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DATA PROCESSING SET
AN/UYK-20(V) and
AN/UYK-20X (V)
1. SCOPE _
1.1 Scope. - This specification establishes the require-
ments for a microprogrammed 16-bit data processing set, herein-
after referred to as the DPS., The DPS provides a standard

processor that meets the processing requirements of various
shipboard, land based, and submarine applications.

2. APPLICABLE DOCUMENTS

2.1 Government documents. - The following documents of the
exact issue shown form a part of this specification to the extent
specified herein.

SPECIFICATIONS
Military

MIL-S-901C Shock Test, H. I. (High Impact);
‘Shipboard Machinery, Equipment and
Systems Requirements for

MIL-M-7793D Meter, Time Totalizing
with Supplement 1
31 December 1969

MIL-Q-9858A Quality Program Requirements

16 December 1963 o
MIL-P-15024D Plates, Tags and Bands for

with Supplement 1 Identification of Equipment
9 March 1972

MIL-E-15090B ’ Enamel, Equipment, Light Gray

Amendment 2 Formula 111 .

29 February 1956

MIL-E-16400F Electronic Equipment, Naval Ship
Amendment 5 and Shore: General Specification
28 November 1969 ' » ~ : _
MIL-E-17555G - Electronic and Electrical Equipment,
Amendment 2 Accessories, and Repair Parts: -

15 April 1970 Packaging and Packing of -
MIL-F-18870D Fire Control Equipment, Naval Ship
18 August 1967 and Shore, General Specification
MIL-P-19834B ~  Plate, Identification, Metal Foil,

7 November 1972 Adhesive Backed
Naval Electronics Systems Command

 ELEX-C-135 - Computer, Digital Data,
No Revision Combat System
27 November 1972

UDI-596B 22/31-02 9/63 o Pammreey mAND
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X

STANDARDS
Federal
FED-STD-151b
24 Nov 1967
Military

MIL-STD-108E
04 August 1966

MIL-STD-130D
with change
Notice 1

30 July 1971

MIL-STD-167B
11 August 1969

m MIL-STD-188C
24 Nov 1969

MIL-STD-189
with Notice 2
14 March 1961

MIL-STD-454C
15 Oct 1970

MIL-STD-461A
0l May 1970

MIL-STD-462
with Notice 3
9 February 1971

 MIL-STD-740B

Notice 1
22 June 1965

*
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Metals, Test Methods

Definitions of the Basic Require-
ments for Enclosures for Electric
and Electronic Equipment

Identification Marking of U. S.
Military Property

Mechanical Vibrations of
Shipboard Equipment

Military Communication System
Technical Standards

Racks, Electrical Equipment, 19-
Inch and Associated Panels
Standard General Requirements for
Electronic Equipment

Electromagnetic Interference
Characteristics, Requirements for

“Equipment ' -

‘Electromagnetic Interférence

Characteristics, Measurement of

Airborne and Structureborne Noise
Measurements and Acceptance
Criteria of Shipboard Equipment
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MIL-STD-1399A Interface Standard for

20 Decembexr 1972 Shipboard Systems

MIL-STD-1472A Human Engineering Design Criteria

15 May 1970 for Military Systems, Equipment

and Facilities
HANDBOOKS
Military
MIL-HDBK-217A Reliability Stress and Failure
with Notice 2 Rate Data for Electronic Equipment

30 December 1972

(Copies of specifications, standards, drawings, and publications
m required by suppliers in connection with spec1f1c procurement

functions should be obtained from the procuring act1v1ty or as
directed by the contracting officer).

PUBLICATIONS,
Electronic Industries Association (EIA)

RS- 232 C ' Interface Between Data Terminal

August 1969 and Data Communication Equipment
- Employing Serial Blnary Data
Interchange

(Coples of EIA publication may be obtained from EIA Englneerlng
Dept. 2001 Eye St. NW, Washington D.C. 20006)

®
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2.2 Non-Government documents. - The following documents form

a part of this specification to the extent specified herein. Un-
less otherwise indicated the latest issue in effect shall apply.

SPECIFICATIONS
- Sperry Univac

DS 4772

SB-10441-100
SB-10441-400

SB-10592
SB-10631
SB-12407

DRAWINGS
905411

7101943

7126400

7901743

Interface Characteristics,
Univac Defense Computer Equipment

Data Processing Set
AN/UYK-20(V)
Acceptance Procedures for

Data Processing Set
AN/UYK-20(V)
Test Data Record

Mlcroprogrammed Controller,
AN/UYK-20(V)

Serial Interface
MIL-STD-188 and EIA STD RS-232

Serial Interface Characteristics
Univac Defense Computer Equipment

Connector, Plug, Electrical--
Female, 7 contact, MS 3106

Connector Assembly,

Electrical - 120 pin

Data Proce531ng Set

AN/UYK~20(V)

Outline and Installatlon Drawing

Connector, Plug Electrical --

~ Female, 5 Contact, MS 3126F

(Application for copies should be addressed to Univac, D1v151on
of Sperry Rand, P.O. Box 3525, St. Paul, MN 55165.) ,

UD1-5968 22/31~02 9/63
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3. REQUIREMENTS

3.1 Design and construction. -

3.1.1 General design. - Except as specified herein, the
- DPS shall meet all requirements of MIL-E-16400. The objectives
specified in MIL-E-16400 for reliability, simplicity, ease of
installation and maintenance shall be considered durlng all
phases of the equipment design.

3.1.1.1 Modular construction. - The DPS shall employ
modular construction in accordance with MIL-E-16400. The DPS
shall use plug-in printed-wiring assemblies to the fullest
extent practical.

3.1.1.2 Interchangeability. - The DPS shall meet the
following interchangeability requirements: '

a. The DPS shall meet the requirements of
MIL-STD-454, Requirement 7, Interchangeability.

‘mh b. All replaceable assemblies shall be physically and

electrically interchangeable with corresponding
parts of all DPS's covered by this specification
without drilling, filing, or the use of undue force.
Replacement assemblies, when installed, shall not
cause a departure from the performance specified
herein.

c. The DPS shall be 1nterchangeable with the same
type of DPS when configured w1th the same options
as defined in 6.1.

3.1.1.3 Standardization. - The DPS design shall use the
greatest practical unitormity of engineering criteria, items,
processes, equipments, and parts to ensure the minimum variety
of such items, and to effect optimum interchangeability of
equipment parts and components. The DPS de51gn shall use
equipment and components already supported in the Naval/Defense
Supply Agency supply system to the maximum extent possible.

3.1.1.4 1Installed options. - The DPS shall be fully wired
to accommodate all optlonal features and requirements (see 6.1).
Except that the input power option shall be specified prior to
manufacture, all configuration options shall be installed or
removed by the pluggable addition, removal or replacement of

appropriate hardware modules., The removal or addition of all

‘ options shall be permltted within the constralnts specified
herein.

JD1-596B 22/31-02 9/63
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3.1.2 Mechanical design. -

3.1.2.1 Physical size and weight. - The size and weight
of a maximum configuration DPS shall be as specified in table I.
The DPS shall be capable of being passed through a circular hatch
25 inches in diameter and through an opening 20 inches wide and
28 inches high, with 10 inch radius rounded corners. The DPS
mounting and clearance dimensions shall be as spec1f1ed on
Drawing 7126400.

Table I. Size and Weight

Parameter
Height 20 inches max.
- Width ' 19 inches max.
Depth 24 inches max.
’ (not including
0 » shock pins)
| V Weight 220 pounds max.

3.1.2.2 Mechanlcal configuration. - The DPS mechanlcal
configuration shall be as shown in flgure 1,

3.1.2.3 Rack mounting. - The DPS shall be capable of
being base mounted or rack mounted. Mounting in electrical
equipment racks shall be in accordance with MIL-STD-189.

¢
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PROCESSOR AND IOC
| ' MAINTENANCE PANEL

POWER SUPPLY

MEMORY, 65K MAX

(] FIGURE 1 - DPS MECHANICAL CONFIGURATION

UDI-5968 22/31-02 9/63
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3.1.2.4 Interface connectors. - The DPS interface connector
part numbers shall be as specified on Drawing 7126400. The DPS
interfaces shall mate with the mating connectors specified on
Drawing 7126400. The jack and pin assignments shall be as
specified in Appendix 1O,

3.1.2.5 Cooling. - The DPS shall be air cooled using
ambient air within the operating temperature range specified
herein. The DPS shall exhaust 3420 BTU's per hour maximum into
the ambient environment. Cooling fans shall be integral to the
cabinet. The DPS shall be designed such that water cooling can
be implemented through redesign of the cabinet only.

3.1.2.6 Plug-in assembly keying. - All plug-in assemblies
shall be mechanically kevyed.

3.1.2.7 Human engineering. - The DPS shall 1ncorporate
human engineering in accordance with MIL-STD-1472,

3.1.2.8 Identification and marking. -

3.1.2.8.1 Nameplate. - The nameplate used on the DPS shall
be in accordance with MIL-P-15024 except that it shall be bonded
as specified in MIL-P-19834. Units with 400 Hz power shall have
the AN/UYK-20(V) designation. Units with 60 Hz power shall have
the AN/UYK-20X(V) designation. No company identification other
than that allowed for the nameplate shall appear on the DPS.

3.1.2.8,2 Field change identification‘glate. - An identi-
fication plate sha e provided on the DP or the sole purpose
of noting field changes. .

3.1.2.8.3 Markings. - Markings used on the DPS shall be
in accordance with MIL-STD-130 and shall include serialization
for the DPS replaceable assemblies, sub-assemblies, and printed
wiring boards.

3.1.2.8.4 Reference designations. - Parts identification
by reference designation shall be in accordance with MIL-E-16400.

3.1.2.9 Finish and color. - The exterior painted surfaces
shall be in light gray which matches the color spec1f1ed in
MIL-E-15090. .

UD1-5968 22/31~-02 9/63
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3.1.3 Electrical design., -

3.1.3.1 Overload protection. - Overload protection shall
" be provided by the use of the circuit breakers in accordance
with MIL-E-16400.

3.1.3.2 Time meter. - The DPS shall have a time meter
that shall cumulatively record the time that ac power is being
applied and the logic power switch is activated. The range of
the meter shall be O to 9999 hours; the meter shall not be
capable of being reset. The meter shall be in accordance with
MIL-M-7793. '

3.1.3.3 Grounding. = Circuit grounding shall be in accord-
ance with MIL-F-18870. The DPS enclosure shall provide a point
for grounding, by means of a suitable ground strap, to a single
common ground point. All grounds within a section or subassembly
shall be connected to a common ground on the enclosure.

UDI-596B 22/31-02 9/63
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3.1.3.4 Circuits. - The DPS circuits shall be designed such
that grounding of the output elements or partial or complete power
failure shall not cause damage to components. The sudden applica-
tion of normal loads to output amplifiers or circuits shall not
cause overload protection circuits to operate. Where printed
wiring cards or modular construction are used, ground potential
and voltages shall be assigned to pins of all plug-in assemblies
in a uniform manner so that a given potential is applied to pins
of the same number on all plug-in assemblies. All relay coils
shall have diode suppression, or equivalent.

3.1.3.5 Test points. - Test points shall be accessible
from the front of the DPS with the access doors open. MIL-E-16400
shall be used as a guide for selecting signals to be available at
the test points. An adequate number of test points shall be lo-
cated within the DPS to facilitate the performance of trouble-
shooting. Test points on plug-in assemblies shall be accessible
without removing the assembly from its connector. Short circuits
from a test point to ground shall cause no circuit damage.

. 3.1.3.6 Safety. - Safety requirements for the DPS shall be
as specified in MIL-E-16400 and as specified herein.

3.1.3.7 Overtemperature protection., - The DPS shall have
an overtemperature indicator that shall light and an audible
alarm that shall sound when the cabinet internal air temperature
is within 25°F of the maximum temperature at which the DPS can
operate without component damage. The DPS shall stop operation
when the cabinet internal air temperature exceeds the maximum
safe operating temperature. The DPS shall have a switch to
disable the audible alarm and a switch to override the over-
temperature shutdown,

3.2 Primary power., - The DPS shall Opeiate és specified
herein when supplied with one of the sources (see 6.l1) specified
in table II. Each type of primary power shall require a corre-

sponding type of power supply. Table II meets the requirements

of Type I shipboard power of MIL-STD-1399 and conforms to the
transient requirements of MIL-E-16400 except that steady state

~tolerance band shall be as specified in MIL-STD-1399.
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Table II. Primary Power Options
Option
Characteristics 1 2 3 4 5 6
Voltage (volts) 115 line-| 115 line-| 208 line-| 208 line-| 115 115
to-line to-line to-line to-line
Steady state volt|+ 5% + 5% + 5% + 5% + 7% + 7%
age tolerance
Phases o 3-Delta 3-Delta 3-Wye 3-Wye 1 1
Power (watts maxi-{|1000 1000 1000 1000 10GC0 1000
mum for maximum
configuration)

‘| Phase rotation A:B:C A:B:C A:B:C A:B:C Not applicable| Not applicable
Frequency 400 Hz | 6G Hz 400 Hz 60 Hz 400 Hz 60 Hz
Steady state fre- |+ 5% + 5% + 5% + 5% + 5% + 5%
quency .tolerance .

Maximum transient ' ,
voltage(see note 1)||+ 20% + 20% + 20% + 20% + 20% T 20%
%aximum transient || '
requenc :
(seg;notg 2) + 3% + 3% -+ 3% + 3% + 3% + 3%

Note 1:

Maximum transientyvoltage shall be in addition to

the steady state tolerance and shall recover to
the steady state tolerance within 2 seconds.

Note 2:

the steady state frequency tolerance limts.

Maximum transient frequency is 3% with 1% outside

DUAINMISEARX SIS

09TOT-4dS.
T08WAS NOILVII4133dS

4

133HS
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3.3 General performance. - The DPS shall be a digital
data processor which shall sequentially execute instructions
from a program stored in memory. The DPS word length shall
be 16-bits. The DPS shall use both single length (lé6-bit)
and double length (32-bit) instructions. The DPS shall
perform operations using literal (4-bit), byte (8-bit),
single length (16-bit) and double length (32-bit) operands.
The DPS shall have memory for program and data storage and
input-output channels for data transfer operations with other
equipments. The DPS shall use a microprogrammed control
structure. The DPS shall have relative addressing and cas-
caded indirect addressing.

3.3.1 DPS arithmetic. - The DPS shall perform arithmetic
operations using two's complement integer arithmetic. Arith-
metic operations shall use signed numbers.  The most signifi-
cant bit of an operand shall be the sign bit: O shall mean a
positive quantity, 1 shall mean a negative quantity.

3.4 Detail performance. -

3.4.1 Instruction repertoire. - The DPS instruction
repertoire shall be as specified in table III. The instruction
execution time shall be as specified in table III, with a ;
tolerance of + 10%, and shall be predicated upon a single-port
memory with no indirect addressing. If the Direct Memory Access
(DMA) option is implemented, the execution times for each
instruction may increase 65 ns nominal. The execution times
shall include all the time necessary for the instruction read,
interpret, and operand read, as well as perform the instruction
itself. The DPS shall perform the instruction repertoire in
any sequence with any operand address or data word bit pattern
without malfunction or erroneous result. When executing an
instruction, the contents of R_, R_, and Y shall not be changed
unless specified in the indiviéual,instruction. “An attempt to
execute any unassigned or unused instruction shall result in an
instruction fault interrupt. The detailed individual instruction
requirements shall be as specified in Appendix 30. The Condition
Code usage shall be as specified in table IV. The symbols used
in the instruction definitions shall be as specified in table V.

JD1=5968 22/31-02 9/63
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Table III. Instruction Repertoire
Operation "Execution Time
Code Format Instruction (Microseconds)
00 RR | Diagnostic Return 0.7
RI Unassigned -
RK Unassigned -
RX Byte Load 2.25
Ol RR Load .75
RI-2 | Load 1.5
RK Load 1.5
RX Load 2.25
02 RR Unary-Arithmetic 1.0
RI-2 | Load Double 2.25
RK Unassigned -
RX Load Double 3.0
03 RR Unary-Control 0.9 -»8.0%*
RI Unassigned -
RK Unassigned -
w RX Load Multiple 1.5 +*N times.75
*N = Number of registers loaded.

**¥Execution times for O3RR, Unary-Control Instruction

m value
0 8.0
1 0.
2 0.
3 - 0.
4 1.
5 1.
6 0
7 0
10 1
11 1
12 1
13 0
14 1
1% 1
16 0
17 0

(&)

N RN, I3) VWL VOON 000

Execution time (microseconds)
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Operation Execution time
Code Format Instruction (Microseconds)
*04 RR  |Unary-Shift 3.3-» 8.5

RI Unassigned -
RK Unassigned -
RX Byte Load and Index by 1 2.25
05 RR |Set Bit 1.5
RI-2{Load and Index by 1 1.5
RK Unassigned -
RX Load and Index by 1 2.25
06 RR |Clear Bit 1.5
RI-2|Load Double and Index by 2 - 2.55
RK Unassigned ‘ -
RX Load Double and Index by 2 3.3
0) ¥ Execution times for 04RR, Unary-Shift Instruction
m value Execution time (microseconds)
0 (optional) 8.5 | |
1 6.3
2 7.2
3 3.3
4-17 -

UD!I-596B 22/31-02 9/63
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Table III. Instruction Répertoire (continued)
Operation Execution Time
Code Format Instruction Microseconds)
07 RR Compare Bit 1.8
RI-2 | Load PSW 3.0
RK Unassigned -
RX Load PSW 3.75
10 RR Logical Right Single Shift l.O
RI Unassigned -
RK. Logical Right Single Shift 1.7
RX Byte Store 2.4
11 RR Algebraic Right Single Shiftff 1.0
RI-2 | Store 1.7
RK Algebraic Right Single Shift 1.7
w RX Store 2.4
12 RR Logical Right Double Shift 2.6
RI-2 | Store Double ; 2.4
RK Logical Right Double Shift 3.2
RX Store Double 3.2
13 RR- |Algebraic Right Double Shiff 2.6
RI _Una551gned ‘ =
RK Algebraic Right Double Shlft 3.2
RX Store Multiple 1.4+ *N x 1.1
14 RR | Algebraic Left Single Shift| 1.0
" RI Unassigned -
RK Algebraic Left Slngle Shlft 1.7
RX  |Byte Store and Index by 1 2.4
* N = numbér of registers stored
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Table III. Instruction Repertoire (continued)
Operation Execution Time
Code |Format Instruction (Microseconds)
15 RR Circular Left Single Shift 1.0
RI-2 | Store and Index by 1 1.7
RK Circular Left Single Shlft 1.7
RX Store and Index by 1 2.4
16 RR Algebraic Left Double Shift 2.7
RI-2 | Store Double and Index by 2 2.6
RK Algebraic Left Double Shift 3.3
RX Store Double and Index by 2 3.3
17 RR Circular Left Double Shift 2.4
RI-2 | Store Zeros. 1.7
0 ' RK Circular Left Double Shlft 3.0
RX Store Zeros 2.4
20 . "RR Subtract .75
RI-2 | Subtract 1.5
RK - Subtract 1.5
RX Subtract 2.25
21 RR Subtract Double 1.7
RI-2 | Subtract Double 2.25
RK Unassigned o=
~ RX 'Subtract Double 3.0
22 RR Add .75
~RI-2 | Add 1.5
RK Add 1.5
RX Add $2.25
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Table III. Instruction Repertoire (continued)
Operation : Execution Time
Code Format Instruction Microseconds)
23 RR Add Double 1.5
RI-2 | Add Double 2.25
RK Unassigned -
RX Add Double 3.0
24 RR Compare .90
RI-2 | Compare 1.5
RK Compare 1.7
RX Compare 2.25
25 'RR Compare Double 1.7
RI-2 | Compare Double 2.25
RK Unassigned -
RX Compare Double 3.0
0 26 RR Multiply 3.8
RI-2 | Multiply 4.0
RK Multiply 4.4
RX Multiply 4.6
27 RR Divide 6.8
RI-2 | Divide 7.0
RK Divide 7.4
RX Divide 7.5
30 RR AND .75
RI-2 | AND 1.5
RK AND 1.5
RX AND 2.25
31 RR OR .75
RI-2 | OR 1.5
RK OR 1.5
RX OR 2.25
32 RR | Exclusive OR 75
RI-2 | Exclusive OR 1.5
RK Exclusive OR 1.5
» RX Exclusive OR 2.25
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Table III. Instruction Repertoire (continued)
Operation Execution Time
Code Format Instruction (Microseconds)
33 RR Masked Substitute 1.4
RI-2 | Masked Substitute 1.5
RK Masked Substitute 2.0
RX Masked Substitute 2.25
34 RR Compare Masked 1.5
RI-2 Compare Masked 1.7
RK Compare Masked 2.1
RX Compare Masked 2.4 v
35 RR 1/0 Command 4,0% + 1/0 Inst
RI-2 Biased Fetch 2.25
RK Remote Execute 1.5 + Inst
RX Biased Fetch 3.0
36 RR Unassigned
RI Unassigned
RK Unassigned
RX Unassigned N
37 RR Trigonometric 11.8 (without
_ ' ’ : Prescale)
- Hyperbolic** 15,3 (with
Prescale)
RI Unassigned
RK Unassigned
RX Unassigned
40 RR Conditional Jump 1.1
RI-1 | Local Jump 1.2
RK Conditional Jump 1.7
RX Conditional Jump 2.4
41 RR Index Jump 1.4
RI-1 | Local Jump Indirect 2.0
RK Index Jump 2.1
RX Index Jump 2.25
42 RR Jump and Link Register 1.2
RI Unassigned -
RK Jump and Link Register 1.2
RX Jump and Link Register 2.25
% Includes the time to clear bits 14 and 15 of memory address 000140
*¥ QOptional.
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Table ITI. Instruction Repertéire‘(continued)
Operation ' Execution Time
Code Format Instruction (Microseconds)
43 RR Unassigned -
RI-1 Local