 9ag /01

- *n) pue J SULIOJOABA ‘YT 92.m31} uo umoys se 6H1d) xof asjnd  dn Junod 3JIOW U0 ppE ‘g 210U 33§ \w.

*§ 9j0u ‘VOI sandy 99s 0STV agnd dn JUnod U0 VY ‘pspnd pro] uayy ‘@sind Jes31o asn g D pur ‘g ‘q ‘D ‘d ‘v sumIojases “yol pue oI soandiy 995 /8

-patdde st asd peoj au} usum Vy ut doap ay jo Kerap asind 2y} aatasqQ 9 djou ul se sdojs jeadayd /L
-Vy ;ndino je g wIojdaea Jo H1d; aaxasqo pue NIy peo] "Q pue ‘D ‘g swJaojaaem ‘0l aan31y 935 /9
ndyno Vy uy doap ayj 8413sqo pre v wmiojasem Ldde uay) ‘Nly peol °d pue ‘D ‘g ‘V SWJIOJPARM ‘ot aandy 938 /g
ggl pue YT §3s3) I0] H WICJaAEA pue ‘pgy pue LT S389) 10] § waIojosesm Alddy Vol aandyy 99s /¥
"HIA 107 wnunuiw ayj pue n:> I0j UINUWIXEUW Y} 9T UMOYS gadejoa mdup ‘A m.oW q ‘A c.NA! vV /8
paainbal st e)ep sIINqLINE JO Arewmuns ® A[UO /2

- zo3exedwiod B[3UIS JOIIYD paads ySty & 3uisn udym s}OA G “1> 1 pue oA ¢ I< H (@)
10 ‘Jojexedurod ITANOP IIHIAYD paads ySry & Susn uaym WNUWIKEUW 3{0A §°(Q = T pUe Wnuiuru sioay'g =H (®

<13yya 9q [reus sedeioa wdno /T

MIL-M-38510/13F

81

‘0,84 = 01, 3deoxd ‘01 dnoadgns se SPWI] PUE ‘SUCLIPUOD Teulmia} ‘sjsd) sweg it
1wl ¢ Vomdnd A AV'Z /ol | ao| aNo Av Av-z /a1 | 1no ano oet * )
1L, | Eomdng anNo /91 aNo aNd» A¥e] /91 1nojA®'2 6¥1
| ; Pdwdng aNo /91 | A¥'Z] QN 1ol Avgl /91 aNo 8¥1

i o Iad yrding aND /91 aND | A2 1ad A¥°g /91 ano LF1 : TTIHdy
: £9 (I dynOy A¥T /ST |A¥'Z| QNO 1ng /st | A%°T Ab'e 9%1 i 4
€9 O ding AVE /8L aNb | aNo o | /st | A¥P'S AV'2 4t :
£9 H JndinD: AV2 /sl aNo | -aNo /ST | A¥°T 1no| ano 241 L
£9 35%3 Ewc aNo /a1 EMO aNo /ST | A¥TEZj 100 aNo 421 TIHTdY
ndno|
(a4 moaxog i /11 Lad A¥PT | aNo A®E /1 44t OTH'Id)
mdnQ| _ __
68 aoxx0g i /01 Lnd AV'T ano AvTe /01 191 OT1Hd,
mdng; : _ _ _
(34 Axxe) ' /6 ino| /6 AP2 /6 | A¥'T oFt 6H1d)
wding m _ B a
(14 £11e) aNDd {aND /8 Lno{ /8 | aNO| A¥2 /8 | A¥P'2 ano 681 vo1 33 | 6THdY
29 IV nding /L aNo /L GND| anNd 8¢eT ot g | SIHd
99 VY jnding /9 anp /9 dND| aND Let o1 81g | SHId
sul Lg| € [VO mding A¥T /S /s anol aNo 981 ot 81 |_ LTHdy
ZHN 02 Vo mding aNo A¥T Ape /¥ 31 vor f1d J51XVIg 0,621=91
ZHIN 0z PO mding A0°S aND AF'T aNo /v+ | A¥'g| 100 ¥ex Vol S1d iy o1
U] XEA | UVN | [eutmaay| ODA duj ndu | nding ndnQ| peol yadug ndug ano s @ o nduy | ndutf Vd qgp ndug poyjow
s3] v meq| xearp |moxrog) Axxed D ®ed| a ered jmdmo| wdimgj dn | usoq| mding ndQ) € TiEQ  Cou 1501 | gea-als | oquég | dnoidqrs
sy 3891 | junop| jumoy -TIN
91 ST ¥1 €1 31 11 ot 6 8 L 9 [ ¥ g 2 1 |43 sased

/LT SUOLJpuod TeurtIa,
- penutjuo) -~ gy 904} 20143p 10J UOHIIASUL V dnoxn ‘OI FTAVL




MIL-M-38510/13F

g0 ad£) 991ASD JO PU3 Je SIJ0UIO0F IAG

ndug
umoq
uno)
yndug
dn o)
yndug
Teal)
peo]
yodug
a ereq
nduy
O Breq
yndug
4 ered
Jnduy
vV ejed

AG'S

AS¥

AS°S

AGSS

ASS

AGS'S

AS°S

¥e
14

(44
18

02
61
81

LI

CTHIY

opvl oF

Jnduy
umoq
unoy
ndug
dn unod
ndug
Te3D
pEo1
ynduy
a &ed
yodug
0 ereq
nduy
d T¥eq
mdug
V ered

A¥°C

A2

ASP

A¥'C

Abe

A¥'C
AV'E

A2

91
18

4
49

48
1t

o1

TTHY

opvwy g7 1= 470~

ynduy
umoQ
Juno)
yoduy
dn uno)
yodug
T831D
peoy
Jndug
a erd
yndug
D ereq
Jnduy
4 ejeq
ndug
V ered

AS°S

A¥0

A¥0

AV0

AVO

A¥0

Av0

A¥0

A¥0

010¢

STy
STy

81
Ly

9Tl

[43¢]

2,62=2L

nun Xel | UIN

TeuturId)
‘SBal

sy 3893,

o0A

ndug
v e3Rd

nduy
Tea(d

mding
lmoxzog]

mdino
£xxed

ndug
O ered

ndyy
a eyeda

dp
mdyno

0
odino

nduf | andug
dan umo(q
WnoY | junoH

Vo
nding

ap
mding

andu
d yeq]

‘ON 1S3L

91

St

49

el -

48

o1

6

L

9

S 4

[4

Jd_"H 9s®D

poyem
£88-ALS
-TIR

toqués

dnoa3qng

/L1 SUOJIPUOD TeUlWIAL,

“0 9dA) So1A0p J0] UOT}PRASUT v dnoaD I ATAVL

82



MIL-M-38510/13F

83

-peprmo axe s3se} JIA pue O,gg- = O 1deoxe ‘[ dnoisqus foj S Sjwi] pue SUOIJIPUOD [EUIULIA} ‘5153 Jureg €
-paqiwio axe 5991 DI pue O_gg1 = OJ 3dooxs ‘T dnoa3qns 10 ST SPW] PUE SUOHIPUOD TEUIULIR ‘9199) oWeg 4
A. 1 Jndey 1 1 1 A_
wroQq
Juno) v gi- is
ndug ’
dn junod v 21- 0¢
ndug
Tee10 v gI- 6¥
peo1 vw gi- 17
jndug
a ered vu gi- Ly
ndug
0 BrRd v Z1- oy
ndur
d Bed v g- 47
Jndug
A |S°T- vered | AS v [V 21 ¥ OlA
) | 68 004 ) ) o i 010¢ 9
A dino A, ’
moaxog aND AV'C (44
dino
Axred aNo AYT ¢4
A inding AVT ano o¥
0D mding 4 A¥2 ann 68
€ ding ano |A¥°2 8¢
bpyw| ¢o- | 02- (YOIdImd Ag'S | AvZ| A8'0 aNo» aNo L8 1108 801
A A } ) ) )
wdno
moxzod A0'Z |Vmor A8°0 9¢
Jndino
Axxe) AV'T vumor| and |AP2|AVT A8'0 AV'2 (25
adInding A 80 vw 91 ¥e
Od Inding a A80 vw 9T g€
€ nding . [VWOT|A8'0 44
¥°0 IV 1nding A80! ABO A8°0 VU 91 : 1€ 2008 TOA
ndino Y [
moazod V1005 A0°2 o€
Wwdno
Lare) v 0% AQ'2 62
ity ynding A0'3 V1 00¥ 14
0D ndng A0°T vl 007~ L%
€ nding 'yr00F-| A 0°2 92 0,62=9L
PpA y'2 [Vowmding AG'F | A0°2] AB0 Ag0 aNo VT 00% 44 9008 HOp 1
TN XoR | G| Te0I9)] DD | qndup | jndu |andino|0dino | peort | ndur |andur | ano | 9o | 90 T ] eog | YO | 80 | mdurl Loy qe poyjew
"SeIN v eyea| Tesid ioszog| A1xed 2 wea |d wred 0o | 10dmo | s Q| 1ndyno | wndino (g wreq| ONPO% | £88-0s | foawhs dno3qng
STUIT] 3891, Jmno) | junoy ~TIN
91 [ ¥l 31 kA 11 01 3 g L 9 S ¥ 3 Z 1 EREELR]

/11 SUCTIPUOD [EUTUIIdL,
-penurjuo) - §0 3dA} 901ASp 10§ UOLPRE]  dnoD "I ATAVL




MIL-M-38510/13F

-g0 @d4} 9o1A9p JO pu? e SOJ0UJ00] 995

/3 @98

ﬁ

ASYy

m<<mm<<mm<<mm<<mm<<mm<<mm<<mm<

=
=2}

€

™ < <M

jed

— 3

H

dp<madmasm<mm<

mamam<msmEm<mgmLA<A<CA

1

/e g

/¢ a

QND

A o

1

-y —————t ] — 3

T

/S vV

mamamdmam< <M< m<

eV

»-1——.‘.'!:'—'.»-1—.!:‘——.»-’(‘—"!!1—""—1_’EEE—J'—"E"—’A—"‘.M‘—"’AAQ

——.4-——>m——»<ﬂ——>m—b<——>m——b<

/¢ g

L8
001
66
86
L6
06
S6
¥6
€6
@6
16
06
68
88
L8
08
a8
14
€8
e8
18
08
6L
8L
L
oL
GL
¥L
€L
(42
1)
oL
68
80
L9
09
S8
e
€0
29
19
00
69
8%
LS
s
L]
¥S
34
145

]

p10¢

]

\m s189}
Teuoly
~-ounyg

)

0,8 =91

un| XeN | YT

sty 388 L

TeuTIId)
‘SBIN

007

nduy
V ered

yndug
T2

O
o109

nding
£ixe)

peo]

Jodug
0 ered

ndug
a eed

AaND

ap
mdino

oy
dyno

Fnau]
dn
oy

Joaa]
unod
unod

N Aqmmqqmmqqmmqqmmqqmqu:x:m.:mmmqqmqﬂmmaqmmqqmmqqmmq

<4

IO

=]
<]

ndo

Joduy
g ejed

“ON 1S9L

91

118

143

[4%

S

11

o1

6

8

L

9

ERE LS

poyjaw
£€88-0LS
-1IR

toquuis

dnoa3qns

/11 SUOTIIPUOD [EUTWIIOL

-panutjuo) - §0 504} 20TAGp 10] UORPAdSH v dnoid Il ATV

84



MIL-M-38510/13F

-0 2dA3 991A3p JO PUS JE S3}0WY00] 3

/1 2%

\

ASY

e v

< <

/ed

H

> ammm

BV [/EV |fEV

aNo

—® 3 3

\

-y 0 3

—
\ o

H
T

m«::n<m<m<m<m<m<m<m<m<m<m<m<m<m<m<<m

/g v

@1

.-lu:m..:,_l:l::n»-lq::::.-1.::x:m.-lAm::.-h:mmqqmmqqmmqqmmqqmmqqmmqqmmq.:1..:

———’,J——’:n——’,.’]._]ﬂ

e v

16t
()48
691
8¥l
L%l
¥l
s¥l
¥l
448
t448
848
(134
681
8el
Lel
9gl
Gel
vel
eel
(448
181
1143
8el
83l
Lel
141
148
yel
€al
[44S
141
0zl
611
8t
L
el
18
it
en
f4u

m
ot
601
801
01
801
g0t
01
€01
g0l

/T s139)
Teuon
¥10€ -ounyg

[ |

0,981="1L

Nu | Xew | Ut

sy 183L

revimia| o5,

‘Sea

ynduy | yndul
v ejed| Ie91d

dino
ImoaJod]

nding
Aaxed

peoT | nduy | jndul
0 ered| @ wed

anNo

T
H
a
nding

op
jnding

yodug
dn
Junoy

=
BB mamdmamamnaman <<
R &

w’noy

<
(«]

ndino

g qm-—»q—.m—’q———bm“q——’m:mmq—bm

&
8

Jndug
g ered]

*ON 318381,

91

ST

a1

€1

(4

1T [1)§ 6

8

L

9

S

4

o

d "3 958D

poyjew
£88-01S | loquis
1IN

dnoa3qng

/LT SUOn}Ipuod reufwlay,

-panumjuoy) - G0 90X} 29TAGp 20 UOPRdSU v dnorp T ATAVL

85



MIL-M-38510/13F

*60 204 30149p JO PuUd Je §3J0UWI00] 335

4 4+ Vomanol A ¥2 1 |ao | ao| 4 ‘ $ 1o o Ll ’ A.
Hy ndinQ) anp /91 | OND | aND i w LNO |A¥°2 oLl
O mdyng aNo /o1 |A¥T | @ 100 W n ano sLl
15 I nding anNo /9T | aND | A P2 1no AvzL /91 aNo PL TVIHdy
(10 mdinQ) A %°2 AV'C 100 A DT £L1
Do mnding| A %2 aNo 100 ﬂ ﬂ A2 2Ll
Hp indingo A ¥ aNp 1 i Lno | ano 7A
42 ﬁd ﬁw&:o aNo | aNo A¥P°2 | QND | GND /st |Av% | 100 aNo oLl 11H1dy
mdmo
8% aoxog /11 Lno Ave | OND | AND A¥Ty /1T aNo 601 01H1d,
mdmo l _
82 moxzog /01 1no A¥'Z | AND | OND Av'Z /0% ano 861 OTIHd}
ndmo _ _ _
0g A1reD /6 1no /6 A¥VT |ADE /6 IA¥°2 101 6HId,
mdino ~ _ _
82 Lxxe) aNod |aNd /8 o /8 (avg |A¥E /8 |AV'E A V2 881 vol 811 | 6THd
272 Vo mdinQ /L anND /L aNd | aND ol of Sy | 9IHdy
44 VO ndinQ) /9 aNo /8 anNo | aNo ¥o1 oI 81 | S8HIdy
su | pp | £ FoOmMdQ Av'z| /S /8 ano | aNo £01 01 31 | LIHdY
FHIN 0z yOmdmo aND Av'e AVTY /¥ 201 vol 31 fZ7XVIal D, g=21
FHIN 0z FOmMdino{A 0°¢ aND A¥'Z /7 1Ay el 100 161 vot 313 J XV 6
- H ’ [ v v [} [ o8l '] ) ’
H i \4 d : i 66l i :
H i l v [ _ , 8¢l #
1 * | g 181
= | d H H H H gl .
/1998 q ' | 56t i
a H \4 ¥t /2 s3s91
_ _ T . _ _ _ _ _g _ g6l revony | 9 ,821=9L
ASV |/8V |/eV H H |/8V |/eV |/eV aND 1 T {/eV |/8V 1 1 |/eV 2l yroe | -oung L
JUQ | Xe | WA | Teutuaal| D04 ety O] TG | PEOT [ Weul [ ndur | GND | U 0% | du | ndal|l VO o | maag pogew
‘geal v ®1EQ| IeR]D pmoxiog A1aeD D ereal a ®ed mding| wdmp| dn | umoqimdino{mdnQ{geIeG| "ouISAL | pgg-qls | toquis | dnoidgns
s 189, unop | Jumoy ~1DN
91 [ 23 el 31 11 1} 6 8 L 9 g ¥ g 4 1 | 49 ased

/L1 SUOLIPUOD [RULULIAJ,

‘panunuo)- 6¢ od4} ao1aap xof uoydadsut y duoa CII ATAVL

86



MIL-M-38510/13F

-SHNOIID I9YJ0 1€ I0] UMUWIXEW YUuI g 1- ‘wmuIuIM YW - pue ‘D Jnodid 10} Wmwixew yu g 1- ‘MWW YW - 39 [eys SHuI AUl /81
*(uado 10 ‘A80>TI0 ‘AQTE< HA Aeur payeuldisap jou surd) SUOTPUOD [BUIWLIDL /L1
-s3104 gy Uy ‘yndul UMOp JMOD 3I033q asind peol /91
“A ¢ usy} ‘yndui dn JUNOD 81039q asind peoT /Gl
- fouenbaxy dut 3y} JO JIeY-3UC 3q TTBUS Aousnbaag jndyno YL -asnd ndut oy} jo Aouanbaay 9y} SI palfioads JUIf wWmuUUW XVINg \.#M
-V pue ‘dy ‘Op sdino uo p waoyoaes ‘TTTHA} aal9sqo pue H wIojeARM ‘asmd umop JUR0DY I3US §359) 994y} JXdU UuQ " pue H suixojosem ‘yol 3andy 935 a
+dy pue .OG Ay yooyo 0} JUNOD syeradoadde 03 sosind dn Junod J93UD SISV LYY xou uQ VY 10§ osqnd dn junod Juo uay} ‘astnd xea(o B ISAL VL PU® 01 s24ndiy 998 \mm
*3] pUER [ SWIOJRARA ‘YOI 2angy} O UMOYS SEB 0TH1d; 105 asind UMOp JUNOD JIOW U0 PpE ‘5 pue ‘d ‘V SWIOJoARM ‘gl @andyy “say esind Jedld 0T 0 EE \.—I~
. -as[nd umop jJuNod SUC WYY ‘asind Jead 534 VOl PUB 01 sandy 998 /0T
. ‘ry pue § SULIOJSAEM ‘Yol @andyj uo umoys se 6H1dy j0; asnd dn junod aaow duC ppe ‘g 9jou 338 /6
1 90u ‘gol axn8yy 998 O8IV -asind dn jJunod auo uAY} ‘astnd peo| uayl ‘asind Jed10 asn IBII D pue ‘4 ‘A ‘D ‘d ‘V suaojaseAm ‘y0I pue o1 soandiy 998 \m
-patjdde s1 asind peof 2u} usyM V5 wt doap ay} jo £eiap asind 8y} 9AI9SqQ "9 dOU UL 5T sdojs yeadod /L
"V ndino e q WIOJeAEA JO H1d) 2A135Q0 pue ‘Nly peo] “d pue ‘O ‘g UWII0joARA ‘o1 210313 39 /9
jndino V@) ut doIp 3y} 24I3sqo pue v urzojaaem Apdde usul NIy peo] "d pue ‘D ‘g ‘Y SuIojaAem ‘0l oandiy 998 /¢
~QQT PUE £9T §159) J0J H WIOIRAEA pue ‘gL1 Pue gl SIS0} J0j J WI0J2AEM A1ddy  ° V01 94ndy a9g \w
"HIp 1oy winurjuiux ay) pue Tl J0] WAUILXEW 3Y} 3I8 UMOYS gogejior mdul A g'0> € ‘A 0'2< V /8
-paainbaJ S BJEp S3INqLINE JO Arewwns ® A[UO /T
- zoyereduwiod o18UlS IANOIYD poads yBiy ® Suisn USYA S04 G *I3> T pue sjoA ¢ I H Q)
10 ‘Joyeredurod a(qnoOp I2X23YD poads ysry ¥ Sulsn oYM UMUITXEW 0A $°0 = 1 puB WnUWIUIW S}[0A °F = H (®8)
:1eyj1e 3q reys sadeNoa mdino /1

0,68 = Dy 3deoxe gy dnoaSqns sg spwl] pue ‘SUOT}IPUOD [EUITIIR) ‘S}S9} JUres 11
3 __
A wlt ?&sL b |ave » /ot | awo | awo 4. | ’ 100 ano w6t s
1L ndnol feita) /o1 | N© | aND LOO [A¥%°2 €61
1L mdyng|- aNo /a1 |A®°g | AND 100 N P anNo z61
1, | ¢ [Gmding aNo /91 aNo | AF°T 1no AvT| /91 aNo 161 1TIHd
go | 1 [Gdmding ¥°2 AvglAavyg | GND ino AV'T A¥2 061
go | i PoIndng ¥'e A¥P'g | QNO 100 AV2 AD°2 68l :
£9 4 ding v'e | AP°2 | OND 1 iave 100 | QND 881
£9 o] ﬁwﬁn aNDd aNod A¥'2| GND aNd /et la#z i 100 anNo L8l 1IH1dy
ndinQ
44 moaxog /11 ino Ap'2| AND | AND Ave| /11 ano 98t OTH'Idy
mdmo _ _
6§ BoMom /0T 100 ApZ| aNd | aND A¥g| /o1 ano 8l OTTHd,
mdino
(7 Aaxe) /6 00| /6 AT |A¥E /6 |A¥P2 AT 81 6H1d,
wdino _ _ _
68 £xxed aNp | aNo/8 1no /8 |AVT | AV /8 |A¥'E A ¥°C €81 vor 8ig | 6THd
29 Vi inding JL | ao /b aNo | aNd 28l o194y | FIHd
99 Vs inding /9 aNo /2 ano | aNo 181 o181y | 8HIdy
sul g | ¢ [Vowdnd A V2 /8 /s aNo | anNo 081 o1 914 |_LTHdy
FHIN 0z [VdImding aNo i Avel Ave| /¥ 6Ll voi S fPXVAaD , 1=k
PHIN oz fowmdwolaos | ano ; AV'T anNo /v lay-e| 100 811 vor 84 JrXVWa) o1
N XeW | U | TBUTWI)| 03 4 ndup | mdui {ndinO mdmo | peol mduy | ndup | QND apy o} ndug mdul} VO fpy | ndug poyjow
‘seap] v eeq Jedly oxiog| A1red D eyeq]  ®ed mdmo| wdino| dn amoq | mding ndQ} € Breqal  "oU ISAL £88-QLS | loquis dnoadqns
s 183, umo)| junoy ~TIN
91 1 2 £1 11 o1 6 8 L 9 | [ ¥ £ 2 1 d ‘q 95€)

/1,1 SUOLIpUOD [EUlUIISL
- ponupuo)- 60 244} 29149p 10§ toroedsw v dnoan Il A19VL

87




MIL-M-38510/13F

6.6 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
slight 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-35810 types or as a waiver of any of the pruvisions of MIL-M-38510.

Military device Generic-industry
type type
01 5492
02 5493
03 54160
04 54163A
05 54162
06 54161
07 5490
08 54192
09 54193

6.7 Manufacturers designation. Manufacturers circuits' included in this
specification are desiynated as shown in table IV herein.

TABLE IV. Manufacturers' designation.

D
Advanced
jcro Devices,
Incorporated

[Civcuitl A B 1 C

[Devicel Texas National [ Motorola

type |Instruments, Semiconductor]IncorporatediM
lIncorporated| Corporation

E 1 r )
Signetics [Falrchildl
Corporation| Semi- |
Jconductor|

0l
02
03
04
05
06
07
08
09
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| I |
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| I |
I | |
| I I
| | I
| I I

e i i e et s ] e e
B¢ D D DK D 2K XX XX XX
D I D DK M < I K X
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Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0477)

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

User activities:
Army - SM
Navy - AS, CG, MC
Agent:
DLA - ES
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