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100850 POWER SUPPL;

1.0 GENERAL DESCRIPTION

1.1 Mechanical - The Model 100850 Power Supply
is constructed as a self-contained unif and is
designed to fit Bay 1 of a Standard 100775 Module
Case, Figure 1,l1a shows the overall mechanical
details, the size being 6-3/4" x 7" by 6" high.
Input and output connections are made via term-

inal blocks TB1 through TB3,

The components which are more likely to require
replacement are contained on a separate assembly
(100849 shown in Figure 1.2), which plugs into

the main body of the power supply. This modular
construction allows easier trouble shooting and

maintenance,

The power supply is retained in the module case

by means of 4 screws as shown in Figure 1,1la,

Cooling air is circulated by the fan located in

" the back of the 100775 module drawer.

1.2 Electrical - The outputs of the power supply
are such that it will normally power all Redcor
standard modules that can be contained in a
100775 Module Case, The nominal outbut regulated
DC voltages are plus and minus 12,5 volts and

the maximum loading that can be placed on each
output is 2 amperes. In addition to the static
voltages, a power multivibrator operating at

6 Kc/s is provided to supply a dynamic source
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1.2 (continued)

-

of power., The characteristic waveform of this
multivibrator is trapezoidal And is described

in Figure 1.5 and the maximum loading that can
be placed on this output is 500mA, (NOTE: The
power supplied by the multi-supply should be
subtracted from the plus and minus voltage sup-
plies as this power is derived from the same
regulator circuit,)« Individual specifications
are listed in paragraph 1.3, The major components
of the power suppl& are: Power transformer with
primary and secondary box electrostatic shields,
rectifier assembly, filter capacitors, plug-in
regulator card and heat sinks containing the

power transistors,

The plug-in card 100849 contains the reference
zener, regulator amplifiers and multivibrator
circuitry such that should any malfunction
occur, the major assemblies can be isolated for

individual testing.

DC fuses after the rectifier assembly are pro-
vided and are contained on a clip board accessible

from the top of the module drawer, see Figure 1,la,
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1.3 Detailed Specifications

+12.5 volts
-12,5 volts

Output Voltages:

Output Loading: 2 amps

Output Ripple (120 cps):
No load 4mV peak/peak
Full load 15mV peak/peak

Regulation:
No load/full load 100mV

Line Regulation:

105/125V AC ~ +100mV
Multivibrator

Voltage *1 2.0, VOLts

Frequency 6Kc/s *2Kc/s

Loading 500mA
Input Power: 115V AC 50-400cps

\

1.4 Detailed Circuit Description

1.5 Rectifier Assembly - The circuit operation

of the power supply may be best understood by

'referencing Figures 1.3 and 1.4,

Figure 1.4 shows the power transformer T1l bridge
rectifier assembly CR11 and capacitors Cl4 and
C1l5. These components operate in a conventional
rectifier capacitor manner to produce DC voltages
of +19 %] volts at the red end of C15 and =19 *1
volts at the blue end of Cl4 with the ground
being the commoned positive and negative term-
inals of C14 and C15 respectively.
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1.5 (continued)

-

F1 and F2 provide fuse protection of the
components described above from any excessive
loads which are incurred by the regulator and

output current loads,

Fuse protection of the transformer primary is
supplied by the fuse at the rear of the stand-
ard 100775 rack,

1.6 Regulator Circuitry - The series regulator

transistors Q13, Q16 and output filter capacitors

of Figure 1.4, C12 and C13 operate in conjunction

with the components of Figure 1.3, The voltage
sburce to which the regulator is referenced 1is
the zener diode CR9, Transistors Q10, Q7 and
Q6 provide successive voltage and current amp-
lification of signals such by controlling the
base of the series regulator transistor Q16

(Figure 1.,4), the coarse DC voltage at its col-

lector is regulated to -12.5 volts at its emitter,

the sensing feedback being provided by pin Y of

Pl (Figure 1.3) from the output at Cl13, 1In a

similar manner, transistors Q8, Q9 and Q11 are
amplifier stages which provide control signals
to the base of the series régulator transistor
Q13 and output capacitor Cl12. This voltage is
+12,5 volts and the reference of this amplifier
is the equal and opposite voltage of the -12.5
supply via resistors R23, R24 and R25. 1In this
manner the plus and minus 12,5 volts output may

be made to track,
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1.7 Multivibrator and Power Driver - Transistors

Q1, Q2 and Q3 (Figure 1.3) are connected to op=-
erate as an astable multivibrator with components
R5, R6, Cl and C2 controlling the respective off-:
times of their associated transistors, CR1 and
CR3 provide a means of preventing the simultaneous
saturation of Q1 and Q3, respectively, to ensure
starting of the multivibrator. Diodes CR2 and’
CR4 provide disconnect operation of the timing

circuits.

The output of the multivibrator is taken via

R10, to the junction of C3, C4 and C5. The wave-
form appearing at R10 and the junction of CR3 and
CR4 is a 12,5 square wave which drives through

C3 and Q4. The emitter of which drives the base
of Q14 (Figure 1.4); Q14 is thus driven in and
out of saturation successively. TIn an.identical

manner transistor Q5 and Q15 provide to the

. complementary output., The common collectors of

Q14 and Q15 will then provide an output swing
from +12,0 to -12.9 repetitively at 180uSec
intervals, The rise and fall time of the suc-
cessive transitions between +12,0 volts to -12.0

volts and vice versa, is controlled by C4,

C6 and C7 and R16 provide a means of returning

~ a balanced waveform with respect to power ground,

R12 and R15 provide a means to limit currents

through the output transistors Q14 and Q15.

e \
Power for operating the circuitry is derived
from the 12,5 regulated power supplies,
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1.8 Maintenance - In case of complete mal-

function first check the 100775 chassis fuse,
115 AC 'should be measured at pins 1 and 4 of
TBl, (Figure 1,1la).

The transformer secondary voltages appearing at
pins 1 and 3 and 4 and 6 should be 18 #2V RMS,
After rectification, the voltage at Cl4 blue
wire and C15 red wire should be %19 +2v DC,

the ripple at no load being less than 100mV,

At full load the ripple should be 2V at 120 cps
maximum. Any deviation from these voltages may

require replacement of Tl, CR11, Cl4 or C15.

If malfunction of the power supply is still in
evidence but with the preceding check points
measuring corréctly, the fault may be in the
regulator assembly or the multidriver circuits.
Malfunctions in the multidriver circuits can
cause excessive loading, causing F1 and F2 to
burn out. Remove R12 and R15 (Figure 1.3) to
troubleshoot the regulator circuit. When proper
operation is restored, check waveform of the
astable multivibrator output described in 1.7,
if Q1, Q2, and Q3 are operating properly, replace
R12 and R15, Any difficulty will be isolated to
the multidriver section,

1.9 Regulator Card - The reference voltage on

the regulator card is CR9 and is measured at the
junction of CR9 and the emitter of Q10. This
voltage is nominally -10 volts. Conventional
circuit Thecking technique may be utilized to
find further component failures.

P



| S

~

] 73 3 A BN Gt
3 &8 e A o Ny 6 o2 & & En

3

3 K
2 6

12 (100850)

1.9 (continued)

NOTE: It is important to note that the two
supplies are referenced together, such failure
of the -12.5 volts will also cause failure of
the +12.5, The reverse is not true however,
As it is possible to have -12,5V and not +12.5

volts,

=

1.10 Multidriver Assembly - The output from the

astable multivibrator can be observed at the
junction of R10 and the common collectors of

Q3 and Q2, At this point a O to -12 volts square
wave should appear with a rise and fall time of
less than 5uSecs, and a repetition rate of 180pSec
+20pSecs. Replace Q1, Q2 or Q3 as necessary,
Transis tors Q4, Q5, Q14 and Q15 may be checked

by conventional techniques to find any component

failures.



13

- -
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Addendum #1

\

- ADDENDUM
; &
MODEL 100850 PARTS LIST

Replace R11 (3.3K, 1/4W, *5% - Part No. RCO7GF332J) with a
1K OHM, 1/4W, +5% Allen Bradley Resistor, Part No. RCO7GF102J,

in series with a IN720A Hughes Zener Diode, Reference Designation
CR12. ' The cathode of the Zener Diode shall be connected to the
base of Q5.
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REFERENCE MANUFACTURER'S |USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
Cl Capacitor ,Mylar, .022 MF | Goodall Type 602,Style2
c2 Same as Cl i
C3 Capacitor, Tantalum,
.68MF, 20V Texas Inst, SCM684F2PO3SK4
C4 Same as Cl
C5 Same as C3
Ccé Capacitor, Electrolytic,
68MF, 15V Texas Inst, SCM686GPO1 5K4
c7 Same as C6 i
Cc8 Capacitor, Tantalum, .
22-ME, 35V Texas Inst, SCM226GP035K4
c9 Capacitor, Tantalum,
10MF, 20V Texas Inst. SCM106BP0O20K4
Ccl10 Capacitor, Tantalum, :
150MF, 15V Texas Inst. SCM157HPO15K4
Cl1 Same as C10 :
Gl2 Capacitor, 5100 MFD,20 WV | Gen. Inst. CQMS -602
Cl3 Same as Cl12
Cl4 Same as C12
Cl5 Same as Cl2
Cl6 Capacitor, Disc.,
.01 MF, 25V Sprague 40C387
CR1 Diode, Silicon Redcor -100780-1
CR2 Same as CR1 .
CR3 Same as CR1
CR4 Same as CR1
CR5 Same as CR1
CR6 Same as CR1
CR7 Same as CR1
CR8 Same as CR1
CR9 Diode, Zener Hughes 1N7 58A
CR10 Same as cnl_
CR11 Piode Quad,#10-32 Mtg. Semtech SA-908

* Use on 100849-1
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REFERENCE MANUFACTURER'S | USABLE
DESICNATION DESCRIPTION ° MANUFACTURER NUMBER ON CODE
Fl Fuse, 3 AG Littlefuse 312002
F2 Same as F1
Q1 Transistor, PNP Redcor 100836
Q2 Transistor, NPN Redcor 100837
Q3 Same as Q1
Q4 Same as Q2
Q5 Same as Ql
Q6 Same as 62
Q7 Transistor Delco 2N1612
Q8 Same as Ql
Q9 Transistor RCA 2N1711
Q10 Same as Ql
Q11 Same as Q2
Q12 Transistor, Power Motorola 2N1360 *
Q13 Transistor, Power RCA 2N1485
Ql4 Same as Q13
Q15 Transistor, Power RCA 2N1183B
Ql6 Transistor, Power Motorola MP1557
R1 Resistor, Comp.,150 ohm,
+5%, 1/4W Allen-Bradley|RCO7GF151J
‘R2 Resistor, Comp.,680 ohm, p
+5%, 1/4w Allen-Bradley|RCO7GF681J
R3 Resistor, Comp., 6.2 K, .
+5%, 1/4w Allen-Bradley|RCO7GF622J
R4 Resistor, Comp.,820 ohm,
+5%, 1/4W Allen-Bradley|RCO7GF821J
R5 Resistor, Comp., 1.2 K,
5%, 1/4wW Allen-Bradley|RCO7GF122J
R6 Same as RS
R7 Same as R3
R8 Same as R2
* Use on 100849-1 L4
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REFERENCE . & ' MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER . NUMBER ON CODE

R9 Resistor, Comp,, 47 ohm,

5%, 1/4W Allen-Bradley |RCO7GF470J
R10 Resistor, Comp., 220 ohm,

+5%, 1/4wW Allen-Bradley |RCO7GF221J
R11 Resistor, Comp., 3.3 K,

+5%, 1/4wW Allen-Bradley |[RCO7GF332J
R12 Resistor, W,W., 1.5 ohm,

1/4W, *+5% IRC Type BWH
R13 Resistor, Comp., 68 ohm,

5%, 1/4W ' Allen-Bradley |RCO7GF680J
R14 Resistor, Comp., 22 ohm,

+5%, 1/4W Allen-Bradley |RCO7GF220J
R15 Same as R12 ’
R16 Resistor, Comp., 2,2 K,

+5%, 1/4W Allen-Bradley |RCO7GF222J

ARET Resistor, Comp., 10 K,

5%, 1/4W Allen-Bradley [RCO7GF103J
R18 Same as R17
R19 Resistor, Comp., 100 ohm,

+5%, 1/4W Allen-Bradley |RCO7GF101J
R20 Same as R19 :
R21 Resistor, Comp., 470 ohm,

5%, 1 W Allen-Bradley |RC32GF471J
R22 Resistor, Comp., 1 K,

5%, 1W Allen-Bradley |[RC32GF102J
R23 Resistor, Comp, 270 ohm,

1/4w . Allen-Bradley [RCO7GF271J
R24 Resistor, Film, 1.5K,

1%, 1/4W Texas Inst. |RN60OB
R25 Resistor, Film, 1.78K,

+1%, 1/4W Texas Inst, |RN60OB
R26 Resistor, €omp.,330 ohm,

+5%, 1/4wW Allen-Bradley |RCO7GF331J
R27 Resistor, W.W., 350 ohm,

+5%, SW Sprague Type 27E *
R28 Same as R16

* Use on 100849-1
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PARTS LIST - 100850 POWER SUPPLY

REFERENCE |, MANUFACTURER'S | USABLE
DESIGNATION | _ DESCRIPTION MANUFACTURER NUMBER ON _CODE
Tl Transformer, Power Redcor 100842
TB1 Terminal Barrier Strip Kulka 600A-4
TB2 Terminal Barrier Strip Kulka 600A-6
TB3 Same as TBl1
v
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INSTRUCTION MANUAL
FOR
MODEL 276 SAMPLE & HOLD

"This manual is provided in confidence for servicing

and application information only and is not to be
reproduced or divulged in any manner without prior

written permission from an officer of REDCOR Corporation.,"

Copyright 1963 REDCOR Corporation
Canoga Park, Calif,

MODEL 276 SAMPLE & HOLD
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SECTION I

* DESCRIPTION, SPECIFICATIONS & INSTALLATION

L il Description and Purpose

1.2 Description - The Model 276 Sample and Hold

covers a diverse range of application requiring
the sampling then holding of input voltages. The
more predominant application of the device is in
providing a narrow aperture sample followed by

successive conversion into digital format by analog

to digital converters,

The aperture size will determine the accuracy of

the particular value required when sampling fast

moving waveforms,.

1.3 Special Features - The 276 Sample and Hold

can be used as an operational amplifier when in
the sample condition and exhibits all of the
properties of an operational amplifier, i.e., easy

gain change, zero offsetting, summation, impedance

buffering, etc,

The sample and hold commands are independently
connected via transformers such that isolation

between both command lines and ground is achieved,

1.4 Specifications

15 Physical Specifications - Physical config-

uration of the 276 is shown in Figure 1.1. The
completed device consists of two etched circuit
boards coupled electrically by jumper and mechan-

ically by means of a hinged bracket.
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1.5 (continued)

The Model 276 may be disassembled by first removing
screws.A, indicated by Figure 1.1. Further dis-
assembly entails removing the shleld set, items
B, C and D, This procedure is lengthy and should
not be attempted unless repairs are otherwise

impractical to carry out,

The 276 mounts in the standard REDCOR Corporation
100925 and 100775 chassis and requires 3 module

spaces, 2

Input/output connections are made via a 50 pin

connec tor,

1.6 Adjustments - Two adjustments are visible

4

from thg top and are the zero adjustment, which
adjusts the DC output level of the amplifier when
in the sample mode, and the balance adjustment,
only operative in the hold mode, which alters the
slope or balance of the voltage hold in fhe in-

ternal storage of the device,

147 Electrical Characteristics
Gain: V %1 Minimum, -10 Maximum
Accuracy: $.02% at DC
Linearity: +,01% at DC
Stability: +.,01% at DC
Bandwidth: 3db down at 50Kc/s

20 volts peak/peak output
Input Impedance: 100K ohms for Gain -1
Output Impedance: 100 millig@ms at DC,

: 10 ohms at-100KC

Noise: 2 MV Peak to Peak Maximum
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1.7 (continued)

Output: +10vV at *10 Milliamps.

Output Load: 2K ohm in parallel with 500 PF
Over load Recovery

Time: 150 Milliseconds

Settling time: 10 Microseconds to 0.01%

Sample time: 10 Microseconds Minimum

Hold time: 100 Microseconds Maximum

Aper ture time: Less than 1 Microsecond

Drift: | #1 Millivolt, *100 Microvolts/°
Temperature range: 0 to +50°C

Power Requirements: +12.5 60mA
-12.5 60mA ;
1% regulation, noise less
than 10mV RMS

1.8 Installation - Installation will normally

occur in one of REDCOR Corporation standard
module cases 100775 or 100925, or in a self con-
tained 278 sample and hold case.

The installation precautions to be observed are
that the 50 pin connector is correctly aligned and

that no pins are bent out of alignment.

1.9 Interconnections - System interconnections

are made via the 50 pin connector and the inputs

and outputs are tabulated below

Input 19
Output 39
Sample Controls 335 A2
Hold Controls 49, 48
+12.5 43
-12.5 44
GND ; 42
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X9 (continued)

The power supply gnd and input/output gnd are one
and the same and care should be exercised to ensure

no ground loops will occur and cause excessive

noise.

1.10 Sample & Hold Pulse - The sample and hold

pulse can be either polarity but a negative edge
at 32 with respect to 33 will cause the device to
switch to samp¥e and similarly a negative edge at
49 with respect to 48 will cause the device to
switch back to hold.

Note that if a long pulse is applied to the trans-
former inputs such that the core saturates the
edge may not be transmitted ihrough the trans-

formers,

v

The control signals sometimes affect the hold
balance level and the recommended pulse shape is
a 10 volt level change with approximately 0.2uSec

rise time.
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SECTION II

PRINCIPLES OF OPERATION

¢

-

e | General Circuit Analysis

22 Basic Principles of Operation - The REDCOR

Model 276 Sample and Hold operates in a single
ended configuration, The device is a parallel

loop chopper stabilized operational amplifier

Wwhen in the sample condition (see Figure 2-1),

and a buffered storage capacitor when in the hold

condition,

2.3 The input signal passes through the input
summing resistor Rin and then has two further
parallel paths, one through the chopper amplifier
loop for DC and low frequency AC signals, and one
directly through C and the DC amplifier for high
frequency signals, Capacitor C effectively blocks
the DC bias of the DC amplifier from flowing into
the summing node and the input and feedback

resistors,

2.4 The optput of the DC amplifier is connected
via an electronic switch to either a storage
capaci tor C1 when in the sample mode or to an
auxiliary feedback resistor RFBl when in the hold
mode. The voltage on the storage capacitor is
presented to the output via a high impedance DC
amplifier such that with the electronic switch in
the sample mode the b;gh impedance amplifier is
part of the forward loop of the operational amp-

lifier with overall feedback provided by Rego®
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2.4 (continued)

However, when the switch is fn the hold mode, the
output will be, via the buffer amplifier, the
stored value on the capacitor while the remainder

of the amplifier is still left connected in an
operational configuration by means of RFBZ'

B The state of the electronic switch is de-
termined by a flip flop which has two inputs set
to hold and set to sample, These two inputs are
available for external control and are transformer
coupled such that upon command the Model 276 may
be made to sample and hold information occurring
at its input terminal and present a held value
which can be usefully used as an input to an

analog to digital converter.

2.6 The solid state chopper modulates at a 6Kc/s
rate the DC input signal appearing after the input
filter, This chopped signal is then amplified and
demodulated which produces a DC output proportional
to the input.

This DC signal is then coupled through an output
low pass filter and applied to the DC amplifier
input,

The low pass filter reduces chopper hash and pro-
vides frequency stability by rolling off the re-
sponse of the chopper loop.
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2,7 The sample and hold gain can be calculated”
-

in the same manner as for an operatignal amplifier,

Rfb2
ANA~
Rfbi e Ibe
? ANNA/
! <—[fbi : J}
Rin |
54 woh o T A .
I1in —= Ec c1
- 'l e
FIGURE 2,2

Thus the error voltage Ee appearing at the input
node to the sample and hold will be given in
equation (1),

E

out A1)

e T X xAl

s
With Bout limited to 10 volts and A x Al in excess

of 108, then

Be = O.,1lpvolts

* NOTE: When in the sample mode,



g3

oS e

g3

3

s

G &3 &g B o=

3

} BB @

<
.
LR

10 (276)

2.7 (continued)

%

This error voltage can be considered zero for all
practical purposes, effectively placing the summing
junction at ground potential, 1In this case then
the feedback equations are:

E E

—Rin -+ Rout = 0 e eiler WL @ (2)
in b2

This reduces to

E -R

R TR -7 and is the closed loop

E R,.

in in

gain of the amplifier.

The voltage appearing at C1 is then

E

out

Au . . . - . (3)
2

Now in order to maintain stability when the sample
and hold switches goes to hold, a feedback loop
must be maintained around the first DC amplifier.
The output amplifier already having feedback pro-
vided internally to give a gain of Al.

Thus, now the gain of the first amplifier must be

equal to .

Ec bel

= S e
Ein Rin X A1 A
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2,7 (continued)

The output amplifier has a closed loop gain of A

The numerical values actually used in the 276

Sample and Hold are:

= 10k, A, = 10,

R = 100K, R 1

= 100K, Rpy

in fb2

-

A =10’
It is also important to note that in computing the

gain of the amplifier the source resistance can be

a significant factor. For 0.02% gain accuracy,

for example, the maximum source resistance allow-

able is then 20 ohms,

2.8 Detailed Circuit Analysis

2.9 Chopper Amplifier Circuit Analysis - The
chopper amplifier (Figure 2.3a & b) consists of

an input low pass filter, solid state chopper,
chopper amplifier, demodulator and output low pass
filter., The chopper and demodulator are in turn
driven by a floating 6Kc/s square wave which is
derived from rectifying and filtering the pulsed
2Mc/s blocking oscillator outputs of the second-
aries of T,. The pulse rate is determined by a

1
multivibrator running freely at approximately 6Kc/s.

2.10 Chopper Circuit - Transistor Q7 is effec-
tively in series with the signal ground return via
resistor R22 at the collector. A 6Kc square wave
(derived from rectifying the 2Mc blocking oscil=-
lator waveform with CR8 and Cl1l1) is applied across
resistors R23 and R24 between the base and collector

of 7. The square wave appearing at the base
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2.10 (continued)
-
alternately drives Q7 in and out of saturation

effectively grounding the input to Q8 via capac~-
itor C5 at a 6Kc rate to perform the chopper

function,

2334 Chopper Amplifier Circuit - The 6Kc modu-

‘lated signal is amplified and inverted in Q8 which

is self biased by resistor R28, Output from the
collector of (8 is directly coupled to the base of
Q9, where it is again amplified and undergoes a
second phase inversion, Capacitor C8 from the
collector of Q9 to the emitter of Q8 provides feed=-
back stabilization for the input stage. Diode

CR3 establishes the emitter bias level for 09,
while the output from the collector is directly
coupled to the base of Ql4, Transistors (13 and
Q14 are in series, with the base of Q13 referenced
by diode CR4, Transistor Q10 is operated in a
common base configuration, which in turn provides

a constant current supply to the series combination
of Q13 and Q14, The output from the amplifier is
taken at the common collector junction of Q13 and
Q10 and applied to the common collector junction

of Q11 and Q12, -

2,12 Demodulator Circuit - Transistors QIl1 & Q12

function as a balanced demodulator in conjunction
with diodes CR7 & CR6, A 6Kc square wave derived
from rectifying and filtering the 2M6 blocking
oscillator waveform with diodes CR6 & CR7, and
capacitors C9 & Cl0 having the same timing rela-

tionship to that of the chopperdrive waveform, is
L 4
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2,12 (continued)

applied to the base junction of Q11 & Q12, Balance
between the two transistors is maintained by resis-
tors R35 & R36, The square wave at the base alter-
nately drives the transistqrs in phase with the
signal at the common collector junction. Output
from the emitter of Q12 is then applied to the out-
put low pass filter circuit R25, R26, C3, C4 to

the output terminal X1 and then to board #2,

Figure 2.3a, via X1 and R67, R68 and C25,

The output from emitter of Q11 is applied through
R27 and C7 to provide DC bias stabilization within
the chopper amplifier,

2513 Output Low Pass Filter Circuit - The output
signal from Q12 is filtered by a network partially
contained on board #1 and the other on board #2,

the interconnection between the assemblies being

made via X1, Figures 2,3a and 2.3b,

The network comprises resistors R25, R26, R67 and
R68 and capacitors C3, C4 and C25. The resultant
signal is then applied to the base of Q19, the
input transistor of the DC amplifier,

2.14 DC Amplifier Circuit Analysis - Transistors

19, Q20 and Q21 are each grounded emitter ampli-
fication stages which each provide a phase reversal,
The output collector load of Q21 comprises R75, CR1S5,
and CR16, the bases of the complementary amplifi-
cation collector stages Q22 and Q23 being driven
from Q21 and CR15 and CR16 in series with the col-
lector of 21, The diodes CR15 and CR16 provide

a means for biasing transistors Q22 and Q23,
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2,14 (continded)

Further complémentary amplification is provided by
transistors Q24 and Q27, and Q25 a;h 26, 24 and
Q27 outputs are such that via the collector con-

nection of Q28 and Q31 respectively, these ampli=-

fication stages can be made to turn on or off,

Transistors Q25 and Q26 are very low leakage silicon
transiskors such that when the collector junctions
of N24, 028 and Q27 and Q31 are grounded, the re-
spective trénsistors 025 and Q26 are turned off
disconnecting the common collector outputs of Q25

and Q26 from the storage capacitor C41l.

2,15 Flip Flop and Switch Circuitry - Transistors

Q28 and Q31 and capacitor C40 provides a dummy
circuit to replace transistors 25, Q26 and C41
when the flip flop consisting of transistors Q29,
30, Q32 and Q33 change to the hold condition. In
this condition transistors Q28 and Q31 replace Q25
and 26 and capacitor C40 replaces, C41 such that
the amplifier consisting of transistors Q19 through
Q27 will still be stable, both from the high fre-
quency and DC chopper loop standpoint. Overall
feedback is provided by resistor R71,

-~

The flip flop is controlled via pulse transformer

T3 and T2 and associated components,

The bias arrangement of the flip flop is such that
an immediate turn on the flip flop will always be
in the sample condition,
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2,16 High Impedance Output Amplifier - Transistors
Q1 through Q6 make up an amplifier, whose input dim-
pedance is controlled to be very high via the sili-

con input transistor Q1 and potentiometric feedback
via resistors R9 and R4, The output of the amp-
lifier is taken from the complementary emitter
follower output stage Q5 and Q6. Transistor Q2

is a grounded emitter amplifier followed by another
grounded emitter stage Q4, the collector load being
provided by transistor Q3.

2417 Hold Balance Adjustment - Input current can

be controlled by potentiometer R7 which in turn
controls the hold balance of hold period, i.e., the
positive or negative slope of the voltage held on
capacitor 621. The input to the amplifier is via
X11 and its output is via X9 and X8.

2; 18 DC Zexro Offset Circuits - The DC zero offset

circuit is established by adjustment of potenti-
ometer R59 between the #12.5 volt power supply.
The offset level of the amplifier is controlled
via R59, R64-and R63, C22 providing a low pass

filter to remove high frequency compbnents.

2.19 Chopper Temp Compensation - The chopper

adjustment is provided by potentiometer R57, RS8
and R22; once set the potentiometer should not be
adjusted unless Q7 is replaced., See maintenance

for adjustment procedure.
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2,20 Multivibrator Circuit - The multivibrator

circuit develops approximately a 6Kc square wave
which drives the chopper and demodulator circuits.
Transistors Q17 and Q18 are connected in‘a common
emitter configuration to form a free running multi-
vibrator operating at a frequency of 6Kc, Output
of this multivibrator is taken from the collector
of Q17 through resistor R45 and applied to the base
of transistor Q16 in the blocking oscillator cir-
cuit, Capacitor Cl16 provides a 'speed up'" function

-

to improve the shape of the square wave.

2521 Blocking Oscillator Circuit - Transistor

Q16 is connected in series between the emitter of
Q15 and ground, The 6Kc square wave input at the
base of Q18 drives it alternately in and out of
saturation, in turn triggering Q15 to produce a
sharp burst of 2Mc pulses,

Transistor Q15 is connected in a conventional
blocking oscillator configuration with transformer
Tl providing regenerative feedback and coupling
the output signals to the chopper and demodulator
windings. ‘
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SECTION III
MAINTENANCE
% " J
3.1 General -
3.2 Troubleshooting and Maintenance Philosophy -

The REDCOR Model 276 Sample & Hold is designed for

extensive troublefree operation. This is accom-

plished by the use of solid-state circuitry through-

out, permitting operation of low power supply

.potentials with the attendant reduction in heat

generated within the amplifier. Troubleshooting

involves following conventional signal tracing,

waveform and voltage measurement techniques, to

locate defective components,

33 Test Equipment Required for Maintenance -
Test equipment required for maintenance of the Model

276 Sample & Hold is tabulated in Table 3-1,

TABLE 3-1

TEST EQUIPMENT REQUIRED FOR MAINTENANCE

[ DBSCRIPTION . . MFG "MODEL NO.
[ - ,...,.r-._, et - - FEN . ’ P p é .. Sl
Square wave generator: | Hewlett Packard] 211A

60 cps, lpSec min. ' :

' rise time !
|Oscilloscope Tektronix { 502 or 531
Preamplifier (used Tektronix IType D
with Model 531 *
oscilloscope) 4 ;
Bt 20l S AN, et SISO, DOl SN TS B & 0N 7 L
Vacuum Tube Voltmeter Hewlett Packard 425A

B L o T
“

> ;

3 |
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3.4 Trouble Analysis *

3.5 To locate a defective component witﬁin the
amplifier perform the following measurements and
waveform observations (Component location on the
etched circuit board is shown on Figures 3,1 and
3.2),

a, Observe for 12.5 volt peak-to-peak .
square wave at junction of resistors R40 and R42:
If correct waveform is not present, replace tran-

sistors Q16, Q17, or Q18 and associated components

as necessary.

b, Observe for 3 volt peak-to-peak square
wave at 3unction of resistors R23 and R24: 1If
correct waveform is not present, replace transistor
Q7, transformer Tl and associated components as

necessary.

¢, Perform the following three checks and

record:

1., Observe for 0, #100pv at junction
of resistors R65 and R66,

2, Observe for -300, #200 mv at junction
of resistor R58 and capacitor C26,

3. Observe for 0O, #200 mv at output.

d. If result in "cl" was + and "c2" was =,
or "cl" was - and "c2" was +, the trouble is in
the chopper amplifier (transistors Q7 through Q12

and associated components). If "c2" was - and

G a5 T o =

* NOTE: The Sample.& Hold shall be in the sample mode for these
tests except where otherwise stated.

-
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3.5 (continued)

"c3'" was -, orﬁ"c2" was + aéd "3 was +, the
trouble is in the DC amplifier (transistors Q19
through Q33 and associated components), or high
impedance amplifier transistors Q1 through Q6.

NOTE
In the above analysis, the designations + and

- refer to voltages outside the tolerances
specified,

3.6 Adjustments

3.7 Hold Level Offset - Ground the input to the
sample and hold and apply trigger inputs to select
repetatively at a 10Kc/s rate the sample and hold
mode., The output of the sample and hold should

consist of 100pSec of white noise followed by a
hold period of slightly lower noise. The level
at the end of the 100uSec period should deviate
from the next sample period by less than 1ImV, If

this is not so, the level can be adjusted by means

oL 'R7.,

If the held level is offset by more than 1ImV at
the beginning of the hold time, first check the
rise time and amplitude of the trigger signals to
the sample and hold circuitry, Should these be
correct, then transistors Q28 and Q31 may be sus-
pected or associated transistors Q29, Q30, Q32
and Q33,
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3.8 Chopper Offset - The chopper offset poten=-
tiometer, R57, does not require adjustment unless
transistor Q7 is changed. The potentiometer is

located on board #2 above the hold adjust poten-

tiometer, and is.accessible after the cover is
removed, To make this adjustment a heating probe

is required, fabricate as shown in Figure 3.3,

3.9 To adjust the chopper offset level proceed

in accordance with the following instructions:

“a. Ground input to the amplifier by means
of a shorting connector at the input and connect

the VIVM to the output connector.

b. Apply power to amplifier and record
output level of VIVM,

c. Employing the heating probe carefully
remove transistor Q7 from the retaining clip and
apply heat until a temperature of approximately
55° C (131°F) is reached; record output level on
VTVM, j

d, Adjust potentiometer R57 until output
level on VIVM is the same as that obtained in
step npr,

e, Allow Q7 to cool to ambient room temp-
erature and repeat steps '"b" through "d" until the
VIVM reading changes less than 1/5 of the temper-
ature coefficient of drift (refer to Paragraph 1.7)
as Q7 is heated, '

f. The DC Zero offset (potentiometer R59)
may now be used to zero the amplifier,
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Figure 3.3 Heating Probe
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3.10 Settling Time - A settling time adjustment
C21 is provided on the Model 276 Sample and Hold,

kthin is a fn;tory setting and should not require

adjustment unless the gain resistors are changed.
Adjus tment or checking of the settling time is
accomplished in accordance with the following

instructions:

a, Connect the Model 276 Sample and Hold

and test equipment as shown in Figure 3,4.

b. Adjust capacitor C21 until settling time
is within tolerances specified in Paragraph 1,7.

NOTE

If gains other than x-1 are used in making
the settling time adjustment, value of the
precision resistors in Figure 3,4 must be
changed to obtain a null at the oscilloscope
input.
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- -
FARTS LIST
- MODEL 276 SAMPLE & HOLD
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
€l Capacitor, Mica, 56 PF Micamold IMCM10D56OK
Cc2 Same as Cl
Cc3 Capacitor, Tantalum,
4 :033 MFD, 35V Texas Inst,. ISCM333F1PO3§K4

C4 Capacitor, Tantalum, ‘

56 MFD, 6V Texas Inst. SCM566BP0O06K4
C5 Same as C3 |
Cé Capacitor, Tantalum,

8.2 MFD, 50V Texas Inst. SCM825BP020K4
C7 Capacitor, Tantalum,

4.7 MFD, 10V Texas Inst. SCMA75F2P010K4;
c8 Capacitor,Cerafil,220 PF |Aerovox MC80V221AM |
C9 Capacitor,Cerafil, .005 MF | Aerovox MC80V502AM :
C10 Capacitor, Tantalum, {

' 6.8 MFD, 6V Texas Inst. SCM685F2P006K4|

Cl1 Capacitor,Cerafil, .001 MF |Aerovox MC80V102AM
C12 Capacitor,Cerafil, .0l MF |Aerovox MC80V103AM !
C1l3 Same as Cl1
Cl4 Same as C12 1
c15 Capacitor, Tantalum, ‘

47 MFD, 20V Texas Inst. |SCM476GPO20K4 b
Cl6 Capacitor,Cerafil, 470 PF |Aerovox MC80V471AM ;
c17 Same as C12 |
c18 Same as C12 ;
C19 Capacitor, Tantalum, ; :

22MF, 15V Texas Inst. |SCM226BPO15K4 |
Cc20 Same as Cl19
Cc21 Capacitor, Selected
€22 Same as Cll
c23 Capacitor, Tantalum, ’

.068MF, 35V Texas Inst. SCM683F1PO3SK4
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o » PARTS LIST ;
MODEL 276‘SAMPLE & HOLD .
REFERENCE b MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
C24 Same as C3 :
C25 Same as C3
’ C26 Capacitor, Tantalum,
.68MF, 35V Texas Inst. SCM684F2P035K4
c27 Capacitor, Tantalum, :
4 ,7MF, 35V Texas Inst. SCM47 SBP035K4
Cc28 Capacitor, Mica, 150 PF Arco CM15E151J
C29 Same as Cl
C30 Capacitor, Mica, 330 PF Arco CM15E331J
c3i Same as C26
o5 Capacitor, Tantalum,
.22MF, 35V i Texas Inst, SCM224F2P035K4
Cc33 Same as C19
C34 Same as C32
C35 Same as C19
C36 Capacitor, Tantalum,
JAMF, 35V Texas Inst, SCMIO&F1P035K4
Cc37 Same as C36
C38 Capacitor,Cerafil, .0022PF |Aerovox MC80222AM
Cc39 Same as C38
Cc40 % | Capacitor, Mylar, : ,
.068 MF, 50V Goodall Type 602,
Style 2
C41 Capacitor, Mylar,
.068 MF, 100V Hopkins 1P1683C
CR1 Diode, Germanium Redcor 100941
CR2 Diode, Silicon Redcor 100780~1
CR3 Same as CR1 ‘?
CR&4 ‘| Same as CR1
Same as CR2

S}S
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PARTS LIST
. MODEL 276 SAMPLE & HOLD
REFERENCE > MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
CR6 Same as CR1
CR7 Same as CR1
CR8 Same as CR1
CR9 Same as CR1
CR10 Same as CR2
CR11 Same. as CR1
CR12 Same as CR2
CR13 Same as CR2
CR14 Same as CR2
CR15 Same as CR1 5
CR16 Same as CR1
CR17- Same as CR1
CR18 Same as CR2
CR19 Same as CR2
CR20 Same as CR2
CR21 Same as CR2
CR22 Same as CR1
Q1 Transistor Texas Inst. |2N338
Q2 Transistor . Philco 2N2401
Q3 Transistor, PNP Redcor 100836
Q4 Transistor, NPN Redcor 100837
Q5 Same as Q4 §
Q6 Same as Q3
Q7 Transistor, Red ‘Redcor 100448
Q8 Transistor Philco 2N2374
Q9 Same as Q3 K
Q10 Same as Q3 2
Q11 Same as Q4
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PARTS LIST

MODEL 276 SAMPLE & HOLD

REFERENCE

-

"MANUFACTURER'S ' USABLE

DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
Q12 Same as Q3
Q13 Same as Q4
Ql4 Same as Q4
Q15 Same as Q2
Q16 Same as Q3 |
Q17 Same as Q3 | ¥
Q18 Same as Q3
Q19 Same as Q7
QZO Same as Q2
Q21 Same as Q4
Q22 Same as Q4
Q23 Same as Q3
Q24 Same as Q3 5
Q25 Transistor Hughes 2N1254 !
Q26 Transistor RCA 2N1711
Q27 Same as Q4
Q28 Same as Q3 :
Q29 Same as Q3
Q30 Same as Q4
Q31 Same as Q4
Q32 Same_as Q4
Q33 Same as Q3
R1 Resistor, Comp:, 1 Meg,
1/4w, +57% Allen-Bradley|RCO7GF105J
R2 Resistor, Comp., 220 ohm, p
1/4W, +5% , Allen-Bradley|RCO7GF221J
R3 Resistor, Comp., 100K,
1/4w, 5% Allen-Bradley|RCO7GF104J
R4 Resistor, Comp., 180 ohm,

1/4w, 5%

-

Allen-Bradley|RCO7GF181J
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REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

i RS Resistor, Comp., 1K,

1/4w, +5% Al len-Bradley| RCO7GF102J
R6 . Resistor, Comp., 430 ohm,

1/4W, *5% Allen-Bradley| RCO7GF431J
R7 Resistor, Variable 20K Bourns 200P-1-203
R8 Resistor, Comp., 2.7K,

1/4wW, +5% Allen-Bradley| RCO7GF272J
R9 Resistor, Comp., 2K,

1/4W, +5% Allen-Bradley|RCO7GF202J
R10 Resistor, Comp., 82 ohm,

1/4W, *5% Allen-Bradley|RCO7GF820J
R11 Resistor, Comp., 100 ohm, :

1/4W, +5% ° Allen-Bradley|RCO7GF101J
R12 Resistor, Comp., 2,2K,

1/4w, £5% Allen-Bradley|RCO7GF222J
R13 Resistor, Comp., 20K,

1/4W, +5% Allen-Bradley|RCO7GF203J
R14 Same as R13
R15 Same as R12
R16 Resistor, Comp., 68 ohm,

1/4w, £57% Allen-Bradley|RCO7GF680J
R17 Resistor, Comp., 47 ohm, e

1/4W, £5% Allen-Bradley|RCO7GF470J
R18 Same as R17
R19 Same as R16
R20 Resistor, Comp., 10K,

1/4W, +5% Allen-Bradley|RCO7GF103J
R21 Same as R12
R22 Resistor, Comp.,, 10 ohm,

1/4w, 5% Allen-Bradley|RCO7GF100J
R23 Resistor, Comp., 15K,

1/4W, 5% AllenBradley|RCO7GF153J
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REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R24 " |Same as R12
R25 Resistor, Comp., 6.8K,

1/4w, +5% Allen-Bradley|RCO7GF682J
R26 Resistor, Comp., 56 ohm,

A 1/6wW, *£5% Allen-Bradley|RCO7GF560J

R27 Same as R20
R28 Same as R22
R29 Same as R20
R30 Same as R20
R31 Same as R23 -
R32 Resistor, Comp., 470 ohm,

1/4w, *5% Allen-Bradley |RCO7GF471J
R33 Resistor, Comp., 1,5K,

1/4W, +5% Allen-Bradley |[RCO7GF152J
R34 Resistor, Comp., 5.6K,

1/4wW, +5% Allen-Bradley |[RCO7GF562J
R35 Resistor, Comp., 560 ohm,

1/4w, +5% Allen-Bradley |RCO7GF561J !
R36 Same as R35
R37 Resistor, Comp., 390 ohm,

1/4w, +5% Allen-Bradley |RCO7GF391J
R38 Resistor, Comp., 750 ohm,

1/4w, *5Y% Allen-Bradley [RCO7GF751J
R39 Resistor, Comp., 33 ohm,

1/4W, 5% Allen-Bradley [RCO7GF330J
R40 Resistor, Comp., 270 ohm,

1/4W, +5% Allen-Bradley |[RCO7GF271J
R41 ~ |Same as R8
R42 A Same as R34
R43 Same as R22
R44 Same as R23
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PARTS LIST
MODEL 276 SAMPLE & .HOLD
REFERENCE MANUFACTURE&'S USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R45 Resistor, Comp., 4.7K, :

1/4W, *5% Allen-Bradley|RCO7GF472J
R46 Same as R8
R47 Same as R23
R48 Same as R34
R49 Same as R23
R50 Same as R34 -
R51 Same as R12
R52 Same as R12
R53 Same as R38
R54 Same as R20
R55 Same as R2
R56 Resistor, Comp., 18K,

1/4wW, 5% Allen-Bradley |RCO7GF183J i
R57 Same as R7
R58 Same as R20
R59 Same as R7
R60 Same as Rl
R61 Resistor, W.W., 100K, .02%|Redcor 101012-B-100001-A
R62 Same as R61
R63 Resistor, Comp,, 10 Meg,

1/4w, 5% Allen-Bradley|RCO7GF106J
R64 Same as R3
R65 Same as R12
R66 Same as R12
R67 Same as R25
R68 Same as R23
R69 Resistor, Comp., 22K,

1/4W, £5%

RCO7GF223J

Allen-Bradley
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REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R70 Same as R20
R71 Same as R20
R72 Same as R17
R73 Resistor, Comp., 3.3K, -
1/4W, *57% : Allen-Bradley|RCO7GF332J
R74 Same as R5
R75 Same\as R73
R76 Same as R32
R77 Resistor, Comp, 150 ohm, - |
1/4w, *+5% Allen-Bradley|RCO7GF151J
R78 Same as R33
R79 Same as R2 ;
R8O Same as R11
R81 Same as Rl1l |
R82 Same as R2
R83 Same as R33
R84 Same as R77
R85 Same as R32
R86 Same as R73 !
R87 Not Used
R88 Same as R73 :
R89 Resistor, Comp,, 4.3K,
1/4wW, 5% Allen-Bradley |RCO7GF432J
R90 Same as R17
RI91 Same as R5
R92 Same as R5
R93 Same as R89
R94 Same as R17
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MODEL 276 SAMPLE & HOLD
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R95 Resistor, M.Film, 3.3 ohm,
10% Key Series KC50
R96 Resistor, M.Film, 15 ohm, :
5% Key Series KC50
R97 Same as R20 .
R98 Same as R20
R99 Resistor, Comp., 1.8K,
1/4w, +5% Allen-Bradley|RCO7GF182J
R100 Same as R99
R101 'Resistor, Comp., 1.6K,
1/4W, *5% Alden-Bradley |RCO7GF162J
R102 Same as R23
R103 Same as R2
R104 Resistor, Comp., 2.4K,
1/4w, £5% Allen-Bradley|RCO7GF242J
R105 Same as R104
R106 Same as R2
R107 Same as R101
R108 Same as R23
R109 Same as R5
R110 Same as R5
R111 Resistor, Selected
R112 Resistor, Selected
L% Transformer : Redcor 259006
12 Transformer PCA 111-1
T3 Same as T2 ¥
£ 4
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POWER SUPPLY 600035

1.0 General Description

i ]

1.1 Mechanical - J(See Figure 1,1) The power
supply card is constructed on a 5" x 5.4" x ,090
glass epoxy printed circuit board., All input
output connections .are made via a 50 pin connector
mounted integrally with the printed circuit board.
The completed assembly requires 2 card spaces in
the Redcor Corporation 100775 and 100925 Module

Cases,

12 Electrical - The power supply card derives
power from a 60 cps 115VAC input and provides
$12,5VDC regulated power for general use in
modular component construction. Thg power supply
has, in addition a bistable multivibrator which
serves as a frequency source for operating multi-

vibrator power drivers.

1.3 Specifications -

Output voltages: +12.,5 volts
-12,5 volts

Output loading: 150mA

Output ripple (120cps)

No load: 5mV peak/peak
Full load: 10mV peak/peak
Regulation:
No load/full load: 100mV
o
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1.3 (continued)

Line regulation
103 - 126 AC

Multivibrator outbut

Voltage:

Frequency:

Loading:

Input power:

Isolation:

Mechanical

size:

Operating Temperature:

Connector type:

3 (600035)

+£100mY -

0O to -12,5 volts
5 - 7 Kc/s
To gnd 1000 ohms

115VAC 50-500cps
20ppfd

LA - T BB S

0 =, SOC

50 pin

1.4 Principle of Operation -~ The circuit diagram

is as shown in Figure 1.2,

The power supply con-

sists of two parts, the regulated power supplies

and multivibrator.

The multivibrator is powered

from the $12.5 regulated power supply contained

on the same circuit board,

1.5 Regulated Power Supply - The 115V AC (*10%)

50-600 cps power input is applied between pins

19 and 35 to the primary of the power transformer

T, Pin 18 of the connector provides a shield ground

for the input voltage.

The center tapped secondary

winding between pins 2 and 3 is connected across

a fullwave bridge rectifier circuit consisting of
diodes CR8, CR9, CR10 and CR11l, with the center-tap

forming the power ground reference point,

iy
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1.5 (continued)

the +12,5 DC output is taken from cathode junction
of diodes CR8 and CR9 and filtered by capacitor
C4 to remove the ripple component. Similarly the
-12,5V DC output is taken from the anode junction
of diodes CR10 and CR1l1l, filtering being accom-
plished by capacitor C7.

The output voltages are series regulated by tran-
sistors Q3 and Q4 for the +12.,5 and -12.5 volt DC
outputs respectively, Transisfors Q7 and Q8
function as the control amplifier with zener CRS

as the reference to the emitfer of ‘Q%.

Transistors Q3 and Q4 function as the control
amplifier for the +12.5 power supply. The two
power supplies are made to track each other by
means- of resistors R11, R12 and R13, overall feed-
back to both regulators also being provided by

there resistors,

1.6 Multivibrator - Transistors Q1 and Q2 operate

as a bistable multivibrator. The frequency of
repetition is established by resistors R2 and R6
and capacitors Cl and C2 respectively. No power
is normally connected to this circuit to reduce
power drain; pin 50 must be connected to the -12.,5
volts output at pin 25 in order to derive an out-

put at pin 17,
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1.7 Maintenance - One important note is that the

two power supplias are referenced together'such
that any fault in the -12.5 supply will affect the
+12.8,

The unregulated voltages may be measured at the
common cathodes of CR 8 and CR9 and the common

anode of CR10 and CR11l, and should be %15 volts

- 21 volt,

1.8 Test Points s

No of test points: 4

Test point 1 Red +12.5 volts

Test point 2 Blue =12,5 volts
Test point 3 Black Ground

Test point 4 Yellow Multivibrator
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PARTS LIST
600035 POWER SUPPLY

REFERENCE | 7 ] MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER « | ON CODE
ey Capacitor, Disc .01 pF| Sprague 40C-387

Cc2 Same as Cl

C3 Capacitor, Tantalum Texas Inst, |[SCM226GPO35K4

22uF, 35V

C4 Same as C3

Cc5 ; Same as C3 .

Cé Capacitor, 220 pF, 30V | Sprague 112D227C7030ML
Cc7 "Same as Cé6 )

CR1 Diode, Germanium Redcor 100941

CR2 Same as CR1

CR3 Same as CR1

CR4 Diode, Zener Western 1N758A

Semiconductqr

CR5 Diode, Silicon Redcor 100780

CR6 Same as CRS

CR7 Same as CRS

CR8 Diode, Rectifier, Redcor 101449

Ceramit

CR9 Same as CR8

CR10 Same as CR8

CR11 Same as CR8

P1 Connector, 50 Pin, Mald Redcor 600020

Q1 Trgpsistor Redcor 100836

Q2 Same as Q1

Q3 Transistor Sylvania 2N1218

Qa4 Transistor Bendix 2N1136

Q5 Same as Q1

Q6 Transistor Redcor 100837 1

Q7 Same as Q1 ?1

Q8 Same as Q6
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PARTS LIST i
600035 POWER SUPPLY
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R1 Resistor, Comp., 2.2K Allen- RCO7GF222J
1/4W, 5% Bradley :
R2 Resistor, Comp., 2.7K Allen- RCO7GF272J
1/4, 5% Bradley
R3 Resistor, Comp., 18K Allen- RCO7GF183J
1/4, 5% Bradley
R4 Resistor, Comp., 1K Allen- RCO7GF102J
1/4W, 5% Bradley
R5 Same as R4
R6 Same as R2
R7 Same as R3 .
R8 Resistor, Comp., 3,3K | Allen- RCO7GF332J
1/4W, 5% Bradley
R9 Resistor, Comp., 1000h$ Allen- RCO7GF101J
1/4W, 5% Bradley
R10 Resistor, Comp., 10K Allen- RCO7GF103J
1/4W, 5% Bradley
R11 Resistor, M Film, W.W,J Redcor 101211-17800-A
1.78K, *1% :
R12 Resistor, M Film, W,W, | Redcor 101211-15000-%
R13 Resistor, Comp., 330 | Allen- RCO7GF331J
OHM 1/4, 5% Bradley
R14 Same as R10
R15 Same as R9
R16 Same as R13
R17 Same as R10 v
R18 Same as R10 8
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SECTION I
DESCRIPTION, SPECIFICATIONS AND INSTALLATION

1.1 DESGRIPTION AND PURPOSE
1.2 Description - The REDCOR Model 600330 & 600345

Series of Amplifiers (Figures l.la & 1.1b) cover a diverse
range of applications requiring wide-band accurate amp-
lification, The amplifier employs solid state circuitry
throughout .

.3 Special Features - The Model 600330 can be used

as a single channel potentiometric DC amplifier, pro-
viding non-inverting gains of 1-10; as an operational
amplifier with resistive or capacitive feedback; or as

a differential amplifier of the balanced bridge type.
The 600345-1 provides two channels identical to the
600330 and can be used in the same manner. The 600345-2
however, provides resistors to connect the two ampli-
fiers together as a single dynamic bridge differential
amplifier with the attendant increased performance
characteristics, The assemblies are identical, however,
only differing in the parts actually assembled onto the
card, The applications are where impedance buffering,
scaling or offsetiing, integrating, ground isolation

or low impedance output functions are required.
1.4 SPECIFICATIONS

| 8. 30 Physical Specifications - Physical configuration

of the amplifiers is shown in the Outline and Dimension
Drawings (Figures 1.2a, 1.2b, 1.2c). Each consists of
a single etched circuit board containing the electrical

components.
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1.6 Electrical Characteristics - Electrical char-

acteristics of the Model 600330 and 600343 Amplifiers
are tabulated in Table 1-1.

*

iy

TABLE 1-1

SPECIFICATIONS :

REDCOR MODEL 600330 and 600345
(Potentiometric Configuration)

Gain

Accuracy
Linearity
Stability

Bandwidth

Drift
Noise

Input Impedance

Input

Current Injection
Source Resistance

Settling Time*

Output
Loading (maximum)

Impedance

Settling Time

+1 —» +10 Single ended

+0.02% at DC
+0.01% at DC
+0.01% at DC

Down 3db at 200 Kc¢/s minimum

+300 microvolts referred to the output
30 microvolts/°C temperature coeffi-
cient referred to input

0.5mV referred to the output, peak/peak
200pV referred to the input, DC to
200Kc/s

1000 megohms minimum at DC

1 nanoamp at null
0.5 nanoamp/°C temperature coefficient

All specifications apply for O to 5K

Full-scale step input: 10 microseconds
to within 0.01% of final value

+10 volts, *+10 milliamperes
Unconditional short circuit proof

500 micromicrofarads in parallel
with 1 K

100 milliohms at DC to 5 Kc/s

15 ohms at 200 Kc/s

\

Full-scale step load: . 10 microseconds
to within 0.01% of final value

continued .
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TABLE 1-1 - {continued)

Overload Conditions

Overload Recovery
Time

Input Voltage
Additional 600345-2
Specifications

Common Mode Voltage

Common Mode
Rejection

Source Unbalance

Temperature
Operating Range

Power Requirement
(600330-1)

(600330-2)

(600345-1 &
600345-2)

20 volts input overload

10mV referred to the input, 50uSecs
1mV referred to the input, 500uSecs
100V referred to the input, 1mS

+50 volts (peak maximum safe value)

+10V DC or peak AC

80db @ gain 10
5000 ohms

A11 Specifications apply for 0 to 50°C .

+12.5 volts: 10mA no load

20mA full load

30mA short circuited output
A1l supplies to be regulated to within
5%

Multivibrator waveform 6Kc/s +12.5 volts
at 45mA (See Figure 1.3)

£22.5 volts: 20mA all conditions

+12.5 volts: 10mA no load

20mA full load

30mA short circuited output
A1l supplies to be regulated to within

5%

+12.5V: 20mA no load
40mA full load
60mA short circuit output

£22,5V: 40mA all conditions
|A11 supplies to be regulated to within

5%
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INSTALLATION

1.8 Inspection - Carefully inspect the amplifier for
any evidence of damage incurred during shipment. All
captive locking screws should be tight, Check that

no foreign matter obstructs the input connector and

that no pins are bent out of alignment,

1.9 Maqunting Requirements - The amplifiag may be

mounted in any position. The free flow of air should
not be restricted around the éﬁplifier, nor should it
be located near other equipment operating at high temp-
erature, 1Installation would normally occur in a Redcor
Corporation 100925 or 100775 Module Chassis.

'1.10 Primary Power Requirements - The Model 600330-2 &

600345-1,-2 Amplifiers will operate from an external power
source capable of supplying +12.5V and $22.5 volts with
regulation of Setter than 5% and noise and ripple less
than 5mV RMS, (See Specification Sheet for additional
information.)

The Model 600330-1 requires a 6Kc/s *12 volts trapezoidal
power supply as supplied within Redcor equipment., The
load is a standard 1 unit.

26 8 Ad justments--All references are with respect to
600330 type amplifier, Two adjustments are provided at
the top of the printed circuit card labeled R1 and R2.
These adjustments control the base input current to Ql
Section B and Section A resbectively.(See Fig.2.4). When
the amplifier is connected in a potentiometric configu-
ration, potentiometer R2 controls the injection current

to the input amplifier. This current can be ad justed to
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less than 1 nanoamp by open circuiting input 1 and ad-
justing R2 until the output just changes from either
412 volts to -12 volts or vice versa. Rl may now be
used to zero the output of the amplifier with input 1
grounded. With the amplifier connected opeiationally,
the operational node becomes input 2 and input 1 is
grounded so that R2 may be used as a voltage adjustment
and R1 as the current. The method of zeroing the current
input here is to connect a 100K feedback resistor be-
tween 41 and 4, and then connect an additional 100K to
pin 4, and alternately open and close the other end. of

the input 100K with respect to the output while adjust-

ing R2 until no observable output change results(100u volts).

Rl may now be used as a voltage zero adjust.

1.12 Connector Information 600330

Pin designations are as follows: (See Fig.2.4)
Pin Number ‘ Description
34 Input 1,.positive gain with respect to the output,
4 Input 2, negative gain with respect to the output.
41 Output, high side,.
1 Input ground used for terminating input signal
18 ground,
35 :
* 3 Feedback interconnection, and should be tied
43 together for normal applications.
8 Power supply connection
10 8, +12.5 volts; 10, -12.5 volts
48 Power ground used for returns for 8 and 10,
and as the low side of the output,
49 600330-1--used as 6Kc/s multivibrator drive in-
50 put to provide *22 . 5v floating power on the
32 circuit card,

32 nu}ti input; 49, multi return; 50, shield

50 of £22.5 power to the card.

49i} 600330-2--Used to provide an externa%ﬁgource
32 49, -22,5; 32, +22.5; 50, ground return

* Later versions of the amplifier do not require
this connection,
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1.13 Connector Information 600345 (See Figure 2.5)

Pin Number for

Chan,l Chan,2 Description
1 p 2 Input 1, positive gain with respect to
6 itk 50 the output,
14 4 Input 2, negative gain with respect to
the output,
13 6 Output high side,
17 1 Input gnd, used for terminating input gnd.
33 18 and must be returned to power gnd.
49 35
Common
9 Power gnd. used for returns to 25, 26,
42 .43 & 41 and as the low side of the outputs.
25 -12.5 volts input
26 +12.5 volts input
43 +22.5 volts input
41 -22.5 volts input
40 Used in 600345-2 differential amplifier

configuration connects to pin 14 either
directly or via external potentiometer
provides variable gain.

7 Ground return and is used to return to
9, 42 when channel 1 is used single
ended gain configuration,
When used as dynamics bridge differential
amplifier ties to 6.

8 Ground return and is used to return to
9, 42 in either single ended gain con-
figuration or dynamic bridge configuration,
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SECTION TI
PRINCIPLES OF OPERATION
CONSTANT CURRENT CONSTANT VOLTAGE

@ +12.5 VOLTS

+INPUT

A

O
: ' R N OUTPUT
A3 )
o INPUT P

A2 /
(;;) -12,5 VOLTS

.CONSTANT CURRENT CONSTANT VOLTAGE
GRD

e,

Figure 2.1

2.1 General Theory of Operation - The 600330 & 600345

amplifiers consist of two input amplifiers Al and A2
connected differentially and powered by constant cur-

rent sources to obtain a floating power supply., A
grounded output is obtained by coupling via a differential
input grounded output amplifier A3 which is powered by -
grounded power supplies. The amplifier concept utilized
in the 600330 & 600345 provides very high input impedance
both with respect to ground and between the differential
inputs, The 600330 & 600345 may be connected in a variety

of configurationé.
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2.2 Potentiometric Unity Gain - In this configurntion}
(see Figure 2.2 with R2 removed) 1007% of the output is

fed back to the negative input. The loop gain of the
amplifier will always tend to keep the signal between
the differential inputs very small so that the negative
input and the output will follow the signal applied at
the pogitive input. -

2.3 Potentiometric Positive Gain - In the configu-

ration (see Figure 2.2), a proportion of the output is
fed back to the negative input, The gain established

is calculated from the potentiometer divider,
A Rl + R2
R2

again using the principle that the error signal between

the inputs is very small,

= INPUT

RI

Figure 2.2
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2.4 Operational, As a Scaling, Summing, or

Integrating Amplifier - In this configuration the 2

pogitive input is grounded and either a resistance

‘ Gy
or capacitance returned to the wegative input from
the output. The value of resistance that can be utilized
in the feedback can range from approximately 1000 ohms
to 100 kilohms with little degradation of performance.
However, it should be remembered that the injection
cutrent‘will flow in the feedback resistor and cause a
DC zero error. As an integrator the injection current

will also flow into the capacitor such that an inte=

gration time constant error can be calculated, 1i.e.,

ay N A - 1 = 1 nanoamp -
e c for ¢ = 1 pfd
L A lmv/sec.

dt

With an input resistor of 1 megohm and a feedback

‘capacitor of lpfd an integration time constant of

1 sec can be derived. However, it must be remembered
that for a 0.01% integration time constant a maximum

of 1 sec can be allowed before 1 mV (f.e., 0.01% of 10V)

error is possible.

&
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259 Differential Balanced Bridge =« In this con-
figuration see Figure 2.3

OUTPUT
SIG O
COM
MODE
R
GRD o

Figure 2.3

The gain of the amplifier is controlled by the resistor

ratio G = .23

R1

The common mode rejection ratio is governed by the
ratio Re A sRe

Rl- - R3
It is important to note that this ratio must be balanced
not ohly for resistance but for capacitance as well, if

the common mode voltage is of a varying nature, i.e.,
60 cps say,
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2.6 Dynamic Bridge Operation (600345-2 only)
siG \™ q
R
QUTPUT
COM
MODE ”E>

In this configuration both amplifiers contained on the

600345 card are utilized and form a dynamic bridge dif-
ferential amplifier. 1

The importance of this circuit is that the common mode
rejection increases in direct proportion to the gain

and is insensitive to source resistance unbalance.

Gain is given by:

R, = 2R,

Gain - R1 + R2

R

OTHIS DRZWING CONTAIN'S INFOWAATION FOR WHICH PATENT PROTINTION 11AS PEp*! 2040«
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”: 27 Detailed Circuit Description(600330 only)See Fig.2.4
i The two input amplifiers Al and A2 are made up of Section A
B | of Q1, Q2; Q4, and Q9 for Al, and Section B of Ql, Q3, Q5
- and Q10 for A2, and their respective associated parts.
@l ) ’ Potentiometers R2 and Rl control the injection current :
- - ki level into their respective amplifiers Al and A2. Trans-
a0 ister 06, zener CR8 and associated parts make up the
L,: positive current supply,“ and transsstors Ql1, Ql2, and
CR11 . .and associated parts make up the negative constant
"M-{ current supply. The output amplifier 'is made up of Q7,
s Q8, Q13, Ql4 and Q15 and their respective parts. Q7 and
| @ Q8 provide the differential input and Ql5 is a simple
& inverter stage to couple between the differential input
cm pair and the complementary symmetry output transistors
L. Q13 and Ql4.
l : 2.8 Selected Values Contained on Circuit Card
Resistors R24 and R26 are normally utilized in the
ﬂ potentiometric gain configuration and are normally
- ; precision resistors. Resistors R22, R23, and R25 are
&2 57% carbon type which are used to provide to both in-
s puts (in conjunction with C8 and C9) frequency com-
o pensation and to balance both inputs resistively with
- respect to ground., Capacitors C8, C9 and Cll are all
chosen for optimum frequency response and settling
3: time to step changes in the input.
" - NOTE: All circuit references applyA to the 600330
L : (Fig. 2.4) amplifier. 600345 is identical
2 b but reference designations are different,
- See Figure 2.5,
Finy
]
|
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SECTION III
MAINTENANCE

3.1 Maintenance and Trouble-Shooting Philosophy
The Redcor Model 600330 & 600345 Amplifiers are de-

signed for extensive trouble free operation. This

is accomplished by use of solid state circuitry
throughout permitting operation at low power supply
potentials with the attendant reduction in:heat
generated within the amplifier. Trouble-shooting in-
volves following conventional signal tracing, wave-

form and voltage measurement techniques, to locate a

defective component,

3.2 Test Equipment Required for Maintenance

Test equipment required for maintenance of the Model

600330 & 600345 Amplifiers is tabulated in Table 3-1

able 3-1 - Test Equipment Required for Maintenance

DESCRIPTION 1 MFG - MODEL NO,
Multimeter Simpson 270
Oscilloscope Tektronix 502 or 531
[Preamplifier

used with 531

Dscilloscope Tektronix Type D
Vacuum Tube .

Noltmeter Hewlett Packard 425A

NOTE: All circuit references apply to the 600330
(Fig. 2.4) amplifier. 600345 is identical
but reference designétions are different,

See Fig, 2.5
v



(.1- 9 o8 o= &8 6=

¥) 63 ©3 &3 ©2 en G2 U3 &3 €3 © s

T

29 (600330 &

600355)
SECTION IV
PARTS LIST - 600330 AMPLIFIER
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUF ACTURER NUMBER ON CODH

Cl ‘ Capacitor, Tantalytic,

4.7 MF, 10V * Texas Inssr. SCM&?SFZPOIOKA
C2 Capacitor, Mica, 180 PF, :

500V, *5% ARCO CM15E181J
Cc3 Same as C2
C4 Capacitor, Cerifil,

.001 MF, 100V Aerovox MC80V102-AM
C5 Same as Cé&
Cé Same as Cl
c7 Capacitor, Mica, 100 PF,

500V, +57% ARCO CM15E101J
Cc8 Capacitor, Selected
c9 Same as C8
C10 Capacitor, Tantalytic, i

.68 MF, 35V | Texas Instr, SCM68&F2PO3SK&
Cll1 Same as C8
g S Capacitor, Electrolytic, |

50 MF, 50V | Sprague TE-1307 *
13 Same as C12 *
CR1 Diode, Silicon Redcor 100780-3
CR2 Same as CR1
CR3 Diode, Zener Motorola s b 7 RO
CR&4 Same as CR1
CR5 Same as CR1
CR6 Same as CR1
CR7 Same as CR1
CR8 Diode, Zener Motorola IN746
CR9 Same as CR1
CR10 Same as CR1
CR11 Diode, Zener Motorola IN754
CR12 Same as CR1
CR13 Same as CR1

* Used on 600330-1
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PARTS LIST - 600330 AMPLIFIER
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
CR14 Same as CR1 £
CR15 Same as CR1
CR16 Same as CR1 S
CR17 Same as CR1
CR18 Same as CR1
CR19 Same as CR3
CR20 Same as CR1 *
CR21 Same as CR1 *
CR22 Same as CR1 .. *
CR23" Same as CR1 *
Ql Transistor,Pair,Silicon Redcor 101131
Q2 Transistor, Silicon Redcor 101062
Q3 Same as Q2
Q4 Same as Q2
Q5 Same as Q2
Q6 Transistor Redcor 100836 .
Q7 Same as Q6
Q9 Same as Q2
Q10 Same as Q2
Ql1 Transistor Redcor 100837
Ql2 Same as Ql1
Q13 Same as Yll
Ql4 Same as Q6
Q15 Same as Q11
R1 Trimpot, W.W., 10K Bourns 275-1-103
R2 Same as Rl
R3 Resistor, Comp., IMEG,
1/4w, +5% Allen-Bradley| RCO7GF105J
R4 Resistor, Comp., 150K,
1/4W, 5% Allen-Bradley| RCO7GF154J

* Used on 600330-1
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REFERENCE MANUFACTURER'S | USABLE o
DESIGNABION DESCRIPTION v MANUF ACTURER NUMBER . ON CODE
RS Resistor, Comp., 5.1K, * ‘
1/4W, +5% Allen-Bradley|RCO7GF512J
R6 Same as RS ‘
R7 Same as R4 j
R8 Resistor, Comp., 3.3K, i
1/4W, +5% Allen-Bradley| RCO7GF332J
R9 Resistor, Comp.,, 5.6K,
1/4W, *5% Allen-Bradley|RCO7GF562J
R10 Same as R9
R11 Resistor, Comp,, 560 Ohms,
‘ 1/4W, +5% Allen-Bradley{RCO7GF561J
R12 Same as R11
R13 Resistor, Comp., 680 Ohms, .
1/4W, 5% Allen-Bradley| RCO7GF681J
R14 Same as R8 ;
R15 ' Resistor, Comp., 10K, |
1/4W, *+5% Allen-Bradley|RCO7GF103J
R16 Same as R13
R17 Resistor, Comp., 2.2K,
1/4W, +5% Allen-Bradley|RCO7GF222J
R18 Same as R17
R19 Resistor, Comp., 1K, i
1/4W, *+5% Allen-Bradley| RCO7GF102J
R20 Same as R19 *
R21 Same as R3 i
R22 Same as R17
R23 Resistor, Selected ;
R24 Same as R23 f
R25 Same as R23
R26 Same as R23
R27 Resistor, Comp., 6.8K g
1/4W, +5% ~ | Allen-Bradley| RCO7GF682J
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PARTS LIST - 600330 AMPLIFIER
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUF ACTURER NUMBER ON CODE
R28 Resistor, Comp., 1.5K,
1/4W, 5% Allen-Bradley|RCO7GF152J
R29 Resistor, Comp., 1.8K,
1/4W, +57 Allen-Bradley|RCO7GF182J 3
R30 Resistor, Comp., 3.9K,
1/4W, +5% Allen-Bradley| RCO7GF392J
R31 Resistor, Comp., 47 Ohms,
1/4W, *5% Allen-Bradley| RCO7GF470J
R32 Same as R31
g Transformer , Multi Redcor 100875 o

‘% Used on 600330-1

= 2
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PARTS LIST - 600345 AMPLIFIER
REFERENCE MANUFACTURER'S |USABLE
DESIGNATION DESCRIPTION ' MANUFACTURER NUMBER ON CODE
o) ¥ Capacitor, Tantalytic, E p
4,7 MF, 10V Texas Inst. SGM475F2P010K4
- - £
G2 Same as Cl
T3 Capacitor, Mica, 180 PF, i
500V, *5% . Arco | CM15E181J
: {
C4 Same as C3 i
C5 { Capacitor, Mica, 47 PF, |
100v, *10% Micamold ;MCMIODA7OK
cé6 Capacitor, Cerifil, i
- .001 MF, 100V Aerovox iMC80V102-AM
C?7 Same as C6 l
Cc8 Capacitor, Tantalytic, - i
: .68 MF, 35V Texas Inst. 1SCM684F2P035K4 .
Cc9 Capacitor, Mica, 270 PF, f
500V, *5% Arco iCM15E271J
C10 Capacitor, Cerifil, ‘ ‘
100 PF, 100V | Aerovox | MC8OV101 -AM *
c11 Same as Cl !
}
Ccl2 .Same as Cl |
€13 Same as C3 ;
cl4 Same as C3
Cl5 Same as C5
Cl6 Same as C6
Gl7 Same as C6
cl8 Same as C8
Cl19 Same as C9
Cc20 Same as C10
c21 Capacitor, Duramica, - 0
200 PF, 100V Arco DM15201J Kk
c22 Capacitor, Duramica,
1500 PF, 100V Arco DM20152J ok

* Used on 600345-1
*% Used on 600345-2

-
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PARTS LIST - 600345 AMPLIFIER
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
CR1 Diode, Silicon Redcgr 100780-3
CR2 Same as CR1
CR3 Diode, Zener Motorola IN746 2y
CR4 Diode, Zener Motorola 1N752 .
CR5 Same as CR1
CR6 Same as CR1 |
CR7 Same as CR1
CR8 Same as CR1
CR9 Same as CR1
CR10 Same as CR1 i
CR11 Diode, Zener iMotorola IN7 54
CR12 Same as CR4
CR13 Same as CR1 ,
CR14 Same as CR1 | [
CR15 Same as CRI b i
CR16 Same as CR1 1 .
CR17 Same as CR1 | l
CR18 Same as CR1 ;
CR19 Same as CR1
CR20 . Same as CR1 |
CR21 Same as CR1 ! ;
CR22 Same as CR3 | |
CR23 Same as CR&4 |
CR24 Same as CR1
CR25 Same as CR1 |
CR26 Same as CR1
CR27 Same as CR1
CR28 Same as CR1
CR29 Same as CRI1
CR30 Sameg.as CR11
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600345)
PARTS LIST - 600345 AMPLIFLER
REFERENCE MANUFACTURER'S | USABLE |
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
CR31 Same as CR&
CR32 Same as CR1 ! i
CR33 Same as CR1
CR34 | Same as CR1 :
CR35 Same as CR1
CR36 Same as CR1 X
CR37 Same as CR1
CR38 Same as CR1 !
Q1 Transistor ,Pair,Silicon Redcor 101131 ;
Q2 ' Transistor Redcor 100836 i
Q3 Transistor, Silicon Redcor. 101062
Q4 Same as Q3 4y
Q5 »!Same as Q3
Q6 | Same as Q3 !
Q7 Same as Q2 {
Q8 Same as Q2 !
Q9 l Same as Q3 |
Q10 Same as Q3 : :
QLI Transistor Redcor 100837
QL2 Same as Ql1 :
Q13 Same as Q11 '
Ql4 Same as Ql1 f
Q15 Same as Q2
Q16 Same as Ql
Q17 Same as Q2
Q18 Same as Q3
Q19 Same as Q3
Q20 Same as Q3
Q21 Same as Q3
Q22 Same as Q2

e Y ———" |
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PARTS LIST - 600345 AMPLIFIER
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER . NUMBER ON_CODE
Q23 Same as Q2
Q24 Same as Q3
Q25 Same as Q3
- -
i Q26 Same as Q11 % %
Q27 Same-as Qll
Q28 Same as Qll
Q29 Same as Ql1
Q30 Same as Q2
R1 Trimpot, W.W., 10K Bourns 275-1-103
R2 Same as R1 - :
R3 Resistor, Comp., 1 Meg,
1/4W, *5% " |Allen~-Bradley |RCO7GF105J
R4 Resistor, Comp., 2.2K, i
1/4W, +5% Allen-Bradley [RCO7GF222J
RS Resistor, Comp., 10K,
1/4w, +5% Allen-Bradley |RCO7GF103J
R6 Resistor, Comp., 150K,
1/4wW, +5% Allen-Bradley |RCO7GF154J
R7 Same as R3
R8 Same as R6 .
R9 Resistor, Comp., 5.1K,
) 1/4W, *5% Allen-Bradley |[RCO7GF512J
R10 Same as R9
R11 Same as R5
R12 Resistor, Comp., 12K,
1/4W, *5% Allen-Bradley |RCO7GF123J
R13 Resistor, Comp.,680 ohm,
1/4W, £5% Allen-Bradley [RCO7GF681J )
R14 Resistor, Comp., S.éK,
1/4wW, £5% Allen-Bradley |RCO7GF562J
R15 Resistor, Comp., 3.3K,
1/4W, t5% Allen-Bradley [RCO7GF332J
R16 Resistor, Comp., 560 ohm, :
1/4wW, 5% § Allen-Bradley |RCO7GF561J
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PARTS LIST - 600345 AMPLIFIER
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R17 Resistor, Comp., 6.8 K, :
1/4w, *5% Allen-Bradley| RCO7GF682J
R18 Same as R13
R19 Same as R15 i
i R20 Same as R16
R21 Same as R4
R22 Same as R14
R23 Resistor, Comp., 1K, i
1/4W, +5% Allen-Bradley| RCO7GF102J {
R24 Resistor, Comp., 1.5K, !
1/4W, +5% Allen-Bradley| RCO7GF152J o
R25 Same as R4 %
R26 Same as R23 ?
R27 Same as R24 3
R28 Same as R15
R29 Resistor, Comp., 47 ohm,
1/4w, *5% Allen-Bradley| RCO7GF470J
R30 Same as R29
R31 g Resistor, Comp., 3.9K,
1/4w, +5% Allen-Bradley| RCO7GF392J
R32 Same as Rl
7 Same as Rl
R34 Same as R3
R35 Same as R4
R36 Same as R5 :
R37 Same as R6
R38 Same as R3
R39 Same as R6
R40 Same as R9
R41 Same as R9Y
R42 Same as RS
R43 Same as R12

e ey e
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REFERENCE MANUFACTURER'S [USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER N CODE
R44 Same as R13 :
R45 Same as R14 x
R46 Same as R15 - i
R47 Same as R16 ~
R48 Same as R17
R49 Same as R13
R50 Same as R15
R51 ‘| Same as R16
R52 Same as R4
R53 Same as R14
R54 Same as R23
R55 Same as R24
R56° Same as R4
R57 Same as R23
R58 Same as R24
R59 Same as R15
R60 Same as R29
R61 Same as R29
R62 Same as R31 -
R63 Resistor ,W.W., 4.05K,
1/4w, £.02% Redcor 101012-B-4050R0-A]  **
R64 Resistor ,W.W., 900 ohm, i A
1/4w, +.17% Redcor 101012-B-900R00-B| **
R65 Same as R64 Kok
R66 Resistor, M.Film, 820 ohm,
1/8w, *1% Key RN60C8200F sk
R67 Same as R63 Fok

*% Used on 600345-2
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608005 SWITCH MODULE

1.0 General Description - Mechanical

1,1 - The model 608005 module is constructed on
a .090 thk epoxy glass laminated printed circuit
board 5 x 5.4" in size. Electrical connections
are made via a 50 pin plug which mounts as an

integral part of the pircuit board,

A shield assembly covers the board for mechanical
and electrical protection, One completed assembly
requires a space of 0.625 inches, .085 inches
clear the plated circuit on one side of the con-
nector and 0.45 inches above the surface of epoxy
glass boara. One space or slot is required for
each 608005 Switch Module mounted in a standard
REDCOR 100775 or 100925 Module Case.

1.2 = When with the mating connector contained
in a chassis, the total mounted height of the
module, mating connector and input connections

with adequate clearance is 7 inches,

1.3 Electrical

1.4 - The board assembly contains four identical
switching circuits designed to switch analog
signals in the range of 10 volts into a common
output line under the control of digital set and
reset inputs. To power the circuits on the

assembly a floating power supply is derived from
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1.4 (continued)

a precision transformer and a rectifier-capacitor
circuit in the same manner as a conventional
power supply. The prime power source in this
case being a trapezoidal repetitive waveform
operating at approximately 6Kc, The voltage
derived in this*manner is utilized to power a
storage flip flop the output of which either
forward or reverse biases a precision silicon
diode quad. The control inputs to this flip
flop are transformer coupled, One transformer
being utilized on each flip flop set input and
one being common to all reset sides of the flip

flops contained on one card.,

1.5 Isolation Characteristics

This manner of isolation ensures that no con-
nection is made from the control or power grounds
of the multiplexer to the analog signals being
switched, anﬁ thus of course no load. The iso-
lation between the analog common output, the
unselected channels, and each input is derived

by the reversed biased silicon diode quad.

1.6 Detailed Circuit Description

Referring to the Block Diagram Figure 1, the
reference designations Pl of the diagram applies
to the 50 pin input connector, The analog
inputs are shown as A, B, C, and D connected
respectively to pins 19, 21, 25, and 29, These
inputs are then connected to the switches, the
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1,6 (continued)

outputs of which are commoned and brought out

to pin 18, The channel selection control signals
are shown coupled through transformers T2, T3,
T;, T5 and T6, T3, T4, T5 and T6 being set
inputs and T2 the reset common, Should it be
desired, channel selection can be achieved
directly by connecting -12V between pin 33 and -
31 and providing a fast rise O.,1pSec, to O

volts on one of the input diodes pins 15 or 16,
10 or 11, 6 or 7 and 1 or 2 for selection of
channels D, C, B or A, respectively. A direct
input to pin 17 of a similar fast rising wave-
form from -12 volts to ground will reset all

channels.

=

T1l, CR1, CR2, CR3 and CR4, R1, Cl, C2 and C3

' are the components in the power supply forming

a conventional bridge rectifier capacitor filter
circuitry. The output voltage from this supply
is 46V $2v,

The switching quads are CR10, CR18, CR26 and
CR34., One channel thus cofisists of, taking A
as typical, transistors Q2, Q3, Q4, and Q5

and associated resistors forming a flip flop
circuit controlled by T3. The reset circuitry
is common to all switches and is made up of

T2 and Q1 and associated components,
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1,7 Large Channel Selection Methods

In large multiplexer installations where the
decoding circuitry for many channels would be
required, the selection of any particular channel
can be greatly simplified by utilizing the two
term AND gates on each set input. In this case
coincidence of two -12 volts levels at any in-
put diode pair followed by a fast rise to ground
(0.1pSec) of either input will cause the related

channel to set or '"turn on",

The maximum repetitive switching speed of each
individual channel is 100 Kc/s, there being no
minimum speed restriction as storage is provided

on the switch,

1,8 Timing Requirements

Control signals are successively applied to

first the reset input to reset all the channels
and then to set any one iriput desired. The

reset signal is timed to precede the select
signal by typically lpSec. This timing is de-
sirable in order that no two channels be selected
simultaneously which would then tie, through the
quad, two analog input channels together. If
inadvertently however, two or more channels should
be selected simultaneously, no harm can befall
the multiplexer as the maximum current that can
be passed (100 volts) is limited to 1mA maximum.
If the P1lV of the diodes is exceeded however,

the current is limited by the source impedance

of the input signal,
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1,9 Adjustments Required

The individuaf channel DC levels contributed
by the multiplexer switch can be adjusted by
means of a single turn potentiometer. The
method of adjustment being to ground the re-
lated channel through O to 1000 ohms and to
observe the output of the multiplexer while
this channel is selected either dynamically or
statically. The range of adjustment of this
potentiometer being $10mv,

1.10 Maintenance

The simplicity of the circuitry lends itself
to ease of maintenance. The secondary power
deriﬁed by the floating power supply is insuf-
ficient to cause ahy damage to the components
on the printed circuit board. The silicon
diodes have a peak inverse voltage rating of
100 volts requiring a 200 volt signal between
two "off'" channels to cause damage to the
switching quads, Any failure in transistors
will typically exhibit itself as an excessively
low power supply voltage outsiée the range
46V 22V,

If correct power supply's voltages are in
evidence and the card still does not operate,
the reset circuitry can be suspected, This
may be checked by observing that all the four
channels remain selected, that is all four
inputs connected to the output. Tracing sig-
nals from the reset transformer T2 and assoc-
iated transistor Q1 will exhibit the faulty

component.
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1,10 (continued)

Any fault in one of the flip flops will be
exhibited by failure of the associated diode
quad to either switch on or off in sympathy
with the input reset or set signals, Standard
point ghecking will easily locate the faulty

-

part.

An important note in trouble shooting the multi-
plexer switches and flip flops is that the
ground return of the test equipment must be

connected to the ground of the related floating

power supply.

Whereas in trouble shooting input diode gates,
the ground must be made at the appropriate q

power supply return,
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