
































































































































































































OFFICE COPY 

UNIVAC 1600 MILITARY COMPUTER 
(AN/UYK-20(V) ) PX-10431 

The AN/UYK-20 (UNIVAC 1600) is a standard 16-bit computer in the military inventory. It is a small to medium, general 
purpose computer designed to meet the M I L-E-16400 specification for ship and shore applications. Functionally, it is 
designed around a microprogrammed controller that executes the data processing and I/O chain programs using an instruction 
set compatible with the UNIVAC 1616 and AN/UYK-15. A two-bus data structure allows for overlapping of functions. 
Physically the computer is wired for the maximum configuration and assembled in a single cabinet whose hinged front cover 
contains the maintenance panel on the inside and the operating controls on the outside. 

Photo No. 5534-1 

DESTINATION I BUS 

FUNCTIONAL DIAGRAM 

FUNCTIONAL CHARACTERISTICS 

Central Processor 
Microprogrammed controller 
Two's complement arithmetic 
8-bit, 16-bit and 32-bit operands 
16 high speed general purpose registers 
2 program status registers 
Page addressing and indirect addressing 
3-level interrupt processing (hardware serviced) 
16-bit and 32-bit instructions - 5 formats 
Direct addressing to 65K words 
Indexing via general registers 
Indirect addressing via status register 
Relative addressing by page 
Power Fault/Auto-restart 
Real-time clock and interrupt clock 
NDRO (read only) memory 

Central Processor Options 

Additional 16 general registers (maximum of 32 
registers). 

Additional micromemory - 512 words. (Customer 
defined) 

Customer defined NDRO programs. 

Main Storage (Magnetic Core) 
Expandable - 8K to 65K words to 65K in cabinet 
16-bit words 
Read/Restore cycle time - 750 nanoseconds 
Asynchronous timing 

Main Memory Options 

Memory Size: 8,192 word increments to 65,536 total 
Direct Memory Access (DMA) interface. 

Input-Output Control 
Program initiated chain control 
I/O instruction repertoire - same format as CP 
Full Duplex input/output channels 
Control memory for each channel 
Up to 16 channels (combination serial and parallel) 
Parallel channels: 

Expandable in 4 channel groups 
Serial channels: 

Expandable in groups of two 
MIL-STD-188C 
EIA-STD-RS232 2·74 
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Input/Output Controller Options 
A maximum of 16 input/output channels are available in 
groups as follows: 

Parallel Channels in 4 Channel Groups 
Types: 

-3 Volt NTDS interface 
-15 Volt NTDS interface 
+3.5 Volt ANEW interface 

Modes: 
8-bit byte, 16-bit word, or 32-bit dual channel 
Dual channel operations on two 4-channel groups (0 and 

1, or 2 and 3) having the same interface types. 
Normal transfers available on single or dual channels. 
Externally specified addressing (ESA) operation on dual 

channels 
Intercomputer operation on single or dual channels 

Serial Channels in 2 Channel Groups 
MIL -STD-188C characteristics 
E IA-STD-RS232C characteristics 
Synchronous - to 9600 bits per second 
Asynchronous - 75, 150, 300, 600, 1200 or 2400 bits/ 

second (any four may be obtained by the option) 
program controlled selection. 

Character size: 
Synchronous or asynchronous - 5, 6, 7 or 8 level 
(program controlled selection) 

NTDS serial· interface characteristics 
Intercomputer operation on NTDS serial channel 

PHYSICAL CHARACTE R ISTICS 

PARALLEL WORD TRANSFER RATES 
(Thousand words per second) 

Interface & No. of Channels Active 
Voltage (Type) 1-4 5-8 9-12 13-16 
-15V (NTDS) 41.6 83.3 124.9 166.6 
+3.5 (A NEW) and 90. 400. 750. 1,000. 
-3.0 (NTDS) 

NTDS serial channel 150,000 32-bit words/sec 

SERIAL TRANSFER RATE 
(Bits per second) 

Asynchronous channel 
EIA-STD-RS 232C 
M I L-STD-188C 

Synchronous channels 

Primary Power 
115 or 208 volts 

2400, 1200, 600, 
300, 150 or 75 

to 9,600 

1000 watts (maximum configuration) 
Single Phase or 3 phase delta (115 volts) or 3 phase 

Wye (208 volts) 
Frequency - 400 Hz + 5% or 60 Hz ± 5% 

Power Supply Input Power Options 
3 phase 208 volt, 60 Hz or 400 Hz 
3 phase 115 volt, 60 Hz or 400 Hz 
1 phase 115 volt, 60 Hz or 400 Hz 

Note: 60 Hz and 400 Hz power supplies are different 
assemblies but have the same dimensions. 

Physically, the functional units are assembled in a cabinet that is constructed from aluminum channel and aluminum sheet 
and braced to provide structural rigidity. One cooling air inlet is located in the door of the cabinet and the three air exhausts 
are provided on the left side of the cabinet. Provision has been made in the base for a free-standing mount as well as mounting 
within a standard 19-inch rack. The front cover incorporates a rugged hinge and latch system that provides a uniform high 
clamping pressure against the cabinet opening. Gasketing around the peripheral of the front cover provides for EM I and 
moisture sealing. A maintenance panel is located on the inside of the front cover and a control panel on the outside. The rear 
of the cabinet contains the I/O connector panel, a power connector and its attendant filter assembly, the DMA and external 
real-time clock jacks. Optional features offered require only the removal, insertion or substitution of plug-in modules. 

Summary 

Militarized Construction 
Microprogram control 
Integral blowers and power supplies 
Suitable for 19-inch rack mounting 
Front access for maintainability 
Temperature Range 

Operating: OOC to 500C 
Storage: -620C to +750C 

Relative Humidity: to 95% 
Size Maximum Configuration (inches) 

Height: 19.9 
Width: 17.5 
Depth: 24 

Weight: 218 pounds maximum 

The AN/UYK-20 is wired for the maximum configuration 
which includes: 

65,536 word memory 
192 word NDRO memory 
16 input/output channels consisting of any combination 
of parallel channels in groups of four and serial channels 
in groups of two 
32 general registers 
Real-time clock and interrupt clock 
512 words of user programmable micromemory 
Connectors mounted in accordance with MI L-F-18870. 

REFERENCES 

C-17-2 

Design Specification 
NTDS serial interface 

SB-10160 
SB-12407 



OFFICE COpy 

UNIVAC 1816 (MPC-16) COMPUTER PX-10432 

The UNIVAC 1816 is a high-performance, miniaturized and militarized (MIL-E-5400) 16-bit microprogrammed computer 
(MPC-16). It executes instructions that are compatible with the UNIVAC 1616, the AN/UYK-15, and the AN/UYK-20. 

Functionally, it is organized around a microprogrammed controller and a two-bus data exchange structure that allows the 
system to overlap functions. Up to 32,768 words of memory, four or eight parallel input and output channels, an integral 
power supply and cooling system are assembled in an ATR enclosure which occupies less than 0.9 of a cubic foot and weighs 
no more than 55 pounds. 

I--------l 
I 
I 
I 
I 
I 
I 
I 
I 
I DESTINATION I BUS 

FUNCTIONAL DIAGRAM 

FUNCTIONAL CHARACTERISTICS 

CENTRAL PROCESSOR 

Microprogrammed controller 
Two's complement arithmetic 
8-bit byte, 16-bit, 32-bit and 64-bit operands 
2 sets of 16 high-speed general purpose registers 
Program status register 
Direct addressing capability to 65K words 
3-level interrupt processing (hardware serviced) 
16-bit and 32-bit instructions - 5 formats 
Floating point arithmetic 
Indexing via general registers 
Indirect addressing via status register 
Breakpoint 
Real-time clock and interrupt clock 
Power Fault/Auto-restart 

NDRO memory (read only memory) 
Hardware trignometric functions 
Processor-memory parity checking 

MAIN STORAGE 

Expandable - 16K to 65K words in 16K increments 
16-bit words 
Independently accessible memory banks 
Read/restore cycle time - 1 microsecond 
Asynchronous timing 
Multiport interface (optional) 

INPUT/OUTPUT CONTROL 

Program-initiated chain control 
10 instructions 
IC buffer control memory for each channel 
Parallel channels - asynchronous operation 
16-bit channel interface 
Full duplex operation - simultaneous input and output 
Intercomputer operation on any channel 
8-bit, 16-bit or 32-bit (dual-channel) transfers 
4 input and output channel groups (2 groups maximum) 
Interface voltage levels by 4 channel groups 

-3.0 volts, +3.5 volts or 1108 compatible 

2·74 
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FUNCTIONAL CHARACTERISTICS (Contd.) 

TABLE 2. I/O TRANSFER RATES 

PARALLEL WORD TRANSFER RATES 
(Thousand words per second) 

Number of Active 
Channels 

Interface & Voltage 1 2-4 
(Type) 

+ 3.5 (A NEW) 190. 
or 

-3.0 (NTDS) 

- 3.0 (1108) 333. 

POWER SUPPLY 

102 to 124 volt, 1 phase, 400 ±20 Hz input 
500 watts maximum 

SUMMARY 

General-purpose, 16-bit digital computer 
Real-time capability 
Physically and functionally modular 
MSI (medium scale integration) elements 
Integral cooling blowers and power supplies 

250. 

500. 

5-8 

500. 

1,000. 

MAINTENANCE AND OPERATORS TEST SET 

Normally the UNIVAC 1816 is operated without any 
operator's console. An associated militarized Maintenance 
and Operator's Test Set is connected for maintenance 
purposes and may also be used as an operator's console 
where applications require manual control of operations. 

The Test Set is 17.5 inches wide, 5.77 inches deep and 5.12 
inches high with a front panel 5.22 inches high and 19 
inches wide which dimensions allow it to be mounted in a 
19 inch rack. Two cables up to 50 feet long connect it to 
the computer from which it draws its required direct 
current power. 

PHYSICAL CHARACTERISTICS 

Physically, the functional units are assembled as modular 
sections in a case whose bottom, sides, and a center 
longitudinal divider are louvered heat exchangers. The 
central processor input/output control and memory circuit 
cards plug into a horizontal, wire-wrapped panel. The 
power supply is located under this panel and transfers heat 
to the bottom exchanger panel. Memory stacks occupy the 
full depth of the case in the rightside toward the rear. One 
side and the center heat exchangers are designed with 
grooves that hold printed circuit cards in position and 
provide them with an efficient thermal transfer path. 
Memory stacks are cooled through their end-supporting 
structure which makes thermal contact with heat 
exchangers. 

Airborne environment 
Temperature Range: MIL-E-5400N for Class I equipment 
Relative Humidity: to 100% 
Size (inches) - 32K words memory, 8 I/O channels 

Height: 7-5/8 
Width: 10-1/8 
Depth: 19-9/16 

Weight: Approximately 60 pounds 

REFERENCES 

Design Specification SB-10222 

C-18-2 
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UNIVAC COMPUTER· ORIENTED DISPLAYS 
UNIVAC 1554 GRAPHIC DISPLAY 

The UNIVAC 1554 Graphic Display is a high per­
formance graphic display subsystem designed for 
application in a militarized environment. The unit is 
capable of presenting both vector and alphanumeric 
data. The 1554 includes not only the capability for 
data entry and presentation, but also an internal 
refresh buffer and the logical capability to control 

Photo No. 1554 

PHYSICAL CHARACTERISTICS 

Height-69 inches 

Width-36 inches maximum 

Depth-24.5 inches plus 15-inch keyboard 

Weight-Approximately 1000 pounds 

POWER REQUIREMENTS 

Nominal Voltage-115 volts or 208 volts 

Nominal Frequency-400 Hz or 50-60 Hz 

Phase or Line-3 phase 

FOR ADDITIONAL INFORMATION CONTACT: 

on-line the organization of data in the refresh buffer. 
This latter capability is implemented by means of a 
series of control words (loaded by the central proces­
sor and stored in the refresh memory), which define 
the structure of memory segments during the refresh 
cycle and certain of the display characteristics for the 
data contained in the controlled segment. 

FUNCTIONAL CHARACTERISTICS 

Viewing Area-12 inches x 14 inches 

Scratch Pad Area-Two 1-inch x 12-inch areas 

Deflection-Electromagnetic major and minor deflec­
tion; 512 x 512 positive matrix on display surface 

Display Brightness-25 foot-lambert brightness 

Refresh Rate-50 frames per second minimum 

Character Generation-Stroke-type character genera­
tor (8 strokes per character) 

Character Size-Two character sizes Clj,s inch and % 
inch) 

Writing Rate-4 microseconds per character 

Modes 
Random position mode 
Tabular position mode 

Vectors 
Worst case full screen vector in 128 micro­
seconds 
Two types of line structure 
Point-to-point and octagonal vectors 
Off-line expansion 
Two intensity levels plus blank 
I n remote mode, operator can blank or unblank 
data 

Thumbwheel switch to limit number of position vec­
tors displayed from 1 to 16 

Keyboard _ 
Full-range alphanumeric keyboard 
12-key function keyboard 

Code-ASCII compatible 

Light Pen 

Univac Defense Systems Division • Univac Park • P.O. Box 3525 • St. Paul, Minnesota 55 I 65 

Attention: Mr. I.A. Anderson, Display Manager, MS8261 

_ 51=E~Y~~ UNIVAC __________________ _ 



Technical Description 
General Specification 

Size - H,W,O (inchesl 

Weight (poundsl approx. 
for configuration 
Input Power 

Cooling method 
Physical Assembly 

Maintenance Panel 

Processor Control Logic 
I/O Control Logic 
General Register Sets 
Breakpoint 
CP-Memory Parity 
Hardware F looting Point 
Square Root 
Trig & Hyperb. A rith. 
FFT Module 
Real Time Clock 

(count upl 
Interrupt Clock 

(count downl 
External RTC Source 
Interrupt Levels 
Processor-Peripheral 

Channel 
Processor-Interrupt 

Channel 
Instruction Formats 
Memory Addressing 

Indexing 

Memory 
Word Size (bitsl 
Cycle Time 
Access Ports (optionl 
Minimum Size (wordsl 
Capacity in Cabinet 

NORO Memory 
Input/Output Controller 

No. per system 
Max.No.Chan.per 10C 

I/O Channel Mode 
Control Words per Chan. 
Types of Channels 

Serial Channels 
Serial Intercomputer Ch. 
Parallel Channels 
Parallel Voltage Levels 
Peripheral Input Ch.(per) 
Parallel Intercomputer 

Channel 
Max.Single-Channel 

Transfer Rate 
05-4772 
1108 Compatible 

Intercomputer Channels 

·Proposed Feature 

COMPARISON CHART - UNIVAC 16-BIT COMPUTERS 

1616 

PX-l0210 
Industrial 
14.3 x 20.8 x 25.9 

150 
2 drawer cabinet 
115V,l phase 60Hz 

Convection 
o rawer type chassis 

in industrial cab. 

Front of CP-IOC 
chassis 

Hardwired 
Hardwired 
1 to 4 
Optional 
Optional 
None 
Optional 
Optional 
Optional 
16-bit 

16-bit 

No 
4 
Optional 

Optional 

RR, RI, RK & RX 
Direct to 65K 

16 + 2 parity 
.75 microsecond 
1 to 4 
8K 
65K-3 drawer cab. 
32K-2 drawer cab. 
Optional 

1 to 4 
16 
Half duplex 
1 set 
Parallel and serial 
RS-232 and 18BC 
No 
05-4772 & 110B 
-3, + 3.5, -15 
Optional 

Optional 

190K 
667K 
Without timeout 

AN/UYK-15 

PX-7917 
MIL-E-16400 
14.4( 3.5 shocks) 

x 20.75 x 25.75 
170 
2 drawer cabinet 
115V, 1 phase, 60Hz 

400 Hz 

Convection 
Drawer type chassis 
in militarized cab. 

Front of CP-IOC 
chassis 

Hardwired 
Hardwired 
1 to 4 
Optional 
Optional 
None 
Optional 
Optional 
Optional 
16-bit 

16-bit 

No 
4 
Optional 

Optional 

RR, RI, RK & RX 
Direct to 65K 

16 + 2 parity 
.75 microsecond 
1 to 4 
8K 
65K - 3 drawer cab. 
32K - 2 drawer cab. 
Optional 

1 to 4 
16 
Half duplex 
1 set 
Parallel and serial 
RS-232 and 1 BBC 
No 
OS-4772 and 1108 
-3, +3.5, -15 
Optional 

Optional 

190K 
667K 
Without timeout 

AN/UYK-20 

PX-l0431 
MIL-E-16400 
17.5 x 19.9 x 24.0 

less than 218 
maximum config. 
115V,l phase, 60 

or 400Hz 
115V,3phase,60 

or 400 Hz 
208V, 3 phase, 60 

or 400 Hz 
(choice of 6 types) 
Convection 
Swing out & fixed 

position modules 
in militarized cab. 

Inside of front cover 

Microprogrammed 
CP-IOC MPC 
1 or 2 
Standard 
None 
Optional Mathpac· 
Optional Mathpac· 
Optional Mathpac· 
None 
32-bit interrupt 

at 16-bit 
16-bit 

Yes 
3 
None 

None 

RR, RI, RL, RK & RX 
Direct, indi rect & 

relative by page 
to 65K 

y + (Rm) or 
y + (Rm) & IW +(Rn) 

n=x, m or m+l 

16 
.75 microsecond 
1 or 2 (OMA) 
8K 
65K 

Standard 

1 
16 
Full duplex 
2 sets 
Parallel and serial 
RS-232, 1 B8C,NTOS 
NTOS Serial 
OS-4772 
-3, +3.5, -15 
None 

Standard 

190K 

With timeout 

MPC16 (1816) 

PX-l0432 
MIL-E-5400 
75/8 x 10 1/8 

x199/16 
60 
32K word memory 
102 to 124V,1 phase 

40 Hz ± 20 Hz 

Conduction 
ATR case 

Separate cabinet 

Microprogrammed 
CP-IOC MPC 
2 
Standard 
Standard 
Standard 
Standard 
Standard 
None 
32-bit interrupt 

at 16 bit 
16-bit 

No 
3 
None 

None 

RR, RI, RL, RK & RX 
Direct & indirect 

to 65K 

y + (R ) or 
y +(Rmr& IW +(Rn) 

n= x, m or m+ 1 

16 +2 parity 
1.0 microsecond 
1 to 3 
16K 
32K 

Standard 

1 
8 
Full duplex 
2 sets 
Parallel 
None 
None 
05-4772 and 1108 
-3, + 3.5 
None 

Optional 

190K 
333K 
With timeout 



The following government nomenclature is assigned to 
identify the overall equipment and units described. 

Government Nomenclature 

RD·358IV)/UYK Recorder-Reproducer, 

UNIVAC 
Part No. 

Digital Magnetic Tape 7059800-XX 
R D-358(V) 1 /UYK Recorder-Reproducer, 

Digital Magnetic Tape (7-track, 
4 transports) 7059800-01 

RD-358(V)1/UYK Recorder-Reproducer, 
Digital Magnetic Tape (7-track, 
2 transports) 7059800-11 

RD-358(V)3/UYK Recorder-Reproducer, 
Digital Magnetic Tape (9-track, 
4 transports) 7059800-02 

RD-358(V)4/UYK Recorder-Reproducer, 
Digital Magnetic Tape (9-track, 
2 transports) 7059800-12 

CY-7422/UYK Cabinet, Electrical 
Equipment 7059815-00 

C-9583(P)/UYK Control, Magnetic 
Tape Transport 7059900-00 

RD-393(P)/UYK Transport, Magnetic Tape 7601767-00 
PP-7067/UYK Power Supply 7601768-01 
MK-1698/UYK Installation Kit, Transport 7120018-00 
MK-1699/UYK Expansion Kit, Control 

(7-track) 7059850-00 
MK-1700/UYK Memory Kit, Read 

(7-track) 7059992-00 
MK-1701/UYK Interface Kit, Fast 

(-3 Volt) 7059987-00 
MK-1702!UYK Interface Kit, Slow 

(-15 Volt) 7059988-00 
MK-1703/UYK Interface Kit, Fast 

(+3.5 Volt) 7059989-00 

MK-1704/UYK Expansion Kit, Control 
(9-track) 7059878-00 

MK-1705/UYK Format Kit, Read-Write 
(1600 BPI) 7059879-00 

PL-1364/UYK Head, Recorder-Reproducer 
(7-track) 7601884-01 

PL-1365/UYK Head, Recorder- Reproducer 
(9-track) 7601884-00 


