
SU‘JHPORT MANUAL 

7,2 x M Fwy 
APOllO SUPPORT EQUIPMENI , 

MAINTENANCE HANDBOOK  - 

_ CARRY-0N 
PCM SYSTEM ; 

MODEL (”mm-0003) ._:; 
( N A A  PART NO. (116851450401) 

(VECTOR PART NOLPCM 7765) 3; 
(ME 901-01414m03) 

. CONTRACT NO. NAS 9450 J 
‘ EXHIBIT 1. PARAGRAPH 10.9 

JAN 191968 . > 
APOLLO/«M mu svsg~1 LAUNOH omn'qm 

punusuto ,l-INDEIBAUTMRITY or m: NAYION‘M. unouwncs LAND suck Abujaimnou : 

a“. i - ‘ - .15 APRIL 1966 

. pl- «PI-f .9, - r 
b _ . -  .5. V V 

‘ 6 -  ‘...‘Jw _ 

.f‘ '* 

’ ‘ I n  ' ' . “ - " '  ‘ l , ' ‘ ' y  - '  ‘ ' ‘ i I H V ‘  > -  . _  _ ‘ .  , . . , , _  . n | _ x . -  _ _ _  _ . 3 .  __ . . A .A - _ _ _  . 
, ....'_.u;.u_..'4....;.z__. - . ' 4  - — - . .  , -~ - -— -:.--_--- . _ _ aka-.111- H1334 ‘_ i x: . -  . .  r . .  . - , u :—- __ ._ ‘_ . x 



SM3A-1639 

  “N  [If [ H E M W E  ”6E8 NOTE: The portion of the text affected 
by changes is indicated by a ver- 
tical black line in the outer margins 
of the page. 

. I TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 138, 
" ' CONSISTING OF THE FOLLOWING: 

Page No. _ Issue 

' Title . . . . . . . . . . . .  Original 

‘ A . . . . . . . . . . . . . .  Original 
1 thru vi . . . . . . . . .  . Original 

: ”L 1-1 thru 1—40. . . . . . . .Original 
. 2-1 thru 2-22. . . . . . . .Original 

k 3-1 thru 3-14 . . . . . . .  .Original 
‘ . 4-1 thru 4-6. . . . . . . .  Original ‘ 

5-1 thru 5 - 2 .  . . . . . . . Original 
6 - 1 t h r u  6-4. . . . . . . . Original 
7-1 thru 7-2. . . . . . . . Original 
8-1 thru 8—34. . . .- ..,. . . .Original 
A-l thru A-6 . . . . .  . . . Original ' 

I 

*The asterisk indicates pages changed, added, or deleted by the 
current change. 

Manuals will  be distributed as directed by the NASA Apollo Project Office. 
All requests for manuals should be directed to the NASA Apollo Spacecraft 
Project Office at Houston, Texas. 



Section 

II 

III 

I 

SM3A-1639 

TABLE OF CONTENTS 

Title , Page 

I N T R O D U C T I O N .  0 O O ' 0  O O O O O O O I O O O O O O O ' 0  O O O O 0 v 

D E S C R I P T I O N  0 O O O O O O O O O O O O O O O O O O O O O O O O O O 0 1 - 1  

. P u r p o s e o q u i p m e n t . . . . . . . . . . . . . . . . .  

. L e a d i n g P a r t i c u l a r s . . . . . . . . . . . . . . . . . . . .  

BquipmentDescription. . . . . . . . . . . . . . . . . . . 

P h y s i c a l . . . . . . . . . . . . . . . . . . . . . . . . .  

. F u n c t i o n a l . . . . . . . . . . . . . . . . . . . . . . . . .  

. T 1 m e r S e c t 1 0 n . . . . . . . . . . . . . . . . . . . . . . .  

1-28. Programmer and Timing Gates. . . . . . . . . . . . . . . 3 

1-38. Programmable Patchboard. . . . . . . . . . . . . . . . . . 8 
1-40. A n a l o g G a t e s . . . . . . . . . . . . . . . . . . . . . . . . 1 - 1 8  

1-48. DataInhibit......'...................1"28 

1-49. Analog-to-Digital Converter. . . . . . . . . . . . . . . . 1 ' 2 8  
1-54. Parallel-to-Ser1a1 Converter. . . . . . . . . . . . . . . . 1 ‘ 3 5  

o 

H
I

—
‘

l
—

‘
O

—
‘

O
—

‘
i

—
‘

l
—

‘
H

 

-1 

-3 
-5 
-6 
-1 
-2 

D
—

l
l

—
‘

D
—

‘
l

-
‘

t
—

‘
H

 

w
o

o
 

l 
I 

l
—

‘
t

—
‘

L
O

O
ý

u
b

n
-

b
t

—
I

D
—

i
 

P U N C T I O N A L T E S T . . . . . . . . . o . . . . . . . . . . . . . . . 2 " 1  

N
N

N
N

N
 

I 

C
O

V
U

I
O

D
H

 
O

 

S C O p e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1  

Input/Output Signal Characteristics. . . . . . . . . . . . 2 1 

Standard Test Equipment Required. . . . . . . . . . . . .  2‘5 

T e s t E q u i p m e n t S e t u p . . . . . . . . . . . . . . . . . . .  2 5  

T e s t P r o c e d u r e . . . . . . . . . . . . . . . . . . . . . . . Z 1  

T R O U B L E A N A L Y S I S O O O 0 . 0 0 . . . . 0 0 . . . . . . 0 . . . . . 3 — 1  

-1. S c o p e . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-4. A p p r o a c h . . . . . . . . . . . . . . . . . . . . . . . . . .  

-7. T e s t P o i n t s . . . . . . . . . . . . . . . . . . . . . . . . .  

-9. TroubleAnalysis P r o c e d u r e . . . . . - . . . . . . . . . . . .  

l
—

‘
I

—
‘

O
—

‘
H

 

3- 

3.. 

3.. 

3- 

0
0

0
0

0
0

0
.

)
 

R E M O V A L  A N D  I N S T A L L A T I O N .  O O O O O O O O O Q I O O O I O O O 4 -  1 

4 - 1 .  s c o p e .  O O O C O O O O O O C O C O O O C O C C O O O O C O 0 4 - . 1  

4 - 3 .  C o m p o n e n t  R e m o v a l .  0 O O O C O O C O O C O O O O O O O 0 4 — 1  

4-4. Plug-1n Boards (A1 through A16). . . . . . . . . . . . . . 4-1 

, A ‘ A t m w _ n _ _ h _ _ _ A  U , 7  . 



« 
V 

r 

m 

Section 

IV 

(cont) 

VII 

VIII 

11 

SM3A-1639 

I 

TABLE OF CONTENTS (cont) 

Title 4 I Page 

-6. Power Supply Assembly (A17). . . . . . . . . . . . . . . .4-4 
-8. P r a m e S e a l G a s k e t . . . . . . . . . . . . . . . . . . . . . 4 5  
-10. Card Enclosure and/or Housing. . . . . . . . . . . . . . 4-5 
-12. Component Installation. . . . . . . . . . . . . . . . . . .4 6 

.
5

b
 

R E P A I R I N S T R U C T I O N S . . . . . . . . . . . . . . . . . . . . . . . 5 - l  

5 - 1 .  G e n e r a l o o o o 0 . 0 0 . 0 0 0 0 o o o o o o o o o o o o o O S - l  

5-4. S t o r a g e o o o o o o o o o o o o o o o o o o o o o o o 0 0 0 5 - 1  

CALIBRATION AND A D J U S T M E N T .  o o o o o o o o o o o o o o o o o 6-1 

1. S c o p e . . . . . . . . . . . . . . . . . . . ‘ . . . ’  . . . . .  . 6 1  
3. AdjustmentRequirements.......... 6 1  

-6. EquipmentRequired........... . . . . . ‘ . . . . 6 - 1  
8. A d j u s t m e n t P r o c e d u r e . . . . . . . . . . . . . . . . . . . . 6 1  

PERIODIC INSPECTION AND SERVICE. '. . . . . . . . . . . . . . 7-1 

7 1  S c o p e . . ’ . . . . . . . . . . . . . . . . . . . . . . . . . 7 -  
7 3. Periodic Inspection . . . . . . . .  . . . . . . . . . . . . .  7- 
7 - 5 .  C l e a n i n g . . . . . . . . . . . . . . . . . . . . . . . . . . 7  
7 7  L u b r i c a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . 7 -  
7 9 .  S u r f a c e R e f i n i s h i n g . . . . . . . . . . . . . . . . . . . . . 7  

D I A G R A M S . 0 0 . 0 0 . 0 0 0 . 0 0 0 . o o o o o ' o o o o o o o o 0 8 - 1  

S c o p e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 -  
L o g i c S y m b o l s . . . . . . . . . . . . . . . . . . . . . . . 8 -  

9. LogicDiagrams....... . . . . . . . . . . . . . . . 8 -  
3. W1r1ngD1agrams.. . . . . . .  . . . . . .  

o
o

o
o

m
o

o
 

-l 
-3 
-1 
-2 (

I
)
 

I 

APPENDIX 

A S O U R C E D A T A . . . . . . . . . . . . . . . . . . . . . . . . . . . A - l  
.9 

A 1 .  G e n e r a l . . . . . . . . . . . . . . . . . . . . . . . . . . . A - 1  
A 3 .  E n g i n e r i n g D r a w i n g s . . . . . . . . . . . . . . . . . . . . A - 1  
A-S. S p e c i l i c a t i o n s . . . . . . . . . . . . . . . . . . . . . . . A - 5  
A 7. Miscellaneous Documentation . . . . .  . . . . . . . . . . A - S  
A 9 .  M o d i f i c a t i o n D a t a . . . . . . . . . . . . . . . . . . . . . A - 6  



SM3A-1639 k 

LIST OF ILLUSTRATIONS ‘ 4 

Figure No . . Title Page 

1-1. Carry-On Pulse Code Modulation System,” 
Model c14-210(—0003). . . . . . . . . . . . . . . . . . . .1-5 

Block Diagram of C14-210-0003. . . . . . . . . . . . . . . . 1-7 
Timer Section, Simplified Logic Diagram. . . . . . . . . . 1- 10 
Timer  Section, Waveform Diagram. . . . . . . . . . . . . .1- 11 [:4 
Programmer & Timing Gates, Simplified Logic Diagram. . . . . 1- 14 
Programmer& Timing Gates, Waveform Diagram. . . . . . . . 1-15 ‘ ,3 
Analog Gates, Simplified LOgiC Diagram. . . . . . . . . . . . 1-19 
Analog Gates, Waveform Diagram. . . . . . . . . . . . . . . . 1 - 2 7  
Data Inhibit Circuitry, Simplified Logic Diagram. . . . . . . . 1-29 

‘9 *
4

 
'

7
 

v- 
.

-
 

.
.

 
“J 

= 
- 

3
1

1
‘

:
 

7 

I 
I 

0 
O

 

I A
 

o 

1 

1 
1 

1 5 
1 6 
1 7 

1 8 

1 9. 
1-10. Analog-to-Digital Converter, Simplified Logic Diagram. . . . 1-33 4 
1 - 1 1 .  Analog-to-Digital Converter, Waveform Diagram. . . . . . . . 1-34 3 
1-12. Parallel-to-Serial Converter, Simplified Logic Diagram. . . . .1 -37  Q 

. 1—13. Parallel—to-Serial Converter, Waveform Diagram . . . . . . . .  1-39 4 
2-1. c14-210-0003 Timing Diagram. . . . . . . . . . . . . . . .. .2-2  9 
2-2. Bench Test  Setup for C14—210-0003. . . . . . . . . . . . . . .2—7 

F. 4-1. Board Identification and Location. . . . . .  . . . . . . . .  . . 4‘2 
4-2. Major Components of C14-210-0003. . . . . . . . .  . . . . . 4'3 

i ‘ 6-1. Location of Adjustments on A/D Converter Card A. . . . . . . 5‘2 
’ 8-1. AND/ORFunctions........................8'2 

.'- 8-2. NAND/NORFunctions . . . . . . . . . . . . . . . ' . . . . . . 3 ' 2  . 
8—3. A m p l i f y F u n c t i o n s . . . . . . . . . . . . . . . . . . . . . . . 8 ' 3  1 
8-4. Flip—Flop & One-Shot Functions. . . . . . . . . . . . . . . . .8-4 1 
8-5. G e n e r a l F u n c t i o n s . . . . . . . . . . . . . . . . . . . . . . . . 8 ’ 5  ? 

is 8—6. Timer Section, Detailed Logic Diagram. . . . . . . . . . . . . 8-7 ' 
8 7 Programmer One- Shots 1 - 8 & Timing Gates, , 

Detailed Logic Diagram. . . . . . . . . . . .  . . ., 8-9 7‘ 
. Programmer One- Shots 9 - 38, Detailed Logic Diagram. . . . 8-11 I 
. Programmer One- Shots 39- 68, Detailed Logic Diagram. . . . . 8-13 
0. Programmer One-Shots 69-98, Detailed Logic Diagram. . . . . 8-15 
1. Programmer One-Shots 99-128, Detailed Logic Diagram. . . . 8-17 

8-12. Analog Gates 1-16, Detailed Logic Diagram. . . . . . . . .  . 8-19 
;L-‘ 8—13. Analog Gates 17-32, Detailed Logic Diagram. . . . . . . . . 8-21 

' ' 8-14. Analog Gates 33-48, Detailed Logic Diagram. . . . . . . . . .8-23 
8‘15- Data Inhibit Circuitry, Detailed Logic Diagram. . . . . . . . . 8'25 
8-16. Analog—to-Digital Converter, Detailed Logic Diagram. . . . . 8-27 :' 
8-17. Parallel—to-Serial Converter, Detailed Logic Diagram. . . . . 8‘29 'i 

. 8-18. c14-210-0003 Wiring Diagram . . . . . . . .  . . . . . . . . . 8-31 
, 8-19. C14-210-0003 Interconnection Diagram. . . . . . . . . . . . 8-33  

I 

111 



Table No. 

b
>

z
p

3
>

~
4

w
w

N
N

N
H

H
 

I
I

 

A
Q

N
H

H
N

H
w

N
H

N
p

-
a

 

O
 

O
 

.
0

 

iv 

SM3A-1639 

LIST OF TABLES 

Title Page 

Patchboard Program Schedule. . . . . . . . . . .‘ . . . . . . . .1-21 

Analog-to-Digital Encoding Values. . . . . . . . . . . . . . . 1-30 

Standard Test Equipment Required for Functional Test. .. . . . . 2-5 

Connector Pin Assignments . . . . . . .  . . . . . . . . . . . . .2-5  

Functional Test Procedure . . . . . .  . . . . . . . . . . . . . . 2-10 

Idealized Test Point Waveforms/Voltages. . . . . . . . . . . . 3-2 

Trouble Analysis Procedure. . . . . . . . . . . . . . . . . . . .34  

PeriodicInspection.. . .  . .  . . . . . . . .  . .  . 7 ' 1  

Applicable Engineering Drawings. . . . . . . . . . . . . . . . A‘l 

Applicable Specifications. . . . . . . . . . . . . . . . . . . . A‘5 
Miscellaneous Documentation. . . . . . . . . . . . . . . . . . A'5 

A-G Modification Data. . . . 



A 
, 

,
'

,
_

.
,

'
-

r
'

J
'

K
'

-
‘

F
_

W
"

r
.

$
—

 

— 
" 

;‘
 

SM3A-1639 

. 
’
i
.
’
 

INTRODUCTION 

This technical manual provides maintenance instructions for the Carry-On Pulse  

Code Modulated (PCM) Telemetry System, Model C14-210 (—0003), NAA Part No. 

G16-851450-101, M E 9 0 1 - 0 1 4 1 - 0 0 0 3  (Vector Part No. PCM 7 7 6 5 ) ,  manufactured 

by Vector of Southampton, Pennsylvania, a Division of United Aircraft Corporation 

for the Space & Information Systems Division of North American Aviation Inc. of 

Downey, California. 

These instructions reflect the latest  information available as of April 15, 1966. 

Appendix A contains a listing of specific time-dated source data uti l ized in the 

preparation of this manual. 

This manual was prepared for the Space & Information Systems Division of NAA by 

Vector of Southampton, Pennsylvania, a Division of United Aircraft Corporation. 

v/ v1 
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SECTION I 

DESCRIPTION 

l-l. PURPOSE OF EQUIPMENT. 

1-2. The Carry-On PCM Telemetry System (hereinafter referred to as the 014-210- 

0003) is capable of time-division multiplexing 128 channels of analog and digital 

input data, and converting this  data into a serial PCM fOrmat, consisting of 50 prime 

frames per second. Each prime frame contains 128 eight-bit words coded in NRZ-S 

fashion. The serial PCM output of the Cl4-210-0003 is channeled into the Apollo 

Checkout Equipment (ACE) ground station, processed by the computer system, then 

it is displayed at the consoles. 

1-3 . LEADING PARTICULARS . 

1-4. Leading particulars of the 014-210—0003 are” as follows: 

a. Dimensions 

1. Length: 12 inches 

2. Width: 12 inches 

3. Height: 8.94 inches 

b . Weight: 35 pounds 

c. Power Requirements: +28 (:bl.5) vdc @ 1. 5 amperes 

d. Performanée Characteristics 

N OTE 

A complete description of the input and output sig- 

nal characteristics is contained in paragraph 2-3. 

1. Total Number of Input Channels: 128 

(a) Channels used for analog data: 58 

(b) Chanpels used for digital data: 69 

(c) Chandels used for prime frame 
sync: - 1 
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2. Analog Gates 

' (a) Number: 
' » (b) Amplitude Level: ’ 

3 .  

'(0) Sampling Rate: 

Digital Input Data 

(a) Format: 

(b) Amplitude level 
(1) Binary ONE: 
(2) Binary ZERO: 

(c) Sampling rate: - 

External Timing Signal Inputs 

(a) Data rate timing: 
(b). Major frame synch- 

ronlzation: 

PCM Output 

(a) Type: 
(b) Format: . 

(0) Word length: 
° ((1) Bit rate: 
(e) Output Level: 

‘ .(l) Binary ONE: 
(2) Binary ZERO: 

Subframe Sync Output: 

Data Inhibit Output: 

Primary Gate Control 

Channel Outputs: 

$ 4:7 725 ‘ 
.‘-1.' u- .- 

l ‘ 5’23“? ' ’ 
f ' P: 
g ' 'F 57:, " 

..: 1i 
. 

"‘1 v 5. a‘ 

. , _ , t... I 
, " ‘» . v", ' I'. ‘ 

S M 3A- 1 6‘3 9 ~ " ’ j: 
. .- A , w -- -. 

r . . .. 1’ . >79: 
. ‘. , K any 

, . - 1‘ 

. v ‘i 

'5’. "'5 I?! 
_- V 

- .J 
'5. 
‘5 

s' 1‘ 

5‘?" 
.- «‘4.- 

'r 

48 total; including 6 spares. 

0 to +5 vdc: unipolar 
50 and 100 sps 

9 parallel bits per sample, consisting of 

8 data bits and 1 control bit. ‘ ‘ ‘ ;-‘ 

+3. 5 to 4-10 vdc' 
0 ($0.5)  VdC 

50 sps/digital data channel 

51.2 kc, negative-going square wave 

1 pps, 10-microsecond, negative-going 

pulse 

NRZ—S 

50 prime frames, consisting of 128 

, words each 

Eight bits straight binary, MSB first 

51, 200 bits/second 

+7 (:1: 1) vdc 

0 (10.5) vdc 

1 pps, lOémicrosecond, negative-goind_ 

pulse ‘ 

Pulsetrain containing 58 negative-going, 

156-microsecond pulses which occur each 

time an analog gate is sampled. 

70 negative-going, sequenced outputs 

156 microseconds in width which occur 

in cOincidence with each digital data 
time and prime frame sync. 
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Operating Environmental Conditions 

+ 1 5 ° P  to +120°F (-9 to +49°C) without 

external cooling; 

- 3 2 0 ° F  to + 2 5 0 ° F  ( -195°C to +121°C) 

at 4 5 0 ,  000 fee t  simulated altitude using 
externally-supplied coolant. 

l . Temperature: 

2. Altitude: Sea level to 450,000 feet  

3. Humidity: 0 to 100 percent relative humidity, 

' including condensation of water.  

Coolant (High Altitude Operation) 

1. Type: Water glycol 

2 . Composition 

(a) Ethylene glycol: 62. 500 parts by weight 
(b) Distilled water: 37 .422 parts by weight 
(0) Triethanolamine phosphate: 1.563 parts by weight 
(d) Sodium mercaptobenzothia- 7 

zole (Nacap): O . 156 parts by weight 

3. Parameters 

(a) Weightper gallon: 9.04 pounds at +75°F (+24°C) 
(b) Specific gravity by 

hydrometer: 1.090 at +40°F (+4.4°C) 
1 . 0 7 2  at +90°F (+32°C) 

0 . 7 2  at +40°F (+4.4°C) 

0 . 7 5  at +90°F (+32°C)  
(Btu/pound/° F) 
62.07 

10 at +40°F (+4.4°C) 
4 at +90°F (+32°C) 

(c) Specific heat: 

(d) Molecular weight: 
(e) Viscosity: 

(Centerpoises) 
(f) Ph 7.2 to 7.8 

4. Temperature, Inlet +40°F to +90°F (+4.4°C to +32°C) 

5. Flow Rate: <9 pounds/hour 

6. Pressure, Inlet: 150 psig maximum 
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NOTE 

The coolant temperature at the outlet of the 014- 

210—0003 should not exceed +120°F (+49°C) . The 

Ipressure change between the inlet and outlet of 

the C14-210-0003'shou1d not exceed 30 pounds 

per square inch at a flow rate of 9 pounds per hour. 

1-5 . EQUIPMENT DESCRIPTION . 

1 - 6 . PHYSICAL . 

1-7.  The 014-210-0003 (figure 1-1) is packaged in an aluminum, rectangular- 

shaped housing which is hermetically sealed to minimize the effects of component 

outgassing. Two fittings located on the connector side of the housing and hollowed 

channels located within three sides of the housing permit the use of a coolant (water- 

glycol) for heat conduction during high altitude operation. Seven electrical connec- 

tors located on the exterior of the housing provide a means of applying input power 

and signals to the unit, obtaining the desired output signals, and monitoring system 

operation. A31 elapsed time indicator located on the connector plate provides a four- 

digit readout in hours of the accumulated operating time of the C14-210-0003 .  

1-8.  The 014-210-0003 contains the following 16 plug-in circuit boards and a plug-' 

in power supply: 

Board 1 (Al) Drivers & Inhibits 

Board 2 (A2) Drivers 
Board 3 (A3) Drivers 
Board 4 (A4) Inhibits 
Board 5 (A5) Analog Gates 

Board 6 (A6) Analog Gates 
Board 7 (A7) Analog Gates 
Board 8 (A8) A/D Converter, Card A 

Board 9 (A9) PGC Inhibit Trees. 

Board 10 (A10) Programmer One Shots 

Board 11 (All) Programmer One Shots 

Board 12 (A12) Programmer One Shots 

. Board 13 (A13) Programmer One Shots 

Board 14 (A14) Programmer Gateé & Timing 
Board 15 (A15) Parallel-to—Serial Converter 

Board 16 (A16) A/D Converter, Card B 

Board 17 (A17) Power Supply Assembly 
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SM3A-1639 

1-9. All of the preceding boards are readily accessible for removal/replacement. 

The circuit boards are located immediately beneath the top cover of the 014-210— 

0003 .‘ Each board contains modular assemblies which are interconnected to perform 

' a particular circuit function or operation. 

1-10 . FUNCTIONAL . 

1—11. The functional description of the 014-210-0003 is presented on two levels.  

First ,  a general description of the complete system is used to familiarize mainten- 

ance personnel with the capabilities and interrelationships of the main functional 

sections. Then, each functional section is dividgd into individual circuit stages 

(modules) ,and a more complete explanation is developed on the basis of this last  

division. 

1-12. Idealized waveforms, which show the relative timing of the various signals 

asciated with a particular functional section, are presented wherever their inclu- 

sion is considered necessary to clarify the text. 

1-13 . The general system description is presented using block diagrams to represent 

each functional Section. The functional section discussion is supported by simpli- 

fied logic diagrams using symbols which are explained in Section VIII .  The symbols 

used in the simplified logic diagrams and the reference designation numbers assigned 

to each symbol are the same as those used for the detailed logic drawings in Section 

VIII.  In some isolated cases, individual circuit stages do not lend themselves to 

conversion to a standard logic symbol. These stages are shown in the diagrams as 

blocks, properly identified by functional name and input/output pin letters . The 

C14-210-0003 employs positive logic, whereby a logical ONE is defined as a volt- 

age level more positive than that used for a logical ZERO. Throughout the system, 

the predominant voltage level used to represent a logical ONE is plus 10 volts; a 

logical ZERO is identified by a zero-volt level .  In all cases, however, a logical 

ONE is more positive than a logical ZERO. 

1 - 1 4 .  A block diagram of the C14-210-0003 is shown in figure 1 - 2 .  The Arnumbers 

shown in the blocks refer to the reference designation number assigned to the plug- 

in circuit boards comprising each function. 

1-15. Operation of the 014-210-0003 is synchronized$y externally applied data 

rate timing and a major frame synchronization signal. The data rate timing is counted 

' down' in the timer section and used to provide intermediate internal control signals 

l 

for the other sections of the 014-210-0003. The major frame sync signal synchron- 

izes  the operation of the timer and programmer sections with external processing 

equipment for purposes of data identification. Between the occurrence of major frame 

sync pulses, the 014-210-0003 generates 50 prime frames of PCM data. Each prime 

frame consists of 128 eight-bit words. The repetition frequency. of the word bits is 

the same as that of the data rate timing . 
I 
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ANALOG -T0-D|G|TAL 
CONVERTER 

PARALLEL-TO- SERIAL 
CONVERTER 

l - l 6  EXTERNAL 
DIGITAL DATA 

(8  BITS PLUS 
PGC CONTROL am 

42 E BOARD 6 (A6} GATED [VB 8- an 
HIGH-LEV L ; ANALOG 559.55 # ANALOG CONTROL PARALLEL 
ANALOG ' GATES GATE LINES OUTPUT 
INPUTS 17-3 5 NRZ-S - PART or BOARD/ |6(A|6)\ BOARD I5(Al5) SERIAL I BOARD 8(A8) ==> A PAAR LLEL ”—_" 

PGC AID CCONVERTER CONVERTER * TO SERIAL __ OUTPUT 
DA CA CONVE RTL 

BOARD 7 (A7) 
AHALOG SERIES -— 
GATES GATE 
33-48 c I 

DIGITAL PGC CONTROL 
gnRNAL PARTOF BOARDS 3'7 
COMMUTATED -—-u (A8) SERIES — [  

I 

l 
l 

_L 
58 PRIMARY GATE CONTROLS 
T0 ANALOG GATES 

6 ASNAL|OG GALSTE 

8 58 SRIMARY 
GATE GONTROLS PROGRAMMABLE I28 PRIMARY GATE CONTROLS parcnaonno - 

Pý-l 
' 70 

DATA mman PRIMARY 
LOGIC GATE 

BOARDS coummfg PART OF 
4 83 (A4 3A9) omvsas 30mg): :4 

DATA mman “a a 
PULSE TRAIN TIMING 

GATES 
1 D 

DRIVERS 
BOARD | BOARD 2 BOARD 3 

(Al) (A2) (A3) 
49-70 25-48 HM 

DATA I 
INH'B 'T  70 PRIMARY GATE CONTROL 

C'RCUITRY CHANNELS T0 EXTERNAL 

u u _þ| _ 
BOARD l3 BOARD 12 BOARD l l  BOAJLD IO 

(AIS) (N2) (AH) (M0) 

PROGRAMMER STAGES 

INTERNAL 
TIMING SIG 

SUBCOMMUTATORS 8 DIGITAL GATES 

Figure 1-2  . 
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Block Diagram of cpl-210-0003 
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