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1.0 INTRODUCTION
This volume of the VLA correlator system manual collects to

gether important drawings of the correlator system, especially those 
drawings described in detail in Volume I so as to be available in 
following the text. The five sections of this volume include;

1) Drawings related to the delay/multiplier subsystems.
2) Drawings related to the delay/multiplier control and inter

face logic.
3) Drawings related to the integrator.
4) Drawings related to the system controller.
5) Miscellaneous drawings.
Some of these drawings were created especially for this manual 

either to make clearer the discussions of Volume I or for reference in 
troubleshooting or just understanding the system. Below is a list of 
the drawings created for this manual:

D13800B1 Delay rack test logic interconnect diagram
D13800B2 Master interconnection diagram
D13800B3 Interface chassis interconnection diagram
D13800B4 System controller interconnection diagram
D13800B5 Recirculator card timing
D13800B6 DC power distribution
D13800B7 Data interface sequences
D13800B8 Clock distribution
D13800B10

thru B14 System configuration drawings 
D13800B15 Rack layout 
D13800S1 AC power distribution
D13860B2 Integrator system interconnection diagram
A list of all drawings pertinent to the correlator system is also 

included in this volume. This list gives the revision level of each 
drawing (as of the publication date of this manual) and identifies 
which drawings are included in Volume II.
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Drawing D13860L35, the logic diagram of the integrator formatter 
card, is preliminary as of the publication date of this manual but is 
included here for reference.

The D1 sampler module documentation package is not complete as 
of the publication date of this manual and hence its drawing list is 
not necessarily complete.
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2.0 DRAWING LIST

SAMPLER MODULE

Drawing in 
This Manual
Section________Drawing No. Rev

B13800M11 A 
C13800M19 A

C13800M12 A 
C13800AB8 
C13800AB14 
D13800AB5 A 
D13800M12 

S5 E13500S8
B13500M30 B 
B13500M31 E 
B13500M61 
B13500M63 
C13500M32 D

_____________ Title________________

Sampler Quad Drill Diagram 
Sampler Digital Board Drill 
Diagram
Sampler Motherboard Drill Diagram 
Quad Network Tape Up 
Digital Board Tape Up 
Motherboard Tape Up 
Sampler Motherboard Drill Drawing 
Variable Phase Sampler Schematic 
Panel, Rear 
Bar Support
Shielding Bead, Power Line
Wide Board Choke
Cover, Perforated, Left Side
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SAMPLER RACK AND BINS

Drawing in 
This Manual
Section________Drawing No. Rev

B13800M6 
B13800M7 
B13800M9 

S5 B13800L1
C13800M9 
D13800AB2

C13800M13
C13800AB6

C13030M10-2 E

Sampler Rack Power Buss
Sampler Power Buss Bracket (B in)
Sampler RF Cables
Sampler Delay Word Distribution
Sampler ID Panels
Sampler I/O  Panel Tape Up and
Drill Drawing
Sampler Monitor Panel Mech 
Sampler Monitor Panel 
Sampler Clock Power Divider 
(same as 30-W divider, schematic 
on D13800B8)
Chassis Spacers

______________ Title_________________
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DELAY/MULTIPLIER SYSTEM MULTILAYER CARDS

Drawing in 
This Manual
Section________Drawing No. Rev

C13800P1 B
C13800P2 B
C13800P3 B
C13800P4 -

C13800M2 -

C13500M6 G
S1 D13800L1 C
S1 D13800L2 C
S1 D13800L3 B
S1 D13800L4 C

A13800Z1 -

A13800Z2 -

A13800Z3 -

A13800Z4 -

_____________ Title_____________

1C Matrix, Delay Line
1C Matrix, Recirculator
1C Matrix, Driver Card
1C Matrix, Multiplier
PC Card Outline, Driver Card
8.50" x 11.00" PC Card Outline
Delay Line
Recirculator
Driver Card
Multiplier
Delay Line List of Materials 
Recirculator List of Materials 
Driver Card List of Materials 
Multiplier List of Materials
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DELAY/MULTIPLIER SYSTEM MULTILAYER MOTHERBOARDS
AND CHASSIS

Drawing in 
This Manual
Section________Drawing No. Rev

D13800M1 
S1 (SH2) D13800M2 C

D13800M3
D13800M4
D13800M6
D13800M8
D13800M9
D13800M10

D13500P8 C
A13800Z5

A13800Z6

A13800Z7

A13800Z10

A13800Z11
A13800Z12

_____________ Title________________

10" x 26" PC Motherboard Outline
Delay/Recirculator Motherboard
Rear View
Driver Motherboard
Multiplier Motherboard
Card Guide Bar
Side Plate
Panel, Front
Motherboard Buss and Support 
Bars
Delay/lYl'jItiplier Chassis Assembly 
Delay/Recirculator Motherboard 
List of Materials 
Driver Motherboard List of 
Materials
Multiplier Motherboard List of 
Materials
Delay/Recirculator Chassis List of 
Materials
Driver Chassis List of Materials 
Multiplier Chassis List of Materials
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DELAY/MULTIPLIER SYSTEM INTERFACE CHASSIS LOGIC CARDS

Drawing in 
This Manual
Section________Drawing No. Rev

S2 D13800L18 -

S2 D13800L19 A
S2 D13800L20 -

S2 D13800L21 -

S2 D13800L23 -

S2 D13800L24 -

S2 D13800L25 -

S2 D13800L26 -

_____________ Title_________

Data Interface Control Logic 
Data Interface 
Recirculator Control 
Error Card 
Prog Fan-out 
Power Control Monitor A 
Power Control Monitor B 
Self-test and BT
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DELAY/MULTIPLIER SYSTEM MISCELLANEOUS RACK AND POWER

Drawing in 
This Manual
Section________Drawing No. Rev

D13800M7 
B13500M58 A 
B13500M57 
B13540M41 A

S5 B13540S1 A
B13800M10 
C13800M12 
B13800M3

B13800M4 
VLA SK 84

C13800M7
C13800M8
98C19115

98D19113

C13800AB3

C13800M5

S5 D13800B15

_____________ Title________________

Power Buss Bars 
Spacer (Power Buss Bar)
Bracket (Power Buss Bar)
-2 V/15 A Regulator PC and
Drilling Detail
-2 V/15 A Regulator
AC Power Controller Front Panel
AC Power Controller Parts Layout
Bar, Buss Voltage, internal Power
Bussing
Rack Air Deflector
Power Supply Mounting Brackets
(LH Research)
Plate, Front (Rack Labels)
Plate, Front (Rack Labels) 
Bracket-Chassis Mounting Trygon 
(12 V and 28 V)
Bracket-Power Supply Mounting, 
(Top Section Only)
Power Control Monitor Lettering 
Guide
Power Control Monitor Mechanical 
Layout
Correlator System Rack 
Layout
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INTEGRATOR SYSTEM PC CARDS AND CONTROL CHASSIS CARDS

Drawing in 
This Manual
Section________Drawing No. Rev

S3 D13860L2 B
S3 D13860L3 B
S3 D13860L4
S3 D13860L5 A
S3 D13860L6 B
S3 D13860L7 A
S3 D13860L8
S3 D13860L31 A
S3 D13860L32
S3 D13860L35
S3 D13860L36
S3 C13860L37

D13860AB4-A -

D13860M11

_____________ Title______________

Integrating Memory 
Storage Memory 
Data Multiplexer 
Driver
Memory Control
Test Memory Control
Memory Output MUX
FPS Address Bus Buffer Decoder
FPS Data Bus Buffer
FPS to Modcomp Formatter
Quadrant Fan-out/Fan-in
Power Controller
Driver Card Tape Up and
Negatives
Memory Card Profile
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INTEGRATOR SYSTEM MISCELLANEOUS RACK AND POWER

Drawing in
This Manual
Section Drawing No. Rev________________ Title____________

D13860M14 - Connector Mounting Assembly 
D13860M15 - Bar, Buss Voltage 
C13860M16 - Coax Connector Mounting Plate 
D13860M24 - Integrator System Panels 
C13860M25 - Rack Air Deflector, Memory
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SYSTEM CONTROLLER LOGIC CARDS

Drawing in 
This Manual
Section________Drawing No. Rev

S4 D13800L11 -

S4 D13800L12 -

S4 D13800L13 -

S4 D13800L14 -

S4 D13800L15 -

S4 D13800L16 -

S4 D13800L17 -

S4 D13800L22 -

S4 D13800L28 -

Processor Card 
Register Card 
Memory Card 
Modcomp/CRT I/O  
Serial I/O  
Control Card 
Master Timing 
Data Generator
System Controller Front Panel

______________ Title___________
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SYSTEM CONTROLLER CHASSIS, FRONT PANEL AND POWER SUPPLY 
CHASSIS, INTERFACE CHASSIS, MEMORY SYSTEM PC 
MOTHERBOARDS AND CHASSIS

Drawing in 
This Manual
Section________Drawing No. Rev

D13860M09
B13800M5

C13800M6 A

C13800AB4

C13800M10

C13800AB5

D13860P4 
D13860M08 
D13860M12 
B13860M17 
B13860M18 A 
C13860M19 A 
C13860M20 A 
D13860M21 A 
B13860M22 A 
C13860M23 A

_____________ Title___________

Motherboard
System Controller Front Panel 
Connector Bracket 
System Controller Front Panel 
Mechanical
System Controller Front Panel
Lettering Guide
System Controller Pair Supply
Chassis Front Panel
System Controller LED Panel
Tape Up
Card File Assembly 
Angle, Ground Buss 
Memory Motherboard Profile 
Bracket, Handle Guide Pin 
Spacer, PC Board 
Support, Front Card Guide 
Panel, Front
Angle Card Guide Mounting 
Plate, Side
Angle, Front Mounting
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VLAC INTERFACE

Drawing in
This Manual
Section

S5

S5

D13500L40 VLAC to System Controller
Interface

D13500L41 System Controller to VLAC
Interface

D13800L29 GPC #2 (System Controller^
SPECTRE)

Drawing No. Rev________________ Title__________
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30-WATT POWER DIVIDER

Drawing in 
This Manual
Section________Drawing No. Rev_______________ Title_____________

D13500AB32 - 30-W Clock AMP (Power Divider
Section Used):Tape Up and 
Negative

------------------ 30-W Power Divider Schematic
(on D13800B8)

D13500M69 30-W Clock Amp Hole Detail
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1-WATT POWER DIVIDER

Drawing in
This Manual
Section

S5 B13800S1 - Clock Power Divider (1-W in,
30 outputs)

B13800M1 Drill Drawing, Clock Power
Divider PC Card 

C13800M4 - Enclosure, Clock Power Divider
D13800AD1 Clock Power Divider Tape Up

Drawing No. Rev________________ Title_____________
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BLOCK DIAGRAMS AND TIMING DIAGRAMS

Drawing in 
This Manual
Section________Drawing No. Rev

S5 D13800S1
S5 D13800B1

S5 D13800B2
S5 D13800B3

S5 D13800B4

S5 D13800B5
S5 D13800B6

S5 D13800B7
S5 D13800B8

S5 B13800B10

S5 B13800B11

S5 B13800B12

S5 B13800B13

S5 B13800B14

S5 D13860B2

C13800B9

_____________ Title________________

AC Power Dist
Delay Rack Test Logic Interconnect 
Diagram
Master Interconnection Diagram 
Interface Chassis Interconnection 
Diagram
System Controller Interconnection 
Diagram
Recirculator Card Timing 
DC Power Distribution (Delay/ 
Multiplier System)
Data Interface Sequences 
Correlator System Clock 
Distribution 
System Configuration,
Continuum
System Configuration, CH A 
1-Band Spectral Line 
System Configuration, CH A 
and C 2-Band Spectral Line 
System Configuration, 4-Band 
Spectral Line
System Configuration, A and 
C Polarization Spectra! Line 
Integrator System Interconnection 
Diagram
Macroflow Chart of Delay/
Multiplier Observational Program
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SPECIFICATIONS AND WIRE LISTS AND FIRM WARE

Drawing in 
This Manual
Section________Drawing No. Rev

A13800N1 A
A13800N2 A
A13800N3 A 
A13800W1

A13800W2
A13800W3
A13800F1
A13800F2

A13800F3
A13800F4

_____________ Title______________

VLA-1 Custom Integrated Circuit 
VLA-2 Custom Integrated Circuit 
Multilayer Printed Circuit Card 
Wire List Delay/Recirculator 
Motherboard
Wire List Driver Motherboard 
Wire List Multiplier Motherboard 
System Controller Microprogram 
System Controller Observing 
Program
System Controller CRT Program 
System Controller Mapping ROM 
Program
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TEST FIXTURES

Drawing in 
This Manual
Section________Drawing No. Rev

D13800L5
D13800L7
D13800L8
D13800L9
D13800L6
D13800L10
D13800M11
C13800M14
C13800AB7

C13800AB12

C13800AB13

D13800M5

D13800L27
C13800AB1

D13800AB1

D13800AD1

D13860L19
C13800M1
C13800M3

C13800AB2

C 13800S 1

Delay Line Test Fixture
VLA-1 Test Fixture
Driver Test Fixture
VLA-2 Test Fixture
Recirculator Test Fixture
Multiplier Test Fixture
Bottom Plate Sampler Test Fixture
Sampler Test Fixture Box
Front Panel Sampler Test Fixture
Letter Guide
Sampler Test Fixture Top Plate 
Lettering Diagram 
Sampler Test Fixture Lettering 
Diagram
Hole Detail VLA-1 Test Fixture
PC Board
ROM Programmer
Test Fixture Power Relay Card
Tape Up
VLA-1 Test Fixture PC Card 
Tape Up
Clock Power Divider (1 W)
Tape Up
Memory Card Test Fixture 
Drill Drawing, Power Relay Card 
VLA-2 Test Fixture PC Card 
Drill Diagram
VLA-2 Test Fixture PC Card 
Tape Up
P o w e r R e la y  C a r d  S c h e m a tic

______________ Title________________
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ARTWORK FROM VENDORS

Drawing in 
This Manual
Section________Drawing No. Rev

D13800L1 A

D13800L2

D13800L3

D13800L4

D13800M2

D13800M4

D13860M09-1 
and -2

D13860L2

D13860L3

Delay Line From Diceon 
(layers 1-4 and solder mask for 
layer 1)
Recirculator from Collins 
(layers 1-4 and solder mask) 
Driver from Collins (layers 1-4 
and solder mask)
Multiplier from Collins (layers 1-4 
and solder mask) 
Delay/Recirculator Motherboard 
from Collins (layers 1-5)
Multiplier Motherboard from 
Collins (layers 1-5)

Wire Wrap Motherboards from SAE 
and Gulton
Integrating Memory from Diceon 
(pad master, solder mask, 
layers 1-4)
Storage Memory from Diceon 
(pad master, solder mask, 
layers 1-4)

______________ Title________________
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STANDARD II ROW WW CARD AND ECL/TTL WW CARDS

Drawing in 
This Manual
Section________Drawing No. Rev

E13800M1

E13800M2

E13800AB4

D13800AB3

D13520M1

D13800AD2

D13800AD3

_____________ Title________________

ECL/TTL WW Card 6.2"x7.47H Hole 
Detail
ECL/TTL WW Card 8.5"X11" Hole 
Detail
ECL/TTL WW Card 8.5"x11" Silk 
Screen
ECL/TTL WW Card 8.5"x11"
Tape Up
Wire Wrap Card - 22 rows,
100 contact conn
ECL/TTL WW Card 6.2"x7.47n
Tape Up
ECL/TTL WW Card 6.2"x7.47"
Silk Screen
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MISCELLANEOUS

Drawing in 
This Manual 
Section____

Scope
Clips

Card

Puller

Drawing No. Rev Title

(  B13500M16 
\b13500M17 
^ B13500M20

B13500M21 
B13500M22

J
\ B13500M23

B13500M24

V B13500M25

B13520M3

A13520M5
98D19119

C13800AD6

C13800M20

DIP Ground Pin Extender 
Clip, Scope Ground 
Bar, Support (for 6.2" wide 
card) (for card puller)
Bar, Support (for 8.5" wide card)
Puller Arm (for 6.2" wide
card)
Puller Arm (for 8.5" wide 
card)
Block, Bar Support (for 6.2" and 
8.5" wide card)
Foot, Bar Support (for 6.2" and 
8.5" wide card)
Connector and Connector Mounting 
Block (for card extender)
Extender Board Puller Attachment 
Panel-Filter Mounting, Control 
Building
Conn, Coax PC Board 
(opposite sys cables)
Conn, Coax PC Board Drill 
Drawing (opposite sys cables)
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3.0 DRAWINGS
The following five sections contain the system drawings in the 

order of listing in the drawing list.
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DRAWING SECTION 1 Drawings related to the delay/multiplier
Subsystems

D13800L1 
D13800L2 
D13800L3 
D13800L4 
D13800M2 (SH2)
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8 + 

8 -

>0176
HEX

10 13 7 + To(B) 7

— 10176 —

5 HEX 2 7— To(B) 7

11
3C

14 8 +To(A) 8

6 3 8 -To (A) 8

12 15 9 + To(B) 9

7
94

4 9 -T o  (B) 9

12 15
— 10176 —

7 HEX 4

30

6 3

10 13

9 4

7 +To(A)

7 -T o (A )

8 +To(B) 

6 - T o (8 )

9 + To (A) 

• 9 -T o  (A)

12 15
— 10176 —

5 HEX 2
IG

6 3

10 13

9̂

12 15 7 +T m (A)

— 10176

6 HEX 3 _ * —  7 -  Tm ( A)

5
3F

2 —• —  8 VTm (A)

10 13 8 - T m <A)

" 14 —« —  9 4T m (A)

7 4 —4 —  9 - T m (A)

10176

HEX

7 + T m (B)

7 - T m (B)

8 + T m (B)

8 - T m(B)

9 + T m (8) 

S9 - T m (B)

4 3 2 1





12R45, 46

DELAY LINE SELF TEST OUTPUTS

(100(1 TERMINATION AT EACH END OF EACH RUN)

ciooa —

■PA, PD, PG, PK, PN, 

PS, PV, PY , PBB 

>IN  85 2R39<

loon 1

! 12R43, 44

•P A , PD, PG, PK, PN, 

PS, PV, PY , PBB 

PIN 87 2R40<

lo o n l

12R47, 48

PB, PE, PH, PL , PP 

PT, PW, PZ , PCC 

PIN 85 2R U <100(1 1 i_

12R49, 50

•P B , PE, PH, PL, PP

PT, PW, PZ , PCC

PIN 87 21

100(1 I
— 2V

6 -- 3

?
7
&
U7

------

INPUTS FROM 
RECIRCULATOR CARDS 
ANA SUM OUTPUTS

ANALOG SUMATION000
---2R2_I_ THRU 2R38

18 TOTAL 

CIOOA— |

PfCG WORD DISTRIBUTOR

r

oiu (1 

..

ENABIZ DECCCER 
INPUTS

•T

f-Cj

PA 4 PB 4 PC PROG ERR PIN 13 

PD 4 PE 4 PF 

PG 4 PH it PJ 

PK I  P I  S PM 

PN 4 PP 4 PR 

PS 4 PT & PU 

PV 4 FW 4 PX 

PY S. PZ 4 P M  

PBB 4 PCC 4 PCD

CE1AY C U X X  IN

3 E ) -  

0 ) -—erf
DELAY WORD IN -

PEE PROG EOT PIN 13

DELAY CLOCK, TO PA, PB, PD, PE, PG, PH, PK, PL , PN 4 PP PIN 12

DELAY CLOCK2 TO BS, PT, PV, PW, PY, PZ , PBB 4 PCX: PIN 12 

+  P E E  AT T t i l  S L O t  F O P . D E L A Y  "■ £

QED-DELAY WORDi TO PA, PB, PD, PE , PG, PH, PK , PL , PN & PP PIN 11

DELAY WORD2 in  PS, P7, J’V, \M , PY, PZ, PBB 6 POC PIN 11

L
CLOCK FROM PCC 92 — * — P I *  f| * ? ----- M -- 1 I *  C100 BJpz i/aw

- p J  J C l- J  If t t w r O N t A K  

r  ~  ui PII^ <) 1 0 -ZV 

PROVIDE PADS TO ALLOW FOR CUTTING THE CLOCK LINES AND INSTALLING A LENGTH OF COAX

-------- 1-------- 1----
• R I6 0 -R I7 7 *  150ft 1/4W TO GROUNO

PA, PD, PG, PK, PN, PS, PV, PY, PBB PIN U  
PB, PE, PH, PL, PP, PT, PW, PZ , PCC PIN 14

PC, PF, P j , PM, PR, PU, PX, PAA, PDD, PIN 12 «-•-

PEE RP.CIR ci-K t o  P f p  O N V l  P u i\  ^  ri?t

t e s i  M U R .  PIN “  ■

OCLAY CLOCK II
DELAY WORD IP

OCLAY PLAYBACK C0«

RiCIRC WORO I

PC, PF, PJ, PM, PR, PU, PX, PAA, PDD, PIN 15 * - * ■
PIN 16

PIN 17 ,

PIN 18 ,

PIN 21 ■

PIN 22

PIN 23 ■

PIN 24 ■

TTL RAH ADR

11R140, 141

PC, PF, PJ, PM, PR, PU, PX, PAA, PDD, PIN 71

PEE I PIN 72

PIN 73

11R146, 147 ----------------------- PIN 74

I PIN 7

*  PIN 8

)  J I4

COAX RETURN

}  JI6

L L DB25S - F179 CONNECTORS USED AS MOTHER BOARD I /O  CONNECTORS.

| DELAY LINE I /O  | 

CABLES PI - P9 13 ANT I /O

C A B U S  

P7 - P9 

SPARE OUIPUT

CA B U S  

P4 - P6 

SPARE I M V T

CABLES

P I  - P3 

SAMPLER DATA

+ - PIN25 

- - PIN26

PIN3

PIN4

PIN 75 

PIN 76

n

n

CABLE P I  

P4 

P7

CABI£ P2 

P5 

P8

CABU: P3 

P6 

P9

PA PK PV

PA PK PV

PB PL PW

PB PL FW

PD PN PY

PD PN PY

PE PP PZ

PE PP PZ

PG PS PBB

PG PS PBB

PH PT PCC

PH PT POC
CC+

CC-

PA 67 

PA 68

PCC 67 

PCC 68

SKIP EVERY THIRD CARD 

EDGE CONNECTOR

TO

OPS SYSTEM

ranrgfi 

P16

TO
QUADRANT

2
CABLES

- P18 P13 - P15

+
To or SIN +

To or SIN -
+ T or COS +
- T * or COS -
♦ t “ or SIN +
“ T

0 or SIN -

♦ or COS +
- or COS -
+ t q or SIN *
- or SIN -
♦ or COS +

or COS -

TO
QUADRANT1

CABLES 

P10 - P12

CABLE CABLE CABI£

P10 P ll P12 to

P13 P14 P15 to

P16 P17 P18 to

RBCIRCUIATOR

oum ras

SIN  + r i PC PM PX

SIN  - •  - PC PM PX

006 + • PC PM PX

COS - • PC PM PX

s m  + • PF PR PAA

SIN  - • PF PR PAA

CDS + r i PF PR PAA

OOS - •  ■ PF PR PAA

SIN + • PJ PU PDD

SIN - • PJ PU PDO

COS + • PJ PU PDD

CCS - •

•a
PJ PU PCD

C ABU S  

P10 - P18

r

•f RANDOM DATA •

-RANDOM DATA •  

ONE OF N INPUT •

STBa '  IW U T  •

SIBIL.' I W U T  •

C 20E IN P U T  •

CAUI£ P19

MR 120, 121

OONTOCL SIGNALS

BRIDGING RUNS

12^.

r
UK;

+ RD to PA , PB , PD, PE 4 50(1
+ RDi PG, PH, PK, PL 4 50(1

+ RDj PN, PP, PS, PT 4 50(1

+ R U PV, PW, PY, PZ 4 50(1
+ RDs PBB, PCC 4 50(1

THEVENIN 

11R51, 52

r
- FDi

- RD2

- RDj

- RZX

-  ros
+RD -

PA, PB, PD , PE 4 5Ofi 

PG , PH, PK, PL 4 50(1 

PN, PP , P S , PT  4 5OfJ 

PV, PW, PY , PZ 4 50fl 

PBB, PCC 4 50(1

PIN 97 

PIN 98

Che o f  Ni to PC, PF , P J  4 50ft

One o f n 2 PM, PR, PU 4 50n

Cue o f  N , PX, PAA, PDD, PEE & 50(1

g lE S * . PC, PF , PJ  4 50(1

S T B A ';  PM, PR, PU 4 50(1

S 3 S S * ,  PX, PAA, PDD, PEE 4 50(1

ONE OF N - PIN 93 

STBA' - PIN 56

C20ET

C20E,

STBD-

C20E

“  PIN 94 

- PIN 58

PC, PF , P J  4 50(1 

PM, PR, PU 4 50(1 

PX, PAA, PDD, PEE & 50S1 

PC, PF , P J  4 50(1 

PM, PR, PU 4 50(1 

PX, PAA, PDD, PEE 4 50fl

11R93, 94

TEST  SOCKET I /O S - I

PIN ASSIGNMENTS

SIGNAL PIN

+T0 OPP SYS 25

—T0 OPP SYS 26

+ T „  OPP SYS 27

- t b  OPP SYS 28

+T0 QUAD 1 61

-T  QUAD 1 62

+ T „  QUAD 1 63

- T „  QUAD 1 64

+T QUAD 2 

-T° QUAD 2 

+T QUAD 2 

-T QUAD 2

DELAY 

ANT 1 -9  (+SAMP IN)

ANT 1 - 9 ( “ SAMP IN)

ANT 10 -18 (4 RANOOM IN) 

ANT 10-18 {-RANDOM IN) 

ANT 19-27 (♦  SPARE IN) 

ANT 19-27 (-SPARE IN) 

OUT p u t  4 £ t o T t i T

ouiput ■ 3
*  (+OLYD DATA)

*  ( -  DLYD DATA)

NOT USED

NOT USED 

N O T U<Sft>

N O  T u ^ L l>

*  THESE OUTPUTS USED

RECIRCULATOR 

ANT 1 -2 7  (+SIN IN)

ANT 1-27 (-SIN IN)

NOT USED 

NOT USED 

NOT USED 

NOT USED 

ANT 1 -2 7  (+COS IN)

ANT 1 -2 7  (-COS IN) 

SPARE ( + To OPP SYS) 

SPARE (-To OPP SYS) 

SPARE ( + Tm OPP SYS) 

SPARE (-T m OPP SYS) 

NOT USED 

NOT USED 

FOR STEPPED S XC, SELF,

IR I58- 
-•-< 
IRI59 .

OSM

PEE 75 -----

PEE 76 -----

PEE 97 

PEE 96

PEE 3 -----

PEE 4 -----

PEE 81 -----

PEE 82 -----

PEE 25 -----

PEE 26 -----

PEE 27 -----

PEE 28 -----

PE E 67 -----

PEE 68 -----

DUTY CYCLE

n FECIRCULATOR SELF TEST IhPUTS

CABLE P20

+ t q or SIN 

- T 0 or SIN 

or COS 

-t or COS

JT

HR 132,139 +  T c or S IN  1 

- +  T 0 or S IN  2 

+ To or S IN  3

-  to  or S IN  1

-  to  or S IN  2

-  T 0 or S IN  3 

+ T 0 - PIN  3 

- T n  - P IN  4

BRIDGING RUNS

TO PC, PF, PJ 4 50(1

PM, PR, PU 4 50(1

PX, PAA, PCD 4 50(1

PC, PF , PJ 4 50(1

PM, PR, PU 4 50(1

PX, PAA, PDD 4 50(1

THEVENIN 

11R95, 96

■ +  Tm or COS 1

■ +  Tm or COS 2

• +  Tm or C06 3

■ -  Tm or COS 1

■ -  Tm or COS 2

• -  T „  or CDS 3‘m

+T„

PC, PF , PJ 4 50(1 

PM, PR, PU 4 50(1 

PX, PAA, PDD 4 50(1 

PC, PF , PJ 4 50(1 

PM, PR, PU 4 50(1 

PX, PAA, PDD 4 50(1
11R117. 118

TEST RECIRCULATOR OUTPUTS

QUADRANT 1 OUTPUTS

CABLES P21-P23

+T0 or SIN PEE 61

11R148, 149

-t. or SIN PEE 62

+ t _  or COS PEE 63

11R152, 153

- T _  o r  COS PEE 64

11R154, 155

IC VOLTAGE AND GROUND PINS

IC TYPE GND PIN +5V PIN IC TYPE GND PIN -5.2V PIN

74154 12 24 10176 1. 16 8

74367 8 16 10210 1 ,1 5 ,1 6 8

NOTES:

1) ALL RESISTORS W 5X UNLESS 

OTHERWISE SPECIFIED.

2RXX - 100 (1 W TO -2V 

11RX, Y : X - 82 £1 ^  W TO GND

Y - 130 (1 *  W TO - 5.2 V 

1RXX •  51 (1 k W TO -2 V

12RX, Y : X - 160 (1 \  W TO GND

Y - 270 (1 It W TO - 5.2 V 

LAST R - 177, 156 a  157  NOT ASSIGNED.

U - 20

(U14- U18 NOT USED) 

C - 15

23

PIN  5 

PIN  6

NOTE ‘ RESISTOR TERMINATIONS ARE LOCATED AT PEE END OF RUN.,71 NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOl - RANL1 j  ANCLES ±

3 PI ACE DECIMALS < .XXX): ±
. PLACE DECIMALS I.XX): ±
I PLACE DECIMALS I.XI: ±

MATERIAL:

FINISH:

5DIGITAL DELAY SYSTEM 
COMBINED 

SPECTRAL/CONT SYSTEM

DELAY/RECIRCULATOR 

MOTHER BOARDS

I SHEET o „ t o  I d
I number 2 o f 2  In

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORHO NEW Mfcx

DESIGNCO BY

J f m o v e d -by

DATE





DRAWING SECTION 2 Drawings related to the delay/multiplier
control and interface logic

D13800L18
D13800L19
D13800L20
D13800L21
D13800L23
D13800L24
D13800L25
D13800L26









M» DATl MAWN Bf
,_ USE “LS" DEVICES FOR ALL 7474,74164,74166 , 74195 & 74298 IC'S. & V,, ARRl/-'- C/>i (3













CUD

UELRY CLOCK IN
P7 I ?

;» 8  0

'J ' jO n .

DELAY CLOCKS

PIT

w
»•-

PIS

PI 9

P20

P it

P22

RECIR C LK  X

RECIR CLK Y

RECIR CLK  £

DRIVER CLK *

P 5 0

2 ISOj i  I 
-O — 'W V — O- 
H55 3R J55

P74

2 I5 0 J I  I 
“O - — O '  

« 54  4 «  J54

P 9 I

2 I5 0 J I  I
-O— W * — O  

-±- H53 5 «  J 5 3

P 9 Z

2 I 5 0 j i  I 
O — W v — o  

« 52  6 fl J52

P93

P94

P 9S

P  96

REC lR  C L K  X

R E C IR  C L K  y

DRIVER CLK  X

>
2I° OTHER Q'QURD

P45

Ih l'lb L E ft LhTR Mj JGNMENTS

/ Q(J*D 2
5̂4
PH5
bib

M7 /-5fi 
fiNTtO-m
M/r/9-2 70

H/vr /-DC 
PNT 10-I8C 
FtNTM-itTC

_£L
_SZ_

5 0  q  rfA A l
Di.y CLK OUT

P75 NCLOCK 
P76 IBO C iory  
P77
P78 Hj Clock 
P79 SCLK 
PM  ENA CLK 
P8I 
P82
P83 SO MS SOC 
P64SAM P PANEL CLK 1 
P85SAMP PANEL CLK 2  
PM SA M PPANEl. ClK 3
PS 7 
P86 
P89 
P9V

3 U R D

P66

P67

VLA PROJECT 
New M n ie» ...

P68 S M D fiT fi

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
1 PLACE DECIMALS I.XXXI: ±
2 PLACE OECIMALS (.XXI: ±
1 PLACE DECIMALS {.XI: ±

MATERIAL:

FINISH:

g DIGITAL DELAY SYSTEM 
i  COMBINED
= SPKTRAL/C O N T  SYSTEM _

PROG FAN OUT

1 SHEET
M I L

sampler x
SBMPLEfi Z
ft£CL x
RECL y

peoBrfi

«?a ; : . jck

«£C'< C l *  v

DhlVEk CLk
rtL'Hk 'LK X
K C i'lh  ,

GNO

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 67801

DRAWN BY

DCSIGNED BY

aSSovcoby"
I S = D I 3 8 0 6 l 2 S

DATE
»-22-7fl

• />

!Z!£

B









HIGH ERROR VI O

P45 TZ O—T
LOW ERROR VI O----1

V2 O-

V/3 0

DESCRIPTION

O  R 5 T  ’ o

o/?sr'i

o r s t 'z

-OiNZ

rst'qo— ;

5V-5M« 55MP

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANCLES ±
3 PLACE DECIMALS (.XXX): ±
2 PLACE DECIMALS!.XX): ±
1 PLACE DECIMALS (.X): ±

MATERIAL: POWER CONTROL 
MONITOR "A"

G N D

-Qf-iP

f SV 8 
<■ ML/* C

-5  ? v  ' ' W  Dt

- L E D - S .g V

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DESIGNED BY

APPROVED BY

L^,2QF2gDI3800L24
DATEJZil
scale





8
DESCRIPTION

(vo ltrge )

P7 +5V O- 
Pfl +5V O

6
300 AMP

9 4.7K 
4-VVV- >5V

8ch
SPST
MUX

P 9
+ 28V O- 

5 OR HP

I I 16 I 15.

S2

I5RMP

-2V O---
I5RMP

2 O- 
S2R

PI?
-5.2V O---100 RHP 

! « &-5.2V a

-5.2V O

E l i
M ^ «

I 116 . .
f l*

S2

PIS
-12 V O—

P/6
-/2V O-

ioo mp

D
G

9 •i ? 10

_ D
0  D _
DUAL
S P S T
MUX

14 I 1

S 20

3CI6

4K

27* > I

F S ‘ t .  5V

SI
6 t£m p  «. m ux

OTEMP L.MtJX

S " '*  10 K

1n 2
4 C

7
3 4

0 ?
4 C

-12/fleo 0 JOT£riPL. «8c “o A o ^
-2VA8 O S I R  O TEMP I? ABC C,:\ S 2 f ) N : «

S o
f5v«eco c r  i---------

m

-02°

- 0 2 '

o o
4o°- ^  S2D °
3̂ —0 i ?  o-02*

FtfOWT PftHEL

f l -

(cu rren t )

fl *5V - < °r  P/7\0*— 
P20fry—
P / ? lO —
P22/CH-c +5Uc£

D -5V2̂  P23lO—

6 2 7 1

5-? -< A6*S
P25Lo^^4iki- 

P2?r 
8 -5.2 ,P28 I

-5.2

S/fl/

9
DIFF 
4ch 

. SPST 
1 MUX

2FK)]00K

. o / i
I00K

m

t n r

2GI2 >IM
j_2SIJ

S2

fl -2V
15 «M P

P47|

-02'

-022

8 -?V

P52fO 
ft - / ? v  -(

P5 l\o
IQOFlMP

P 5 + ( o

e -/2v -/P53 lo

2 D 

2 1
3

15 14

10

7

QUAD
S P S T
M UX

II

6

1 9

2° O-

I00K
♦ - • - 'W V -

4FI0

8Z0K

2820K
±*FI3

P56 To1 
+P8V -<

5 0 BMP U _  
P55 ^

.01
302 IOOK

6.8 K 2K
_/?£M0TE_

5Vfl£G
)+fl5

OVEft r£W> 20*5 
SET

2K

SI

5fl8  /O ^

r C ) Q uad  i , o th e r  quad z -5.2 PO W ER SUPPLY CURRENT 
BALANCING A,C SYSTEM  ONLY

CURRENT SHUNT 
INPUT
P43,(P33) 
PS  6.C0) 
P42/P32)

IOOK
O-'wv-

.01 uf
■ iS —,

P4I/P30 
RS. F(C) 
P40/P30) IO O K r _

+5V E«3 5B3Q O P66

,20K
+6 s

74C909

■7 58

r m

3CI-4

VP4860 
scs> Pfc7

2W3904

4K

O P7°  
TEMPI

O
RST'Z

I0K

- JId  --- 1

io
_  QUAD _
7 SPST R _ J  ;

-5K

I0K
-A/W-,

bo* 50(0

-OS2D 30° 
-OS2D 40°

-52fc-
74C909

56
30-4

/Ort

HP4860 
6 C 4 ^  P 6 6  

2W3904
6C.II

t  P 6 5  
FIST'2

PIT O

P35,(P29)
PS .E ,(B )
P34,(P28)

/oon
O - W r

/OOa

----- --------------------------1

+voltage

•470  ̂ < PS. SLAV£| 
i  W  ?  HO.G(D) 

P90, (P93) O—1—0  
PS. CONTROL +SENSE

+ VOLTAGEI
7̂0yvePS. SLAVE 

i w  >W0. E(B)
P9/,(P92) O-J-O I f/5 o-
PS. CONTROL +SENSE

PTfe o II h e
a

,200/f

p

-O T£MP L MUX.

-O TEMP « MUX

i S IA2

-O SIM

420K 

.01

L ALL OP AMPS 74-1 J T

P69 
-O >5V «E^ 

i  .25 V

-O GND

/VOTE: FILL OP Rtf PS FIRE 0P-09E 
EXCEPT AS NOTE:D.

NEXT ASSY

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS I.XXX): ±
2 PLACE DECIMALS I.XXI: ±
1 PLACE DECIMALS [.XI: ±______________

MATERIAL: POWER CONTROL 
MONITOR "B"

FINISH:
USED ON I _ r  I I DRAWING 

l a f  1 I NUMBER

i GND
2 VCQ + 5V
I oWD
4 VCC +5V
5 + ?■/ wux e
6 + 5 v n u x  c
7 t  5 VM  /x o
e + 5 Vh';j\ F
5 + 2 ryy ijx  >~
iG - 2v r  ix r

[j
12 -5.?V">u* H
i! - S .2 V M -j* bC
14 -l>.?v w ijx  nc
15 - I2VW  n  f.
16 - 12V t'! JX  D
17 + 1/
16 - $H Jt/T
19 + 5 /
2C - SH 'JA 'T
21 f S /
22 SW iJW T
23 + 5 V
24 - s w j / r
25 + j w j w r
26 S . L V
27 i j h ’J
26 f  t
29 - 5.£ /
30 + S ^ J/ z r
3' - F .2  V
32 + S h u  >r
2!
34 + SHU//T

- 5 .?V
36 i-J5V
r +
26 - /5v
29 - /Sv
4C ^ -SH J
4. - 5-kv
42 + It ."
42 *  5-1 ’/
44 f  S h jr»T
4t - 2 V
46 + s h  ;/vT
47 - Zv
46
49 GND
5C
5i * S H  y 'T

/
f 3 + SH  y^7
54 - 12
5f i-2 cV
56 - S H JW T
57 VOLT W f
50 CND
59 r. ih .y z T B R
6C ONC
6i T EH P RlGH'
62 C n l
62 T EM f . f FT
64 (>ND
65 * £ S 5 T  P
66 ENfibLi 3
e’’ r£ M f l ed  L
66 t e m p l e d  b
69 + 5V AEG
70 T f  H P  t 'P
7i k. ££
72
72 GND
74
7*
76 LN -5.?v  m i*
77 £w + 5 v  ^''/y
76 S/fi
79 S IC  2 '
60 S iD
6i i ? 0
62 S 26 £ '
83 S2C 2 s
64 SCD  3Cc
65 S^ D  4 0 '
66
67
68
69

. 90 r s  c o v r c i
9* P S  C O N ! £
92 R s  C0V7- B
93 P s  c o v r  d
94
95
96
97
96 ■
99 GND
IOC VCC+5V

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87001

APPROVED BY

DI38Q0L25 |r e v~  scale





DESCRIPTION

1 1 ----16
^  1.

“ I---- 1 --- 1 —

;l L # H " L  * ,l  7 * 7 . " ! l ^ l  r

Z f j J * ___ * 2f --- fr 2t J a l | — ► St ? AR — » 2 ti*H  1 --- » 2t * BR! --- • --- »

s* h r 7 64 3 7 |— 64
- i l 7

64 ~ 7
• f c \ '
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DRAWING SECTION 3 Drawings related to the integrator
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Î YT̂

4 7 1 9 12

1 S 
ISEo

9LS257
2 E

(0) (0 
'TYT'i

!0> U)|(0» (I)
rrv'^kTTvni'

I I  I I  I I  I I

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED  
DIMENSIONS ARE IN INCHES
TOLERANCES: ANCLES ±
3 PLACE DECIMALS (.XXX): ±
? PLACE DECIMALS (.XX): ±
I PLACE DECIMALS (.X); ±

MATERIAL:

FINISH:

DESCRIPTION

7-04
7-05

i

MAC SYSTEM

MEMORY OUTPUT MUX

I S  I of I C P I .

D

B

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 67601

3860L8

OATE
' I





GO,I NO GO I 
GO/NO GO 2 
GO/NO GO 3 
GO/NO GO 4

6 i  
B 2 
63

GND

*

z
1

15

i 4
I 6
1

14 --------16
13

MUX
*-

12 II 10 9 7

P4-3 PROC DISCRETE INPUT

B U S M S Y M

35Q2 P48
T \

i l l y

9I  »«»

S 1 —
~
■3 fli
U

|  w
S 2C

= g °~ ^

PI8

P 21

P50

PAOC DATA

PAOC DISCRETE

P 56

A/
5

P57.

A2

u

QUAD I BUSVSVN 
QURD 2 f lU S m w  
Q UAD  3 e u s n s Y N  
QUAD 4 8USHSYN

TEST DATA (not j 3Eo)

P »

P4-7

Ql/AD I DATA 
QUAD 2 DATA 
QUAD 3 DflrA 
QUAD 4 DATA 
QURD I PROG INI 
QURD 2 PROG INI 
QURD 3 PflOG/Nl 
QURD 4 PROG INI

B1

m

85

P79 |

TR4- 
P60 |

■k*A 5 
A8I |

4

SCOPE SYNC
(21 <f 
CfMD)

«)o— I
PAOG CLOCK

P5

R7
- i-

R6

J T - 0

P95
DF/Tfi INV > 

P96
DAW

U

ft
20

P52
£ is_

PS5  
P 74
£ZL.
P77 
P7 8
P8e

QURD I PROG CLK 
QURD 2 PROG CLK 
QUAO 3 PROG CLK 
QURD 4 AAOG CLK 
QUAD I DRTF) VALID 
QURD 2 DATA VflUD 
QURD 3 DATA VftLlD 
QURD 4 DATA VAL/D
TEST IN/ (.No t  u s e d )  
TEST CLOCK(NOT u s e d )

*9V- r t m
h A
NET A

M M  4  4

M'MM'M
«<% *

m

MM'M~M

m
9C
NET A

cm  a d  awsMs;///

QJR^ PROG LfiTR

MMM M

QURD PROG INI

lj\ ! I . L)‘

G'JHb PROG CLK

16 9
9E

NET A

16 9
9b
NET A

1 8 1 a

M MM M
cm fo *  u> 
?  4 ^  i

35G2 - r n

Pfc8 g 7 ^ N0T u s f d )

JD
NET A

O .T U . fb ) ,

OJHD DRTP VfiLID

N̂oT

'< lu J-

M MM M
rv (c  o5 S 5 5

+5V
PROJECT 

Nett Mexico...

P69 DRTR VfiLID ^NOT USED)

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE OECMALS (.XXX): ±
2 PLACE DECIMALS (.XXI: ±
1 PLACE DECIMALS (.XI: ±

MATERIAL:

FINISH:

FP5 ADDRESS BUS 
BUFFER DECODER

D

BuSO/?>

■j.mi
. i jh t
. j Al
jU fiL  -i

6j..h I 9«

M i l

TEST I t, I
' F I
T T  
T T

TEST C l"Mht 1C

OPT f t  It/V
DftTf- VN
CM.
■5/

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

DESIGNED BY

APPROVED W

f e l Q F 2 & c D ' l3 8 6 0 L 3 l |nEV. A SCALE
I fJ 7j





8

MODE NO | S 7 Si Ss S4 S 5 S 2 Sf So

CONTINUUM (RC) 0 0 0 0 0 0 0 1 0

CONTINUUM (BD) 1 1 0 0 0 0 0 i 0

SINGLE BRND SPECTRRL LINE (A o * C ) 2 0 0 i 0 0 i 0 1
DURL eflWO SPECTRAL LINE 3 0 1 0 0 1 0 0 1

FOUR BRND SPECTRRL LINE 4 0 1 1 0 1 1 0 1

S IN G LE  BAND SPECTRAL (B o « D ) 5 1 0 1 0 0 1 0 1

RESERVED FOR OUTPUT TO CORE R * fa - - - - - - - -

•• 8 * 7

5M DECODED ON L35

GND

P32 I
8USCR 3* >—*

1 5 | 14 1 13
1 *4 1 Al

i£
At |V,| i*T

AO
AM297

7[
61

)
Or Q« | Qi | 0« V 3* 1 2

Qo
1

&  #  «  i *  to* $  to

i  2  
03 0}

GND

5  g  N  K
O Q O O C D C Q C O S O O Q O Q
a a i c t a r c c a i c r a :

6E
■ W V * —  

5 -V W  v v v e

• W V W V - I
T « W > W V I

AB4 K5 p

S 7
S6
Ss

13 14 I 10 1 II I 6 I 5 3
10 (0) 1 (I) 1 (ol 1 (i) 1 (at 1 U) Rl

ws 74LSI57 CC
t 8B 15

12 I 9 1 7 I

13
III

14
IQI

10 I II I 6 
(1) 1 (01 1 (0 1 101 1 CD PI

WS
1

74LSI57
8C

CE

15
12 1 7 |

p .

II
■1

15 * 6
•» I »t I

12 I 14 5 
*4 1 *» l *»

T
*1

Co
9

74L
4

SJftS
D Cm

7
*4 I E |  I I |  I E l
10 I 13 I I I 4

II
B4 £ 1

6
ti

12 1 14 
A« 1 *1

S
At

Co
9

74u
3F Cm

7
t t  I
10 1 1

c>
3 - ■ '

• S 4

O- O  Q
4  CQ o  ^a: cc a; y>

m ro 
cd 00 
a: a:

IT)
15 1 w r  15 1 I S I S
W 1 IS) 1(4) 1 (3) | (2) I (1) {«

I t
9

T T
10

74S25I

4F
u
7

*0
11 T 1 1 6 1 5

(7)
s  |» | i m  m  s
(6) 1 (9) 1 <*) 1 (3) 1 (2) 1 (1) (0)

St
9
sr

10

74S25I

4 E
!*
7

SoII T r z6 1 5
\l/ 0  v <T> 
t 0- 
03

AM2975I TRUTH TABLE
A4 a 5 Az A, Ao Q7 Q6 q5 Q« q5 q2 Qi Qo
0 0 0 0 0 1 0 0 0
0 0 0 0 1 1 0 0 0
0 0 0 1 0 0 0 0 1
0 0 0 1 1 0 0 0 1
0 0 1 0 0 1 1 0 0
0 0 1 0 1 1 1 0 0
0 0 1 1 0 0 1 0 1
0 0 1 1 1 0 1 0 1
0 1 0 0 0 1 1 1 I
0 1 0 0 1 1 1 1 1
0 1 0 1 0 1 1 1 0
0 1 0 1 1 1 1 1 0
0 1 1 0 0 0 1 1 1
0 1 1 0 1 0 1 1 1
0 1 1 1 0 1 0 1 1
0 1 1 1 1 1 0 1 1
1 0 0 0 0 0 0 0 0
1 0 0 0 1 0 0 0 0
1 0 0 1 0 1 0 0 1
1 0 0 1 1 1 0 0 1
1 0 1 0 0 0 1 0 0
1 0 1 0 1 0 1 0 0
1 0 1 1 0 1 1 0 1
1 0 1 1 1 1 1 0 1
1 1 0 0 0 0 0 1 0
1 1 0 0 1 0 0 1 0
1 1 0 1 0 0 0 1 1
1 1 0 1 1 0 0 1 1
1 1 1 0 0 1 0 1 0
1 1 1 0 1 1 0 1 0
1 1 1 1 0 0 1 .1 0
1 1 1 1 1 0 1 1 0

DQ QQ CO 0Q

15 I 14 I 13
C i I A, I A,

12 I II I 10 
At | Ai | Ao

AM 297
7

51
E

07 Qi 1 Qt I 04 1 Qt 1 Qt 1 Ol 
7 1 6 1 5 1 4 1 3 1 2

00
1

0 0 0

' LS 6 \
— r - * l * s

a: <x a; a;

^  N  a )  co in  v£) N. rv̂
CO 0Q CQ CD CD CQ CO CO
a r a i a r c c ^ ^ c c ^

I ,1,113 1 12 I 11 1 10 I 3 I
(3) 1 (2) 1 (1) I (Cl I 13) 1 (2

I 5 | b
J 1 (0 1 (0)

2 Si 
14 So

74SI53
3E U  15

e4  '
(6) I (0) 
9 I 7

13 I 12 11 I 10 
(3) 1 12) 1 (1) 1 (01

3 14 1 5  16
13) 1 (2) 1 II) 1 (0)

2 Si 
14 So

74SI53
3D

L ; 15
U '

(b) | (a)

DESCRIPTION

22 C9 £: — !C §
C Q D C Q f l Q c Q C Q C O d )
( r a a c c ^ i a

GND

13 14 I 10 I II I 6 I I
III ini 1 11) 1 in) 1 11) 1 10) 1 (I) K>)

74LSI57 CE
1 7 F 15

!2 1 9  1 7 I

13
III

14 I 10 I II 
(0) 1 (1) 1 101

6 ! p  
(1) 1 (at 1 (I) a

WS
1

74LSI
8

57
D

CE
15

12 1 9 1 7 I

r r n
II
B«

15 I 2 I 6 
Bt 1 81 | 1,

12 1 14 
A4 1 A) At Al

Co
9

74l

8
5263
F

Cm
7

C4 1 E l
10 1 13

:i

<*• 10 
00 CO
a : cc

o  so ^  ^  un 
CO cO co cQ CO CO
a :  a : 1  1  t  cn

111 12 1 11 1 10
(3) 1 (2) 1 (11 I (a

3 I 4 S U
(3) 1 (2) 1 (1) 1 (0)

2 Si 
14 So

74
3

3153
c

U  15
U  '

(b) 1 (0)
________I________ _________

s L *
= 5 g Q ~

ao
CC
a
1

t r rII 15 I 2 I 6 T
Al

Co9
... 1 ^

8
SMS
E

Cm
7

I )  I E ,  I t l  I
10 1 13 1 1 1 -

■S4

Q  a  Q  Q  5 i  2 ^
V ) y  u  (5

13
III

14 I 10 I II 
(0) 1 (1) 1 (0) (?) 1 (01 1 (1) R)

ws
1

74LSI
7

57
A

CE
15

,2 1 9 I 7  |

-GND

II
b 4

15 I 2 I 6 
Bi 1 Bt 1 Bi

12 I 14 I 3
A4 1 *S 1 At Al

Co
9

74L
3

h t t
B

Cm
7

C4 I E |  I C l 1 E l
10 I 13 1 1 1 4

J , m  J , c v  sl/~

II
64

15 I 2 I 6 
t i  | t t 1 ti

12 I 14 I 
A4 1 A, 1 At

5
Al

Co
9

7TO
3A Cm

7
>4 I E> I t l  I E l
10 1 13 1 1 1 4

vO°~
QO <0 CO ao
a : a: a : a :
a a a
a: a : ct a:

is  nL a n

■GND

QURD H h LINE SECTOR LOCATION

REFER TO DWG. NO. CI38<<<OL31A 
WHEN W ORKING WITH CARD S/N 1. 
ADDITIONAL LOGIC FOR TRO UBLE
SHOOTING AID ONLY.

V LA  P R O JEC T  
Net* Mexico...

NEXT ASSY USED ON

UNLESS OTHERW ISE SPEC IFIED  
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS I.XXXI: i :
2 PLACE OECIMALS(.XX): ±
1 PLACE OECIMALS (.X); ±

MATERIAL:

FINISH:

FPS ADDRESS BUS 
BUFFER/DECODER

D

GND

GNQ

GND

GND
T 3 v
GND

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

DESIGNED BY

AftMOVED BY

irs- 2o f 2 B ?  DI3860L31 1 f«v-Al"«»

DATE
S ,: 2 X

date

B





a o
oq9 1

N57 -N 36 -W35

A
-N 33 -N32 -N3I

sv A
V

A A
-W29 -A/28 -N27 -N26 -N 25

A A A
vn vO aoN  N  W ^
a. a. a. cl
— N "> ^

1 --------- l » w * o  ,Y ~  V
f?26 6(•) 5 4U) 1 «) rn 10(•) II 112 (0 1 (1) 13(S)

14 S, 
2 Si

4L5
7

sl52
A SfcL

E-ftl5
i « 1 2 b

1 9

SsJ

-N2 4 -W23

A A
-N22 ■N2I -N20

A

•R24

*5V

■M/9 -A//0 ■Nl 6 ■NI5 ■Nl 4 -N/3 -NI2

Y i y
■P22

A

-R2I

- 5V

y
A A A

-R20 ■RIB ■RI7 -RI6

A
V

A

■Rl 4 RI3
MMM3

cdQ. V0°- V^  C\J ^
io ►o K> ro

15V •
! T 1

s :*

-NI0 -A/8 -N7 -N6

A
°  ?
f

t y inoN**>« sJ  ■

M)Ui
N«K)«

S^  •

IAU| to J  | WiuiK«n«
• 9

x J mu

1
Rl 2 >-- Rl# i-- RI0

N-)

i---R9

OJ

----K8 ►R-7i
COa

-A/5 A/4 ■Nl ■Hi -N0 MMM4
A L»<r»o , :------- 1

y  a  y
■ R 6

P7Z
<—  /4.29" |«2B

£££_
, Ts * \ -------■FPS6E5

|/?29
| K3Q

-R4

-C/4.29 ""-1 P/7

- C/4.29"" - I P/8 

•C/4.29 "” - 2 P/9
- C/4.29""- 2P20

-R3

A ■ I--

-R2 Pi

3/VD
~FP[)°—

-FPSBE4

- R T I ^ |ft32

36

2 -W V  VsArO
3-W V  V W B  
♦ *^W  W V l i  
S^A^1
T M M V W i

e u s c  i '  >
P7I

• S t  ' ' • ) > —

- H y
-FPSBE3 K35

|P34

C/4.29""- 3 P2l

■ C /4.29""- J P22 

C/4.29""-4 P23
■ C/4.29""- 4 P24 

CI4 2 9 " » £  P7g 

CI4.29"“ £- P79

T I t I I

MMMM
MM M'M

^  m
^  a  i  5

MMMM
+ if) \0 N
.\j T\j C\4 CN
e  2  5  ^

N E T W O R K  A X i l

— r ■T T n l
16 6 F 9

NET A
1 8

^  !** OD O*
^  a  i  ?

3°—

1 U I X15 m _  i t n -------

^TMMM MM M'M
■FPS BE 2 ~ni-i-»wr_M

FPSBEl

■ +5VI ^ / W
J-VW+WVfll---KI3- R(2

- fill 
• fll 0 
■ R9 
• R 8

5-W V V W B
I

H W V W O  
l - V A  V W 9

6 ND
RZ7 
R 28 
«29 
« 3 0  
£ 3 1  
R32 
R32 
K34

i i  s
* v /  *_ *

*  *
I

& 9

T H - I- 4 T U  
_5fl____

" V v V
-5.2V 2 - W v  V W U  

5-V W  V v V B
4 ^ vW l I
5 AA/V t  
« - V ^  W V I  
7 - W y iw v a

- R26
- R24
- R23 
- R 22 
- R2I

NEXT ASSY

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS I.XXX): ±
2 PLACE OECIMALS (.XX): ±
1 PLACE DECIMALS (.XI; ±______________

MATERIAL: FPS DATA 
BUS BUFFER

FINISH:

MMMM >> -5? ‘M

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO NEW ME*

APPROVED »Y

USED ON









DESCRIPTION

FUNCTION
(FUNCTION = GND FOP J/6, FLOAT FOR J l ? )

0\j ^  if) vs ao <> o  ~~
C\J Oj C\J ro *■>

nOK Qq o  O  <\» **vO -OVO^ON. P's.rs.N.
cy* O  — *n ‘O 
^ 'X )  'O 'O \0 'O \o so is Ov O r~

*bV 
R2 ! 
f l20 

•fl 19 
RI8 
«17 -« 8

ID 2 0

R27 - 
»28 - 
R 2? -  
RZO - 
R3I - 
R32- 
RiS-

vV f-----------+5V
2 -WV+Wvil.^--- «47
3^/W*Wv-iZ'--- «4 6

i J----fl45
1 'V A v V W f t --- fl44
O - V W / W v - 9 ;--- R 43
r W W V  e .--- R3+

R35---1' ^V\M----'«
fl36--- 12 “W V V V W iS
fl37--- 1 J- W V IV W i?
«38--- U ^ 'W r V W "
R39--- 5 - W < ^ W io
ft 4 0 ----1* W W V !

+ 5V 
RS4  
R 53 
RbZ 
RBI -P50

fl4( - I r - w ^ v w n , ---«42

/V0r,£ =
tf£S/S 70/fS OA/ ALL UPPER I/O PINS 
EXCEPT RPA618 (IN ROW)

V L A  PRO JEC T  
Ntw Mexico. ■■

USED ON

UNLESS OTHERWISE SPECIFIED  
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS (.XXX): ±
2 PLACE OCCIMALS (.XXI: ±
1 PLACE DECIMALS (.XI: ±

MATERIAL:

715"

>pna -

A P R S - 7 - A

M f'b  - i  - e

' ND

3PRt - ii- - A

it'HB - iff -H

p p i'b  -nn-t if- - e
COMP- B

►5/

QUADRANT 
FAN OUT/FAN IN

J | 7  .. .
1 G>,C
2 t 5 »
3 i-l.
4
5
6
7 f3
8 3
9
10 *
H i
i2 ?
13
14 i
15 ■ /
16 wz - }>
|7
ie M 3  - J  - A
19 i
20 2
2 > i
22 4
23 b

25 ' 7 1
26 M 3 -  ^ - A
27 G N D
28 . 'j 3 - 9  - A
29 M  3 - 10 - 4
30 M  3 - H  ~ A
31
32 M 3 - / - / 3
33
34
35 *
36 4
37 c.
38 f
39 ■»
40
41 V
42 ' /<•
43 A ') '5- // - B
44
45
46
47
48 FU N C T IO N
49 (>NG
50 U P b f*  - i t
51
52 - - <4
53
54 ■
55
56 1̂ ,
57 1 7
58 1 -
59 i /
60
61 i
62
63 J ?
64 :>
65
66
6? " ’ 3 - £
68 i >
69 )4
7C /s
7i Is

- 72 rO 3 - ^
73 A i '

- 74 ^  3 - - - £
75 i i
76
77 L\
76 2c
79 21
80 ?4

- 81 ^ 3 - ^  - £
82

- 83 * /?
84 i T
85 14
86 IS
87 »r
88
89 lr
90
91
92
93
94 ?■/

- 95 2*
96 M - ?6
9?
98 - 5 /
99 ■jNO
100 * r \

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCOHRO. New Mexico #7801

DUIGNED BY 

A>PftOV£Q 8Y

Cl3860L36Rv"

OATE
- W - ^ 1

D





1 '•oUD
z +5V
3 MO
4 + 5V

: 5 -+5\y S £ N i6
' 6 >Ts.~p s«*«« —

7 « ■*
8 GuO c » ie

1 9
10
II
12
13
14
IS
16
17
18
19
?0
21
22
23
24
23
26
27
28
29
30 Auto S u J
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50 RescT  s  u*
51
52
53
54
55
56
57
58
59
60
61
62 F-l-o I
63 fl-<
64 Fi-a
65 F.-3
66 ► t
67 /M
68 /h i
69 If-H
70 IC I
71 I t *
72
73 G u D 87 1 <}u»c 1 1
74 Fl-C 88 .*0  " “ *
75 r.- l 89 S W .  0«c
76 Fl - — 90 i*D  ' *•
77 »-i- J  v 91 T̂afl« £Xi-/> Q**C 2
78 Pi - v 92 Uin * "  1
79 ' 93 k€0 Fault \Jil II*
80 z 94 l_«o Fa.it Tt-*e-
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--- .024

DIN
15

? Af ---
DOUT CS ,

— 9
5
6 
9

2 II
i e

10 RAM
1024

R
W

l3A9
DIN
.5

7

3
4 9
5
6
9 P

10 RAM 1 .4
11 1024
12 DIN
I3a, IS

AO, 1E > i_A i '  I

4 9
3

5___
%?.6

9 A

10 RftM 1 ,4
11 1024
12 D*N
' V j

ram ’r14̂" 
J i024  1

15

i_A£ 7
CS 13

4 9
3
? 9
5 ti

9 A

10 RAM 1 ,4
W11 1024

12 DIN
l3as IS

DOJT C-. If
~— 9
5

H
10

12

llSff3

RAM
1024

1 (4
W

DIN
15

i ,  I

m
|  P77

m s

k P78

l i S
3

7
DOUT CS 1

4 9 |
5
6 

9

a 10 

5* 1
1

|
10
11 

12

'*A«

RAM
1024

DIN
15

R
W - I

1

M p 4  
P — | j  ®

1
i

I

i^___j 10 2 4

r — f DIN

.* 10 
f  ;

1 V j i

L & i 7
3
4 9

3
5

i u

9 A

10 RAM
R

11 1024
12 DIN
l3ft« .5

--- 1 PIN j
Â31 '5 I

T

1

I P63 

ADB

| P90 

AD9
| P 9I 

AD Ifl

| P32  

A D I I

I PSZ  

AD IZ

|^ 9 4  

AT) 13
| P ' J i  

ADWV

d is j
6___| 5 F

j RAM jw' 14 
^ ___|i024 :

l u ^ '  I I 

J P36  

A D IS

AUXILIARY DATA BUS

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED  
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS I.XXX): ±
2 PLACE DECIMALS (.XX): ±
1 PLACE DECIMALS I.X): ±

MATERIAL:

DIGITAL DELAY SYSTEM 
COMBINED 

_spe_c t r a l/cont SYSTEM_

l   ̂■" 0 1 x Y  C A k O

1 SHEET 
N1£SS£R

P7 _ 
fi8 ~
f W

~ nn

f U

M 7

f'S "
B

_p o j__
HtJh

J>c9 
Rjj:_ _

'Porz  
p . :  }  
PD/4

.-JRQ.H. -
GHD  

___t5v "
Ga c
*s v

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

DRAWN BY

OESlGtiEO BY

/pfftOVEO b"7“

/ * v  l ! g r , a D i ? > 3 0 n L l 7  k v .

DATE









P25 M  -1 

*D I S - 'pse J i b '  j , A T A  B U S
DESCRIPTION

iS  LS  299

2 ] 3 ! 4| 5 [ 6 ] 7 |fi | |

K

IIdi*

8 3 0 4
ID

»<JS TKANS>.(IVkH
H

id /!lfi|lS ! l ■ in
i

«
r r r  i  i n i

s &

z i 1«|S I • |T |a |«
*«

Rom

8304
1C

MUS T RANSC k1Vk m

H

18 it 7 ] 16 [l 5 114 |l i  [ 12 1
1 1
00

1 1 1 I

f t C

S 0 S I FUNCTION
0 0 HOLD
1 0 SHIFT RIGHT (INPUT W T M
0 1 SHIFT LEFT  (OUTPUT DATA)
1 1 LOAD

r/O MRS K PEG M O D E  R EG LCfSb ----
4 10

o\ •D D E 3 '---- 2 M B

II
14 10 ---- sm rr
-< ,11
12 18
-<9
IJ 9 ---- S IO  BUSY

~isT P79

D

B

6/6 6/5 Bl4 HI3 612 811 bl® 69 Bo e ? efa e s 64 85 b2 fcl 
, 2* 2* 2' 2 °,, . 2' 2 ° . J5 2* > 2°, 2'

WUJ 0-SAMP £ £ LOAD MODE SHIFT MODE CLOCK RRTE PlDR TO DEMu X ES FOh
Q Q  l : Dt.y i s 0 LORD H0 0 SHIFT lb BITS 7 =7. /4 STEERING CLOCKS
g o  2-RECL+DRV ^  
S t  3=MISCPW0GS

1 R 1 1 15 6 : 3.58
L’ Rc ? H 5 = 2.38

<$
3 R1 2 13 4 = 1.79
4 R4 4 12 3 1.43

<s-~ b H5 _S II 2 = l. 19
b K6 li 10 1: / f)2

0-SET UP TO LOUD 7 LOUD R7 7 3 0  =.892 M H l
8 '-OUTPUT TO SRr'/Ptfh 8 6
R-OUTPUT TO OFlUY y 7

C-OUTPUT TO RECLfDRI 5
E'-OUT TO VlSC c 4

F - OUT TO Mf)C OR I)
DRTFl INPUT F S H FT 1 e T

UNLESS OTHERWISE SPECIFIED  
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
} PLACE DECIMALS 
2 PLACE OECIMALS (.XXI:
1 PLACE DECIMALS (.X):

MATERIAL:

FINISH:
USED ON

DIGITAL DELAY SYSTEM 
COMBINED 

SPECTRAL/CONT SYSTEM

S F R IM  I/O

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

OESlGNED BY

APPWOVtO BY

\ ~  p i3800til5

UAIt/ ,
• y *h i

REV.— SCALE —





8 7 6 5

SWPLCfi CLOCK

Bl

be

o K»

P-W 
■BlQUAD I «f MAC

P42
ii

QUAD I «■ MAC

P43_
B3

QUAD I +M»C

P44_B4
QUAD I

MClRl DfMEfi 
C LO C K # 1

BN! 4

[—

\
24
5
u

y
S
13

t 'I ft40

24
5 Is
.312
131*
I
5
u

Iti*0
i
5

9
10 *fi

z
45I1
9
K>
12
15 i*
2
4 i e
V
10
12
15P
/
2
<t5!?
<Jto
12
'5

t 21 C
2

2
4
5 !<!
9AO
1? i  3 

i  c  0

H tC IR  CLOCK I .QUAD I 
A/vrs 1 - 9  (i-iib)

R EC IR  CLOCK Z.QUftD Iflwrs in-le 02-sh )

S E C tR  CLOCK 3 ,QUAD I 
Aft/rs 19-27(21 -338)

REC IR  CLOCK 4 ,QUAD 3 
flNTSI-9

R EC IR  CLOCK 5,QUAD 3 
RNTSI0-18

RECIR CLOCK 6, QUAD3 
fl/vrs /9-27

R EC IR  CLOCK 7 ,Q UA D 2 wrs i-9

R EC IR  CLOCK 8 , AW SSZSW  
RNTSI0-I 8 QUADS. It I ------

R EC IR  CLOCK 9 ,Q U «D 2  
Pints 19-27

R EC IR  CLOCK IO ,Q U A D *  
RNTSI-9

R EC IR  CLOCK II,Q UAD  4 
BNTSI0-I&

R EC IR  CLOCK U^OURDA 
RNTS 19-27

DRIVER CLOCK I , QJRD I

»W£» CiOC* 2 , QUAD 2.

QWV£» CiOCK 3 , QUAD 3

Ofl/VfW C/.OCK 4 , QUAD 4 _______
PROG CLOCK-* a

$3» ft

l i

9
8
(3

I
5 t

9
10 
12 
« I»
2
4
5 i*
9
10 
12 
13

| 3

1
X
s 1*
9
10 
12 
13 \t

AROG CLOCK I QURD I

PffOG CLOCK 2 Q U A D  2

Atofi CZ.OCK 3 QUAD 3

PflOG CiOCX + QUAD"

PROG CLOCK 5

PROG CLOCK 6

PROG CLOCK 7

PROS CLOCK 8

PROG CLOCK 9

PROS CLOCK 10

PR 0 6  CLOCK I I

PROG CLOCK 12 NOT AVAILABLE AT CARD ED&E

PROS CLOCK IS TO MR STIR TIMER 
0ST- —(bt  SELECT)

PROG CLOCK /+ FP  CLOCK 1

PROG CLOCK IS

PR06 CLOCK 16 TO W C

4 3 2 1









S': i no 
P5

DESCRIPTION

CIOO
BUFFERS

’ C/OO 
OUTPJTS

\CZOE

s re

- *  0£2
CIOO

c/oo —
3 : 2 ! -

» • y 0  1 4  ,

e- i ! 11 1 -

>—sra
P77

CIOO

- S T B
P78

C/OO —

CIOO-

i —  STB 
P80

CfiT
il— C20 DISCftErE I N # 0
' P6 J '’WC 

sio  eusy
MCD /M7>* # i  
mD/CRT FlRG 
FP s t e p  
f p  l a m p  re<)T 

FP  RE^ET DISCRETE IN*

P i l l 4_ S 9
I  3_ 1 :  8
9
1

14 A •
MUK

u
K II 10 • 7

n r

OSS DISCRETE IN "  8 --
RT i N T  A

Q I - 2  P O W E R  
Q 3 - 4  P O W E R

DISCRETE IN* 15
P70 SRI 
P7I 5RZ 
P72 SB 3 
P73 5A4

— 4
— S 9

I  2_ 1 : 6
•
i

14 A «
■UK

P46
IS

A
H IP t  7

0

P70 Sfll 
P7I SP2 
P72 SP3

762#-
P75 SP4 —

3)— DISCRETE 
Pi4

P70 Sfi/ 
P71 SP2 
P72 Sfl3

DISCRETE OUT* 0

-C “

TO  A- /-C
L O W  ENPBLES decoder on c o n tro l c r r d t o  con tro l e rr/re lo rd  DND gbs
C L E A R  F P  R E S E T  b i t
R j  T _/. • M (< te ‘ : I A _ ■ • fi - I\ ' - . . . A R c )  
p N »\ - l 5 T E l 'T  IN  [

3

P73 SP4

PS53 ■ 
P47

■DISCRETE OUT a  7

DISCRETE .

-- DISCRETE O J T u 8 Quad i jVNc.
9 quad 2 _ v N >_

10 QuAt 3 SYNC

11 QUAD 4 S > N - 
/2PROM P k X • OlbCn. 
15
14 TP 1 I A Up 

DISCRETE our *  IS TP '

I— C fo

u14H

--- »f? E

>|— /N/ 
PS 3

C/OO

n— /«/'
P85 l _ E

♦ lOEco 
I---- 7Fr*

u
OH
4

/W/ LORD 5 
NORWPl LORD = 8

D«7P INVQUD
IN I  _ n _  

P/? .DATA INVRLID 

DUTP INVRLID PIS

P48 -----------
X > ---DRTR INVRLID
to) TO MFtC
V ----DflTO INVRLID'  P49

1 1

30//S

r
T Z E Jl

r c/oo

DRTH VPLID

DRIB VIILID

DPT Ft VP LID

-DPTFI VPLID

CIOO CIOO —  s*|E

CIOO CIOO —
WA2 

cioo  —* « c

-INI 
P84 

C/OO-

P86

f 7 D C/O O -

3 2 ! i; | „
6 f : C C i C 1lc4

9C 1 % e
- <Ci.i’.ÂE CCJNTEK lC

9 1 10 ! M

14 13 | 12 II
lOEco
teT*
2(C)*

74163
6 P

CO 15 
C/RI 
C/L 9•INAKY COUNTER

3 4 ,1, ?, 6

I 782 782 PRESET - 5 FOR t/3
4 +
ORA

RX/TX CLK 
f76.9c K H l \ 
\F0R4800 BP JO

C.i 0

s

a(c)»
I3(R)

« » | 2 12

(ST)I

82S90
1 6

XCAOC COUMTTf

4 10 1 3 II

762 *  --
76/4 47K 7fi3

c / o o  — •fee I t ?  E

-t--ILLML̂
I— 12 k -----o n  7777

C - 9

I X
P9

6T CNTR RST

-C'«

762 * -----

f iT C i-K  P53

•PC SELECT

-BUBT SELECT

10
5II

\? fl b
13 3

■P5°  B f

U 6 o
CIOO —  » 2  f

3 2 | 15 14

6 ^

I3(C)1
10016
7£

*  12»IN*HY COUNTER
9 | 10 N

HNAKY COMTEK C/OO

12 o 3
13

i n
4

DZ 8 ----T ? ^nO2

D6 — ^ o 6
\7_13

3 2 I 15 14

6 t 

13 <C)T
10016
‘,C

CO 4
e/t 5
t  12•IMAITT COONTCK

9 10 I'

3 2 | 15 14

6 ^

I3(C)1
10016

7C C*5 
r  12IINAttY COUNTER

7 9 | 10 "

- D ?I82>

LORD LRG' 
P89 13

, 2

6

-----

— LORD LRG' 
P9I

Z | 15 14

1 0 1 41
5 0

DL 13
<SD 10

9 .. <2

D6

5.6K

W

■ PPE LRTCH

u

Cl 4.2

L L : j  J

P52 C7.I

C/OO-

13 1
II V ^ 15
12 4

(0 7 9 i

c / o o

QURD 3 
1*5 67

QUAD 4 
~P96 BT

—  BD 6T SELECT 

- RC 6T SELECT

PRE LRTCH
CIOO

■ PRE LRTCH

iLOflO/.fiG' Lpi— r

W d

10141 TRUTH TABLE
S I S2 FUNCTION
0 0 PAR ENTRY
0 1 SHIFT RIGHT
1 0 SHIFT LEFT
1 1 STOP SHIFT

PROJECT 
New Mexico... 

*
s\

-LORDLRG'
P92

D 9 /8 2

P

3 2 _1 15 14 3 I 2 j  15 14
5 oft
4 c r

10(41
5F

DL 13 
(5DI0 
(92) 7 -INI 

— «
— 5 or 10141

4ct 6 F
OL 13 
(SDIO 
(32)7

9 L i 1 12 thtb S [ ,  1 .1 12 n

3 2 ~J" l

5 OR 1014.
4 c T 7F
6 9 r '

i i

8E6 R 9 1 „

■ P« f LRTCH

IN 9 I4
(fc)

NEXT ASSY

UNLESS OTHERWISE SPECIFIED  
DIMENSIONS ARE IN INCHES
TOLERANCES: ANCLES *
3 PLACE DECIMALS {.XXXI: ±
2 PLACE DECIMALS (.XXI: ±
1 PLACE DECIMALS I.XI: ±

MATERIAL:

FINISH:

» DIGITAL DELAY SYSTEM 
i COMBINED
L  S^CTRAL/CONT SYSJEM

M A S T E R  T I M I N G

i ON D
2 +•5
3 GND
4 + 5 /
5 ; C K'C
6
7 2 /
e
9 Br A--.T
10
H /• ■ /"X A
12 JC Tf IN /I .ID
13 l hTb IH Vfll IQ
14 ■Jfj (  h i l z
15 r >T T>
16 1
17 2
ie
19 4
20
2 i (,
22 7
23 -
24
25 Iff
26 II
27 it
26 l i
29 \ -4
30 1/jC>£ Tz '/M S
3t 0/S h i  7£ H 7)
32 1
33 i
34 3
35
36
37 6
38 7
39 r
40 ?
41 /o
42 11
43 /_
44 IZ
45 i 14
46 U i^C hL T£ IH l i
47 t'S  L.3
48 Df-Tb U/VflLiO
49 U fi'f  >H fhm.lL
5C BJ T'' Mfi
5i ■ T T MftC
12 C 7./ '
53 f-T  'L K
54 T £,/'■■’>
55 T f
56 f- f iE  -/- -
57 PPE -  UT M
58 Pfiz
59 P«5 l ^ T  W
60 3NC j - I s - I  5
61 '
62 r
63 C 20
64 c: l o
65 g n o  --iirus
66 c P T̂
67 C Vhi. ! ’l
68 O f* ^ h  / f t l i L
69 U h ~ h  / h i  D
70 S ft/
71 ZHZ
72 S ^ 5
73 SA4
74
75 h'c 'V '
76 l»<M'B'T i n i
77 s r e
76 s r e
79 S T t
60 ST6
61 GPOj n d  SHiElLS
82 GROJNL SHIcLP
83 IN I •
84 I N I '
85 I N I '
86 I N I '
87
88 'PC INL - M . O
89
90
91
92

t,0«C
.6fiC  LA V

93 e r
94 b l
95 b  7
96 7
97 GWO
98 -5.2 V
99 G NO
(00 -5.21/

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORHO, NEW MEXICO 87801

OESICNED BY 

AtftodVEDe

DATE7 -g V \
DATE7 0 r j





+5V ^-I30n*

SC 100 ■
P5

CIOO —  CIOO T Tfi -----
BUFFERS i OUTPUTS ^ P20

SCOPE SYNC

1 I
-I2V -5.2V

S2
0 PAR ENTER
1 SHIFT RIGHT
0 SHIFT LEFT
1 STOP SHIFT

3
2 1 15

14

5(M )

4(C)*

10141

3F
©L)I3
(5010
(S2)7

6 - 9 1 11- . J L

3 2 | >5 14

S(OR) 10141 (DL)I3

3E (SI) 10
4(C) ♦ (S2)7

• .» J _ L i_ . iL .

3 2115 14

nom 10141 (DUO

3D (SI) 10
4(C)* ($2)7

?  1 II - li .

TO QUAD I TO QUAD Z TO QUAD 3 TO QUAD A

l \ L 7

i—+RD i— 
i f 7 - m i l '

?D

+RD
P8I - |p8+RD

P85 J p8+RD

J
2 | 13 N

Slav 10141 (DL)I3

3C (SI) 10
4(C)* (S2J7

1  „ .* ] II _12_

RD INI

C/4 29

CI4.2

ZZOtL/S.ZV m. PS 9 i  '

ZZOtL to-5.2V  
/ (jyp)

CI4.29

CI4.29

P75

C —

CI4.29

CI4.29

□od

-RD
P79 k-li-T0 ft

i SI
1 D

14
12

Jpe-RD
P83

VLA PROJECT 
N tw  Mexico... 

tl

* *~a*nri NEXT ASSY

J L
IS

6 o 1
3 E

H

i r

I--RD
P87

-RD

SF

P9I

DESCRIPTION

USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSION? ARE IN INCHES
TOLEKAHCES: ANGLES ±
3 PLACE DECIMALS I.XXXI: ±
2 PLACE DECIMALS I.XX): ± 
l PLACE DECIMALS I.XI: ±_______________

MATERIAL:

FINISH:

DATA GENERATOR

I SHEETamuL.

i G N D
2 + 5 V
3 6 N D
4 + 5 V

- 5 S C  100
6
7 - I 2 V
e
9
10
li
12
13
14
15
t6
17
>6
19

• 20 s c o p s  w n c
21 C/4.2 »
22 S H IE L D
23 C/4.29
24 S H IE L D
2* C/4.29
26 S H IE L D
27 C i + i l
26 S H IE L D
29 C/4 29
30 S H IE L D
31 C/4 49
32 S H IE L D

■ 33 C H  .29
34 S H IE L D
35 6(4. a*
36 S H IE L D
37
36
39
40
41
42
43
44
45
46
47
46
49
50
51
52
53
54
55
56
57
58
59 C/4 2 9 ""
60
61
62
63
64
65
66
67
66
69
70
7i
72
73
74
75 n o  W l
76
77 +  R D
78 COAX SHIELD
79 -RD
60 COAX SHIELD
81 + RD
82 COAX SHIELD
83 -RD
84 COAX SHIELD
65 + RD
66 COAX SHIELD
87 -RD
68 COAX SHIELD
89 + RD
90 COAX SHIELD
9( -RD
92 COAX SHIELD
93
94
95
96
97 GND
98 - 5 . 2 V
99 GND
■00

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

OESIONCD 8Y 

APfftOVED by"
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8

C2-25 AUXOATA o
C 2-24 DATA

D

390^.

MODE

X -

LSD ADDRESS
M SD

E27«—1—

3trt SOK 5C3

z e O ff-
3 C I3

DISABLE 1

7 -

LED 
27X27 ARRAY

ft k tt 

•  M

IEJaI707 t  m 4

•  w o
w k

L U  UCAOOVT

11*1
9

It*) I I t* )  

t  I IS
it*»

I t

ft t / r

•  S3
,K U T 0 !

k I f  4

ll w o
u l«

L i t  NAMWT
(*•»

3
It*) 1 I t* ) 

t  |  1 *

I t 4)

ia

r r r r  m T

ft L/P IC^JTOT l  W 4 — ft L /r ic ^ ito t t  V 4

•  i u « «
LCD KMOMT •  * r O — » •  i u LK» NCAOOUT n » D

3
I t ' )  1 U 1) 

1 1 13

(t * l

I t
tt«)
3

II1) 1 I t* )

*  1 »3
lt>l

I t

r r r r  r m
13 m 15 iu> 10 II 12 5

COMMAND
ft i/r ,EV T0T L W 4 — • ft t/F ICC 1707 k BF4

l i u M l  
L i t  MMOUT II » D — J l i u M l 

LIO RCAAOUT K D^D
tt*»
s'

II') 1 It*) 
*  1 l»

(**)
ia

it®)
3

It*) It*) 
t  13

lt* l
ia

ft k/F

•  icS

ICy707 k * F 4  

■ ifOk i t  MAOOVT

U°1

3
It*) 1 I t* )

_  *  I n
(t * t

ia

ft k / r

•  iut ,eV T0T
k * 4

R * 0k l l  MAOOWT

it° )

3
It*) I I t* )  

» 1 »*
I t* )

ia

r r r r  T i n  t t t t  t t t t

c » DA I f f  P
i Cu* 0 1,2 SYS
2 C.UA03.4 JYS
S MEW \A ,y * * *
4 mem
9
ft I T
7 STEP WOC. D1M
0 DISC.
t PROC le d
10 sebiAl  CLOCK
H SSRIM. d a t a

■2 pow en  U .IB A
IS DISCRETE
14 DISC. # | 0
15 PISC. # 1 1

Z°! 30 31 3a 25 2U> 27 26 17 18 19 20

F I

SERIAL P4(5 
DATA Q -340— ——■

52 O
PIpZ

m >

SERIAL P(,|
CLOCK C l-3 3

2N 390 I*

2 2 0 --

i r± i  I0UFT 20V
5V

BUS
5 i/r ItC JTO T k a » 4 — • ft k / f ICC 1707 k W 4 — • ft k / t ,ES .7°T k W 4

■ S3 • w o •  M
W l 

k i t  MAMWT ii * 0 — * •  i u LIO WtAtOMT M wo
i* * i

>
ll1! 1 tt*l 
*  1 1*

IH)
t t

11*1
s

It*) I t* )

a is
I t* )

ia
l t ° )

3
I**) 1 t t * )

a 1 is
It*)
iarm

13 l*t IS  /<►
I220-:

E32 E27 EZ5 EI7 E l< t E<*

7
JOi 1 10* | |o» | Iu< | lUtt | xoj

16
IOT

74 LS299 F “
l l a s 111
•  y 8 BIT SHIFT REGISTER ; •

Ir lsmi-I 2m

303XT

7
100

13 1 6 
llO 'ilO *

I 14 1 5 I IS I 4
1 109 | 104 1 10. 1 106

16
IOt

74LS299
fri7

~ T
8 T a bit

a a
SHIFT REGISTER N 18

I2ct 1 19 l ; . l n w * 9

3D3nn

7
104

1 13 1 C
1 10 |io<

1 14 1 ft I 15 | 4 
110s 1104 | IO t 1 10*

.16 1 
IOT

r n 7 4 L S 2 9 9 FIT
“ T  
6 » S BIT

4 A
SHIFT REGISTER

l l  

N l$

I2ct !■ I r . i m i 1 9

n

7
I " i o l » J i o . l r t . | i ^ | i 4oJ

16
IOT

7 4 LS 29 9 F “
IB i—

B m i SHIFT RE BISTER m*

I2ct f r ls lHH •1

3D1<
D32

1
D25 DZH 017 Dllp D9

7
10# l io . l i o .

16
IOT

i n 74LS299

N 18
T
8 ^ B BIT

4 B
SHIFT REGISTER

I T U r m tt 9

B

7
100

13 6 14 S h i  4 
1101 |I0< 110s 1104 1 lo t 110«

>6
IOt

7
ioa I J o M i o . l i o J i L l i o J m .

i i
IOt

74LS299 E
N 18

M™l 74LS299 [5—

e y
4 A

S BIT SHIFT REGISTER 8 T
3A

B BIT SHIFT REGISTER N 18

I2ct k B
A m

J2ct Hr.ifm 1 9

T = f
■3D5 4r

12 d

10.1 10» |  I0»]XU4 x5»l l*oJ ItSr

6 SIT SHIFT REGISTER

jr j^ L

2N3904

2EACH l(*P IN  HEADERS

DISABLE 2
; ,< >2<?oW oToV_ _  ow  o,s a w r f w  

? p l£ § fis  955 3 * ! * * '
II0*|

!t»

* 1 -  -  2 X 0! o o ^  ^ 2  « S o  •i J  ^  k  h>

n n n n
» U '9 »  1 M LS245

STEP

— q I o
■o o

ft k /» IEC 1707 k a* 4

B M Hki
LCD WCA0OUT n wO

It®)

3
I t 1)

a
i t * )

13
I t* )

ia

I
1

I
Z

I
3

i
H fcE7

(.E8 100--

IK

oEiq

DISCRETE -*10 

P78

P 74
QUAD 1,2 
P 76 <»Efr IOOa <*EI2 

* l  INTEGPATER °-

P 7 5
QUAD 3 , *  o—  
P 7 7

* 2  INTEGRATOR
feE2

4EI4-

i  
-  2 8 p

K

(o E5

bEI

U

-  » 8 F

+5V

V 09 ■»*
m 3  W S r -

(p D8

P80

(pDIO i j o -o-

P79
discrete

P8I 
U)7 

♦ 5V
±-kE3

C S - lo -

PROCESSOR 
I3 0 ~  &REEN

■

,*5V

ZD 2

_ r l i 8  : !7 |”  j i T l l ' l  l ia  ; v  ! I! I _ [

T F ^ T  T F ^ T

2 3 ! 4 J 5 [ 6 1 7 ' 8 ;0
<̂ N

lorn
TTT

74 LS 24 5 
9C

OOt TRANSCEIVER
m i

Pin
T T n

2 | j 4 | 5 j G [ 7 [ £ | 9

>9n M l S245
t i

10,R
3D

16 | 7116 115 114 j 13 112 I “

C 2 -2 I

DI7 024
i  4
D25 D32

P7/
P84

— o DISCRETE * 5

4EI0 4E8
- W rf  W i- i

r n
10 SEC.

P85
-•LA M P  TEST

DISCRETE * 6

i  io0f:
J .  4E9

W T
-WVf— 

2 V / V  V W 1 3  
3 « W V  V W I 2
4-^AAf W V I
5-Wv
8 - V W  V W 9  7A/WWW#

iti? 
» E I <« 

(E l 7

2D
•WVf— 

2 - V A -  V W f l
j - w v  v w a

W rll  
5 - W V  V W B  

W r#  
T W V W 8

4610
2EI0 2AI ,281 

,361,461,4a!
2E6 JAlt

RST DISCRETE # 7  
FRONT PANEL

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±

]  PLACE DECIMALS (.XXXI: ±
2 PLACE DECIMALS (.XXI: ±
1 PLACE DECIMALS I.XI: ±

MATERIAL:

FINISH:

I [ APPRV'D BY |  DESCRIPTION |

1

~ P37P "1 “ AMD
1 IA 1  IA a +«V

L l 1A 2 ie 3 GND
3 i A 13 IC 4 *5V
4 IA I2  ID - r ~ » t l
5 2A3 2A B i a
6 2A2 2 6 7 E l
7 2A I3  2C 1 B E4
B 2 A I2  2 0 1 9 E4
9 3A-S 3A 10 E b
10 3 A 2  3 6 1 II ET
II 3A I3  a c 1 12 £ •
12 3 A IZ  3 0 1 13 »
13 4A 14 BIB
14 ^ A 2  4 B 1 15 m
15 4A IS  ■‘fC 1 J L " f t
16 -<tAI2 HD 17
17 1 C 3  IA 1

IB " J l4
IB I..C.1 ..IB 1 IB EIS
t9 1 C 13 IC | to fell#

” 20" 1C 12 10 at E lT
2 l 2 C 3  2A 1 aa E ID
22 2 C 2  Z6 1 23 E I4
23 2 C I3  1C | 24 E 20
24 S C I2  2D

1
25 ESI

25 3 C 3  3A
JEIL " { 2 2

" i r 3 C 2  9 6 1 J L " T s d
~27: 3 C I3  3C j 2B E23
28 3C.I2 3D 29 E 21

J 9 j •4C 3 4A 1 30 ■ 2S
30 4 C 2  4 b 1 ' 31 I t t
31 'IC .a  HC 32 I  IT
32 < t t \ 3 HD 1

33 Nl
33 1 34 N2
34 I 35 N l
35 36 M
36 1 37 N t
37_ 1 3B

1 39 NT
40 MS

1 41 N4
zz P 3 7 S 1 4a NIO

1 f § 3  IA 1 43 Mil

T I M  I B 1 "49 NIS
3 IM S  IC | 46 NI4
4 K B 2  1 0 47 NIS

T t e i  t A 1 4B N ib
6 2 6 2  2 8 1 49 CND
7 t » l >  IC 1

1

1

1

SO ■ IT
~ T 2 * 1 2  2 0 51 N «

9 3 B 3  9A sa N 19
” 3 * 2  I B 53 N20

11 3 BIS > 6 54 , *L?J_ _
<2 3 B I2  3D — 

4trtttfinn 
titittni

" 5b

N 2 t
N2313

”
M S  4fc 57 N i4
4 B C  4 8 5B N 2C

"TT 4  B IJ  4C 59 N 2 fc
16 4 B I 2  <10 60 H27

"TT LCD M SCRM 61 m e .  R S T  * 2
I T LED HALT 62 V

63 V

c a r m z T H i 64 t n iA k C M U l

E l K 3 C T  NC B5 u w n  M ir *
66 STEP NO22 STEP/RESTW 67 A. E l L H

23 tT IR /R I tT  MC 68 •  n  UED
"24 DATA 1 69 C. E* k « 0
25 AU * D A T *2 70 D. b  i-»®
26 MEMORY 3 71 STEP NC
77 ADOREM 4 72 P e « M  c ix m i

26 MODE NORMMJ 73 SND
"29 S3 MICRO 2 74 4UAD 1.3 ftV *
30 t i M R c n a y 79 QUAD 3,4 SIS

31 t 3 V  L t w ^ p c m l 76 q u n O IP M IO C .

32 « U I  MWCIl
77 Q U ftO M  M gc.

9N S
J L O ltc .  *11"34 a n d 60 4 M 0  l, J  L ID

"35 81 <«M D & 4kC D
62 U T  0 *C 4 N >

I T R6T OOc. 0(r B3
64 STfP PO&C Wt>«-

111
11 

1 89 UM P TC&T PM^
86
67
89
89
90
91 mTERkOCH NO
92 R TIET NC
93 REMT NO
94 RESCT C 2 -2 0
99 R t iE T  C2.-II
96
97 CND
98 *5Y
99 GND
IOC «9V

COMBINED
lSp e c t j a l /jlo n is y s ie m

SYSTEM CONTROLLER 
FRONT PANEL

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87001

APPROVED BY

Iri&n'QFi I S  DI3600L28 h~

_£tJ
■rO

D

B





DRAWING SECTION 5 Miscellaneous drawings

E13500S8
B13800L1
B13540S1
D13500L40
D13500L41
B13800S1
D13800S1
D13800B1
D13800B2
D13800B3
D13800B4
D13800B5
D13800B6
D13800B7
D13800B8
B13800B10
B13800B11
B13800B12
B13800B13
B13800B14

D13860B2
D13800B15









D
DATA 7

Ssc4

DATA 2

DATA 3

B

Xo*/

7 wo*/

7V347

T
04
74 mc 0 4
74 MC04

A 1,2,3

A 4,5,6

A 7 (8 , 9

A22,2}24 DATA 6

A2S,26,27

DATA DELAY WORD

C25.26.27

B

I - ' - ' I  K M *  /OOJX

ADDRESS 
2" < *

CLOCK

23 122 221 320 456m7 34 7
§ 41 8
i S *4 10II1314

E 15
b i 1617

1

REV. I  DATE DRAWN BY APPRV’D BY DESCRIPTION

&

I ' i . - i :
/ 4 3 5 7

4  6  10 12
~r  t

f
□ 10'

7 4 3 57

4  6  10 12

r j

3
^  R  i ' 13

J L
7 l \ & 7

2 1 ]  a  ' n : : : 14

GATFD CLOCK

_ Al. AIO,A 19 
^  Cl, CIO,C 19

"Lo A2, Al I , A20 

i - o  C2 , Cl I . C 2 0

-i_o A3,Al2,A2l 
jL_oC3,CI2,C2I

_o A4.AI3.A22 
-a C4.CI3.C22

Lo  A5.AI4.A23 
« C5.CI4.C23 
-e A6.AI5.A24
-8 C6, CI5.C24

-e A7, AI6.A25 
-a C7, CI6.C25

"I—e A8 AI7 A26 
-i—o C8 C17 C2S
i_®A9 A18 A27
i-oC 9 C!8 C27

7 * / 3<»7

I--I
NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS (.XXX): ±
2 PLACE DECIMALS (.XX): ±
1 PLACE DECIMALS (.X): ±

MATERIAL:

FINISH:

DIGITAL DELAY SYSTEM 
COMBINED 

SPECTRAL/CONT SYSTEM

}  DELAY WORD DISTRIBUTION 
T

E SAMPLER

SHEET
NUMBER io 11

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY

DESIGNED BY

APPROVED BY

DRAWING
NUMBtn B ( 3 8 0 0  L ( REV.

DATE 
3 /u*v 0 7

DATE

DATE
Z - Z L -  SO

SCALE





(D
"5-2 v O-INPUT^

Ql
2N4398

Rll 
02& .25  W

Q2 
M JE3055

NOTE 13® O
R 10 

6.8K

—VW - _ f o  -2 .0 V  
^'OUTPUT

-O d)N 0TE  13

OVER CURRENT 
LATCH OFF INDICATOR

Q7 
2N3906

GROUND
LAST R - 11

LAST C « 3

LAST HO' 7

NOTES:

1. ALL RESISTORS 1/4 W UNLESS OTHERWISE SPECIFIED.

Rl - BECKMAN HELIPOT 62 PA R500 RH.

LI = MONSANTO MV 5024.

Cl *  SPRAGUE ISOD.IOOuf, 20V.

C2 = ERIE 8141-050-651-225M 50 VOLT.

C3 - KEMET CS 13BE476K 20 VOLT.

Rll » DALE RH25.25 W, 3%.

SW1 * GRAYHILL 30-1.

9. <DDENOTES BARRIER STRIP ASSIGNMENTS.

10. COMPONENTS IN DASHED LINES MOUNTED ON HEAT SINK.

PRINTED CIRCUIT DRAWING NO. IS CI3540ABI 

CONNECTING TERMINALS: KULKA 601-Y-6 SIX TERMINAL,

20 AMP BARRIER STRIP. TERMINAL NUMBERS ETCHED ON 

PC CARD WHICH MOUNTS TO SIDE OF HEAT SINK.

13. NOT FOR EXTERNAL CONNECTIONS.

14. HEAT SINK - THERMALLOY 644IB-2.

15. BERYLLIUM OXIDE INSULATOR - THERMALLOY 4003.

16. HEAT SINK COMPOUND FOR 2N4398 - DOW CORNING 340 SILICONE,

2.

3.

4.

5. 

6

7.

8 .

11.

12 .

REV.

V
L
A

12-1-75
DATE DRAWN BY APPRV D BY

NOTE 4 WAS ERIE8121 
-0 5 0 -6 5 I-2 2 3 M  50V -,R3WAS33K; 
R5 WAS I.0K .R7 WAS33K ,R8 WAS 
IK-.RIOWAS 3 9 f t •,Cl WAS .022  uf

DESCRIPTION

DIGITAL DELAY SYSTEM
MULTIPLIER SECTION

TI
T
L _
E 2 V / 15 AMP REGULATOR

SHEET
NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
CHARLOTTESVILLE, VA. 22901

BSTE--------
7/7/74-

OR/ltfN 6Y 

DESIGNED BY

APPROVED BY

8K5B? BI3540S1 REV A

W -

SCALE









32 B I T  I NUPUT R E G I S T E R

DATA 91
XYIC-14

REV [ DATE | DRAWN 8Y | APPRv'O BY | DESCRI

I  CORRELATOR TO VLAC

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
CHARLOTTESVILLE, VA. 22»OIWWfTBV

SBiSREBTT"

tW T O D  BY-

KTJ---
6-<l-7 r
^ 7 7

:v SCALE





4 3

N O T E S :

1. Ll = VANGUARD SERIES 91, TYPE 9107.

2. Cl = ERIE RED CAP 8I2I-IOO-COGO-68OK.

3. C2 = ERIE RED CAP 8121-100-COGO-151K.

4. L2-L31 = .15 VIH J W  MI L L E R

TYPE 9230-00. FED SYMMETRICALLY FROM Ll.

5. 1/16" G10 DOUBLE CLAD BOARD.

6. PC LAYOUT DWG. NO. = D13800AD1.

>— Q

ci

\ i i k /  
.033 pH

68 pf. C 2

L 2 

L 3 

L 4 

L 5 

L 6 

L 7 

L 8 

L 9 

LIO 

L 11 

L 12 

L 13 

L 14 

L 15 

L 16 

L 17 

L 18 

L 19

~ ^ S iS lS L s — *  

-vJLQJL/- •

I50pf.

L 20 

L 21 

L 22 

L 23 

L 24 

L 25 

L 26 

L 27 

L 28 

L 29 

L 30 

L 31

■vJLQJL1 •  

'\Q S lJ L r ~i* 

■v.QJliL'—• 
■vJUULy-• 
\J lS iS u —•

■v-QJLQ-̂—•

■vQ_QJL/-*

■ v M i b —

■vJLQJL'- • 

■vAQJLt—• 

" \S lQ J u  •

■vJLQiLy- •  

■vJUJJL1-• 
^ S iS lS u —• 
■\J15JU—• 
■v-QJJJL/- * 
■vJULQ-v—•

"AJLQJLy- 1•  

— ^JLQJL'—•
.15pH TYR

PADS FOR COAX

1

REV. DATE DRAWN BY APPRV’D BY DESCRIPTION

D

V
L
A
T

g DIGITAL DELAY SYSTEM
i  C O M B I N E D  

°  S P E C T R A L / C O N T  S Y S T E M

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

I CLOCK POWER DIVIDER
DRAWN BY DATE

i - l - 7 7

DESIGNED BY DATE

APPROVED BY DATE
T - U - ' H

Zll, 1 of 1 S B 13800 SI REV. SCALE





DMS RACK E DMS RACK B
DESCRIPTION

DMS RACK A

NOTES:
A - A C  TO DMS RACKS VIA PLUGS (NOT SHOWN). HUBBELL TYPES 2823,2821,23I3,&23II 
A -  REFER TO EQUIP. MANUAL FOR DETAILED DIST.
A -  ALL RELAYS:TELEDYNE 61 l-6H ,SPST/N0.

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS {.XXXI: ±
2 PLACE DECIMALS I.XXI: ±
1 PLACE DECIMALS (.X): ±

MATERIAL:

FINISH:

DIGITAL D ELAY SYSTEM 

COM BINED 
L^P£QTBA^QNJ.3Î m

AC POWER DIST.

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

DESIGNED BY

APBROVED BY

IKS.. I of 2EDI38QOSI |»~

DATE
2 -fi’dO

D





8

CMS RACK K DMS RACK G
PART OF CB BOX L2F

D

C

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS (.XXX): ±

2 PLACE DECIMALS (.XX): ±
1 PLACE DECIMALS (.X): ±

MATERIAL:

FINISH:

s DIGITAL DELAY SYSTEM 
COMBINED 

lSP£CIBAL/£QnLSySI£M

AC POWER DIST.

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

APPROVED BY

I
 SHEET 
NUMBE, 2 o f  2 f a G D I3 8 Q O S I W

' r j
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NOTES

0

3-S TA TE  OUTPUT OF OELAY L IN E  IS  SELECTED TO D R IVE TEST DELAY L IN E  

INPUT TO TEST DELAY L IN E ; ONE MOTHER BOARD OUTPUT IS  SELECTED BY 
THE TEST DELAY L IN E  INPUT M ULTIPLEXER (M UX)

OUTPUT OF TEST DELAY L IN E  IS  CABLED TO INPUT OF TEST RECIRCULATOR 

OUTPUT OF TEST RECIRCULATOR IS FANNED-OUT TO D R IVE ALL MOTHER 
BOARDS
OUTPUT OF TEST RECIRCULATOR DRIVES RECIRCULATOR OUTPUT STAGES 
WHICH CAN BE PROGRAMMED TO SUBSTITUTE THE TEST RECIRCULATO RS'
DATA F O R - IT 'S  OWN

3 -S T A T E  BUS IS  TERMINATED ON BOTH ENDS IN  100 OHMS. ENABLE TERM 
(S T  fR A )  IS  S U PPLIED  BY THE SYSTEM CONTROLLER TO ENABLE ONE EACH 
OF THE N IN E  S IN  AND N INE COS DELAY L IN E S  ON A MOTHER BOARD TO DRIVE 
T H IS  BUS. ONLY TWO (OF N IN E ) DELAY L IN E S  ARE SHOWN ON T H IS  BUS. 

FAN-OUT OF THE TEST RECIRCULATOR OUTPUT ALLOWS IT  TO ORIVE A LL 27 
ANTENNA RECIRCULATOR OUTPUT STAGES ON THREE ( 3 )  MOTHER BOARDS. THE 
SYSTEM CONTROLLER CAN PROGRAM ANY RECIRCULATOR TO SUBSTITUTE THE 
TEST RECIRCULATORS OUTPUT FOR IT 'S  OWN.

P/0 DCS 12-2 2 MOTHER BOARD

I
----- PEE 10210'.
S/N+lp'l

SELF TEST RECIRCULATOR OUTPUTS

J I-J2 2  OSM CONN. 
USINC RG-188 COAX

+  ANA SUM

( PIN 67)

-A N A  SUM 

(PIN 6 8 )

IOOMHZ
5 s i

U8
7 10176

10 QUAD
II D FF
12

5, 9 k
U 9

7 10176
10
I I
12

S i

' ( f U IO
7 10176

10
II
UL

ANALOG
R3 510 (typ)

SUMATION

Ql 2N 5583

T  Ifif 
-5 .2  V -±- 

Q2 2N 5583

0,1/ i t  ANALOG 
SUM 

OUTPUT

SELF TEST BLOCK DIAGRAM

T E S T
RECIRCULATOR ,-j L

r
cos+̂I

RECIRCULATOR 
S E L F -T E S T  INPUTS

l _ .

B
r C

DL/RECIRC  
DCS l - l l

l q c : p a— p d d

N ott

\
r n +  47771

OSM

SIN TE ST  

DELAY BOARD

COS-
C O S -

LOC: PEE

DCS l - l l  M.B.
N oti 
0 - ------- *

SELECTED DCS S E L F 
TEST SIN/COS BUS 
FROM DELAY U N E S

6  SIGNAL F L A T  RIBBON CABLE 
PRE-CUT FOR IO N S ec(Td)

\
TO DCS 12-22 M.B.

(P 2 0)
TO DCS 2 3 -3 3  M.B. 

(P 2 0 )

I© 8

P20
n } U \ ,

10210 4

H
D L / RECIRC SIN +

U 7
DCS 12-22 SIN -

COS + 'JUAU
F F

lo c : p a— p d d
c o s - M T h

RECIRC.
S T

^OUTPUTS

DCS 12- 22  M.B.
Nott'-
W

±±

SELF TEST  

RECIRCULATOR

LOC.'PEE

BNC’t

_U >LWC 
J |'£L

J

DCS

DCS
12-22

| s iN  DELAYj  [cos del"aŷ i m i

R E C IR C U LA T O R  
S E L F  TE S T IN P U TS

TO DCS 7,10,11 

(PX , PAA, PDD)

sW\5Aj>AlC___ —S -

I S/n + S/7?-1 I Coe* Cos-

S T FNA

'.SIN D £LA y| 
'Sin + S in -'

iCOS DELAY 
CoS't Cos —

COMPOSITE ANALOG 
SUMATION OUT (DCS 1-33) 
TEST FIXTURE ONLY

DCS
2 3 -3 3

iR E C IR C

ST ENA

l£B>L Jd PCvLvkj lEQjl.resy.

. ______PFUÂA sAsAl
P f f f f l
11 i i i'
1 1 i i i

RECIRC

TO DCS 4 - 6  

(PM, PR, PU)

TO DCS 3 
(DCS 1+2 SHOWN) 
(PC, PF, PJ)

DELAY L IN E  

S E LF  T E S I OUTPUTS

OSM J I 
-------<

I I 11- _ _ v j  l£ E v _ _ v J  [P F > _ |_ J  
ezYJ [aSy_8zYJ I

-ANA 
i SUM

TO ANALOG SUMATION

+ANA  
SUMi

-ANA
SUM

TO ANALOG SUMATION

N ott

r c u

4
DL/RECIRC 
DCS 23 -3 3

SIN +
u /SIN  -

COS + 'JUAU
F F

loc : p a — p d d cos -

Not* a

P/0 DCS l - l l  MOTHER BOARD
CIOO&
!OOMHZ~

U7

U 7 SIN -

4 o sy  J 3

U7

10176 
QUAD F F

13 J 4

COS TEST  
DELAY BOARD

OSM

LOC! PEE

DCS 2 3 - 3 3  M.B.

NEXT ASSY

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±

J PLACE DECIMALS (.XXX); ±
2 PLACE DECIMALS (.XXI: ±
I PLACE DECIMALS (.X): ± _____________

MATERIAL:

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DELAY RACK TEST 
LOGIC INTERCONNECT 

DIAGRAM
OESIQNED BY

ABHKOVED BY

FINISH:
USED ON

(SHEET
Ih u m b e r =  D|3800BI

± lh lM

B





8

MODCOMP IT ' 

(SPECTRE)

FPS I20B  

ARRAY PROCESSOR

rP 3 /J 3  I P 4 /J 4

P 3/J3  Y  P4/J4

MAC
INTERFACE

CHASSIS

SYSTEM CONTROLLER 

POWER SUPPLY 

CHASSIS

CRT SWITCHING

REV. I  OATE I  DRAWN BY I  APPRV’ D BY

INTEGRATOR 

CONTROL CHASSIS

QUADS I a  2

[  P6 /  J6 J~

INTEGRATOR 

CONTROL CHASSIS

QUAOS 3 «  4

I  P6 /  J6 J 
+  -

SYSTEM CONTROLLER 

(MICROPROCESSOR)

- PLATFORM C A B L E s \  _ 
FROM 9 A ,I0 A ,I I A ,I IB \ "  
ON CONTROL CARD J  
AT J7  / P32

J32

DATA INVALID

DATA INVALID } l .o .

P 3I/J3 I 1 P Z I/J2 I 1 P 2 7 / J 2 7 1 P 2 2 /J 2 2  1 P 2 8 /J2 8  1 P 2 3 /J2 3  I  P 2 9 /J 2 9  1 P 2 4 /J 2 4  1 P 3 0 /J 3 0  •

ERROR/STATUS 
PANEL

SYSTEM CONTROLLER

'  P 6 0 /J 6 0  \  f  P 5 3 /J 5 3 P 6 0 /J 6 0  ~\ f  P 5 3 /J5 3 r P 6 0 /J 6 0  ^  f  P S 3 /J5 3 P 6 0 /J 6 0  1 f  P 53 /J53

DATA INTERFACE CHASSIS 

QUAD 1 QUAD 2 QUAD 3 QUAD 4

-SPECTRE CRT PORT B 
OPTIONAL

I-----------

r ----- * ------1
4 CRT *  2 I

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANOLES ±

3 PLACE DECIMALS I.XXX): ±
2 PLACE DECIMALS {.XX): ±
1 PLACE DECIMALS (.XI: ±

MATERIAL

FINISH:

DIGITAL DELAY SYSTEM 
COMBINED 

SreeTTlAL/CONT.JYSTEM

MASTER
INTERCONNECTION

DIAGRAM

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DESIGNED BY 

AM OVED BY~_____ _____  ___  ; fjI NUMBER E  01380082 l"tv [ scale

OATEII/6/7C
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DESCRIPTION

G -P 6 0 -H  (DRVR CLK 2 ,3 ,4  QUADS 2 ,3 ,4 )
F -P 6 0 -Y
E -P 6 0 -A .C  8  E (RECIR . CLK 4 ,5 ,6 ,7 ,8 ,9 ,1 0 ,1 1 ,1 2  QUADS 2 ,3  8  4 )  
D -P 6 0 -C  a  «
C -P 6 0 - 0
B -P 6 0 - K ,M ,P a  S QUADS 1 a  3  : P 5 2 - 4 ,5 ,6  a  7 QUADS 2 * 4  
A -P 6 0 -W  QUADS I 8  3 : NC QUADS 2 8  4  
# - P 6 0 - S  TO PINS 13 a  16 QUADS 2 ,3  8  4  O N L Y -S IG  

NAME-QUAD DATA

DRVR CLK I

v~ I2 V -0  a  4 COMP

- I2 V -C  a  +  COMP

p63  w a  x >
- 2 V - D  a  ■+ COMP

P63 u a  V > - 2 V - C  a  +  COMP

P63 s a  T ^ - Z V - D E f t + g Q M P

P63 P a  R >  5 .2 V -B C  a  +  COMP

P63 M a  N ^ 5 . 2  v - A  8  +  COMP

P63 K a  L > t 5 V -E  a

+ 5  V -0  a -C O M PP63 h  a  J >

P63 E a  F > ' ^  f t  ~CQMP
. . ^ + 5  V -B  a -C O M P  

P63 C a  D > r "  '— * --------------- -t-

FROM DATA 
INTERFACE 
CONTROL 
CARD

PROGRAM FAN OUT 

D I3800L 23  
LOCATION J2

P63 a  a  B > + 2 B V -A  a  - c o m p  /T .6 .

(83) 50m» SOC
JIO-21

(7 0 ,7 5  a  76) N 8  LAG DAT A , N CLK 8  LAG CLK
P62 MM 

FROM F.P SW. > -
(9 2 ) .

(6 9 ,7 8 ,7 9  a  8 4 - 6 6 )  PB OATA.PB CLK.S  C LK ,SAMP. PANEL CLK 1,2 8  3 .6

(71 a  8 0 ) ENA DATA,ENA CLK
J I2 -5 5 -6 0  

J I7 -5 5  8  56

(4 5 ),

DRVR C L K I

RECIR CLK 1-3

DRVR X (DATA)

RECIR. X .Y .Z  (DATA)

SAMP. X .Y .Z  (DATA)

DELAY X.Y.Z (DATA)

OTHER QUAD 2 « - ?

DRVR 2 * - 2 *

DELAY 2 * —2 *

SAMP P - t *

DELAY CLK OUT

- »  P 5I-2

P55-P57-22

P 5 4 -2 .3  8  4  ( P 5 2 - 8 .9  8  10 OUADS 2  8  4 )  

P 5 5 -P 5 7 -I3  

- >  P 5 2 -4 ,5 ,6  8  7 (NC QUADS 2  8  4 )

- >  P 5 I-3 ,4 ,3  8  6

P S 3 -P 5 7 - I8 ,19 ,20  8  21 

- >  P 5 4 - 8 ,9 , I 0  8  II (NC QUADS 2  8  4 ) 

- > P 5 5 - P 5 7 - I 4  8  P 3 2 - l ,2  8  3  (NC QUADS 2  8  4 )

FROM MULTIPLIER MBS. 
VIA P 2 7 -P 4 I TW PAIR

LINE Z LINE Y
r~

VoV V .V .V  V  Y Y Y Y Y Y  Y Y Y

^  SOC' TO A LL CARDS________& 1 L j

PP‘ TO ALL CARDS_______ (33) j

SWT RST TO ALL CARDS (37).

.  C I4.29 ' TO A L L  CARDS_______ (29) j

_ E N A I.2  8 3 J I3 -  ( 4 4 .4 5 8 4 6 )  j

_ ENA 4 .3  a  6 J I 4 - (4 4 ,4 5  8  4 6 ) ,,

_ ENA7 ,8  8  9 J I5 -  ( 4 4 ,4 5  8 4 6 )  j

.  ENA 10.II 8  12 J I6 -  (4 4 .4 5 8  4 6 ) ^

.  ENA 13,14 815 J I8 -  (4 4 .4 5 8 4 6 )  j

„  ENA 16,17 a i8 J I 9 - ( 4 4 .4 5 8  4 6 ) j

„  E N A I9 ,2 0 8 2 1 J 2 0 - (4 4 ,4 5  8  4 6 )

„  E N A 2 2 ,2 3 8 2 4 J 2 I -  (4 4 .4 5  8  46) _

_ E N A 25.26  8 2 7  J 2 2 -(4 4 .4 5  8  46) ^
✓ ^

‘ SWTX FROM PREVIOUS CARD (35)

X =1 FOR JI3  , X = 25 FOR J22  
SWT I COMES FROM DATA INTERFACE 
CONTROL CARO

(4 4 ) .

(3 8 ,3 9 ),

(3 6 ,3 7 ) .

(3 5 )

* * *  *  *

POWER CONTROL 

MONITOR "A" 

LOCATION J6  

QUADS 2 a  4  ONLY

(6 3 ,6 4 ) LED + 28  V ,T.P

(6 5 ,6 6 ) LED + 5 V -A .T.P

(6 7 ,6 8 ) LED + 5 V -B ,T P

(69 ,70) LED + 5 V -C ,T.R

(71,72) LED +  5V -D ,T.R

(74 ,75) LED - 5 .2 V - A ,T.P

(7 6 ,7 7 ) LED -5 .2 V -B C D T P

(7 8 ,7 9 ) LED -5 .2 V  -EFG .T.P

(80 ,81) LED - I 2 V - A ,T P

(82 ,83 ) LED - I2 V - B

(84,85) LED - 2 V - A

(90,91) LED —2 V -B

P62 A 8  B 

P62 C a  D

- >  P62 E a  F 

P62 H a  J

- >  P62 K 8  L 

P62 M a  N

P62 P a  R 

- >  P62 S a  T

- >  P62 u a  V

- >  P62 w a x  

—>  P62 Y a  z

X,Y,Z = 1 ,2,3 FOR JI3
2 5 ,2 6 ,2 7  FOR J22

DATA INTERFACE CARD

D I3800L I9  

LOCATIONS J13—J 16 a  J I8 -J 2 2

(7 ,8 ) X .X

(9,10) Y .Y

(11,12) Z ,Z

(14,15,16) LINES 1,2 8  3

(14,15,16) LINES 4 . 5 8 6  J I4

(14,15,16) LINES 7 ,8  8  9

SWTX SWTY SWTZ

=d = >

(14,15,16) LINES 10,11 8  12 J I6

(14,15,16) LINES 13,14815 J I8

(14,15,16) LINES 16,17 818 J I9

(14,15,16) LINES 19 .20  8  21 J 2 0

(14,15,16) LINES 2 2 ,2 3  8  2 4  J2I

(14,15,16) LINES 2 5 ,2 6  8  27  J22

,(21 ,22) FAN2.FAN2

l( 2 3 .2 4 ) FAN3.FAN3

LINES + / - I  THRU + / -2 7  
SYSTEM VIA P58 a  P59

P62 y 8  z >  J .P  TEMP ROT 8  GND

P62 AA 8 ,T.R TEMP LFT  8  GND

P62 j a  k >

P62 I 8  m

,T.R S IA -2  8  S IA -I

T.P S IB - 2 *  8  S IC -2 *

P62 n 8  p > , . T P S ID - 2 »  S 2* - 2 '

.T.P S 2 B -2  8  S 2 C -2

\  TO ERROR CARD

)
 FANOUT SIGNALS 
TO MULT. MBS, 
VIA P24.P25

a  P26

P62 t a  u > + T.P. S 2 D -I 3 0 °  a  S 2 D -2  4 0 *

FANOUT TABLE
FANOUT SIGNAL 

SOC I (D IFFE R E N TIA L) 
SOC 2 (D IFFE R E N TIA L) 
SOC 3 (D IFFER EN TIAL) 
EN I (SINGLE ENDED)
EN 2 (SINGLE ENDED)
EN 3 (SINGLE ENDED) 
MODE I (D IFFE R E N TIA L) 
MOOE 2  (D IFFERENTIAL)

#  = FROM DATA INTERFACE CONTROL CARD

CARD OR AND
JI3 LOW HIGH
J I4 LOW AND 2 *
J I5 LOW AND 3 #
JI6 HIGH EN 1 *
JI8 HIGH EN 2 *
JI9 HIGH EN 3 *
J20 HIGH MODE 1 *
J2 I HIGH MODE 2 *

J 2 2 NOT USED

( 6 l.6 2 ) j

(63.64)^

(76,7̂
(78.79),

180,8 1 )a

(84.85K,

<0 <0 «  <0 ~  (O 0O oo <0 <s 33

l o i o i o i o  ro ro ro ro ro »o ro 
iO tO (D tD 10 Ul 10 10 I f  (0 (O
a . a . a . a . a - L a . a . a . a . 0.

V V V V V Y V V Y Y V

POWER CONTROL 

MONITOR "B" 

LOCATION J7 

QUADS 2 8 4  ONLY

(57,58) +/- TO 1-0-1 mo METER T,P.
/ - > P 6 2  f 8  h

(67,68) L /R  TEMP LED -ri -> P 6 2  EE a  FF

SWT (Z +  I )  TO NEXT CARD

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±

} PLACE DECIMALS (.XXXI: ±
2 PLACE DECIMALS (.XXI: ±

I PLACE DECIMALS (.xi: ±

MATERIAL:

FINISH:

DIGITAL DELAY SYSTEM  
COMBINED 

SPECTRAL/CONT SYSTEM

INTERFACE CHASSIS 
INTERCONNECTION 

DIAGRAM

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

APPROVED BY

jNJ£B£R_!_/_2_[NJjljB£R, D I3800B 3

OATE
lll'22‘79

D

B





8

P 4 8 - I6  a  17 > -

P 4 8 - I4  a  15 > -

+  / -  COS (COAX) SH GNDS AT 4 3  a  45  

+ / -  SIN (COAX) SH CNOS AT 3 9  a  41

P 5 3 - 7  >  -RANDOM DATA (COAX) SH ONP A T  81

+RANOOM DATA (COAX) SH GND AT 81

J 6 3  ( £ -  

J64  <5^ 

P 5 3 -5  > “  

P 6 0 -p  > -

PULSAR GATE #  I GND AT 27 INI' (COAX) SH GND AT 8 0

■=■ PULSAR GATE W 2 GND AT 27 

8T  IN (COAX) -S H  GND A T  27

LOAD LAG' (COAX) SH GND AT 81

DATA VALtD

SCIOO 

O  J 2 -8 3  

-12 V T.B. 

-5 ,2 V  T.B.

--------------

50m» SOC' (21)

- I2 V /Z (7 ,8 ) ?

-5 .2 V ,,2 (98 ,100 ) _

(33)

SERIAL DATA©  J 2 — 7 1

Q  J 2 - 8 0  SN A C l K

(3 2 ) .  

(2 3 ) ,

“ 3  < 0 * 0 0 *  
=  eg n  j o  *  *-"i ' " I

P 5 3 -6  

P 53 -3  

P 5 3 -4
P 5 3 -2  ^  STB (COAX) SH GND AT 8 0  

p 5 3 . ,  ^  C20 (COAX) SH GND AT 80

SELF TEST 
AND 

BT CARD

D I3 8 0 0 L 2 6  

LOCATION JIO

155).

(56)

(7 1 ,7 9 ,8 9 ) B T + T o ( l) (2 ) (3 )  

(73,81,91) B T + r m  (1X2X3)--------------------->
(75,85,93) B T -T o  (1X2X3) 

(77,87,95) BT -Tm  (1X2X3) 

(10) DATA VALID SCOPE SYNC 

(13) OUT I 

(15) OUT 2

.DRIVER MBS. 
► P 37  VIA 

FLAT CABLE

P60-m

©  J 2 -7 0  

©  J2 -75  

©  J 2 -7 6  

-I2VT.B . 

SCIOO 

-5 .2 V  TB

>  ------------T" -------------
N a  LAG PROG DATA ( 3 7 ) .

N CLOCK (38) j

LAG CLOCK ( 3 9 ) .

-12 VOLTS ,2 < 7 .8 ,

( 5 ) .

- 5 .2  VOLTS .2 (98,100) .

_ s __
My *  >1/ U/ M/

CD

RECIRCULATOR
CONTROL

Dl 3 8 0 0 L 2 0  

LOCATION J l l

( 4 3 ,4 4 .4 5 )  STB /3 T .R
- >

(4 6 ,4 7 ,4 8 )  TTL WEN /  3T.P.

(4 9 - 6 0 ) E A f l '- E A ,  3 SETS /  I2C 0A X _

( 6 3 , 7 4 . 8 8 )  +R D / 3
(6 4 ,7 3 ,9 6 )  C 2 0 E

---------- >

P 4 2 -P 4 4 - I4 -2 I  ' 

P 4 5 -P 4 7 - I8

P 4 5 -P 4 7 - I9  

P 4 5 -P 4 7 -14-17 .

DELAY/RECIR. MBs.

10 w  (p m

0  (O

2  »  «  m  w

7 i  t  s  i  sf
8 2 2 <G <£ ®

(0 (0

CD 0
U} tf)

1 ♦<b I

STBOm

ONE OF N

STBA

DELAY/RECIR. MBs. 
P I9 VIA FLA T  CABLE

©  J 2 -6 9  

©  J 2 - 7 8  

©  J 2 - 7 9  

©  J2 -8 4 -8 6  

±  ISV PS.

(58)

(56)

S CLK (5 7 )

gAMRPANEL CLK(I,2 a  3 ) .3  (5 8 ,5 9 ,6 0 )

+ / -  15 V 2 ( 6 7 .6 8 )

50ms RESULTS I (41)

50ms. RESULTS 2 <4?)

INI SCOPE SYNC

DATA INTERFACE CONTROL

D I3 8 0 0 L I8  

LOCATION JI7

(9 ) BT SCOPE SYNC

liiL

J67  BNC 

J68 BNC

(40)

(33)

(43)

1§3L

ERR CRD RST (63)

(64 )

ARRAY CNTR ENA (6 4 )

V V V V V V V V V V

ERROR CARD

D I3 8 0 0 L 2 I 

LOCATION JI2

1 THESE SIGNALS APPLY ONLY 

SN I IN QUAD J

(7 0 ) A N A L O G * ^

( 7 1 ) ± 5 V t l 0 % L E D *

(7 2 ) 0 -V »  L E D *  

(74)U P D A T E  L E D *

(7 7 )  L IN E  I (S D I)

(78) LINE 2 (SDI)

P50-I

P50-2

P50-3

P 5 0 -4

> P 6 0 -h 'l TO
/SERIAL 

. P 6 0 -k i  I/O

(13,14,15) PD'
--------------------^ -------------- >

.3 j

(47) SWT r

SWT RST

MODE I

MODE 2

C I4 .29 '

EN 1,2 6  3

AND 2 8  AND 3

ENA 1 ,2  a  3

ENA 4 ,5  a  6

ENA 7 ,8  8  9

ENA 10,11 a  12

ENA 13,14 a  15

ENA 16,17 a  18

ENA 19,20 a  21

ENA 2 2 ,2 3  8  2 4

ENA 2 8 .2 6  a  27

J I3 -J I6 -3 I  a  J I8 -J 2 2 -3 I  

J I3 -J I6 -3 3  a  J I8 -J 2 2 -3 3  

J 13—35

J I3 -J I6 -3 7  a  J I8 -J 2 2 -3 7

J 2 0 -3 9

J 2 I-3 9

J I3 -J I6 -2 9  a  J I8 - J 2 2 - 2 9  

J I6 .J I8  a  J I9 - 3 9  

J I4  a  J I5 -3 9  

J I3 - 4 4 .4 5  «  4 6  

J I4 - 4 4 .4 5  a  4 6  

J I5 - 4 4 ,4 6  a  4 6  

J I6 - 4 4 ,4 S  8  4 6  

J IB - 4 4 ,4 5  a  4 6  

J I 9 - 4 4 .4 8  a  4 6  

J 2 0 -4 4 .4 8  a  4 6  

J2 I—4 4 ,4 5  a  4 6  

J 2 2 -4 4 /4 5  a  4 6

TO DATA 
) INTERFACE

n o t e s :
I. Q  = SIGNAL FROM SHEET I

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±

3 PLACE DECIMALS I.XXX): ± .

2 PLACE DECIMALS I.XX): ±
1 PLACE DECIMALS (.X): ±

MATERIAL:

FINISH:

DIGITAL DELAY SYSTEM 
COMBINED 

c SPECTRAL/CONT SYSTEM

INTERFACE CHASSIS 
INTERCONNECTION 

DIAGRAM

S 2 / 2  E D I 3 8 0 0 B 3

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW *>
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D

RACK E(K ) RACK D (J)

-5 .2 V  
MONITOR K---

I <--
+  5V

MONITOR

K--
+  28V 

MONITOR

RACK C (H)

-1 2  VOLTS 90  AMPS

-5 .2  VOLTS 
3 0 0  AMPS 

SLAVE

= ±

+ 5 VOLTS 
3 0 0  AMPS

- 5 .2  VOLTS 
300  AMPS 
MASTER

•2 VOLTS 
15 AMPS 
A (REG)

DELAY LINE/REORCULATOR-I2V •  
I+ 5 V  ______  - 5 .2 V *

-  2 V •
MOTHER BOARO

DELAY LINE/REORCULATOR- 12 V I 
»+5V -5 .2 V  I

- 2  V <MOTHER BOARD

DELAY LINE/RECIRCULATOR-12 V «
* + 5 V  _______________  - 5 .2  V «

- 2  V •
MOTHER BOARD

POWER
AMPLIFIER

(CLOCK)

RACK C ONLY

—12 V 
MONITOR

5̂~~
NITOF

—2V 
MONITOR

RACK B (G)

POWER
CONTROLLER

+  5 VOLTS 
3 00  AMPS

-5 .2  VOLTS 
30 0  AMPS 

SLAVE

DATA INTERFACE
- 5 .2 V * -  

MOTHER BOARO (2 H /~ I5 V _

J+ |v  MULTIPLIER 
. - 2 V  MOTHER BOARD

-2  V

DRIVER
MOTHER BOARD

► - I2 V  
I +  5V 

» - 2 V

MULTIPLIER 
MOTHER BOARD

RACK A (F)

+  2 8  VOLTS 5 0  AMPS

-5 .2  VOLTS 

100 AMPS

SAMPLER MONITOR PANEL 

(ONLY IN RACK A)

+5V

- - I2 V
SAMPLER BIN

-  +5V 

- - I2 V
SAMPLER BIN

- +  5V

- - I2 V
SAMPLER BIN

-+ 5V  

- —12 V
SAMPLER BIN

-+ 5 V  

- - I2 V
SAMPLER BIN

-+ 5 V

- - I2 V
SAMPLER BIN

- 5 .2 V -

+28 V -

-5 .2  V - 

+ 28V -

-5 .2 V  ■ 

+  28 V •

-5 .2V  - 

+  2 8  V -

-5 .2 V -  

+ 2 8 V  -

- 5 .2 V -  

+  2 8 V -

-5 .2  V 
MONITOR

D

INTEGRATING MEMORY RACK M (N) SYSTEM CONTROLLER RACK L

B
n o t e s :

( ) DESIGNATION FOR QUADS 3 ft 4 .
1. SIGNALS OR POWER TO J6 a  J7 OF DATA INTERFACE MOTHER 

BOARD IN QUADS 2 8  4 ,  RACKS E a  K . (POWER MONITOR CARDS)
2 . ONLY TO QUAD I,R A C K  B , FOR SAMPLER MONITOR PANEL.

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANCLES ±
3 PLACE DECIMALS (.XXX): ± .

2 PLACE DECIMALS (.XX): ±
1 PLACE DECIMALS (.XI: ±

MATERIAL:

FINISH:

DIGITAL DELAY SYSTEM 
COMBINED 

SPECTRAL/CONT. SYSTEM

DC POWER DISTRIBUTION 

(DELAY/MULT. SYSTEM)

I SHEET "  (ORAWNG
___________ N umber r  / I number

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORHO. NEW MEXICO 87801

DESlCNEO BY

APPROVED BY









-®ifaUAD2) „
_  .  * U V / : E .

100 MHZ TO 
TEST BENCH

OOMHZ E-C-L CLOCK DRIVER

100 MHZ FROM 
MASTER L.O. 
S Y S T E M

100 M H 7  TO  -*• 
SYSTEM  
CONTROLLER

CARD TYPE INPUT PIN

DELAY L INE
RECIRC
M U LTIP L IE R

P - 5 5
P - 5 5
P - 9 4

D R IV E R P - I 2 2

IOOMHZ DISTRIBUTION QUADS land 2 ,  PICTQRAL

LEGEND  —-
PD •  POWER DIVIDER. DESIGNATIONS 

FOR ILLUSTRATION PUPOSES ONLY. 
QUAD Z $ 4  D ISTR IB U TIO N  VIRTUALLY  

IDENTICAL TO QUAD I $ 2  (SUO\NN).

B

lOdb

- i

PD 4

3 0 -
WAY

+5V

13300

6811

EACH CLOCK RUN IS 
S O IL . LE N G T H  OF RUN  

O.i ONLV AS REQUIRED TO  
REACH LA S T LOAD 
5EQ VIC ED.

------------------------* -------* ----------- ------------ * --------------

8 2  SI

+5V

• 3300

-5.2V.
O J _ r

■ 130 SL 
(51 J l  ON 
-2 V  B U S )

82 SI

:& b j l

Q2
2 N 5 I0 9

TO OTHER 
STAGES as 
NECCESSARY

- I2 V

SINGLE. CLOCK RUN CAN DRIVE: 
UP TO 4 SSI E C L LOADS 

OR, UP TO 2 M S I ECL LO ADS
-5.2V

M I L  
(51 SL ON  

-2V  BUS)

MULTIPLIER M.B. (t y p )

I0 0  MHZ
t n

P D 2/
POWER J f - <

AMPLIFIER >
u

MODEL 2020

100 MUZ _ 
INPOT

(FROM MASTER 
L.O. SYSTEM)

0.5 W 
(t y p . ) \

PD 3

■ <
3 0 -

WAY

2 - f S[ “

3 0 -WAY

TO
M U L T
CARD S

SC 100

3V P-P -941___

MULT CARD (TYP.)

C l O O
ECL
DR J

100 MUIZ 30-W AY POWER D IV ID ER  DFTAU
.lyuU TYP
(2,0 PLACES)

_ m n n _

is-

DRIVER M.B. (typO- 
zI to
-  DRIVER 
- J C A R D S

PD6y  

30 WAY SC 100 ' 
P-/2Z i

ECL
DR ►C 100

4 — f Q

PD7 / 

3 0  WAY

TO
MULT
CA RD S

p M U L T  ( T Y P ) "

SC 100 ECL
DR ► C 100

_ J  
“  1  

I

_ J

son

PP3 4 PP4 TE R M IN A TE D  
B Y  O SM  (6H )A ) £0M M E C T <?R 5 
P D 'a -P O Q  T E R M  (M A T E D  
BY  COAV RUKJ6) T O  M O T H E R 
B O A R D  ^ O M M E C T O f*

S --------►SAMPLERS
------ ► TEST BENCH

ts—

- * e
SYSTEM

CONTROLLER

1
I

DELAY/RECIRC M .B. ( t y p ) .

TO INTERFACE 
CONTROL LOGIC

PD6 TO DELAY 
AND RECIRC 
C A R D S

I RECIRC (TYP) |

SC 100 r e
ECL
DR

SC 100
P-55 I

^  - C l O O  __ |

d e l a T  "c a r d -  ( t y p Y I

C 100  !ECL
DR

C I,C 3 ,C S > -  A . 'b - 'o O p P  TR IM M E R 'S  
C2 -  ~| UOMIMAL VALUEDCA - \10 pP  ̂ SELECTEP T O  
C6- ~ A lO  pP- J ^6>TA\KJ *bOSl IViPUT

R E FE R  N R A />  D W G  E M iB O O S I

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: MOLES ±
3 PLACE DECIMALS (.XXX): ±
2 PLACE DECNALS (.XXI: ±
1 PLACE DECIMALS (.X): ±

MATERIAL:

FINISH:

C O R R E L A T O R
S Y S T E M

C L O C K  

D I S T R \  B U T I O N

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
soconno. ncw  m ix ic o  rmi 

SBSTSr- ™
DCSOMEO «Y

D I 3 8 0 0 6 8

WT 
t o t *
S ir *
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PART OF P 33

S Y S T E M  

C O N T R O L L E R  

(N O T E  I)

PROC P R O G  C LK 2 6 M 3  -  0 - M 3 -  2 5
PR O C  DATA
PRO C D I SC
B I

B 2:
B 3
D A T A  IN V N
B T N
D A T A  IN V
B T

-  5 .2  V A PA B 0  -  A PA B 18

F R O M
B O S S

FPS 1 20  B 
ARRAY PROCESSOR 

(N O T E  1)

MODCOMP n
<--------------i SPECTRE

(NOTE 1 )

P 4

P3

- f c

38 B D 0 2 *  -  BD 3 9 *

.2 0  BUSA0J0T*- BU^A 19 *
y -t---------------------------6 BUSC I *  BUSMSVN « BUSSYN *  BUSCTL5 » BUSCTL4 »

Q U A DR A NT FAN O U T /F A N  IN 
DWG. NO. D I3 8 6 0 L 3 6  

L O C A T IO N  J I6

F U N C T IO N

F R O M  P8 IN  M EM ORY
RACK FOR QUADS 3 + 4

FR O M  P 8  IN  M EM ORY
RACK FOR QUADS 1 + 2

F R O M  P 5  IN  MEMORY
RACK FOR QUADS I + 2

FROM  P 5 IN  MEMORY  
RACK FOR QUADS 3 + 4

( FR O M  
J Q U A D S  3 + 4  
) O U T P U T  
(.D A TA  BUS  
(F R O M  

J Q U A D S  1+2  
) O U T P U T  
Ip A T A  B U S

P 2

P0

x2 6  M 3 - gfB -M 3 -2 5 B

2 6  M 3 - 0TA-M 3- 25A

PART OF P5

/ F  ROM
\ q u a d s  U

/ f r o  
\ q u a

y2 G O /N O G Q  Q U A D S  1+2

s '

PART OF P6

2 6 G I7  Q U A D S  1+2

M
DS 3+4

,2 G O /N O G O  Q U A D S  3+4

2 6 G 17 QUADS 3 + 4

FROM FILLE R  I /O  P A N E L  

ON SEPARATE (4)

RG -  5 8 C O A X C A B LE S

R D Y  A
T. R R D Y  A

R D Y  B
T.P. R D Y  B

APAB 18

QUADRANT FAN O U T / FAN IN  

DWG. NO. D 13 8  6 0 L 3 6  

LO CA TIO N  J 17

BUSCTL3 *

3 S G 2
FPS ADDRESS B U F F E R /D E C O D E R  

D W G . N 0 . D I 3 8 6 0 L 3 I  
LO C  AT I 0  N J I8

, 2 APAB 17+18.,

pusc r
F P S  D A TA  BUS B U F F E R  

DWG. NO. D I3 8 6 0 L 3 2  
LO C A T IO N  J 19

F P S -T O  -  MODCOMP FO R M A TTER  

D W G . N O . D 1 3 8 6  0 L 3 5  

LO CATIO N J 2 0

T.P.

T.P.

T.P.

T.P.

N O T E  \ ‘ SH O W N  FO R  C L A R IT Y

D

C 14.29"" - 1
P 7

C 14.29"" -  I
C 1 4 .2 9 " " - 2
C 14. 29"" ~ 2
C 14. 2 9 " " -  3
C 14. 29"" -  3
C 14. 29"" -  4
C 14. 2 9 " " -  4

CLOCKS  

T 0 ALL  

QUADS

DATA VALID  1+2 PART OF PS

B U S M S Y N I  + 2
PROG DATA I + 2

PROG L N I 1+2
PROG CLK l*-2

-7*19 A P A B 0A  -  A P A B I8A

DATA V A L ID  3 + 4  PART R F
BUSM SYN 3 + 4

PROG D A T A 3 + 4

- A
PROG I N I  3 + 4

PPOG CLK 3 + 4

19 A P A B 0B  -  APAB I8B

T 0  

Q U A D S  

1 + 2

P6

T 0  

QUADS 
3 + 4

A LLC LO CK S ON S E P A R A TE  (8)
RG -  1 8 6  COAX CABLES
-  I TO P6 IN M EM . RACK
FOR QUADS 1 + 2
- 2  TO P 7 IN M E M . RACK
FOR QUADS 1+2
- 3  TO P6 IN M EM . R AC K
FOR QUADS 3 + 4
- 4  TO P 7 IN M EM . RACK
FOR QUADS 3 + 4

TO PS IN  M E M O R Y  RACK  

FOR Q U A D S  1+2

TO PS IN M EM ORY RACK  

FOR QUADS 3 + 4

C 14. 2 9 " " ~  E
PART OF P 3 3

C 14. 2 9 " " -  E

PROC DISC IN P U T

SYSTEM
C O N T R O L L E R
( n o t e  l)

G I -  A
G I -  A

G l -  B

D A
D A

D B
D B

J 2

J I

J 4

J 3

J 10

J 9

J I 2

J II

T 0

CORA
TO F ILTE R  I /O  PANEL  

ON SEPARATE (4)

RG -  5 8  COAX C A B LE S

T 0

CORBIN
B

T 0

CORA

T 0

CORBIN

J

TO FILTE R  I /O  PA N E L  

ON SEPARATE (4)
RG -  5 8  COAX C AB LES

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
3 PLACE DECIMALS I.XXXI: ±
2 PLACE OECtMALS (.XX): ±
1 PLACE DECIMALS (.XI: ±

MATERIAL

FINISH:

MA C
S Y S T E M

i INTEGRATOR SYSTEM  

e INTERCONNECTION D IA .  
MAC INTERFACE CHASSIS

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

DESIGNED BY 

APpWdt^D BY

1 SHEET I
PUflfiftLSi 3 ISS« "rg D13 g 6t) B 2 l«v.





FROM DMS 
PS8 QUAD 

1(3)

8
p i

D
19 T.P.

8 T, R
LINE I t  L INE  I -T H R U  LINE 19 +  LINE 19 ~  QUAD I (3 ) CPATA IN P U T  FROM Q M S .)

PART OF 
P2

FROM DMS 
PS9 QUAD 

I (3)

I T.P.
L IN E  2 0 j-L IN E  20  ~TH R U  LINE 2 7 -f L INE 27 -  QUAD I (3 ) (DATA IN P U T  FROM D M S .)

|  REV j  DATE j  DRAWN BY j DESCRIPTION

MULT DATA RDY QUAD I (3)

3-STATE CTL  
T0_S_T0R_A6E_ MEMORIES I (3)

28
7 6 6 -0 -7 G 6 -2 7 -I (3 )

PROG I N I -  I (3)

PART

FROM PS
mac
INTERFACE 
CHASSIS 
FOR QUADS 
1+2
FROM PG 
MAC
INTERFACE 
CHASSIS 
FOR QUADS 
3 + 4

OF
PS

B U S M S Y N - I (3)

DATA V A L ID -M 3 )
PROG CLK -1 (3)

PROG DATA-1 (3)

APABI2 APABI8A(0 

-----------------------1
6 G I7 -I (3)

28.

TEST MEMORY CONTROL QUAD I (3) 

DWG. NO. D I3860L7  
LOCATION J 4  MOTHER BOARD 3

7 APABI2-APABI8A

PROG DATA- 2  (4)

P R 06 CLK-2  (4)
DATA VALID- 2  (4)

BUSMSYN- 2  (4)
PROG I N I - 2  (4)

CI4.2STFR0M  
P7 MAC 
INTERFACE ON 
RG-188
COAXES-S.2V
FR0M-S.2V
SUPPLY

C I4 .29 '"
FROM P7MAC  

INTERFACE

P6

P7

D
6 6 1 7 -2 (4 ).

8G3

6 FI 3
6S FROM P 90 (P92)

A P A B -g -A P A B -l l  A (B)

CI4.29 I 4"" (3)

C 14.29 r " ( 5 )
- 5 . 2 V

TEST MEMORY CONTROL QUAD 2 (4 )  
DWG NO D I3860L7  

LOCATION JS MOTHER BOARD 3

12

APCE
DATA VALID*

PROG IN I*
DUMP TO
STORAGE

PB-I-PB-S

a

ADDRESS* CONTROL 
SIGNALS TO DRIVERS QUAD I (3 )

DATA TO INTEGRATING 
MEMORIES QUAD I (3 )

MEMORY CONTROL QUAD I (3) 
DWG. NO. DI3860L6  

LOCATION J8  MOTHERBOARD 3

A P A B -0-A P A B -II A (8 )

6 F I3

-  S.2V
GS FROM P9I (P 93)

C 14.29 2 (4)
C 14.29 2 (4)

A P C E
DATA VA LID '

PROG IN I'
DUMP TO STORAGE

PB-l-PB-S

F I -5

12
F l-S

C 14.29"

F I - 0 - F I - 4

INPUT DATA MULTIPLEXER CUJAD 1.(3) 
DW6. NO. D I3860L4  

LOCATION J I2  MOTHER BOARD 3

o u t p u t  Mu l t ip l e x e r  q u a d  i (3)
DWG. NO. D I386C L8  

LOCATION J20 MOTHER BOARD 3

POWER CONTROLLER MEM. 1*2 SYSTEM 
DW 6.N0. C I3 66 0 L 3  7 

LOCATION J2 MOTHER BOARD 3

TO FRONT 
PANEL

7G4
G F I3

FI-Jg -F I-4
8G 3

MEMORY CONTROL QUAD 2(4) 
DWG. NO. D 1386016  

LOCATION J9 MOTHERBOARD 3

,5 F I-0 -F  1-4
$

7G 6-0- 7G6-27-2 (4)

FROM DMS 
P58 QUAD 2(4)

P3

D-
3-STATE CTL TO STORAGE MEMORIES 2 (4) ADDRESS-I-CONTROL SIGNALS TO DRIVERS QUAD 2 (4)

19 TP  LINE 1+ LINE I -T H R U  LINE 1 9 -I-L IN E  19-QUAD 2 CO (DATA IN P U T FROM DMS.)

PART OF 
P4

FROM DMS 
P59 QUAD 2 (4)D

I TP
— ________ MULT DATA RDY____ QUAD 2 ( 4 ) ____________________________________________________________

/ 8T P  LINE 2 0 -I-L INE 2 0 -T H R U  LINE 2 7 + L 1 N E  2 7 -Q U A D  2 (4 ) (DATA IN PU T FROM DMS.')

76S

T1

INPUT DATA MULTIPLEXER QUAD2(4) 
DWG.NO. D I3860L 4  

LOCATION J I3  MOTHER BOARD 3

C 14.29'

28
DATA I -  
DATA T M -2  (4 )

OUTPUT MULTIPLEXER QUAD 2(4) 
DWG. NO. D I3860L8  

LOCATION J2I MOTHER BOARD 3

G O /N O  GO - 1(3)

PART OF 
PS

6 G I7 - l ( 3 )
G O /N O  G 0 - 2 f 4 )

6G17 - 2 (4)

26 M 3 -0 -M 3 -2 S A  (B) 3 -S T -B U S

(O U TPU T DATA TO ARRAY PROC)

TO PS MAC 
INTERFACE 
CHASSIS FOR 
QUADS I f 2 
TO P6 MAC 
INTERFACE 
CHASSIS FOR 
QUADS 3+4

TO P8 MAC 
INTERFACE 

p8 CHASSIS FOR

D
 QUADS I +- 2 
TO P2 MAC 
INTERFACE 
CHASSIS FOR 
QUADS 3 ‘r 4

DATA FROM STORAGE

DATA TO INTEGRATING ME'MORIES QUAD 2 (4)

NOTES l.(3 ) ,(4 ),+  (B) DENOTE COMPATABILITY 
BETWEEN QUADS 1 + 3  AND 
QUADS 2 + 4 .

2 -(P 9 2 ) SHOWS WIRING FOR CUJAD 3 . 
(P93) SHOWS WIRING FOR QUAD 4 .

DATA FROM TM

3M 1-0- 
3 M 1-25

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±

3 PLACE OECIMALS (.XXX): ±
2 PLACE OECIMALS (.XX): ±
1 PLACE DECIMALS (.X): ±

MATERIAL:

MAC 
S YSTEM

INTEGRATOR SYSTEM 

INTERCONNECTION D l A .  

C O NTRO L M OTH ER BOARD

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87BU1

DATE5-21-73
APPROVED BY

,2 OF 3 | ~ D I 3  6£0B2





8
j  REV |  DATE j DESCRIPTION

D

6FIO R E S E T  FR O M  
MEM. C T L .  C A R D

6 G 6 -0 -6 G 6 - II STORAGE 
MEMORY A D DR . FROM  
M E M .C T L . C A R D

6G \ - 2 f - 6 GI - I I  INTEGRATING 
MEMORY ADDK. FROM  
MEM. C T L . CARD

.12

r eC14 .2 9

6G5A*B .2 INTEG.MEM.CE
6G4A+B,2 INTEG. MEM. WE
6G 2A -B ,2 2FI CLOCK £ T L .
6G7 A -B /S T O R . MEM. WE
6G3A+B.2 2F2+2F3 CLOCK CTL.
6G I0  A *B ,2 5 T 0 R . MEM.CE

if ^ 9  | | / | 2  B IT

D R IV E R

DWG.NO. D I3 8 6 0 L 5

LOCATIONS J9,J26

MOTHER BOARDS 
1,2,4 + 5

FROM
TEST
MEM.
C T L .

F 6 B  CE

F 3 B W E
F 2 B P A R . R E G . CTL
FIB S E R .R E G .C T L
C 1 4 .2 9 ' -B

F4A

G 2 - 0  -  G 2 - I I .12
F 6 A  CE

ESA.

F 3 A  WE
F 2  A

FI A

5 G 2 - 0 - 5 G 2 - I I  J2

5 F S A  CE
5 F 3 A  WE
5 F 2 A  PAR. R E G . C T L
5 F IA  SE R . R E G . C T L
C 14. 29 ' -A

5F4A CE

G 4 | | / I 2  B IT

G 3 RESET

GI-0 - GI - 11 }
F 5 B WE
F 4  B CE

CARD^G 6 -0 -7 G 6  - 2 7  STQ-R M E M . E N A B LE S  ;2 8

STORAGE MEMORY 
DWG. NO. D I3 86 0 L 3  
LOCS J4;J6<J8Ud \/d 
LINESo -1,2,3 P J P  K20-2]/ ^
L 0 C S .J I9 J 2 f \

J23+25DRVR  
LINESe I0 JIIJI2> AT 
13,26,27,30-3J/J 26

MOTHER BOARDS 
I, 2,4-*- 5

FROM
INPUT
DATA
M U X

D ATA I -  DATA TM 2 8

3GI PARITY
DATA

2G 2 ERROR

2 G I-g r  - 2 G I - 2 3

5 6 I-0 -5 G I- I12 5G3
5G4

INTEGRATING MEM. 
DWG. NO. D I3860L 2

17,20,21 /  J9

LOCS.JI8.J20 
J 22nJ24 

LINES r IO, 11,12 
1326 2730-31

MOTHER BOARDS 1.2,4 ̂ 5

24

5 F 5 B  WE

5 F 4 B  CE
3 -S T -C T L

STORAGE MEMORY

L0CS.JII,JI3 
JI£r,JI7  

LINES g -4,5.6  
722 ,23 ,2 4 -2

L0CS.J23J3  
J 3 2 *  

LINES8 -^ /j2 6  
*APPLIEs‘O N $  ON

M.B. 
'  ER

RVR
AT

MOTHER BOARDS  
1.2.4^ 5

2G 2E R R O R

2 G I-0 -2 G I - 2 3

3G I P A R IT Y

DATA

2 4

5 G 4
5 G 3
_ 12 

_ y *~

s' if)

5 F 6 B  CE
5 F 3 B  WE

5 F 2 B P A K .R E G .C T L
5FIB  bEK. REG. CTL

STORAGE A D O R E-.- BUS

INTEGRATING M EM
L 0 C S .J IQ J I2 V

JI4.JI6 IPRVR
LINESg-45,6 [
7 22,23,24 *2SJ

L0CS11?*19\dRVR 
LINES0 I4,I5 

16,32’•3 3  J J 2 6
*  APPLIES ONLY ON 

M.B. I*A 
MOTHER BOARDS

1,2,4 f  5

INTEGRATOR ADDRESS BU;>

5 F 5 B  WE 

5 F 4  B CE 

3 -S T -C T L

STORAGE MEMORY

LOCATION J 32 

L IN E g  - 3 4

/  TE S T X  
( STORAGE \ 
\M E M O R Y  J

MOTHER BOARDS 2-0

2 G 2  ERROR
2GI - 0 - 2 G I- 2  3

3 G I  P A R I T Y

DATA

5 G 4

5 G 3

2 4

l l / l l  B IT

R E S E T
5 G I - 0 - :

INTEGRATING MEM,

LOCATION J 31 

LINEa - 3 4

/  TEST N  
f INTEGRATING J 
V MEMORY J

MOTHER ̂ O A R D c

B

3M I -  0 - 3 M I - 2 5  - FR O M  STQR . MEMS ,2 6 ;i

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±

3 PLACE OECIMALS (.XXX): ±
2 PLACE DECIMALS (.XX): ±
1 PLACE DECIMALS (.X). ±

MATERIAL:

FINISH:

MAC
SYSTEM

; I N T E G R A T O R  S Y S T E M  

e I N T E R C O N N E C T I O N  DIA. 

ME MORY  M O T H E R  BOARDS

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

APPROVEO SY

la S T„ 3 . . f  3 l ; S D I 3 8 6 Q B 2





8
REV. I OATE I DRAWN BY I  APPRV’D»Y

DEL A Y / R E  CIRCULATOR
PA PB PC PD PE- PF P6 PH PJ PK PL  PM PN PP PR PS PT PU PV PW PX PY PZ PAA PbB PCC PDD PEE

SE LF-TES T BOARD L O C A T IO N

DELAY LINE -  S IN  
REC\RCULATOR  
DELAY L IN E -C O S

DCS 1 - t 1 BIN 
DCS 12-22 BIN 
DCS 23*33 BIN

SCREEN ROOM LAYOUT

(R A C K  J )

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
1 PLACE DECIMALS I.XXXI: ±
2 PLACE DECIMALS (.XX): ±
I PLACE DECIMALS I.X): ±

MATERIAL:

FINISH:

CORRELATOR
S Y S T E M

R A C K
L A Y O U T

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87*01

E,1*3|SSaafDI3S006l5

B












