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CIRCUIT DESCRIPTION

PR R R U O,

The missing-bit input pulse is amplified by
Q4(064) and differentiated by C3. The resulting posi-
tive trailing edge of the pulse turns ON Q3 driving its
collector to ground. The resulting negative-going
voltage triggers the bistable multivibrator Q1 and Q2.
The set and reset outputs of the flip-flop are coupled
to two monostable multivibrators Q1(061) and Q2, and
Q3 and Q4 (MVB1 and MVB2, Figure 2-5). The MVB's
will alternately trigger as the flip-flop is set and re-
set. Each multivibrator's output pulse width is set to
5. 4 milliseconds. This is a slightly longer period
than the pulse repetition time interval (5. 0 milli-
seconds). The outputs from the collector Q2 and the
collector Q4 are coupled to an OR gate (OR5, Figure
2-5) consisting of CR1(067), CR2(067) and Q1(067).
The collector of Q1 is driven to ground by the positive
output pulse from the MVB's. In normal operation,
the collector is held to ground, as it always has at
least 1 input. The first "X" bit detected therefore
starts the missing-bit clock consisting of the MVBI1,
MVB2, and ORS5.

The output of Q1 is used to drive several other
gates. The first of these is the OR gate (OR6, Figure
2-5) consisting of CR2(055), CR3(055) and Q2(055).
The other input to the OR gate is the fifth-count input
from the 5-bit counter. If either of the diodes CR2
or CR3 is forward biased by a positive voltage, the
collector of Q2 is grounded enabling an "X'' bit count.
Therefore, the "X'" bit count pulse from the collector
of Q1 is present when (1) either the output of the
missing-bit OR gate, Q1(067), or the fifth-count input
pulse is positive, and (2) the output of the "X" code
gate is at a low voltage, [junction of R3 and CR1 (055).]
Other conditions at the first '"X'" bit are: (1) Q3(055)
is OFF because the missing-bit clock is not running,
i.e., there is a low voltage at the base of Q3, and
(2) @4 is conducting because of the bias voltage formed
by R11, CR4, and R6. When CR4 is prevented from
conducting by the positive "X'" bit pulse from C1, Q4
ceases conduction causing a negative pulse at the col-

lector. This pulse is used to reset the 5-bit counter.
Thereafter, as long as either missing-bit MVB is at

a high voltage, Q3 is biased ON, hence biasing Q4 ON
by the voltage across R11 and preventing any further
reset pulses to the 5-bit counter. In summation, the
first "X" bit starts the missing-bit clock providing a
positive voltage is on the base of Q3 inhibiting further
reset pulses to the 5-bit counter. This is possible be-
cause the 5-bit counter resets itself as discussed
earlier.

The 3-bit counter is reset at the time of the
5-bit counter reset, i.e., by the first "X" bit count.
This is accomplished through an OR gate (ORT,

Figure 2-5) consisting of CR3(067), CR4(067) and
Q2(067). Transistor Q2 is normally ON, due to the
bias from CR18 and R4. When the 5-bit (negative)
reset pulse occurs at the collector of Q4(055), it is
directly coupled to the emitter of Q2(067), thereby
providing a reset to the 3-bit counter. The 3-bit
counter can also be reset through Q1 and C1 by the
positive pulse from the monostable multivibrator.

The pulse reverse biases CR18, turning OFF Q2 and
producing a negative pulse. A positive pulse (computer
reset) from the output flip-flop through CR4 will also
reset the counter in a similar manner at the completion
of data transfer to the LVDA.

The "'1'"" code AND gate (AND6, Figure 2-5) is
composed of diodes CR5(067) through CR10, Q3 and
Q4. The fifth-count input pulse turns ON Q4 allowing
the AND gate, CR5 through CR9, to control Q3. The
collector of Q3 is at ground at all times except when
all anodes of the diodes are at a low voltage and this
occurs precisely when the correct ""1'" code is written
into the 5-bit shift register. At this time Q3 turns
OFF, providing a positive '"1" data pulse. Therefore,
a "1" is generated if the correct code is written into
the 5-bit shift register and if the pulse count from the
5-bit counter is present. Q4 also enables the "0" code
gate to provide a ""0"" code enable to module (058) of
Figure 2-9.
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Missing-Bit Detector Schematic

2-23/2-24



S-1U-506 Data Sheet

Comd Decoder, Sect. V

THE CONTENTS OF THE PRECEDING SECTIONS OF THIS MANUAL APPLY TO THE
VEHICLE SPECIFIED ON THESE DATA SHEETS EXCEPT FOR THE FOLLOWING DIFFERENCES

n The differences specified on the S-1U-206 and
S-IU-208 Data Sheets also apply to S-IU-506.

n Figure 506-1 replaces the PSK filter schematic,
Figure 2-T.

n Figure 506-2 and 506-3 replace the sub-bit
detector schematic, Figure 2-19.

Changed 1 August 1969 5-29/5-30
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CIRCUIT DESCRIPTION

T S N T S MR Y
The function of the filter circuit is to separate
the 1 kHz reference signal and 2 kHz data signal from
the PSK signal waveform. The PSK signal is applied at
at connector J2 and then transformer coupled through
T1 to two active filters. One active filter is a band-
pass filter centered on 1 kHz; the remaining filter is
a low-pass filter with a cutoff just above 2 kHz and R4 R3 C3, 4700 Pf Af o '
having a notch at 1 kHz to supress the reference signal. 150K 150K 200v, 10% R4
S : 118W, 1% 118W, 1% R11 cs e
The output of the bandpass filter is a 1 kHz sine wave | c9 IMEGO b 4700 Pf C10
which is in-phase with the 1 kHz component of the C2 R5 3300 Pf =X 118w, S 200v A uf
composite PSK signal. The output of the low-pass p— e A 1.5K 300V, 1% | 4o 10% T~ 35v
filter is a 2 kHz data signal which is phase shifted 500V, 1% 10%
-28.8° from the 2 kHz component of the composite AN o——]
PSK signal. R1, 49.9K R8 cs |
E2 118w, 1% 162K, J SFionps +y/ -
7 118W, 1% ) E8 300v, R7 Cﬁ
1% 519 Tuf
Cl1 R9 35V
2000 Pf [> SEL 10%
E4 E3 6 3 500V, 1% I ca b § 1/8W, o7
7 T 1 200 P E6 E5 1% 200 PF RIS ¢
TEARX17YY 500V, 10% O O 500V, 10% 39K
D R10
SEL
[> 1/8W, 1%
*— v —e
R6 E7
7589
F
: bl
-1 R13
QEl B - 4.7K
CR1
SIN758A
e
Q s o A a X Y b Pl
- b — N
TO TO Case Information +20V Information +20V
J2 J2 GRD Output Return Output
2 kHz 1 kHz
Notes:
1. Resistors are 1/4W, 5%. b Selectable range 182082 to
20508.
2. Al & A2 are SM709G.
Selectable range 402 2 to
@ Designated components are test 20508.
selected varying values of R9
and R10 within 102steps for the 6. Taken from Space Craft INC.
min. 1 kHz modulation in the Drawing NO. 1195161.
2 kHz output.

Figure 506-1
PSK Filter Schematic

Added 1 August 1969 5-31/5-32



LOGIC DESCRIPTION

O e T
PSK FILTER

The PSK composite signal (waveform @ ) is
applied to two active filter circuits; a low-pass filter
and a bandpass filter. The low-pass filter removes
all signals above approximately 2 kHz and removes
nearly all of the 1 kHz signal, thus the output (wave-
form ) of this filter is essentially 2 kHz PSK data
(a phase shift of -28. 8° occurs with respect to the
input signal). The bandpass filter is centered on
1 kHz, and the output (waveform@) from this cir-
cuit becomes the 1 kHz reference frequency (Fr)-

SUB-BIT DETECTOR

The PSK filter outputs are applied to the sub-
bit detector to generate "1 and "'0"" sub-bit outputs
and to shift the outputs to the 5-bit counter. The sub-
bit detector also supplies count pulses to the missing-
bit detector circuit.

F, is applied to a 28. 8° phase-shift amplifier
which introduces an approximate -28.8° phase shift
in Fp, bringing this signal back in phase coherence
with the 2 kHz PSK data signal (waveform @). Fr
is also applied to a 118. 8° phase-shift amplifier
which introduces a -118.8° (28.8° + 90°) phase shift
in Fp (waveform @), thus making this signal lag
waveform by 90°.

F. -28.8° and F. -118. 8° are applied to an
exclusive "OR" circuit which has 2 outputs 2F,. and
2Fp (waveforms@ and@ respectively). These
outputs are 180° out-of-phase with each other and
are phase coherent with Fy.

The transformerless demodulator (synchronous
detector) uses the 2Fy and ZFTr signals in comparing
the phase of the 2 kHz data signal to detect a sub-bit
"1" or "0'". When the 2 kHz data signal is in-phase
with 2Fr a ""1" will be detected, out-of-phase, a "0"
will be detected.

The output of the transformerless demodula-
tor is applied to the integrator and dump circuits.
The integrator is used to accumulate the detector
output during the sub-bit time interval; at the end
of this period, the dump circuit discharages the
integrator in preparation for the next sub-bit integra-
tion. The steering circuits condition the '""1'" and "0"
sub-bits to the logic levels required to gate data to the
5-bit counter circuits.

F. -28.8° and F). -118. 8° are also used for
generating timing signals for the integrator circuit,
the steering circuits, and for generating shift out-
put pulses for the 5-bit shift register, in addition to
count output pulses for the 5-bit counter circuit.

S-1U-506 Data Sheet

Comd Decoder, Sect. V
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Added 1 August 1969

PSK Filter and Sub-Bit Detector Logic Diagram
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The 1 kHz input is applied to two phase-shift transfer the serial binary data on the negative-
amplifiers which shift the phase -28. 8° and -118.8° going edge of this pulse (waveforms , ®, and
(90° + 28.8°) respectively. ), Figure 506-2. The set and reset signals are
The IC3 Circuitry, shown in the 28. 80 phase— then applled to the 5 blt Shlft regISter Steerlng lnp‘JtS. I—- TRANSFORMERLESS DEMODULATOR —-I I——— INTEGRATOR, DUMP AND STEERING CIRCUITS
shift amplifier, delays the signal -28.8° and also pro- __E? @ (? OP Q‘) ——l
vides a square-wave output. In addition to the data handling circuits
described above, the sub-bit detector contains the 16
The IC4 and IC5 circuitry provides a function trigger, shift, and count driver circuits which 2k3  $ 00 5% g gus s MSS 500 3 R25
similar to the IC3 circuitry except that the phase s ; L3 200K 7 200Kg 109 K| s0ov 1 700
supply timing and control pulses. The 2 signals 20K CR1 10%
shift is -118.8°. (Fr -28.8° and Fr -118.8°) are used to generate o Q3 v
the necessary timing (waveforms@ and ), o Q2 5&2
The outputs from the -28.8° and -118. 8" phase- Figure 506-2. These signals are applied to an "OR" 20K } cR2
shift amplifiers (designated Fr -28.8° and Fr -118.8°) circuit followed by an inverter which creates the & = P L 500V 10%
are applied to an exclusive "OR'" logic circuit. The Waveform@’ Figure 506-2. Waveform is a e 1 g RUAR S aon ;:gggvpﬂ— il $ i S R26
output from this circuit will be a 2 kHz square wave strobe pulse for the set and reset outputs. 1t is . 10% 10% "__T 1™
which is lagging -28.8° from the incoming 1 kHz com- also inverted by Q13 becoming waveform ®’ @ é) '
ponent of the PSK signal. This output is designated as Figure 506-2, which is the shift output pulse. In l__ ___ll L —I
2Fy and the inverse function as 2Fr. addition, the positive-going edge of waveform
is differentiated and applied to an inverter (Q11) I_ 28.8% PHASE SHIFT AMPLIFIER CD—‘ l—_ @ EXCLUSIVE "OR" -——I I—- ® TRIGGER, SHIFT, AND COUNT DRIVERS
which, if not inhibited by Q12, will create an output —]
The transformerless demodulator (synchronous pulse called the count output signal. Examination
detector) uses the 2 kHz data signal and the 2Fr and of waveforms s @) i and@will
2Fy signals to demodulate the 2 kHz data signal into reveal that the following Sequence occurs during YCR3 YCRE a3 R34 RI7 ¢ R40 < vy R4 g Ri5 § Ri6 S
a series of positive or negative going pulses depend- a sub-bit period. 10K § . C]ROéK »CR71rCR81: 10K $ 10K $ 10K $ 150K W 47K 3
ing upon the phase relationship of the data with respect P Bt & —e o
to 2F, and 2F,.. The demodulator consists of a dual DN ok /7 7P ks s @
chopper circuit followed by a differential amplifier. 1. The shift pulse is generated (negative- * T/ 35 Qs> ae Qw'r;.fw—@:@ R4
When the 2 kHz data signal is in-phase with 2F, the . ior Bek Tooo pf Qll Qiz 100K
- - - ” : going shift in waveform (N)). e zsas | axigses
output will be a series of positive-going, sine-shaped o o
pulses. When data is out-of-phase with 2Fr, negative 2. The write pulse is generated next 200 2 o003 bk e Aok s B R 3 e ¢
going pulses are generated. Note waveform(H), (the negative pulse superimposed 10%
Figure 506-2 which seems to disagree, this is created on the set or reset levels (wave-
by the integrator function in the following circuit. forms and . L ® __J @ ®
3. The count output pulse is generated ]
(negative shift in waveform@). l—— piié @ —l
The demodulator output is next applied to the Note that this pulse occurs in the _ Bk
integrator circuit (R12 and C3). The integrator following bit period. 1/8W 1% e RSB < R59
accumulates the voltage output from the demodulator —5|00v ‘ %K oK
during the sub-bit period. At the end of the sub-bit 3 10% R57
period, the dump circuit (Q3 and Q4) will be turned 2 _ 1 7
ON briefly to discharge C3 in preparation for the . ‘/éwﬂ% . 72(1;5 @ Qi3
next sub-bit detection. This dump function is turned 3 0o 6 CRI2 g/
ON by differentiating the positive-going edge of the s S8 wl w b ' e I— _l
F, -28.8° signal (waveform @) Figure 506-2. The 2T a0y 1000 $ O _
output of the dump circuit connects to IC2, an opera- ' ) —CL&_
tional amplifier wired as a non-inverting amplifier. @ o) ;(-)gv"f
This circuit amplifies the serial binary sub-bit wave- wl a |_ 10% _J
train and drives an inverter stage (Q5) which trans- _J_JL____________________"__A.LB b e CJ, Gl H J;—‘l E] o
lates the signal to a +20 return reference voltage Bt e 20 420 e e Gt St Remt
and provides the reset output level. This level also F e Outeut il Oups I sih

feeds another inverter (Q6), which provides the set
output level. The set and reset levels are connected
to two differentiator circuits (R22, C7) and (R25,
C8) which are fed by a square-wave pulse timed to

Figure 506-3
Sub-Bit Detector Schematic

Added 1 August 1969 5-35/5-36
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Comd Decoder, Sect. V

THE CONTENTS OF THE PRECEDING SECTIONS OF THIS MANUAL APPLY TO THE
VEHICLE SPECIFIED ON THESE DATA SHEETS EXCEPT FOR THE FOLLOWING DIFFERENCES

n The differences specified on the S-IU-206,
S-IU-208, and S-IU-506 Data Sheets also apply to
S-1U-507.

Added 1 August 1969 5-37/5-38
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