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$6T301257" if:

T+ OR-ELECTRICAL SHOCK
WHEN Bag THING HAS STOPPED

1. INITIAL PROCEDURE
Switch off the current. If this, i
a folded newspaper; use the casua
off. If the victim sdmr&thmg has

2, STARTING POSITION
Victim_face- up. Tilt head back and
_pull, chin forward.to open air passages.

3. INFLATION" 4. EXHALATION

Seal victim’s" nose ‘by pmchmg nostrils. Open When you see the victim’s chest rise remove

your motith-wide and ‘inflate the victim's lungs your mouth to allow the air to escape from

by blowing air into his mouth. his lungs, and turn your head to one side.
Continue with 3 & 4 until natural respiration
returns.

Do not .exceed 10-12 breaths per. niin_u.té., If stomach contents are regurgitated, turn the victim’s head to one

side and .clean, out his mouth. When there are signs of natural respiration returning adjust your breathing to
coincide with the victim.

ii.
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’"'-When using solvents, pro' ,

- and avoid breathing hazatdeus 'fumes. When

cleaning with compressed’ ywear safety

goggles and use clea b a§ d pressure
not exceeding 20N/cm 5 1b/1n.). ,

E
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AMENDMENT HISTORY PAGE

Insert latest amendméﬁt pages, dispose of superseded pages
in accordance w1th appllcable regulatlons. :

v
‘l cE

NOTE

On an amendment page, the portion of the text affected
by the latest change is indicated by a vertical 1line,
or other change symbol, in the outer margin of the
page. Changes to-illustrations are indicated by
miniature pointing hands. Changes to wiring diagrams
are indicated by shaded areas.

Total number of pages im this handbook is 213, consisting
of the following .

Page Amendment Page Amendment

No. No. No. No.
i-xx 0
lei = 1=-vii 0
l-viii blank 0
1-1 - 1-104 0
2-1 - 2-vi 0
2-1 - 2-41 0
2-42. blank o
2-43 - 2-61 0
3-1 0
3-ii blank o
3-1 - 3-12 193

# Zero {n,this column indicates an original page.
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Juyz;g?ﬁgiNTRODUCTION

This handbook contains instructions for the offsite
maintenance of the Antenna Subsystem Angle Encoder Unit LRU.
References are contained within this handbook to the General

Offsite Maintenance Handbook SGT 3003-3. The handbook is divided

into three parts.

Part 1 contains technical details and is divided into
two sections. Section I contains the circuit analysis and
Section II contains the mechanical description.

Part 2 contains the maintenance and repair procedures
and is divided into seven sections. Section I contains perfor-
mance test/fault isolation inStruetions; Section II contains
disassembly and reassembly instructions; Section III contains
repair procedures; Section IV ‘contains alignment and adjustment
instructions; Section V contains-calibration procedures; Section
VI contains postrepair checkout instructions and Section VII
contains packaging/packing 1nstruct10ns for reshipment of an
LRU. %

Part 3 contains lists of the electrical, electronic and
mechanical components of the LRU's segregated into the different
modules in which they are fltted.

c/x:.'. .

.5188.1 S vi
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vii ~~8GT 3012-2

GLOSSARY OF ABBREVIATIONS

ac Alternating Current
BCD - Binary Coded Decimal %
CLK Clock .
COM Common i
DAC* - Digital to Analogue Gonverter R
dc Direct Current e T Tan .
EC - 'End Conversion' s o .
EOC - End of Conversion i L ES A
FET Field Effect Transistor

G

H
Hz Cycle

I
IC Integrated Circuit
in Inch
1/P Input

K
K Kelvin
k Kilo (1000)

L
1b Pound (weight)
‘1b/in Pounds per Square Inch
LED Light Emitting Diode
LRU Lowest Repairable Unit
LSB Least Significant Bit

vii -+ IS8S.1
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MSB
N/A Not Applicable,,_ﬁ;,f“¢;$ ;
0
o/p Output
P
P-P Peak-to-Peak
Pres Pressure
PSU Power Supply Unit
.-Q
QTY Quantity
g - R
Ref . Reference . . ..
Reg .. ~Regulator"’““ )
B '
. Sec " 'Second
‘8C ;_ﬁStart Conmer&lon BT e
sig v S1gna1 o
P f ’ " T I .-l
TBS To Be Supp11ed fanp
TTL " Transistor Trans1stor Loglc
w7 u
u$ * Microsecond
Bosrd T
H ‘_, T V
- Vac Volts A1ternat1ng_purrent
Vde- Volts D;rect Current.,
I88.1 Lviii
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PART 1
SECTION I
CIRCUIT ANALYSIS
1.1 GENERAL
This section contains a detailed circuit analysis. for
each LRU assembly of the angle encoder unit which can be repaired
using depot facilities. Also included is a table of integrated

circuits (IC's) used within each LRU.

1.2 REPAIR LEVELS

This paragraph defines the deﬁot repairable,'throwaway
and factory repairable items of the angle encoder unit.

1.2.1 DEPOT REPAIRABLE
a. Synchronous Demodulator/Multiplexer Board P/N 212195-6.
b. Signal Conditioning Board P/N 206497-13
c. 8in/Cos Network Board P/N 206499-1
d. Successive Approximation Board P/N 206498-1

e. Address Combination Board P/N 209508-1

- PDN(2022)0018 - MIS EN LECTURE PUBLIQUE

f. Dual Output Registers Board P/N 212194-2

g. Adder/Complementer Board P/N 212814-1

h. 102 to 1072 Binary/BCD Board P/N 207730-2

i. 1073 Binary/BCD Board P/N 207733-3
" j. Differential Line Driver Board P/N 212815-1

k. 1200 Hz Oscillator Board P/N 211190-5.

PUBLICLY DISCLOSED

1. +15 Vdc Power Supply Assembly R115 (PsSl).
m. +5 Vdc Power Supply Assembly 210 (PS2).

o n. Extender Board Assemblies P/N 212189-1 and P/N 211300-1

1.2.2 FACTORY REPAIRABLE
None

1-1 ISS.1
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1.2.3 THROWAWAY ITEMS
Chassis/pcb mounted components can be disposed of locally.

1.3 CIRCUIT ANALYSIS

Analogue data representing antenna azimuth and elevation
is received by the angle encoder unit as sine and cosine (coarse
and fine) 1200 Hz inputs. These inputs are demodulated to
produce dc levels which are time-division multiplexed into
separate sine and cosine outputs representing azimuth fine,
azimuth coarse, elevation fine and elevation coarse data.
The multiplexed data is converted into 13-bit digital format;
coarse data has a value of 180° (MSB) to 0.043° (LSB), fine
data has a value of 5.625° (MSB) to 0.001° (LSB).

Certain circuit boards of the angle encoder process azimuth
data only or elevation data only. Other boards process fine
and coarse azimuth and elevation data at different times in
the conversion sequence. Throughout the remainder of this
description, angles and sequences refer to coarse data unless
otherwise stated. '

The following paragraphs contain detailed circuit analysis
for each LRU and are referenced to schematic diagrams included
at the end of part 1.

1.3.1 SYNCHRONOUS DEMODULATOR/MULTIPLEXER BOARD P/N 212195-6

This board demodulates angle data inputs (coarse sine
and cosine, fine sine and cosine) to produce dc outputs with
amplitudes and polarities proportional to the angle data inputs.

These dc outputs are combined to provide time-division multiplexed

cosine and sine outputs.

1.3.1.1 Circuit Description. A simplified block diagram of

the board is shown in figure 1-1. The four synchronous demodulators

are similar and the two output switching circuits (coarse and
fine) are identical. All four demodulators are supplied with

a common (synchronizing) 1.2 kHz waveform. This circuit description

details the signal path for a coarse-sine input. The coarse

SIN input to board pins CC and BB is a 1.2 kHz sinewave, amplitude-

modulated by the coarse-sine angle data (see figure 1-2).

This input is passed to differential amplifier U2, which provides
a gain of 2 (1.3 for the 'fine' demodulator circuits) and rejects
unwanted common-mode signals. From U2-6 the signal is passed

to PNP transistor switch Ql, and through an inverting, unity-
gain stage Ul to NPN switch Q2. Ql and Q2 are switched on

and off alternately by a + 13 V 1.2 kHz reference output from

Ql0 emitter, The resultant output at Ql1/Q2 emitters is a full-
wave rectified dc voltage. This output is smoothed by low-

pass filter R62, C2 and passed through non-inverting, unity-

gain buffer stage Ul0 to analogue switch Ull.
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PART 1
SECTION I
CIRCUIT ANALYSIS
GENERAL

This section contains a detailed circuit analysis for

each LRU assembly of the angle encoder unit which can be repaired

using depot facilities.

circuits (IC's) used within each LRU.

1.2

REPAIR LEVELS

This paragraph defines the depot repairable, throwaway

and factory repairable items of the angle encoder unit.

1.2.1

1.2.2°

DEPOT REPAIRABLE

Also included is a table of integrated

a. Synchronous Demodulator/Multiplexer Board P/N 212195-6.

b. 8Signal Conditiomning Board P/N 206497-13

c. 8Sin/Cos Network Board P/N 206499-1

d. Successive Approximation Board P/N 206498-1
e. Address Combination Board P/N 209508-1

f. Dual Output Registers Board P/N 212194-2

g. Adder/Complementer Board P/N 212814-1

h. 102 to 10™2 Binary/BCD Board P/N 207730-2
i. 1073 Binary/BCD Board P/N 207733-3

j. Differential Line Driver Board P/N 212815-1
k. 1200 Hz Oscillator Board P/N 211190-5.

1. +15 Vdc Power Supply Assembly R115 (PS1).

m. +5 Vdc Power Supply Assembly 210 (PS2).

n. Extender Board Assemblies P/N 212189-1 and P/N 211300-1

FACTORY REPAIRABLE
None '
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1.2.3 THROWAWAY ITEMS
Chassis/pcbh mounted components can be disposed of locally.

1.3 CIRCUIT ANALYSIS

Analogue data representing antenna azimuth and elevation
is received by the angle encoder unit as sine and cosine (coarse
and fine) 1200 Hz inputs. These inputs are demodulated to
produce dc levels which are time-~division multiplexed into
separate sine and cosine outputs representing azimuth fine,
azimuth coarse, elevation fine and elevation coarse data.
The multiplexed data is converted into 13-bit digital format;
coarse data has a value of 180° (MSB) to 0.043° (LSB), fine
data has a value of 5.625° (MSB) to 0.001° (LSB).

Certain circuit boards of the angle encoder process azimuth
data only or elevation data only. Other boards process fine
and coarse azimuth and elevation data at different times in
the conversion sequence. Throughout the remainder of this
description, angles and sequences refer to coarse data unless
otherwise stated.

The following pafagraphs contain detailed circuit analysis
for each LRU and are referenced to schematic diagrams included
at the end of part 1.

1.3.1 SYNCHRONOUS DEMODULATOR/MULTIPLEXER BOARD P/N 212195-6

This board demodulates angle data inputs (coarse sine
and cosine, fine sine and cosine) to produce dc outputs with
amplitudes and polarities proportional to the angle data 1inputs.
These dc outputs are combined to provide time-division multiplexed
cosine and sine outputs.

1.3.1.1 -Circuit Description. A simplified block diagram of

the board is shown in figure 1-1. The four synchronous demodulators
are similar and the two output switching circuits (coarse and

fine) are identical. All four demodulators are supplied with

a common (synchronizing) 1.2 kHz waveform. This circuit description
details the signal path for a coarse-sine input. The coarse

SIN input to board pins CC and BB is a 1.2 kHz sinewave, amplitude-
modulated by the coarse-sine angle data (see figure 1-2).

This input is passed to differential amplifier U2, which provides

a gain of 2 (1.3 for the 'fine' demodulator circuits) and rejects
unwanted common-mode signals. From U2-6 the signal 1is passed

to PNP transistor switch Ql, and through an inverting, unity-

gain stage Ul to NPN switch Q2. Ql and Q2 are switched on

and off alternately by a + 13 V 1.2 kHz reference output from

Q10 emitter. The resultant output at Ql/Q2 emitters is a full-

wave rectified dc voltage. This output is smoothed by low-

pass filter R62, C2 and passed through non-inverting, unity-

gain buffer stage Ul0 to amalogue switch Ull.
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The output from Ull-5 is combined with the output from
Ul4-5 (coarse and fine data) to produce a time-multiplexed
MPLX SIN output at board pin 8. The switches are operated
when the appropriate select coarse or fine input is at 'l',
These inputs are of 500us duration, and occur at the intervals
shown in the timing diagram, figure 1-3,

A 1.2 kHz, 10.4 V p-p reference waveform input at board
pin F is clipped by CR2 and CRl, amplified by U9 and passed
to push-pull current driver stage Q9, Ql0. The output produced
at Q9/Ql0 emitters is a 1.2 kHz - 13 V square waveform. This
waveform provides the reference input to all four synchronous
demodulator circuits, and a REF, SQ. OUT output at board pin R.

1.3.2 SIGNAL CONDITIONING BOARD P/N 206497-13

This board produces TTL compatible outputs representing
the polarities of sine and cosine input signals. The sine
and cosine inputs are processed to produce negative sine/positive
cosine outputs regardless of input polarity. A 660 kHz clock
signal for external circuit use is also generated by this board.
Phase relationships of the input and output signals are shown
in figure 1-5.

1.3.2.1 Circuit Description. Sine and cosine signal processing
circuits are similar, the only difference being the polarity

of output. Only one multiplexed input (sine) is described

in detail. The multiplexed sine MPLX SIN input signal at board
pin X is passed to high-impedance, unity-gain buffer stage

A3 (see figure 1-4). Potentiometer R15 is used to adjust A3
offset (0V output at test point board pin J, with board pin

X grounded). The buffered output is passed to: '

Sine polarity stage A4.
Sine continuous stage A2.

In A4, the sine signal is compared with a de¢ level (0V
nominal), applled to A4 non- 1nvert1ng 1nput from divider R3l
and R32 If the signal at board pin X is greater than 0OV (0°
to 180°), A4 output goes low cutting off output switch Q13,
and a +4 V SIN POL output is produced at board pin 5. Alternat-
ively, if the input at board pin X goes below OV (180° to_360°),
Ql3 conducts and the output at board pin 5 goes to OV. The
output at board pin 5 therefore represents the sine signal
polarity. The cosine signal MPLX COS is processed in a similar
circuit and produces a cosine polarity COS POL output at board
pin D. The two polarity signals are processed externally and
returned to board pins H (SIN CONT) and E (COS CONT) with the
following phase relationships (figure 1-5).
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Polarity Quadrant
Sin Cos
- + 0° - 90°
- - 90° - 180°
+ - 180° - 270°%
+ + 270%°¢ - 360°%

The SIN CONT signal is passed to a level converter stage .
formed by Q12 and Qll. This stage produces switching outputs
at suitable levels (-15 Vv, +5 V) to operate FET sw1tches Q9

and Q8. With a low input at board pin H (0° to 180°) Q12 conducts,

switching on Q9, and Qll cuts off, switching off Q8. The output
from A3 is then passed via Q9 and R13 to A2-3. A2 therefore
inverts the input from A3 and a negative (SIN) dc waveform

is produced at Q10 emltter. Alternatively, a high input at
board pin H (180° to 360°) causes Q9 to cut off and Q8 to switch
on. The negative output from A3 is then passed without inversion
through A2, and again produces a negative waveform from Ql0
emitter. The output at QlO emitter is, therefore, always a
negative dc output, irrespective of the polarity of the input

at board pin X. The cosine input COS CONT processed in an
identical circuit except that the output stage, Ql6, is a PNP
type transistor. The output at Ql6 emitter (COS) is therefore
always a positive dc level.

A 660 kHz oscillator circuit is formed by R10, C3, Q6
and controlled by transistor switch Q5. Q5 is cut off when
the end of conversion (EC) input at board pin 21 goes low.
C3 then charges towards +15 V with a time constant determined
by R10. When the charge on C3 is sufficient to trigger Q6,
C3 discharges to ground through Q6. The resultant -output from
Q6 is a square wave at a frequency of 660 kHz. Output switch
Q7 provides a TTL compatible (+5 V, 0OV) clock output at board
pin 10. When the EC input goes high, Q5 conducts, C3 then
discharges through Q5 to OV, inhibiting the clock signal output.

1.3.3 SIN COS NETWORK BOARD P/N 206499-1

This board samples analogue (sine and cosine) angular
data inputs during the selected conversion sequence to produce
angular output data in ll-bit serial binary format at TTL levels.
The relative amplitudes and phase relationships of the cosine
(Cc0s) and sine (SIN) signals applied to the cosine and sine
ladder networks are shown in figure 1-5.

1.3.3.1 Circuit Description. The cosine ladder consists of

an analogue-to-digital converter formed by twelve NPN transistor
stages (Ql2 to Q24) (see figure 1-6). The transistors are
controlled by logic 'l' or logic '0O' gating signals, applied

1ss.1 ‘ 1-4
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through NPN switch drivers (Q25 to Q36) from the 21X to 211
(inverted) and 212 control inputs to the board. The collectors
of Q12 to Q24 are connected in parallel to the cosine signal
(C0S) input at board pin 11, and the emitter loads are connected
to a summing point at R36. Each stage only conducts when the
instantaneous amplitude of the cosine input is sufficiently

high to enable the stage to be forward-biassed by the control
input. The values of the emitter load resistors are selected
such that, if more than one stage is conducting, the potential
at the summing point remains constant.

The sine ladder is similar to the cosine ladder, except
that PNP transistors are used instead of NPN types. The ladder
receives the same control inputs as the cosine ladder, and
emitter loads are connected to a common summing point at R85.

Because the same control signal is applied to both ladders,
one transistor stage conducts and the corresponding stage 1in
the other ladder cuts off. The output of R36, R85 junction
is therefore positive (cosine ladder active) or negative (sine
ladder active) with referenc¢e to signal ground. This output
is limited by CRl1 and CR2 and then compared in Al with a dc
reference level, applied from offset control R31. The comparator
output at Al-6 is passed via level converter output stage Qll,
to provide a TTL compatlble (+5 Vv, 0V) output at board pin
20.

At the start of the conversion sequence, the first control

input applied 1s a 211X signal at board pin 17 representing

an angle of 45° Assuming that this input is at logic 'O’

and the 1nstantaneous cosine input is sufficiently high (greater

than an angle of 45 ), Ql2/Ql3 conducts. Al-6 goes to logic

'0' and a logic 'l' is passed from Qll collector to an external

register. The external register stores the logic 'l', maintains

the 211X control input at logic '0O' and sends a logic 'O’ 210X

(22.5°) control input to board pin 16. .
If the cosine signal is less than 45°, a logic '0' is

passed to the external register. The external register then

stores the logic '0', changes the 211X control input to logic

'l' and sends a logic 'l' 210X control signal to board pin 16.

PUBLICLY Ds:LOSED - PDN(2022)0018 - MIS EN LECT%E PUBLIQUE

Control input X is followed in sequence by control

inputs 29% (11.25°) to 21y (0.043%°). As each control input
samples the input signal, the logic 'l1'/'0O' outputs produced
from Qll1 are stored in the extermal register, and the appropriate
logic '1'/'0' control signals are generated for the next LSB

conversion. After control input 21X has been processed, the
conversion sequence is complete, with the ll-bit binary word,
equivalent to the angle input, stored in the externalAregister.“
Offset control R31 is adjusted so that with a 45° input the ‘i
output at Al-6 just switches to give a logic '0O' output. i
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1.3.4 SUCCESSIVE APPROXIMATION BOARD P/N 206498-1

This board provides sequential control outputs that are

used in an external digital-to-analogue converter (successive

approximation circuit) to sample fine and coarse azimuth and

elevation angle data. The binary output produced by the converter

is stored and the binary equivalent of the sampled data angle
is output in 13-bit parallel format.

1.3.4.1 (Circuit Description. A conversion sequence is initiated
by the start conversion (SC) signal of 10us duration applied

at board pin 7 (see figures 1-7 and 1-21). At this time, the
end-of-conversion (EC) input at board pin 9 is at logic '0'

and a logic 'l' is produced from Ul0-4 and a logic '0' from

U4-6. The SC signal therefore produces a logic 'l' output

from Ul6-6 to set JK bistable U6~15 to logic 'l'. This signal

is applied to U2-9 (SC) and U5-10 (MR) to initiate the conversion
sequence. The SC signal also sets U6-1 to logic 'l', provided
that an initial switch-on delay period (determined by C3 and

R5) has expired.

After 10us, the SC signal returns to logic '0', removing
the set inputs to the two JK bistables. The unilock input
at board pin 10 is then divided by two to give a train of clock
pulse outputs from U6-1. This output is applied as the clock
inputs to U2-7 and U6-13 and passed to board pin 8. The input
to U6-13 clears U6 and resets the signal at U6-15 to logic
'0'. . ’

When the end of conversion (EC) input at board pin 9 becomes
logic '1l', a logic '0' is produced at Ul0O-4 coincident with
the logic '0' to logic 'l' transition of the clock input at
Ul0-6, and a logic 'l' from U4-6 is passed to Ul6-4. The SC
input at Ul6-5 is now at logic '0O', and the logic 'l' produced
at Ul6-6 again sets U6-5 to logic 'l', terminating the conversion
sequence.

U2 and U5 are 8-bit registers, with U2 restricted to 6-
bit operation by a connection between U2-10 (FF) and U2-13.
The two modules are connected in series to operate as the succes-
sive approximation register. Stages Q6, Q4 and Q3 of U2 are
not used externally and the register produces an 1l-bit output,
although 14 clock pulses are required to shift the data through
all stages.

A conversion sequence is initiated by a logic 'l' applied
to U2-9 (SC) and U5-10 (MR) from U6-15. Data from Ul-6 is
then entered into U2 on the positive transition of the clock
input from U6-1, and the Q outputs of U5 are reset to logic
'0's. Conversion continues after the logic 'l' input at U2-9
returns to logic '0' until, after six clock periods, U2-11
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goes to logic 'l' and data stored in U2 is retained. This
logic 'l' is applied to U5-9 enabling data to be clocked into
U5. When 8 bits have been transferred, U5-11 goes to logic
'l' signalling the end of the conversion sequence, and data
stored in U5 is retained. The logic 'l' output from ‘U5-11

is passed through inverters to produce the end of conversion
(EC) output at board pin E. Board pin E is extermally linked
to board pin 9, and the EC signal terminates the conversion
sequence, ‘

The data outputs from the register are applied through
inverting buffers and exclusive OR gates to provide control

outputs from the board. Control outputs 211X to 21X and A

to E provide sampling outputs to the external digital-to-analogue
converter. The outputs produced from the converter in response

to the sampling inputs are fed back in serial form as the data
(COMP OUT) input at board pin 2. This input is passed through

an exclusive OR gate formed by Ul2 (pins 1, 2, 3) and inverter

Ul (pins 6, 7) to the data input of U2. The first data input

Ly (45°) sample. This bit is stored and the
value (logic 'l' or '0') determines the value of the next (210 )
control output. The process is continued for all bits until,

represents the 2

after the 21X sample is received, the register contains the
binary equivalent of the sampled angle data. These outputs
are passed through inverters to provide the 11 least significant

bits (211 to 21) of the 13-bit output from the board. The
other two bits are produced by the quadrant detector circuit.

Ull, exclusive OR gate Ul6 (pins 11, 12, 13) and associated
inverters form a quadrant detector circuit, which determines

the value of the two most significant bits (213 nd 212) of

the 13-bit output.

When Ull is clocked by a logic 'l' output derived by inver-
ters Ul5 and Ul from U2-2, the sine polarity (SIN POL) and
cosine polarity (COS POL) inputs at board pins 2 and 3 appear
at Ul1-9 (sine), Ull-5 (cosine) and Ul1-8 (inverted sine).

Ull-8 output provides the continuous sine (SIN CONT) output
at board pin B, and is inverted to produce an output at board

pin D. This output forms bit 213 of the 13-bit output, where )
i

logic 'l' represents angle data w1th1n 0° to 180° , and logic
'0' represents data within 180° to 360°

Ull-5 output provides a continuous cosine (COS CONT) output |,
at board pin C, and is passed with Ull-9 output to an exclusive ti
OR gate Ul6 (pins 11, 12, 13). Ul6 produces a logic 'l' output @ﬁ
when both inputs are different to each other. This output ‘f

is passed through inverters to form bit 212 of the 13-bit outgut

word, where logic 'l' represents angle data within 90° go 180 i
or 180° to 270 s and logic '0' represents data within 0 to

90° and 270° to 360°. An inverted (212)_output is also produced
at board pin J. '
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1.3.5 ADDRESS COMBINATION BOARD P/N 209508-1
This board performs the following functions:

a. Generates 'start of conversion' pulses with duration
of 10usec, spaced at intervals of 2ms (nominal). During each
2 millisecond conversion period, generates select fine azimuth,
select coarse azimuth, select fine elevation and select coarse
elevation segmentV signals at intervals of 500usec. These
signals-are used by external multipliers to select the data
for conversion at the appropriate time between SC pulses.

b. Receives 'end of conversion' (EC) pulses, with duration
of 30usec spaced at 500usec intervals between successive SC
pulses.

~¢c. Stores 'fine' angle data, applied to the board in
13~-bit parallel binary format during the appropriate 500usec
conversion sequence.

d. Combines the stored fine data with 'coarse' angle
data, applied to the board in 13-bit binary format during the
next 500usec conversion, sequence to produce an 18-bit output
representlng angles between 0° and 360° with a resolution of
0.001°

e. Generates data ready and register update signals with
a duration of 10usec at the end of azimuth and elevation conversion
sequences, ie at lmsec intervals,

f. Ambiguity logic is included to ensure that resolution
errors are not introduced when combining the coarse and fine
data inputs.

1.3.5.1 Circuit Description. Oscillator module U7 generates

a waveform at 2msec intervals, that determines the start and
finish of a data conversion period (see figure 1-8). The output
of U7-3 is inverted by U6 and passed from board pin U as the

SC signal (refer to figure 1-3). The output of U7-3 also clears
ripple counter U4 at the start and finish of the data conversion
period.

An end of conversion (EC) input is applied at board pin
10 at four 500us intervals during the conversion period. This
input is passed through inverter stages to provide an inverted
clock input to U4-6, an inverted output (EC) at board pin F
and an inverted clock input to a 13-bit register formed by
Ul8, Ul7, Ul6é and U1l3.

In U4, each clock input advances the binary count output
at U4-9, U4-2 and U4-12. These outputs are decoded in U3 and

passed through inverters to prov1de logic 'l' outputs from
the board as follows:

18S.1 ' 1-8
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1-9 SGT3012-2
Binary Count Qutput Board Pin
000 Select fine (Azimuth) 20
001 Select coarse (Azimuth) 21
010 Select fine (Elevation) ce
011 Select coarse (Elevation) . 12
100 Stop clock Y

During the azimuth fine and elevation fine segments of
the period, a logic 'l' output is produced from NAND gate U2
(pins 13, 12, 11). This logic 'l' is applied to the load input
of the 13 bit register, and enables the fine azimuth or fine

elevation data inputs (bits 2l - 1213) to be loaded into the
13-bit register on the logic 'l' to '0' tramsition of EC.

During the azimuth coarse and elevation coarse segments
of the period, a logic 'l' output is produced from NAND gate
U2 (pins 4, 5, 6). At the end of each coarse segment, the

- logic 'l' to logic 'O' transition at U2-6 causes a logic 'l'

pulse of l10usec duration to be produced from monostable U8-
6. This pulse is gated with the logic 'l' SELECT FINE (ELEVA-
TION) and logic 'l' STOP CLOCK outputs to produce logic 'O’
AZ REG UPDATE and EL REG UPDATE outputs from board pins 22
and Z. These outputs are also inverted to produce logic '0O'
AZ DATA READY and EL DATA READY signal outputs at board pins
AA and 25. '

) . . 13 12
11. The three MSB's of stored fine data (bits 277, 277, and
2°") are decoded in U9, and the decoder outputs are passed
to a gating circuit. During a coarse data segment the five

13 29) are passed to a

5-bit adder formed by Ul4 and Ul5. Coarse data bits 28, 27

MSB's of coarse data input (bits 2

and 26 are decoded in Ul2, and the decoder outputs are passed
to the gating circuit. '

The gating circuit is formed by six NAND gates in Ul0
and Ull, and two inverters in U5. The circuit compares the
outputs from the decoders, and produces suitable control outputs
to modify the output from the 5-bit adder (Ul4, Ul5). 1U5-6
provides the 'carry' input to the adder (U15-13), and U5-8
output is added in the adder to each bit of the 5 MSB's of
the coarse data input. Operation of the gating circuit and
adder is shown in the following examples.

a. Assume that the value of the fhree MSB's of stored
fine data is 010. In this condition, Ul10-12 is at logic 'l'
and Ul0-6 is at logic '0'.

b. If the value of bits‘28 to 26 of coarse data is 000
(less than fine data):

'NATO UNCLASSIFIED
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Ul1-12 = '1°" Ul11-8 = '0°
Ull-6 = '0' U10-9 = ']1°
U5-8 = 'l U5-6 = '0'"

The adder then subtracts one bit (LSB) from the coarse

data input, as follows:

_ 213 212 211 210 29 98 L7 ,6
Coarse data input 1 1 1 0 1 0 0 0
Carry input from 0
U5-6
Summing input from 1 1 1 1 1
U5-8 ' '
Adder Output 1 1 1 1 0
c. If the value of bits 28 to 26 of coarse data
010 (equal to fine data):
Ull-12 = '1"° Ul1-8 = '0'
Ull-6 = '1° v1i0-8 = '1°
U5-8 = '0' U5-6 = '0'

The coarse data input is therefore unchanged by the
inputs as follows:

213 212 2ll 210 29 28 27 26
Coarse data input 1 1 1 0 1 0 1 0
Carry input from 0 -
U5-6
Summing input from O 0 0 0 0
U5-8
Adder Output 1 1 1 0 1
d. If the value of bits 28 to 26 of coarse data
111 (greater than fine data):
vil-12 = '0° Uul1-8 = '1'
Uli-6 = '1' vi0-8 = '0'
U5-8 = '0' us5-6 = '1'

The adder then adds one bit (LSB) to the coarse data input,

as follows:

2 2 2 2 2 2 2 2
Coarse data input 1 1 1 0 1 1 1 1
Carry input from : 1
U5-6
Summing input from O 0 0 0 0
U5-8
Adder Output 1 1 1 1 0
Iss.1 ’ 1-10
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The modified coarse data output from the adder provides
bits 213 - 21 of the output. The combined -data is passed
from the board in 18-bit binary parallel format, where bits

218 and 21 represent angular values of 180° and 0.001°
respectively.

bits of the output, and the stored fine data provides

1.3.6 DUAL OUTPUT REGISTERS BOARD P/N 212194-2

This board contains two separate 24-bit registers fed
from a 24-bit data bus. . During the azimuth segments of a conver-
sion period, azimuth data is loaded into the appropriate register
from the data bus by external control signals. Similarly eleva-
tion data is loaded into the elevation register during elevation
segments of a conversion period. The register contents are
passed as separate 24-bit parallel outputs for use by external
binary/BCD conversion circuits.

1.3.6.1 Circuit Description. The 24-bit data input bus is

connected to two 24-bit shift registers formed by Ul, U4 and
U7 (azimuth register) and U2, U5 and U6 (elevation register)
(see figure 1-23). 6 bits (A to F) of the 24-bit data input

bus are not used (see figure 1-9). The other 18 bits (218

to 21) represent azimuth or elevation angle information. Control
signals at board pins 11, 4, 8 and 6 are passed through inverter
stages in U9 to the registers, with relative timing as shown

in figure 1-3.

When the SELECT COARSE (AZIMUTH) input goes to logic 'l',
a logic '0' from U9-4 enables data to be loaded into the azimuth
register, on the positive transition of the clock input to
the register (negative transition of EC at board pin 4). The
register then produces the azimuth data outputs from the board.

Similarly the SELECT COARSE (ELEVATION) and EC inputs
load the 24-bit data into the elevation register, to produce
the elevation data outputs from the board.

1.3.7 ADDER/COMPLEMENTER BOARD P/N 212814-1

This board modifies an 18-bit azimuth or elevation data
input by an offset value selected by internal switches.
The modified 20-bit word, or its complement (inverse), can

be selected or passed to the external azimuth or elevation
binary/BCD converters.

1-11 ISS.1
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1.3.7.1 Circuit Description. The 18-bit data input is summed
with an 18-bit offset input in an adder, formed by five, 4-
bit adders (modules U4-U8) connected in cascade (see figure
1-10). 1Individual bits of the offset word are held at logic
'l' by pull up resistors R1-R18, and can be set to logic '0'
by operating OFFSET switches in modules Ul-U3.

Individual bits of the adder output are passed to two-
input exclusive OR gates in U9-Ul13. The other gate inputs
are held at logic 'l' by R21l, and can be set to logic '0O' by
operating a DIRECTION switch in U3. The resultant outputs
from the gates are therefore the true adder outputs (DIRECTION
switch connected to OV) or the complement (inverted) adder
outputs (DIRECTION switch open).

-3

1.3.8 BINARY/BCD 102

BINARY/BCD 10° - 10

DECADE BOARD P/N 207733-3 AND
DECADES BOARD P/N 207730-2

These boards operate to cornvert 17 bits of an 18-bit offset
binary input into a five decade BCD format suitable for driving
external 7-segment displays. The binary input represents angle
data in the range 0° to 359.999° with a resolution of 0.001°.
The BCD output represents angle data in the range 0° to 359.99°
with a resolution of 0.01°. A 'round-off' facility is available
but is not used.

1.3.8.1 Block Diagram Description. The 17-bit offset binary
input (LSB not used) is divided into two binary groups comprising

bits 22 - 2'3 anda 2% - 2!® (see figure 1-11). Bits 22 -213

4 . 218 are further

are applied to a decade circuit (103), bits 2
divided and applied to their réspective decade circuits (102

- 10_2). Each decade circuit consists of cascaded 4-bit full
adders and a binary-to-BCD converter stage. The angular values
of individual bits in the binary input are as follows:

BIT VALUE
18 (MSB) 180.000°
17 90.000°
16 45.000°
15 22.500°
14 11.250°
13 5.625°
12 2.812°
11 1.406°
10 0.703°
9 0.351°
8 0.175°
7 0.087°
6 0.043°
5 - 0.021°
4 0.010°
3 0.005°
2 0.002°
1 (LSB) 0.001° (Not used)
ISS.1 1-12
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The relationship between the binary input data and the
configuration of the decade circuits prov1des a resultant math-
ematical output where the MSB represents 200° and the LSB
represents O. 01°. For example, an angle of 237. 546° is
represented by a data input as follows:

INPUT BIT 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 21
LOGIC LEVEL 1 0 1 0 1 O O O 1110110010

The resultant output logic levels from the five decade
circuits are as follows:

102 Decade 101 Decade 100 Decade
VALUE 200° 100° 80° 40° 20° 10° 8% 4° 2° °
LOGIC LEVEL Ill lol IOI IOI lll lll lol lll lll Ill
10-l Decade 1072 Decade
VALUE 0.8°2 0.4°9°0.2° 0.1° 0.08° 0.04° 0.02° 0.01°
LOGIC LEVEL 'o! 'y 'o! ' ‘o’ 1! 'o! 'o!

1.3.8.2 Circuit Description. The following circuit description
is written around the quoted blnary input data of 237.546
(see paragraph 1.3.8.1).

a. The 10-.3 decade circuit consists of 4-bit full adders
Ul-U6 and binary-to-BCD converter Ul4 (See figure 1-12). Input
and output logic levels for each adder are as follows:

Adder Ul

'A' inputs 0 1 0 1

'B' inputs 0 0 1 0

Carry input : 1

Carry and Sum outputs 0 1 0 0 0

Adder U2

'A' inputs 0 0 0. 0

'B' inputs 0 0 0 0

Carry input 1

Carry and Sum outputs ' 0 0 0 0 1

Adder U3

'A' inputs 0 0 0 1

'B' inputs 1 0 0 0

Carry input : 0.
Carry and Sum outputs 0 1 0 0 1

Adder U4

'"A' inputs 1 0 0 1
'B' inputs : 0 0 0- 1
Carry input 0

Carry and Sum outputs 0 1 0 1 0

1-13 18S.1
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Adder U5

'A' inputs 1 0 1 0

'B' inputs 0 1 1 0

Carry input 0

Carry and Sum outputs ' 1 0 0 0 0

Adder U6

'A' inputs 1 0 0 0

'B' inputs 0 0 0 0

Carry input 0
0

Carry and Sum outputs 0 1 0 0

The carry and sum outputs from adder U6 are passed through
non-inverting buffer gates (U7) to binary-BCD converter (Ul4)
which produces a.-BCD output as follows:

Y6 Y5 Y4 Y3 Y2 Y1 (LSB)
0 0 1 0 1 1

The LSB output from U5-10 is added as an LSB to Ul4 output,
to give a BCD output from the board, as follows:

(0.04) (0.02) (0.01) (0.008) (0.004) (0.002) (0.001)
0 0 1 0 , 1 1 0

The 0.04, 0.02 and 0.0l outputs provide carry inputs to,
the 10 decade. The remaining four outputs provide the 10
decade BCD output at board pins C, D, 4 and K.

b.- The 10-2 decade circuit consists of 4-bit full adders
Al-A4 and binary-BCD converter A6 (see figure 1-13). Input
and output logic levels for each adder are as follows:

Adder Al

'A' inputs 0 1 1 1
'B' inputs 0 1 1 1
Carry input 0
Carry and Sum outputs 0 1 . 1 1 0
Adder A2

'A' inputs 0 1 1 0
'B' inputs 0 1 0 1
Carry input 0
Carry and Sum outputs 0 1 0 1 1
Adder A3 ,

'A' inputs 1 0 1 1
'B' inputs : ' 1 0 0 1
Carry input , 1
Carry and Sum outputs 1 0 1 0 1
Iss.1 1-14
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Adder A4
'A' inputs 0 1 0 1
'B' inputs 0 0 0 1
Carry input 0
Carry and Sum outputs 0o 0 1 1 0

The carry and sum outputs of adder A4, and the output
from A3-11 are passed through non-inverting buffers (A5) to
binary-BCD converter (A6) which produces a 6-bit BCD output
as follows:

Y6 Y5 Y& Y3 Y2 Y1l (LsSB)

0 1 0 0 1 0

The LSB output from A3-10 is added as an LSB to A6 output,
to give a BCD output as follows:

(0.4) (0.2) (0.1) (0.08) (0.04) (0.02) (0.01)
0 1 0 0 1 0o 1

The 0.4, 0.2 and 0.1 outputs provide carry inputs tg the
107" decade. The remaining four outputs provide the 10~ ° decade
BCD output at board pins 8, 9, 10 and 11. (The fourth CARRY
input via board pin 17 is normally part of the 'round-off'
operation).

¢. The 10_1 decade input consists of 4-bit full adders
A8-All and binary-BCD converter Al3. Input and output logic
levels for each adder are as follows:

Adder A8

'A' inputs 0 1 1 1
'B' inputs 0 0 1 0
Carry input 1
Carry and Sum outputs 0 1 0 1 0
Adder A9

'A' inputs 1 0 1 0
'B' inputs 0 0 0 0
Carry input 1
Carry and Sum outputs 0 1 0 1 1
Adder AlO

"A' inputs 1 0 1 1
'B' inputs 0 0 0 0
Carry input o : 0
Carry and Sum outputs 0 1 0 1 1
Adder 11

'A' inputs 0 1 0 1
'B' inputs 0 0 0 1
Carry input ‘ 1
Carry and Sum outputs ‘ 0 0 1 1 1

1-15 IsS.1
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The carry and sum outputs of adder All are passed through
non-inverting buffers (Al2) to binary~BCD converter Al3 which
produces a 6 bit BCD output as follows: '

Y6 Y5 Y4 Y3 Y2 Y1 (LSB)
0 0 1 0. . 1 0

The LSB output from Al0O-10 is added as an LSB to Al3 output
to give a BCD output as follows:

(4) (2) (1) (o0.8) (0.4) (0.2) (0.1)
0 0 1 0 1 0 1

The 4, 2 and 1 outputs provide carry inputs to, the 100
decade. The remaining four outputs provide the 10 -1 decade
BCD output at board pins 5, 6, 7 and J. (The fourth CARRY
input via board pin 16 is normally part of the 'round-off'
operation).

d. Tune 10° decade circuit consists of 4-bit full adders
Al5, Al6 and binary-BCD converter Al18. Input and logic output
levels for each adder are as follows:

Adder AlS

'A' inputs .0 0 0 0
'B' inputs 0 1 0 1
Carry input 1
Carry and Sum outputs 0 0 1 1 0
Adder Al6 ,

'A' inputs 0 1 1 0
'B' inputs 0 0 0 0
Carry input 1
Carry and Sum outputs 0 0 1 1 1

The carry and sum outputs of adder Al6 are passed through
non-inverting buffers (Al7) to binary-BCD converter (Al8) which
produces a BCD output as follows:

Y5 Y4 Y3 Y2 Yl (LSB)
0 0 0 1 1

The LSB output from Al6-10 is added as an LSB to Al8 output
to give a BCD output as follows:

(20) (10) (8) (4) (2) (1)
0 0 0 1 1 1

Iss.1 1-16

NATO UNCLASSIFIED



. A NATO UNCLASSIFIED
. 1-17 SGT3012-2

The 20 and 10 outputs provide carry inputs to,the 10l
decade. The remaining four outputs provide the 10 decade
BCD output at board pins S$,14,13 and U.

e. The 101 decade circuit consists of a 4-bit full adder
A7 and binary-to-BCD converter A21. Input and output logic
levels for the adder are as follows:

Adder A7

'A' inputs 1 0 0 1
'B' inputs ' 0 1 0 0
Carry input 0
Carry and Sum outputs 0 1 1 0 1

The carry and sum outputs of adder A7 are passed through
non-inverting buffers (Al4) to binary-to-BCD converter (A21)
- which produces a BCD output as follows:

Y5 Y4 Y3 Y2 Y1 (LSB)
0 1 0 0 1

The LSB output from A7-10 is added as an LSB to Al4 output
to give a BCD output as follows:

(200) (100) (80) (40) (20) (10)

0 1 0 0 1 1
The 200 and 100 oufputs provide carry inputs to the 102
decade. The remaining four outputs provide .the 10~ decade
BCD output at board pins 2,3,4 and B.

- PDN(2022)0018 - MIS EN LECTURE PUBLIQUE

é f. The 102 decade circuit consists of 2-bit full adder

o A20. Input and output logic levels for the adder are as follows:
5

@) Adder A20

(@) A inputs 0 1

: B inputs 0 1

O Carry input 0

E Carry and Sum outputs 0 1 0

-]

R~

The sum outputs of adder A20 provide the 102 decade BCD
outputs at board pins D and H, where a logic 'l' at board pin
D represents 200. Any carry generated by this circuit is redundant
and not used.

The outputs from the 10-3 decade are applied to binary-
BCD converter Al9 to produce a CARRY_qutput at board pin P.
This output is logic 'O’ when the 1 output represents 0.000"
to 0.004 and logic 'l' when the 10 output represents 0.005
to 0.009. If the CARRY output 1is connected to the CARRY inputs
at board pins 16 and 17, the last digit of the final BCD output
is 'rounded-off'. : '
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1.3.9 DIFFERENTIAL LINE DRIVER BOARD P/N 212815-1

This board converts each bit of a 22-bit parallel data
input into a differential output at TTL levels.

1.3.9.1 Circuit Description. The circuit consists of 11
identical modules (Ul-Ull) containing a dual differential line
driver circuit suitable for driving balanced output lines with
high power dissipation at normal line impedance (see figure
1-14). Four boards are used in the angle encoder unit (All,
Al2, Al6 and Al7) to handle binary or BCD azimuth or elevation
data. Table 1-1 provides a cross reference between the input
signal name shown on the schematic diagram and the signal used
in each application.

Table 1-1 Differential Line Driver Inputs

Signal All Al2 and Al6 Al7
Input BCD Azimuth Binary azimuth and BCD elevation
elevation
Bit 18 200 ' Bit 18 200
Bit 17 100 Bit 17 100
Bit 16 80 Bit 16 80
Bit 15 40 Bit 15 40
Bit 14 20 Bit 14 20
Bit 13 10 Bit 13 10
Bit 12 8 Bit 12 8
Bit 11 4 Bit 11 4
Bit 10 2 Bit 10 2
Bit 9 1 Bit 9 1
Bit 8 0.8 Bit 8 0.8
Bit 7 0.4 Bit 7 0.4
Bit 6 0.2 Bit 6 0.2
Bit 5 0.1 Bit 5 0.1
Bit 4 0.08 Bit 4 0.08
Bit 3 0.04 Bit 3 0.04
Bit 2 0.02 Bit 2 0.02
Bit 1 0.01 Bit 1 0.01
A Az Reg Update Not used El Reg Update
B 0.008 Not used 0.008
c 0.004 Not used ' 0.004
D 0.002 Not used 0.002

1.3.10 1200 Hz OSCILLATOR BOARD P/N 211190-5

The function of this board is to generate a 1200 Hz refer-
ence sinewave for external equipment.

Iss.1 1-18
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1.3.10.1 .Circuit Description. U3 and associated components
form a high+Q active-filter stage with a resonant frequency

of 1200 Hz - 240 Hz (see figure 1-15). At this frequency

the filter produces an output pulse of approximate amplitude

10 V p-p. This pulse is passed to output stage Ul, and to

a feed-back stage U2, U2 is a unity gain inverter, and passes
the pulse as positive feedback to U3 inverting input to maintain
oscillations. Back-to-back zener diodes CR2 and CR1l form a
'soft clipper', limiting the amplitude of the signal fed back

to U3. These diodes also shape the signal to form an approximate
sinewave, reducing waveform distortion. R3 is selected on

test to set the amplitude of the output waveform.

Output amplifier Ul is a unity gain stage with high current
output capability (approximately 1A). Resistors Rl and R2
are connected in the amplifier dc supply lines to provide current
limiting. The amplifier output provides a reference output
at pins 8 and J of 3.7 V rms (nominal), and is coupled through
C2 and Cl to step-up (1:3) transformer Tl. The output from
Tl secondary provides a 12 V rms (nominal) 1200 Hz output between
pins 20 (X) and 21 (Y). ’

1.3.11 : 15 vDC POWER SUPPLY ASSEMBLY-R1l15

The power supply produces stable +15 and -15 volts dec,
at 0.75 A from a 115 Vac input supply.

1.3.11.1 Circuit Description. The input circuit consigts

of transformer Tl with thermal cut-out protection at 82°¢ provided
by S1 at the primary winding (see figure 1-16). A secondary
winding, centre-tapped to provide a common output rail, feeds
a full-wave bridge rectifier circuit D1l to D4 which produces
raw positive and negative dc voltages smoothed by Cl and C2.
Zener diode Z1 and transistor Q4 forms a voltage divider to
produce a reference voltage of 14.4 V applied to Al/8 and A2/8
and 7. Zener diode Z2 provides a +7.5 V reference voltage

to A1/6 and A2/10 and 1. This ensures stable operation of

Al and A2 independent of changes in output voltage.

Integrated circuit Al compensates for positive output
load variations. Potentiometer Pl is set to provide the required
positive output voltage. Regulation within Al via Al-7, controls
the base of Q2, Transistor Q2, in turn, controls the base
of Ql to maintain the set voltage level on the positive rail.
Any variations of output load that may occur will now produce-
a voltage change at the junction of divider network Pl, R9
and R20. This 'sensed' voltage is applied to the inverting
input at Al-2. Filter C3, R10 ensures a ripple-free input
to Al-2.

1-19 ' ISS.1
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A reference voltage, generated within Al, is resistively
coupled to Al-3 (non-inverting input). The resultant output
at Al-7 is an inversion of the dc¢ input applied to Al-2. This
inverted output controls conduction of Q2 and Ql to restore
the dc output to the level set by Pl. Further stability of
operation is achieved by the frequency compensation circuit
of C5 and R16 applied to Al-9. Resistors Rl and R2 provide
the bias for Q2. Final output smoothing is effected by capacitor
C8. Diode D6 acts as a positive output polarity reversal protection
and protects the regulators during 'start-up'. LED SI-1, with
its current limit resistor R31l, provides an 'output available'
indication.

The series output resistor R6 senses the current drawn
by the positive output load. The current limit transistor
Q3 is normally held cut-off by the divider network of resistors
R4, R5 and R7, R8. An increase in load current beyond 0.75
A will cause a sufficient drop in potential at the base of
Q3 and Q3 conducts. The subsequent rise in potential at Al-
10 produces an increase of voltage at Al-7, reducing the drive
to Q2 and Ql and reducing output current to a safe value.

Integrated circuit A2 compensates for negative output
load variations and acts in & similar manner to the positive
voltage regulation. Potentiometer P2 is set to provide the
required negative output voltage and regulation of the negative
rail is effected by Q7 and Q6. Any variations occurring in
the output load will produce a voltage change at the junction
of R23 and R1l4 and A2-3 (non-inverting input). The voltage
reference, at A2-4, is not connected. A voltage reference
derived from the positive divider network junction R24 and
R15, is applied to A2-2 (inverting input). The resultant inverse
dc output on A2-6 is applied to the emitter of Q5. Q5 acts
as a driver, with its base tied to zener voltage 22, to vary
conduction of Q7 and Q6 and restore the set negative level
of output.

The series output resistor R30 senses the current drawn
by the negative output load. Current limit transistor Q8 1is
normally cut-off by the divider chain R29, R28. When current
drawn exceeds 0.75 A, a sufficient rise in potential at the
junction of R29 and R28 causes Q8 to conduct. The consequent
voltage drop across R25 produces a negative potential at A2-
l. A resultant drop in output from A2-6 reduces the drive

. via Q5, Q7 and Q8 to Q6 and reduces the output current to a

safe value. Frequency compensation and ripple free inputs
to A2 are provided by C4, C7 and Cl10. Diode D7 provides negative
output polarity reversed protection.
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1.3.12 5 vVDC POWER SUPPLY ASSEMBLY - 210

The power supply is a 20 kHz pulse-width modulated converter
which provides a stable dc output in the range +3.5 V to +5.5 V
from a nominal ac mains supply input of 115 Vv, 60 Hz. Maximum
ripple is 25 mV p-p and the maximum current rating is preset
to 10 A.

Suitable protection circuits are provided for overvoltage,
overcurrent and overtemperature conditions. RFI suppression
is included at all inputs and outputs and special protection
is provided against excessive mains supply surges.

Pulse width control is achieved by means of a magnetic
amplifier which controls the on/off time of a non-saturating
power inverter.

WARNING

'Soft' overvoltage protection is used (i.e.
not 'crowbar' type) and parallel connection
of the power supply is not possible.

1.3.12.1 Circuit Description. The 115 Vac mains supply input
on connectors L1 and L2 is applied to the main rectifier (Dl-
D4) via an RFI filter (Cl4, Cl15, L6, L7, C21, C22), an inrush
current limiting resistor (R1) and a thermostat (S1) (see figure
1-17). The thermostat provides overtemperature protection

for the power supply components and dlsconnects the neutral

line when the internal temperature exceeds 82° + 2. 8°c.

NOTE

Resistor Rl should not be replaced by any
component other than that specified in the
components list.

The main rectifier produces an unregulated 180 Vdc supply
which is filtered by Cl to provide a high voltage supply for
the power inverter. Z5 is a 'transorb' component which limits
this supply to approximately 200 V in the event of an excessive
mains supply surge. :

An oscillator circuit formed by Q2, Q3, Tl is free-running
and acts as a dec/ac inverter which provides the basic switching
function. At switch-on, an initial dc supply of approximately
+16.8 V is applied via D5 to the emitters of Q2, Q3 by a voltage
source comprising zener diode Zl1 and emitter-follower Ql.

Zener diode Z4 and potential divider R5, R6 provide a dc supply
of approximately +16 V to the oscillator base drive winding
(pins 4, 5, 6 of T1).
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A few milliseconds after switch-on, an oscillator dc supply
of +22 V is provided by the full-wave rectified and filtered
output (D6, D7, C2) of a secondary winding on transformer T2
(pins 1, 2, 3). This voltage also reverse-biases diode D5
and the initial starting voltage is therefore isolated. The
oscillator is started by bleed current flowing through R5 from
the dc supply and providing base current for both Q2 and Q3.

The one with the best gain (say Q2) tends to conduct first

and, since the primary winding (pins 1, 2, 3) and the base

drive winding (pins 4, 5, 6) of Tl are connected in a regenerative
configuration, switches on fast and Q3 is switched hard off.

Q2 stays on for a time determined by the action of Q2, Q3 and Tl.

Tl is designed to saturate and when this occurs the primary
winding inductance falls to a low level and causes a rapid
increase in Q2 collector current. The corresponding rise in
voltage across the transistor, which reduces drive to the base
via the drive winding, further increases the voltage rise and
results in a fast regenerative switch-off for Q2. The stored
magnetic energy in Tl reverses the voltages on the windings
and causes Q3 to switch on fast. When Q3 switches off again,
the cycle of operation is repeated and the resultant output
is a unity mark/space ratio square wave whose amplitude is
twice that of the oscillator dc supply.

With the oscillator operating, zener diode Z4 becomes
forward-biased and, in conjunction with resistor R6, provides
a low impedance base source for Q2 and Q3. Series network.
C3, R4 provides damping for the primary winding and prevents
spurious oscillations and switching 'spikes'.

Transistors Q4, Q5 and step-down transformer T2 form a
non-saturating power inverter. The relative on/off timing of
the transistors which determines the final output is controlled
by a magnetic amplifier (MAl). Transistors Q4 and Q5 are switched
by the outputs of two anti-phase secondary windings of Tl (pins
7, 8 and pins 10, 9 respectively) which are driven by the square
wave output of the 20 kHz oscillator. Assume, initially, that
Q4 is switched on. Current is drawn from the positive switching
supply rail and fed through the primary winding of T2 such
that pin 4 is more positive than pin 5. When Q4 switches off
again, there is a short delay (dead band) and then Q5 is switched
on. In this case current is drawn through T2 primary winding
such that pin 5 is now more positive than pin 4. Thus the
switching of Q4 and Q5 produces an alternating waveform in
T2 primary with a mark/space ratio determined by the transistor
conduction times.

The 'dead band' ensures that the conduction times do not
overlap, protection for Q4 and Q5 against excessive reverse
voltages is provided by diodes D22 and D23 respectively. For
setting-up purposes the conduction time of Q5 can be preset by
Pl to match that of Q4. The range of control is approximately
16 + 3uSec. .
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A centre-tapped step down secondary winding on T2 (pins
6, 7, 8) provides the final output which is full-wave rectified
by D17 and D18, then filtered by L1, L2, L3, L8 and their
associated components. Capacitors Cl6, Cl7 form an RFI filter.
Bleed resistor R20 provides loading when no external load is
connected to the +5 and -5 V output terminals.

Magnetic amplifier (MAl) varies the duty cycle of the
power inverter and the regulation of the output voltage. There
are three control inputs to the magnetic amplifier, the main
input coming from the voltage sense amplifier to provide output
voltage regulation. A second input is provided by the overcurrent
sense amplifier and the third input is provided by the overvoltage
sense circuit.

Voltage sense amplifier (Q8-Ql0) monitors the power supply
output via the sense lines, and sets and maintains the output
at the required level. The output fed to the (+) SENS and
(-) SENS terminals, via the local sense links, is passed through
an RFI filter (c28, Cc30, L9, L10, C25, C29) and applied to
a potential divider network comprising D16, P2 (the preset
5 V ADJ control) and R29. D16 provides temperature compensation
and a sample of the output is picked off by the wiper of P2.
A comparator (Ql0) compares the sample with the +3.3 V reference
voltage (set by zener diode 23) and produces an output to control
a two-stage drive amplifier (Q9, Q8). The frequency response
of the two-stage amplifier is determined by feedback network
Cll, R23 and C7. The output from Q8 is applied via R21 to
a control winding (pins 4 and 3) of the magnetic amplifier
MAl to form a closed loop in which detected changes in the
output are corrected via the power inverter.

Overcurrent sense amplifier (Q6, Q7) detects overcurrent
conditions by monitoring the voltage drop across inductor Ll
in the positive output line. The normal output voltage 1is
restored when the overcurrent condition disappears. A secondary
winding on T2 (pins 9 and 10), together with diode D14 and
filter capacitor C8, provide an additional positive power supply
rail for the overcurrent control circuit, this supply being
referenced to the positive output rail via clamping diode DI15.

Transistors Q6 and Q7 form a differential amplifier in
which the base of Q6 is held at a reference level set by a
resistive network comprising R15, R19, R33, R34, thermistor
R35 and preset P3. Normally Q6 is on and Q7 is off but during
overcurrent conditions the voltage drop across L1 makes Q7
base more negative than the reference voltage. Thus Q7 switches
on and provides an additional input to the output voltage control
winding (pins 4 and 3) of the magnetic amplifier MAl. The
point at which this occurs is normally set (by P3) to be 1407%
of the normal output current rating. Diode D12 is included
to provide temperature compensation.
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Overvoltage sensing is not of the usual 'crowbar' type
since there is no series-pass element to protect against short-
circuiting. A short-circuited transistor in this power supply
results in no output voltage rather than an overvoltage condition.
In the event of a failure in the voltage sense amplifier a
sample output of the voltage is fed via zener diode Z2 and
resistor R17 to a control winding (pins 6 and 5) of the magnetic
amplifier MAl to limit the output voltage at +6.8 V to +7 V
maximum.
1.3.13 EXTENDER BOARD P/N 212189-1

The 80-way extender board enables the following boards
of the angle encoder unit to be functionally tested:

a. Synchronous Demodulator/Multiplexer Board P/N 212195-6
b. Signal Conditioning Board P/N 206497-13

c. Sin/Cos Network Board P/N 206499-1

d. Successive Approximation Board P/N 206498-~1

e. Address/Combination Board P/N 209508-1

f. Binary/BCD 102 to 10-.2 Decades Board P/N 207730-2

3

g. Binary/BCD 10 ~ Decade Board P/N 207733-3

¥. 1200 Hz Oscillator Board P/N 211190-5

1.3.14 50-WAY EXTENDER BOARD P/N 211300-1

The 50-way extender board enables the following boards
of the angle encoder unit to be functionally tested:

a. Dual OQutput Register Board P/N 212194-2
b. Adder Complementer Board P/N 212814-1

¢c. Differential Line Driver Board P/N 212815-1

1.4 INTEGRATED CIRCUIT DATA

Table 1-2 lists the integrated circuits used in the LRU's
of the angle encoder unit.
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Table 1-2 1Integrated Circuit Data
Circuit Ref .Description Figure Reference
SYNCHRONOUS DEMODULATOR/MULTIPLEXER BOARD
vl, v2, u©v3, U4, UA741 1-58
u5, ué6, U7, U8,
vio, vUl2, Ul3, Ul5,
U9. LMI18 1-56
Ull, Ul4. H12-200 1-59
SIGNAL CONDITIONING BOARD
A2, AS. UA741 1-58
A3, A6. LM101lA 1-33
A4, A7. UA709 1-57
SIN/COS NETWORK BOARD
Al UA709 1-57
SUCCESSIVE APPROXiMATION BOARD -
Uul, U3, U4. CD4049 1-50
U2 : MC14559 1-62
U5 MCl14549 1-62
U6 CD4027 1-48
u7, U9, Ul2, SN54136 1-38
Ul4, Ul6.
0] 898-1-R 1-61
Ulo0 Cp4011 1-49
Ull SN5474 1-46
vl3, Ul5, Ul7. SN5404J 1-34
ADDRESS/COMBINATION BOARD
ul, U5, Ué6. SN74047 1-34
U2 . SN7400 1-47
U3, U9, Ul2. 7418138 1-35
U4 SN74177 1-39
u7 NES555 1-45
U8 SN74121 1-41
vl0, Ull SN74LS10 1-42
vl3, vleée, Ul7, Ul8. SN74178 1-40
Ul4 ' SN7482 1-52
Uls5 SN7483 1-53
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Table 1-2 Integrated Circuit Data (Continued)

Circuit Ref

Description

Figure Reference

DUAL OUTPUT REGISTER BOARD
vi, U2, U4, U5, U7, US. 5415377 1-37
U9 54LS04 1-55
BINARY/BCD 10°2 To 10~2 DECADES BOARD
ul, U2, U3, U4, U7, U8 CD4008A 1-54
U9, Ul0, Ull, Ul5, Ul6.
U5, Ul2, Ul4, ULl7. CD4010A 1-60
U6, Ul3, Ul8, Ul9, U21l. SN74185A 1-36
U20 SN7482 1-52
BINARY/BCD 10™3 DECADE BOARD
Ul-U6. CD4008A 1-54
u7 CD4010A 1-60
Ul4 SN54185 1-36
DIFFENTIAL LINE DRIVER BOARD
Ul-Ull. SN75183 1-44
1200 Hz OSCILLATOR POWER SUPPLY BOARD
Ul LHOO021C 1-63
U2, U3. LM101A 1-33
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PART 1
SECTION II
MECHANICAL DESCRIPTION
1.5 GENERAL

This section provides a description of the mechanical
construction of each LRU within the angle encoder unit.

1.6 MECHANICAL DESCRIPTION

The following paragraphs describe each LRU referenced
to individual figures showing component location, test points
and preset controls. Pin assignment tables for each LRU are
listed in tables 1-3 to 1-13.

1.6.1 SYNCHRONOUS DEMODULATOR/MULTIPLEXER BOARD P/N 212195-6

This LRU is a rigid pcb measuring approximately 130 mm
(5.07 in) x 80 mm (3.12 in). Electrical connections are made
through 50 edge-pins which form the lower edge of each board.
Figure 1-18 indicates component location, test points E1-E10
and the 'amplifier-offset' resistors.

Table 1-3 Synchronous Demodulator/Multiplexer Board,
Pin Assignment

Edge-| Input/Output Edge- Input/Output

pin pin

A 1

B -15 Vdec 2 -15 Vvde

c +15 Vdec 3 +15 vde

D 4

E Fine Azimuth/Elevation] 5 Fine Azimuth/Elevation

Cos (LO) Cos (HI)

F 1.2 kHz Reference 6 Select Fine Azimuth/Elevation
H Fine Sin Azimuth/ 7

Elevation Sin (LO)
J MPLX Cos 8 MPLX Sin
K 9
L 10
M 11
N 12
P Fine Azimuth Elevation| 13

Sin (HI) .
R Ref SQ. Out 14
S Coarse Azimuth/ 15

Elevation Cos (LO)
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Table 1-3 Synchronous Demodulator/Multiplexer Board,
Pin Assignment (Continued)

Edge- Input/Output Edge~- Input/Output
Pin pin
T . Coarse Azimuth/
Elevation Cos (HI) 16 Elev Cos dc Out
U 17
v 18
1% Gnd 19 Gnd
X 20
Y Select Coarse 21
Azimuth/Elevation
z 22
AA +5 Vdec 23 +5 Vde
BB Coarse Azimuth/
Elevation Sin (LO) 24
ccC Coarse Azimuth/
Elevation Sin (HI) 25

1.6.2 SIGNAL CONDITIONING BOARD P/N 206497-13

This LRU is a rigid pcb measuring approximately 130 mm
(5.07 in) x 80 mm (3.12 in). Electrical connections are made
through 50 edge-pins which form the lower edge of the board.
Figure 1-19 indicates component location, four adjustment poten-
tiometers R15, R26, R36, R47 and six 'select-at-test' (SAT)
resistors R10, R12, R31, R32, R52 and R53.

Table 1-4 Signal Conditioning Board, Pin Assignment

Edge- Input/Output Edge- Input/Output
pin pin

A +5 Vde 1 +5 Vdec
B ~-15 vde 2 -15 Vdc
c +15 Vde 3 +15 Vvde
D Cos Pol 4

E Cos Cont 5 Sin Pol
F 6

H Sin Cont 7

J Test Point 8

K Test Point 9

L 10 Clock
M Cos 11 Cos

N 12

P 13

R Sin 14 Sin

S 15

T 16

U 17

v 18
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Table 1-4 Signal Conditioning Board, Pin Assignment
(Continued) :

Edge- | Input/Qutput Edge- Input/Output
pin pin

) Sig gnd 19 Sig Gnd

X MPLX Sin 20

Y MPLX Cos 21 EC

Z 22

AA 23

BB 24

ccC Gnd 25 Gnd

1.6.3 SIN/COS NETWORK BOARD P/N 206499-1

board.

This LRU is a rigid pcb measuring approximately 130

mm (5.07 in) x 80 mm (3.12 in). Electrical connections are
made through 50 edge-pins which form the lower edge of the

The component location diagram (figure 1-20) indicates
the single adjustment potentiometer R31,

Table 1-5 Sin/Cos Network Board, Pin Assignment

Edge- | Input/Output Edge- Input/Output
pin pin
A +5 Vde 1 +5 Vdec
B -15 Vvde 2 -~15 vdc
C +15 Vde 3 +15 Vvde
D 4 z;x
E 5 27X
F 6 2;2x
H 7 24X
J 8 25X
K 9 26x
L 10 2°X
M Cos 11 Cos
N 12 2gx
P 13 2°X
R Sin 14 Sin
S 15 2?
T 16 2%
U 17 277X
v 18 Test Point
W Sig Gnd 19 Sig Gnd
X E 20 Comp Out
Y D 21
Z 22
AA C 23
BB B 24 A
cC Gnd 25 Gnd
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1.6.4 SUCCESSIVE APPROXIMATION BOARD P/N 206498-1

This LRU is a rigid pcb measuring approximately 130 mm
(5.07 in) x 80 mm (3.12 in). Electrical connections are made
through 50 edge-pins which form the lower edge of the board.
No alignment or adjustment components are fitted to this pchb.
For component location refer to figure 1-21,

Table 1~-6 Successive Approximation Board, Pin Assignment

Edge-~- Input/Output Edge- Input/Output
pin : pin

A +5 Vde 1 +5 Vde
B Sin Cont 2 Sin Pol
C Cos Cont 3 Cos Pol
D g13 4 zif

E EC 5 2

F 210 6 E

H -_— 7 SC

J 212 8 Clock

K 9 9 EC

L 2 10 Uni-Clock
M 11 28

N 9 12 211

P 28X 13 210X

R 2°X 14 27X

S 15 C

T B, 16 D

U 2°X 17 A

v 22x _ 18 2gx

W 26 19 25X

X 2 20 21

Y 21 23

Z Cgmp Out 22 22

AA 27X 23 2

BB 22x 24 21x

CccC Gnd 25 Gnd

1.6.5 ADDRESS/COMBINATION BOARD P/NA209508-1

This LRU is a rigid pcb measuring approximately 130 mm
(5.07 in) x 80 mm (3.12 in). Electrical connections are made
through 50 edge-pins which form the lower edge of the board.
Figure 1-22 indicates component location and one SAT resistor
R1.
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Table 1-7 Address/Combination Board, Pin Assignment
Edge-| Input/Output Edge- | Input/Output
pin pin
A +5 Vdc 1 1 +5 V 1
B Comb Data Output 2 Conv Data Input 2
c 2 3 3
D Comb Data Output 22 4 Comb Data Output 2
E Conv Data Input 2 15 Conv Data Input 2
F EC 6 Comb Data Output 27
H Comb Data Output 22 7 Conv Data Input 22
J Conv Data Input 27 8 Conv Data Input 2 6
K Comb Data Output 2 9 Comb Data Output 2
L Comb Data Output 29 10 EC
M Comb Data OQutput 28 11 Conv Data Input 27
N Conv Data Input 28 12 Select Coarse (Elevation)
P Comb Data Output 2}? 13 Conv Data Input 2?2
R Comb Data Output 210 14 Conv Data Input 2 15
S Conv Data Input %l 15 Comb Data Output 216
T Conv Data Input 2 16 Comb Data Output 212
U SC 13 17 Comb Data Output 213
v Comb Data Output 211 18 Conv Data Input 218
) Comb Data Output 210 19 Comb Data Output 2
X Comb Data Output 2 20 Select Fine (Azimuth)
Y Stop Clock 21 Select Coarse (Azimuth)
z EL Reg Update _ 22 AZ Reg Update
AA AZ Data Ready 23 Conv Comp
BB Gnd 24 Gnd
cc Select Fine (Elevation) |25 EL Data Ready
1.6.6 DUAL OUTPUT REGISTERS BOARD P/N 212194-2

(5.07 in) x 80 mm (3.12 in).

This LRU is a rigid pcb measuring approximately 130 mm

Electrical connections are made

through 80 edge-pins which form the lower edge of the board.
No alignment or adjustment components are fitted to this pcb.
For component location refer to figure 1-23,.

Table 1-8 Dual Output Registers Board, Pin Assignment

Edge~| Input/Output Edge~ | Input/Output

pin pin

1 +5 Vde 2 +5 vde

3 Elevation Data Output (Bit 3) | 4 EC

5 Data Input Bus (Bit 3) 6 EC

7 Elevation Data Output (Bit 4) | 8 Select .
Coarse Elevation

9 Elevation Data Output (Bit 5) | 12 Elevation
Data Output
(Bit 6)-- '

11 Select Coarse (Azimuth) 10 Elevation Data
Output (Bit 8)
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Table 1-8 Dual Output Registers Board, Pin Assignment (Continued)
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Edge-| Input/Output Edge- |Input/Output
pin pin
Elevation Data Output (Bit 7) |14 Azimuth Data OQutput
(Bit 5)
15 Elevation Data Output (Bit 9) |16 Azimuth Data Output
(Bit 9)
17 Elevation Data Output (Bit 10) |18 Azimuth Data Output
(Bit 7)
19 Azimuth Data Output (Bit 3) 20 Elevation Data Output
(Bit E)
21 Azimuth Data Output (Bit 4) 22 Elevation Data Output
(Bit D)
23 Azimuth Data Output (Bit 6) 24 Elevation Data Output .
' (Bit 2)
25 Azimuth Data Output (Bit 10) 26 Elevation Data Output
(Bit 1)
27 Azimuth Data Output (Bit 8) 28 Elevation Data Output
: (Bit A)
29 Eld¥vation Data Output (Bit C) |30 Data Input Bus (Bit 5)
31 Elevation Data Output (Bit F) {32 Data Input Bus (Bit 8)
33 Elevation Data Output (Bit B) |34 Data Input Bus (Bit 7)
35 Data Input Bus (Bit &) 36 Azimuth Data Output
(Bit D)
37 Azimuth Data Output (Bit C) 38 Azimuth Data Output
(Bit E)
39 Data Input Bus (Bit 9) 40 Azimuth Data Output
(Bit F)
41 Data Input Bus (Bit 10) 42 Elevation Data Output
(Bit 12)
43 Data Input Bus (Bit 6) 44 Elevation Data Output
. (Bit 13)
45 Azimuth Data Output (Bit B) 46 Elevation Data Output
(Bit 14)
47 Azimuth Data Output (Bit 1) 48 Data Input Bus (Bit B)
49 Azimuth Data Output (Bit 2) 50 Data Input Bus (Bit E)
51 Elevation Data Output (Bit 11)|52 Data Input Bus (Bit 1)
53 Data Input Bus (Bit C) 54 Data Input Bus (Bit 2)
55 Data Input Bus (Bit A) 56 Data Input Bus (Bit F)
57 Data Input Bus (Bit D) 58 Elevation Data Output
(Bit 16)
59 Azimuth Data Output (Bit A) 60 Elevation Data Output
(Bit 17)
61 Elevation Data Output (Bit 15)|62 Elevation Data Output
(Bit 18)
63 Azimuth Data Output (Bit 14) 64 Azimuth Data Output
(Bit 13)
65 Data Input Bus (Bit 15) 66 Data Input Bus (Bit 13)
67 Azimuth Data Output (Bit 15) 68 Data Input Bus (Bit 14)
69 Data Input Bus (Bit 16) 70 Azimuth Data Output
(Bit 12) :
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Table 1-8 Dual Output Registers Board, Pin Assignment
(Continued)
Edge-| Input/Output Edge~|Input/OQutput
pin pin
71 Azimuth Data Output (Bit 16)| 72 Data Input Bus (Bit 12)
73 Azimuth Data Output (Bit 17)| 74 Data Input Bus (Bit 11)
75 Data Input Bus (Bit 17) 76 Azimuth Data Output
' (Bit 11)
77 Logic Ground 78 Logic Ground
79 Data Input Bus (Bit 18) 80 Azimuth Data Output
(Bit 18)
1.6.7 ADDER/COMPLEMENTER BOARD P/N 212814-1
This LRU is a identical rigid pcb measuring approximately
130 mm (5.07 in) x 80 mm (3.12 in). Electrical connections are
made through 80 edge-pins which form the lower edge of the
board. Figure 1-24 indicates component location and location
of the offset switches (20 off) and the direction switch.
Table 1-9 Adder/Complementer Board, Pin Assignment
Edge~| Input/Output Edge- Input/Output
pin pin .
1 +5 Vdc 2 +5 Vde
3 Data Input A 4
5 Az/Elev Data Input (Bit 1) 6
7 8
9 10
11 Offset Binary Output 2 12
13 Offset Binary Output 1 (LSB)| 14
15 Az /Elev Data Input (Bit 2) 16
17 Data Input B 18
19 Az/Elev Data Input (Bit 4) 20
21 Az/Elev Data Input (Bit 5) 22
23 Offset Binary Output 3 24
25 Offset Binary Output 4 26
27 Az/Elev Data Input (Bit 3) 28
29 Offset Binary Output 5 30
31 Offset Binary Output 6 32
33 Az /Elev Data Input (Bit 6) 34
35 Az/Elev Data Input (Bit 8) 36
37 Az/Elev Data Input (Bit 9) 38
39 40
41 42
43 Offset Binary Output 7 44
45 Offset Binary Output 8 46
47 Offset Binary Output 9 48
49 Offset Binary Output 10 50
1-33 I1ss.1

NATO UNCLASSIFIED




PUBLICLY DISCLOSED - PDN(2022)0018 - MIS EN LECTURE PUBLIQUE

§GT3012-2

NATO UNCLASSIFIED

1-34

Table 1-9 Adder/Complementer Board,

(Continued)

Pin

Assignment

(5.07 in) x 80 mm (3.12 in).

Edge-| Input/Output Edge-}Input/Output

Pin pin

51 ‘ 52

53 Az/Elev Data Input (Bit 10)|54

55 Az/Elev Data Input (Bit 7)|56

57 Az/Elev Data Input (Bit 12)]|58

59 Az/Elev Data Input (Bit 13)|60

61 Offset Binary Output 11 62

63 Offset Binary Output 12 64

65 Offset Binary Output 13 66 Az/Elev Data Input (Bit 14)
67 Offset Binary Output 14 68 Az/Elev Data Input (Bit 11)
69 Offset Binary Output 15° 70 Az/Elev Data Input (Bit 16)
71 Offset Binary Output 16 72 Az/Elev Data Input (Bit 17)
73 Offset Binary Output 17 74 Az/Elev Data Input (Bit 18)
75 Offset Binary 76 Az/Elev Data Input (Bit 15)
77 Logic Gnd 78 Logic Gnd

79 80

1.6.8 BINARY/BCD 102 - 10~2 DECADES BOARD P/N 207730-2

This LRU is a rigid pcb measuring approximately 130 mm
Electrical connections are made

through 50 edge-pins which form the lower edge of the board.
No alignment or adjustment components are fitted to this board.
For component location refer to figure 1-25.

Table 1-10 Binary/BCD 102 - 10~

Decades Board,

Pin Assignment

Edge-| Input/Output Edge-| Input/Output

Pin Pin

A +5 Vdc1 1 +5 Vdc1

B 10 (10" Decade Output) 2 80 (10, Decade Output)

C Offset Binary Input (Bit 17)}3 40 (10" Decade Output)

D 200 (102 Decade OQutput) 4 20 (lOl_lDecade Output)

E Offset Binary Imput (Bit 15)|5 0.8 (10_1 Decade Output)

F Offset Binary Input (Bit 18)]6 0.4 (10 Decade Output)

H 100 (1031Decade Output) 7 0.2 (10-£2Decade Output)

J 0.1 (10 5 Decade Output) 8 0.08 (10_7 Decade Output)
K 0.002 10~ ,Decade Output 9 0.04 (10_, Decade Output)
L 0.001 10_3 Decade Output 10 0.02 (10 ° Decade Output)
M 0.004 10_; Decade Output 11 0.01) (10 Decade Output)
N 0.008 10 Decade Output 12 Offset Binary Inmput (Bit 14)
P Carry (Out) 13 2 (10 Decade Output)

R 14 4 (10° Decade Output)

S 8 (10° Decade Output) 15 Offset Binary Input (Bit 2)
T Offset Binary Input (Bit 6) |16 Carry (IN)

U 1 (10° Decade Output) 17 Carry (IN)

v 1073 pecade Carry (4) 18 10 3pecade Carry (1)
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Table 1-10 Binary/BCD 102 - 102 Decades Board, Pin Assignment

(Continued)
Edge-|Input/Output Edge-|Input/Output
pin pin
W Offset Binary Input (Bit 5) |19 10 3pecade Carry (2)
X Offset Binary Input (Bit 11)]|20 Offset Binary Input (Bit 8)
Y Offset Binary Input (Bit 9) |21 - |0ffset Binary Input (Bit &)
z Offset Binary Input (Bit 12)}22 Offset Binary Input (Bit 10)
AA Offset Binary Input (Bit 16) (23 Offset Binary Input (Bit 14)
BB Gnd 24 Gnd
cC 25

3

1.6.9 BINARY/BCD 10 ° DECADE BOARD P/N 207733-3

This LRU i1s a rigid pcb measuring approximately 130 mm
(5.07 in) x 80 mm (3.12 in). Electrical connections are made
through 50 edge-pins which form the lower edge of the board.

No alignment or ad justment components are fitted. For component
location refer to figure 1-26.

Table 1-11 Binary/BCD 10_3 Decade Board, Pin Assignment
Edge~ |[Input/Output Edge-|Input/Output
pin ‘ pin
A +5 Vde 1 +5 Vdc
B 10—3Decadg3Carry (1) 2 10:3Decade Carry (2)
c 0.008 (10_3 Decade Output) 3 10 "Decade,Carry (4)
D 0.004 (10 Decade Output) 4 0.002 (10 Decade Output)
E 5
F 6
H Gnd 7 Gnd
J -3 8 Gnd
K 0.001 (10 Decade Output) 9
L Offset Binary Input (Bit 4) |10
M 11 Offset Binary Input (Bit 6)
N 12
P 13 Offset Binary Input (Bit 11)
R 14 ;
S 15 Offset Binary Input (Bit 3) |
T 16 Offset Binary Input (Bit 7)
U 17
v 18
W 19 Offset Binary Input (Bit 9)
X Offset Binary Input (Bit 7) |20 Offset Binary Input (Bit 10)
Y 21 Offset Binary Input (Bit 12)
z Offset Binary Input (Bit 5) |22 Offset Binary Input (Bit 8)
AA Offset Binary Input (Bit 8) |23 Offset Binary Input (Bit 2)
BB Gnd 24 Gnd
cc Offset Binary Input (Bit 13)]25

1-35 IsS.1

NATO UNCLASSIFIED




PUBLICLY DISCLOSED - PDN(2022)0018 - MIS EN LECTURE PUBLIQUE

NATO UNCLASSIFIED

SGT 3012-2 1-36 ‘

1.6.10 DIFFERENTIAL LINE DRIVER BOARD P/N 212815-1

This LRU is a rigid pcb measuring approximately 130 mm
(5.07 in) x 80 mm (3.12 in). Electrical connections are made
through 80 edge-pins which form the lower edge of the board.
Figure 1-27 indicates component location and the location of
test point El.

Table 1-12 Differential Line Driver Board, Pin Assignment

Edge-| Input/Output Edge-]|Input/Output

pin pin

1 +5 Vde 2 +5 Vde

3 Data Output Bit 12 (LO) 4 Data Output Bit 13 (LO) )
5 Data Output Bit 12 (HI) 6 Data Output Bit 13 (HI) .
7 Data Output Bit 11 (HI) 8 Data Output Bit 14 (HI)
9 Data Output Bit 11 (LO) 10 Data Output Bit 14 (LO)
11 Data Input Bit 12 12

13 Data Input Bit 11 14 Data Input Bit 18

15 Data Input Bit 13 16 Data Output Bit 15 (HI)
17 Data Input Bit 14 18 Data Output Bit 15 (LO)
19 Data Input Bit 15 20 Data Output Bit 18 (LO)
21 Data Input Bit 16 22 Data Output Bit 18 (HI)
23 Data Output Bit 16 (HI) 24

25 Data Output Bit 16 (LO) 26 Data Output Bit 17 (LO)
27 Data Output Bit 5 (LO) 28 Data Output Bit 17 (HI)
29 Data Output Bit 5 (HI) 30 Data Input Bit 17

31 Data Output Bit 4 (LO) 32 Data Input Bit &4

33 Data Output Bit 4 (HI) 34

35 Data Output Bit 3 (LO) 36 Data Output Bit 6 (HI)
37 Data Output Bit 3 (HI) 38 Data Output Bit 6 (LO)
39 Data Input Bit 6 i 40 Data Input Bit 3

41 Data Input Bit 5 42

43 Data Output Bit 10 (LO) 44 Data Input Bit 10

45 Data Output Bit 10 (HI) 46 Data Input Bit 9

47 Data OQutput Bit 9 (HI) 48

49 50 Data Output Bit 9 (LO)
51 52 Data Input Bit 7

53 54 Data Input Bit B

55 Data Output Bit B (HI) 56 :

57 Data Output Bit A (HI) 58 Data Output Bit B (LO)
59 Data Output Bit A (LO) 60 Data Output Bit 7 (LO)
61 Data Input Bit A 62 Data Output Bit 7 (HI)
63 Data Output Bit C (LO) 64 Data Output Bit 8 (LO)
65 Data Output Bit C (HI) 66 Data Output Bit 8 (HI)
67 Data Input Bit 1 68 Data Input Bit 8

69 Data Input Bit 2 70 Data Input Bit C

71 Data Output Bit 2 (HI) 72 Data Input Bit D

73 Data Output Bit 2 (LO) 74 Data Output Bit D (LO)
75 Data Output Bit 1 (HI) 76 Data Output Bit D (HI)
77 Gnd 78 Gnd |

79 Data Output Bit 1 (20) 80
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SGT3012-2

1200 Hz OSCILLATOR BOARD P/N 211190-5

This LRU is a rigid pcb measuring abproximately 130 mm

(5.07 in) X 80 mm (3.12 in).

Electrical connections are made

through 50 edge-pins which form the lower edge of the board.
Figure 1-28 indicates component location and the location of
the two SAT resistors R3 and Rll.

Table 1-13 1200 Hz Oscillator Board,

Pin Assignment

Edge-~| Input/Output Edge~]|Input/Output
Pin pin

A 1

B -15 vde 2 -15 Vvde

C +15 Vde 3 +15 vde

D 4

E Test Point 5 Test Point

F 6

H 7

J 3.7 V output 8 3.7 V output
K 9

L 10

M 11

N 12

P 13

R 14

S 15

T 16

1) 17

v 18

1 _ 19

X 1200 Hz, 12 V Output (HI1) 20 1200 Hz, 12 V Output (HI)
Y 1200 Hz, 12 V OQutput (LO) 21 1200 Hz, 12 V Output (LO)
Z 22

AA 23

BB Sig Gnd 24 Sig Gnd

cC 25

1.6.12 EXTENDER BOARD, 80-way P/N 212189-1

This LRU is a rigid double-sided pcb measuring approximately
130 mm (5.07 in) x 100 mm (3.9 in) which carries 80 straight-

through tracks.

Electrical connections are made through an

80-way edge-connector secured to the upper edge of the board
and 80 edge-pins which form the lower edge of the board. Refer

to figure 1-29.
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1.6.13 EXTENDER BOARD, P/N 211300-1

This LRU is a rigid double-sided pcb measuring approximately
130 mm (5.07 in) x 100 mm (3.9 in) which carries 50 straight-
through tracks. Electrical connections are made through a
50-way edge-connector secured to the upper edge of the board
and 50 edge-pins which form the lower edge of the board. Refer
to figure 1-30.

1.6.14 15 VDC POWER SUPPLY-RI115

This LRU is of rectangular construction in an enclosed
case measuring 437 mm (1.72 in) x 187 mm (7.36 in) x 89 mm
(3.5 in) and weighting 2.025 kg (4.5 lbs). The unit contains
chassis mounted components and a printed circuit board. Component
location for the printed circuit board is shown on figure 1-31.

1.6.15 5 VDC POWER SUPPLY ASSEMBLY-210

This LRU is of rectangular construction in an enclosed
case measuring 128.6 mm (5.06 in) x 101.6 mm (4.0 in) x 57.2 mm
(2.25 in) and weighing 0.9 kg (2.0 1bs). The unit contains

chassis mounted components and a printed circuit board. Component
location for the printed circuit board is shown on figure 1-32.
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