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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
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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.
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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.



| e o .
el e R R R N I R . AT .

|
® @ :
/ /
’l /
v )
. /o .
------ v@
2 FLACES {
O/S-ASSEMBLY INSTRUCTIONS
: —*
i 7O REMOVE SHIELD SET COMPLETELY, FOLLOW Cl 2760135 {A
o STERS (LI/STED BELOW. FOR ASSEMBLY, REVERSE ]
PROCEDURE . NOTE SPACER USEAGE CAREFULLY
FOR ASSEMBLY.
J 1. REMOVE SCREWS (A) AND OPEN PACKASE.
—————————— 2. REMOVE SCREWS (£) AND CAREFULLY LIFT ouT SH/ELD (8).
3. REMOVE SCREWS (F) AND SPACERS (G). THIS PERMITS
- SRR AT 2t GRS g R s — REMOVAL OF SHIELD (C). NOTE THAT BOARD MUST 8&E WELL
- \% SUPPRORTED AS SCREWS (F) FASTEN BOARD 70 HINGE. NOW
Ty ‘ RE-INSTALL (2) SCREWS (F) FASTENING BOARD 7O MINGE.
P Q.REMOVE SCREWS (M) AND COVER (D). NOTE BOARD MUST
BE WELL SUPPORTED AS SCREWS (M) SECURE BOARD £
CONNECTOR 7D HINGE. RE-/NSTALL (2) SCREWS (M) FASTENING
BOARD & CONNECTOR TO HINGE. "
THE UNIT /S NOW ACCESS/SLE FOR SERVICE. EXERCISE
CARE N MHANOLING THE INTER-CONNECTION CABLING AS
| EXCESSIVE FLEXING WiLlL CAUSE FATIGUE CF THE CASLE
CONNECTIONS.
2,8
: - lon |B-.‘ ] ¢ martom - J | W e
m!!l.m
2’1 MALL CANGEA PARK,
- 3 4{-—* REDCUR CORPUBHI ﬂﬂ DuUrotnA
3 % 27§_QIO —c, e - a-- su——-
NCXT ASSY | USED ON | can. - 276010 | ‘”“» e —
e e 1 bl R ORI !t L U S
NOTE: Lo& €58 OTIEORIE SHECIFIED B4040PuCts Gs coh tan [ DIS-ASSEMRLY = r—
FIGURE 1.1 e M NS TRL T c r\O‘ |~
::-:;‘n::‘u wrrcee s b, J\ \:.r.—” ¥ -_., 8
el o o



Gl BN Ea =

Gk R =

€ 3

G s

€3

i s

A

3 (276)

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®



-4 . L pFBZ 7 (276)
o AN/
A2 R FB1
— AN
v I C
fi

v i A

0 , ,
INPUT  RIN INPUT i

P O M\'m-—-‘—-{ CHOPPER CHOPPER DEMOD

. R FILTER AMPL

i i R
| [ e

v

Sl ] ,
e ; i PULSED 2 M¢/s

7 BLOCKING OSCILLATOR
e 3

A 6 Kc/s

| MULTIBRATOR

- -

(3E]

b |

£

. 2% OUTRUT

- QUTPUT ,

! FILTER ,

= ‘ s c1 HIGH

g - IMPEDANCE
| OUTPUT

- = | ST T

o |

B FLIP-FLOP

o |

e bl

¢ SAMPLE HOLD

0 ; BLOCK DIAGRAM :
2 MODEL .276.SAMPLE & HOLD
FIGURE 2.|



] G =R o2 ow

1 EN @

) & ¢ §

P

| .

L B

8 (276)

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,
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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
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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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PARTS LIST
608005 MULTIPLEX SWITCHES
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

Cl Capacitor, Tantalum,

22MF, 35V Texas Inst. [ SCM226GP035K4

* c2 Capacitor, Tantalym,

22MF, 50V Sprague 109D226C7050F2
Cc3 Same as Cl
C4 Capacitor, Disc,

1000PF ARCO CCD-102
C5 Capacitor, Disc,

100PF ARCO CCD-101
cé6 Capacitor, Disc, 47 PF, ARCO CCD-470
Cc7 Same as CG
cé Same as C4
Cc9 Same as C5
Cc10 Same as C6
Cl1 Same as Cé6
Cl2 Same as C4
C13 Same as C5 -

3 Cla Same as C6

C15 Same as C6
Cl6 Same as C4
C17 Same as C5
Cc18 Same as C6
C19 Same as C6
Cc20 Same as C4
c21 Capacitor, Disc

220PF ARCO CCD-221
c22 Same as C21
Cc23 Same as C21
C24 Same as C21
CR1 Diode, Silicon Redcor 100780

U

~

Revised: June 1964
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PARTS LIST

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

CR2 Same as CR1

CR3 Same as CR1

CR4 Same as CR1

CR5 Same as CR1 3

CR6 Same as CR1

CR7 Same as CR1

CR8 Same as CR1

CR9 Same as CR1

CR10 Diode, Quad Redcor 100873

CR11 Same as CR1 2

CR12 Same as CR1

CR13 Same as CR1

CR1l4 Same as CR1

CR15 Same as CR1

CR16 Same as CR1

CR17 Same as CR1

CR18 Same as CR10

CR19 Same as CR1

CR20 Same as CR1

CR21 Same as CR1

CR22 Same as CR1

CR23 Same as CR1

CR24 Same as CR1

CR25 Same as CR1

CR26 Same as CR10

CR27 Same as CR1

CR28 Same as CR1

CR29 Same as CR1

CR30 Same as CR1
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PARTS LIST
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION - DESCRIPTION MANUFACTURER NUMBER ON CODE
CR31 Same‘gf CR1 4
CR32 Same as CR1 A
CR33 Same as CR1 ¢
CR34 Same as CR10
CR35 Same as CR1
CR36 Same as CR1
CR37 Same as CR1
CR38 Same as CR1
CR39 Same as CR1
« CR&0 Same as CR1 ]
Q1 Transistor, PNP Redcor 100836
Q2 Transistor, PNP Redcor 100887
Q3 Same as Q2
Q4 Same as Q2
Q5 Same as Q2
Q6 Same as Q2 g
Q7 Same as Q2
Q8 Same as Q2
Q9 Same as Q2
Q10 Same as Q2 _
Qll1 Same as Q2
Q12 Same as Q2
Q13 Same as Q2
Ql4 Same as Q2 ;
Q15 Same*as Q2
Ql6 Same as Q2
Q17 Same as Q2
Rl Resistor, Comp.,
Factory Selected
* add CR41 thru CR44 Same as CR1 :
o

Revised: June 1964
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PARTS LIST
REFERENCE - HANUFACTURER'S USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R2 Resistor, Comp., 5.1K, % -
- 1/4w, 5% Allen-Bradley| RCO7GF512J
R3 Resistor, Comp., 6.8K,

1/4wW, 5% Allen-Bradley| RCO7GF682J
R&G Resistor, Comp., 1K,
h 1/4wW, 5% Allen-Bradley| RCQ7GF102J
R5 Resistor, Comp., 4.7K,

1/4w, 5% Allen-Bradley| RCO7GF472J
R6 Resistor, Comp., 36K,

1/4w, 5% Allen-Bradley| RCO7GF363J
R7 Resistor, Comp,, 22K,

1/4W, 5% Allen-Bradley| RCO7GF223J
R8 Potentiometer, 50 Ohm Spectrol 82-3-8-500
R9 Same as R7
R10 Resistor, Comp., 18K,

1/4W, 5%. Allen-Bradley| RCO7GF183J
R11 Same as R10
R12 Resistor, Comp., 120K,

1/4wW, 5% Allen-Bradley| RCO7GF124J
R13 Same as R12
R14 Resistor, Comp., l.5K,

1/4W, 5% Allen-Bradley| RCO7GF152J
R15 Same as R3 i
R16 Same as R2
R17 Same as R3
R18 Same as R2
R19 Same as R7
R20 Same as R8
R21 Same as R7
R22 Same as R10
R23 Same as R10

Same as R12

‘JR24
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PARTS LIST
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R25 Same as R12
R26 Same as Rl4 A p
R27 Same as R3 .
R28 Same as R2
R29 Same as R3
R30 . Same as R2
R31 Same as R7
R32 Same as R8
R33 Same as R7
R34 Same as R10
R35 Same'as R10
R36 Same as R12
R37 Same as R12
R38 Same as R14
R39 Same as R3
R40 Same as R2
R41 Same as R3
R42 Same as R2
R43 Same as R2
R44 Same as R7
R45 Same as R8
R46 Same as R7
R47 Same as R10
R48 Same as R10
R49 Same as R12 .
R50 Same as R12
R51 Same as R14
R52 Same as R3
R53 Same as R2
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PARTS LIST
R

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION sMANUFACTURER NUMBER ON CODE

R54 - Same as R3 _ :

Tl Transformer, Power Redcor 100875

T2 Transformer, Pulse Redcor 100872

T3 Same as T2

T4 Same as T2

T5 Same as T2

T6 Same as T2

’ ~
w
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INSTRUCTION MANUAL

600305 POWER DRIVERS AND ONE SHOT

"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 REDGOR Corporation."
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Figure 1 - 600305 Card

DESCRIPTLON AND PURPOSE

This module contains 4 independent DC power driver circuits suitable for driving
both heavy loads to ground and to -12 volts. In addition to the driver circuits,
2 indcpendent monostable multivibrator circuits, 2 DC 2-term ''AND" gates, and 2
single-term AC "AND'" gates are included.

The gating inputs to the one shots can be directly coupled, or via the AC "AND"
gates. Both the input returns are then referenced to the power ground, utili-
zation of transformer coupled inputs either directly or again via the AC "AND"
gates will allow the ground return to be isolated.

This combination card is primarily intended to provide isolated control signal
inputs to ADC's and multiplexers, thus enabling the control signal sources to
float. The two one shots are intended to provide start or sequence inputs and
reset inputs.
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SPECIFICATIONS

Module type:

No. of circuits:

Type of logic:

Poweg Driver Section

Voltage outputs:
True:

False:

Input gating structure:
Minimum:

Maximum:
.Gating-provided:
Noise Rejection:
Minimum input level:
- Trigger point:

Fall time requirements:

Output loading:
To ground:
To -12 volts:

OQutput Capacitive
loading:

-

Power drivers and one shots

4 power drivers

2 one shots

2 two-term expandable DC "AND" gates

2 single-term expandable AC "AND" gates

DC and AC negative true

-9 *3 volts
0 -0.5 volts
"AND" OR

""AND" "AND'" "AND'", "OR"
4 term ""AND"! singleb"OR"
1.5 volts

- 6 volts

negative falling edge

To maintain output rise and fall
times min. 300 nanosecs.
Otherwise none.

300 ohms
65 mA

800pf with full féeistive load
to ground
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Maximum repetition rate:

Delay to last moving
point:

Output rise time:
No load:
Full load:

*

Output fall time: «
No load:
Full load:

Qutput short circuit proof

One Shot Section

Type of logic:

Voltage output:
True:

False:

Input gating structure:

Minimum:

Maximum:

Input structure provided:
Set:
Auxiliary:
Transformer:

Max DC voltage \
primary/secondary:

Expandable gates:

t S'

PR W IR (AL

1 Megacycle

100 nanosecs full load

30 nanosecs =

60 nanosecs

30 nanosecs

70 nanosecs

with respect to ground.

Negative true AC coupled

-9+3 volts
-0+0.5 volts

llAND" NOR"

"AND" "AND" HOR"

2 term "AND"
"OR"
Direct

50 v

4 two term "AND"

3 (600305)
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Noise rejection:

Minimum trigger
transition:

Trigger ﬁoint:

Transition time:

Output loading:

True:

False:

Capacity:

Timing requirements
False output:
Fall time:
Rise time:
Delay time:

True output:
Fall time:
Rise time:

Delay time: Min,
Max.

Delay time adjustment
Line:

External:

~ Max. repetition rate:

"o . & (600305)

2 volts

6 volts

Positive edge to ground or either
via transformer coupling

300nS minimum

1.5K to ground
20mA to negative voltage

400 ohms to ground
20mA to negative voltage

Maximum 200pf

70nS no load, 100nS full load
40nS no load, 100nS full load
100nS no load, 120nS full load

-

200nS no load, 250nS full load
100nS no load, 150nS full load

500nS
Variable

Potentiometer 2:1

Capacitor

1 Megacycle

p— e o — . e —
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Power requirements:

Operating temperature:

‘ Mechanical size:

Connector type:
Board type: .

No. of test points:
Test points:

5 (600305)

+12.5 22.5mA
~12.5 120mA

0 - 50°C
ix 5.4% x OA"

50 pin

.090 Thk glass epoxy

-12.5 volts

A power driver true output
B power driver true output
C power driver true output
Power ground

D power driver true output
+12.5 volts

NV W N
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-2V 29
+12V 26
GRD 9,42
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PARTS LIST
600305 CARD
REFERENCE 1 MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER | NUMBER ON CODE
c1 Capacitor, Disc, 56 PF Arco ICCD-SGO
c2 éame as Cl i
c3 Chpacitor, Disc, 82 PF Arco ' ccp-820
c4 Same as Cl e i
C5 Same as Cl i
C6 Same as C3 i
c7 Same as Cl
c8 Same as Cl
c9 . Same as C3 i
Cl10 Same as Cl ;
Cl1 Same as Cl }-
Cl2 Same as C3 3
64 1 Capacitor, Disc, 75 PF Arco ;CCD-?SO :
Cl4 Capacitor, Disc, 33 PF Arco | CCD-330 5 !
Cl5 Capacitor, Disc, .001 MFD |Arco 1 CCD-102 :
c16 Capacitor, Mica, 100 PP |Arco | SCOMI5101K ‘
c17 Same as C16 } i |
c18 Same as Cl4 P f ! ;
c19 Same as C15 ! % |
Cc20 Same as C13 ; |
Cc21 Capacitor, Tant,, .68 MFD |Texas Inst. 'SCM68AF2P03 4 :
C22 Same as C21 ¢ : Z !
CR1 Diode, Silicon Redcor : 100780-3 | !
CR2 Same as CR1 f ? f
CR3 Same as CR1 el
CR&4 Same as CR1
CR5 Same as CR1
CR6 Same as CR1
CR7 Same as CR1
Revised July 1964
v
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1

TMANUFACTURER 'S | USABLE

REFERENCE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
CR8 'Same as CR1
CR9 Same as CRl
CR10 Same as CR1
CR11 Same as CR1
CR12 Same as CR1
CR13 Same as CR1 !
CR14 Same as CR1
CR15 Same as CR1
CR16 Same as CR1
CR17 Same as CR1
CR18 Same as CR1
CR19 Same as CR1
CR20 Same as CR1
CR21 Same as CR1
CR22 Same as CR1 |
CR23 Same as CR1 ' '
CR24 Same as CR1 i
CR25 Same as CR1 ! ,
CR26 Same as CR1 ?
CR27 Same as CR1 !
CR28 Same as CR1 :
CR29 Same as CR1 i
CR30 Same as CR1 f
CR31 Same as CR1 '
CR32 Same as CR1 i .
CR33 Same as CR1 l
CR34 Same as CR1
CR35 Same as CR1 x
CR36 Same as CR1
CR37 Same as CR1
CR38 -Same as CR1
CR39 Same as CR1
CR40 Same as CR1

e e Ak i e e e
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MANUFACTURER'S

REFERENCE USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON _CODE
CR41 Same as CR1
CR42 Same as CR1
CR43 Same as CR1
CR&44 Same as CR1
Q1 Transistor, PNP Philco 2N2401
Q2 Same as Ql
Q3 Same as Ql
Q4 Same as Ql .
Q5 Same as Q1
Q6 Same as Ql :
Q7 Same as Q1
Q8 Same as Ql
Q9 Same as Q1
Q10 Same as Q1
Q11 Same as Ql
Q12 Same as Ql
Q13 Same as Ql
Ql4 Same as Ql
Q15 Same as Ql
Q16 Same as Ql
Q17 Same as Q1
Q18 1 Same as Ql
Q19 Same as Q1
Q20 Same as Ql
Q21 Same as Ql
Q22 Same as Ql
R1 Resistor, Comp., 4.7 K,
1/4W, %57 , Allen-Bradley| RCO7GF472J
R2 Resistor, Comp., 27K,
1/4w, +5% Allen-Bradley| RCO7GF273J
R3 Same as Rl
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REFERENCE

MANUFACTURER'S | USABLE

DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R4 Resistor, Comp., 1 K,
1/4w, %5% ' Allen-Bradley| RCO7GF102J
R5 Same as Rl
R6 Same as Rl :
R7 Resistor, Comp., 39K,
- 1/4w, *5% | Allen-Bradley RCO7GF393J
R8 Same as R7 o ; »
R9 Same as R4 ; -
R10 | Resistor, Comp., 10 K, | !
| 1/4wW, 5% : Allen-Bradley| RCO7GF103J
R11 | Resistor, Comp., 100 Ohma' j
i 1/4w, *5% | Allen-Bradley  RCO7GF101J
R12 ; Same as R1 ! |
R13 .i Same as R2 é ;
R14 : Same as Rl | |
R15 | Same as R4 ! !
R16 i Same as Rl ! :
R17 | Same as Rl
R18 !Same as R7
R19 'Same as R7 e
R20 éSame as R4
R21 ' Same as R10 : !
R22 tSame as R11 ; 4 ‘
R23 ‘Same as R1 t
R24 Same as R2
R25 Same as R1 ;
R26 Same as R4 ;
R27 Same as R1 ,
R28 Same as Rl i
R29, Same as R7
R30 Same as R7
R31 Same as R4
R32 Same as R10
R33 Seme as Rl1l
R34 Same as Rl
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REFERENCE. MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R35 Same as R2
R36 Same as Rl
R37 Same as R4
R38 i Same as R1 z
R39 i Same as R1
R40 Same as R7 , !
R41 | Same as R7 3
% R42 ~ Same as R4
R43 . Same as R10 ! ,
R&44 ; Same as R11l E |
R45 | Resistor, Comp., 5.1K,
| 1/4W, £5% Allen-Bradley| RCO7GF512J |
R46 i Same as R2 ‘
R47 | Resistor, Comp., 820 Ohms, !
1/4w, +5% Allen-Bradley| RCO7GF821J
R48 Potentiometer, 10K Techno 40-10K
R49 Same as R1
R50 Same as Rl1 | ;
R51 Same as R10 :
R52 Same as Rl : 7
R53 . Same as R47 L
R54 ;Same as R7 ‘ Z
R55 ' Resistor, Comp., 30K, i * :
1/4W, +5% | Al1en-Bradley| RCO7GF303J !
R56 ?Same as R10 i i
R57 ESame as R11 ¥ }
R58 | Same as R48 !
R59 i Same as Rl §
R60 ;Same as R47
R61 ' Same as R2
R62 Same as R1
R63 Same as R47
R64 Same as R7
R65 .Same as R55
R66 Same as R45

Revised July 1964
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REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON_CODE

R67 Resistor, Comp., 750 Ohms,

1/4w, 5% Allen-Bradley! RCO7GF751J

R68 Same as R67 ;

Ti Transformer, Pulse Redcor 1100872

T2 Same as T1 :

TP1 Test Jack, Blu Ucinite ;119437-6

TP2 Test Jack, Blk Ucinite $+119437-C

TP3 Same as TP2 , l pe

TP4 s Test Jack, Orn Ucinite !119637-E

TP5 Same as TP2 i

TP6 Test Jack, Grn Ucinite 119437 -~F

TP? Same as TP2 {

Revised July 1964
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SPECIFICATIONS

NAND 600300 CARD

The module card contains 6 independent nand circuits. Each

circuit has two term expandable '"AND'" gates. No collector

loads are tied directly to the inverter stage such that an

"OR'" may be formed by tieing collectors together, Collector

load resistors are provided on the card should it be neces-

sary. In addition, 4 independent 3 term "AND'" gates are

ptovided for easy expansion.

Type of Module: NAND or AND

No. of Circuits: 6

Type of logic: Negative true

Logic levels:

True: -9 volts #*3 volts

False: 0
Note by inverting logic levels and using positive true

-0.5 volts

signals, this module becomes a NOR or OR.

Output loading: A
S 1.5K to gnd when using 1K

True:
collector resistances

False: 20mA to negative voltage

Capacitance: 400pf maximum

Gating structure:

Minimum: "AND" OR

Maxinumz "AND"' "AND" "AND" HOR"



(600300 continued)
Gating provided:

Additional gates:

Noise rejection:
Trigger level:
Trigger point:

Trigger transition:

Delay time:

Output:
Fall time:
Rise time:

Maximum repetition rate:

Power required:

Mechanical Size:
Operating Temperature:
Board type:

Connector type:

No. of test points:

Test points:

2 (600300)

Expandable 2 term "AND" "OR"

4 independent 3 term "AND"
no gate load provided.

2 volts

-6 volts
- -
Negative falling edge

~

None but to maintain delay
rise and fall times 300nS

100 nS

100nS no load, 200nS full load
40nS no load, 150nS .full load

1 Megacycle
+12.5 volts 10mA

=12 volts 80mA worst case
or 15mA per nand utilized, with

 collector returned to -12V via

1K resistor

S 5.4 0% O, 5%

5w 30°C

.090 thick glass epoxy
50 pin

6 -

Each collector output.
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PARTS LIST

600300 NAND CIRCUITS

6 (600300)
e

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
C1 Capacitor, Mica, 56PF Mica Mold MCM10D560K
c2 Same as Cl ;
Cc3 Same as Cl -
c4 Same as Cl
C5 Same as Cl
«C6 . |Same as Cl_ iy
Cc7 Capacitor, Tantalum,
.68MF, 35V Texas Inst, SCM684F2P035K4
c8 Same as C7
CR1 Diode, Silicon Redcor 100780-3
CR2 Same as CR1
CR3 Same as CR1
CR4 Same as CR&
CR5 Same as CR1
. CR6 Same as CR1
CR7 Same as CR1
CR8 Same as CR1
CR9 Same as CR1 v
CR10 Same as CR1
CR11 Same as CR1 }
CR12 Same as CR1
CR13 Same as CR1
CR14 Same as CR1
CR15 Same as CR1 .
CR16 Same as CR1
CR17 Same as CR1
CR18 Same as CR1 .
CR19 Same as CR1
CR20 Same as CR1
2




iy

Y

7 (600300)
PARTS LIST
600300 NAND CIRCUITS
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUHB_ER | ON COBE

CR21 Same as CR1  *
CR22 Same as CR1
CR23 Same as CR1
CR24 . Same as CR1
CR25 Same as CR1
CR26 Same as CR1
CR27 Same as CR1
CR28 . Same as CR1
CR29 Same as CR1
CR30 Same as CR1
Pl Connector, 50 Pin, Plug Redcor 600020
Q1 Transistor Philco 2N2401
Q2 Same as Ql <
Q3- Same as Q1.
Q4 Same as Ql
Q5 Same as Ql
Q6' Same as Ql
R1 Resistor, Comp., 1K,

1/4wW, *57% Allen-Bradley| RCO7GF102J
R2 Resistor, Comp., 5.1K, - ;

1/4W, +5% Allen-Bradley| RCO7GF512J
R3 Resistot?, Comp., 27K,

1/4w, *5% Allen-Bradley| RCO7GF273J
R4 Resistor, Comp., 4.7K,

1/4w, 5% Allen-Bradley| RCO7GF472J
R5 Same as R3
"R6 Same as R4
R7 Same as R2
R8 Same as Rl o
R9 Same as R1 v
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600300 NAND CIRCUITS

8 (600300)

REFERENCE 2 3 MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R10 Same as R2 £ 3
rR11 Same as R3
R12 Same as R4
R13 Same as R3
R14 Same as R4
R15 Same as R2
R16 Same as Rl
R17 Same as R1
R18 Same as R2
R19 Same as R3
R20 Same as R4
R21 Same as R3
R22 Same as R4
R23 Same as RE
R24 Same as Rl
TP1 Test Jack, Blu Ucinite 119437-G
TP2 Test Jack, Blk Ucinite 119437-C
- TPj Same as TP2
TP4 Test Jack, Orn Ucinite 119437-E
TPS Same as TP2
TP6 Same as TP2
A
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6-BIT STORAGE AND 3V POWER SUPPLY MODEL 600215

INSTRUCTION MANUAL FOR

(600215)

"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

r

1
s

Figure 1 - 6-Bit Storage & 3V P.S. Model 600215

1. DESCRIPTION

an officer of REDCOR Corporation."

tW nj 13!; 1.! ,:j :{1;{3

Jx i
=2 ‘f
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AND PURPOSE

2. Description - The REDCOR Model 600215 6-Bit Storage flip flop (see Figure 1)
is a printed circuit board module consisting of six independent flip flop circuits
with transformer-coupled set and reset inputs,one transformer-coupled common reset
+3-volt power supply. The circuit board is a standard 50-pin

amplifier and a

module card with components mounted on one side.

5 x 5.4 inches and requires one standard card space.

The board assembly measures

3. Purpose - The storage flip flop is used for logical storage purposes in

analog-to-digital and digital-to-analog converters.
provides a -12.5 volt true output and a +3 volt false output.

Each flip flop circuit

The two output

voltages are suitable for driving a switch and resistor matrix card. The trans-
former-coupled inputs provide complete analog and digital ground isolation. The
transformer-coupled common reset amplifier sets flip flop A to the true state (see
Figure 2) and resets the remaining five flip flops to the false state. The output
of the common reset amplifier is available at the connector for use in resetting
other transformer-coupled flip flops such as the REDCOR Model 600150 8-bit storage

flip flop module.

~

The +3 volt power supply biases the output side of the flip
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(600215)

flops to provide the +3 volt false level and is available at the connector for
use in biasing other transformer-coupled flip flops such as the REDCOR Model

600150 8-bit storage flip flop module.

4. CIRCUIT DESCRIPTION (See Figures 2 and 3)

5. Flip Flop Circuits - The 6-bit storage flip flop contains five identical
flip flops and one special flip flop (A). The true sides of all the flip flops
are biased to +3 volts to provide the +3 volt false signal. The true output
lines utilize emitter followers to provide current gain and isolation, thus,
the output waveform maintains the proper shape under heavy loading. Flip flop
(A) is unique in that both sides of the flip flop are biased to +3 volts and
the flip flop is set by the common reset signal.

6. Common Reset Amplifier - The common reset circuit amplifies the differentiated
pulse from the input transformer and the amplified signal is emitter-follower-
coupled to the common reset inputs of the flip flops.

7. +3 Volt Power Supply - The +3 volt power supply is a two stage transistor
circuit utilizing a zener diode as a reference. Stage Q22 operates as a series
regulator. Stage Q21 samples the +3 volt output and controls stage Q22. Any
change in the output is inverted and amplified by Q21 and causes a corresponding
change on the base of Q22, returning the output voltage to the proper levél.

7. SPECIFICATIONS

Number of Circuits.,............6 transformer-coupled flip flops
1 transformer-coupled reset amplifier

1 43V power supply

BOREL v TR s Bihas seai e, 70 e ik e Negative true, transformer-coupled

Input Structure Provided........ Capacitive input to transformers
Transformers -have common input return

Minimum Input Transition........ 6V

Trigeer POk, oy cwdlie. i 5 7 Yok s Positive edge
Trigger, RIge. TIME 5 G 00 v ailrens s« 100 NS

Noise Rejection.,..... s sl ¥

Outéut Logic Levels:

a1 1T (AR B (R R S e i -12 .5V 0,5V

L5 i e R ok i o e +3V £0,5V
Output Loading:

p - Mt T BRE T A R TN 4 ¢

To Negative Voltage..... ¥ g poma

CapaCitanee i . v. codv i vy ve...100pf max

Timing Relationships:

Rapetition Rate®.. . .icisedies Imc max
Delay to last moving point...100nSec,
Rise Time, .., .., Jiiy . oiwiis s 100n8ec,
Fall Time. . i.iiviinidiv e gate.,100n8ec,

NS S AV SRR -~ . VAP
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+3V Power Supply Circuit:

Output Voltage....,...v......+3V 20,5V
Output Current............:..0 = 150ma
Output Regulation, No Load
to Full Load................less than 10%
Output Nodee....... . v.....less than lmv RMS

Power Requirements:

R DR E . 1 e i andis g bt il 1 380
TE2 VoL &L et o s v d s 1 1 O0ME

-Vl V‘olto (nominally -12.5V) 20ma o ¥
Operating Temperature...... 0 =.50%€C
Mechanical Size,.............5" x 5.4" x 0.5"
Connector fype... .......... ..50 Pin

Board TYpPe......vveosvussssss(.090") thick glass epoxy

(600215)
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(600215)
PARTS LIST
600215 (6) BIT STORAGE & 3 V,P.S,
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

1 Capacitor, Disc, 56PF Arco CCD-560
c2 Capacitor, Mica, 56PF,

300v Micamold MCM10D560K
c3 Capacitor, Mica, 47PF,

300V Micamold MCM10D470K
C4 Same as Cl
C5 Same as Cl
Ccé6 Same as C2
c7 Same as C3
c8 Same as Cl
c9 Same as Cl 4
c10 Same as C2 =
Cl1 Same as C3
C12 Same as Cl
C13 Same as Cl
Cl4 Same as C2
C15 Same as C3
Cl6 Same as Cl
Cc1l7 Same as Cl .
Cc18 Same as C2
C19 Same as C3
€20 Same as Cl
c21 Same as Cl
C22 Same as C2
c23 Same as C3
C24 Same as Cl
C25 Capacitor, Mica, 300PF,

500V ; Arco CM15E301J
C26 Capacitor, Mica, 470PF,

300v Arco DM15-471-J

7
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PARTS LIST

600215 (6) BIT STORAGE & 3 V.P.S,

(600215)

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
c27 Capacitor, Tant,, 22MF,
SO Texas Inst. [SEM226BPO15K4
c28 . |capacitor, Tant., 150MF, |. !
15v Texas Inst. |SCM157HPO15K4
c29 Capacitor, Tant., .68MF,
35v Texas Inst, SCM684F2P035K4
c30 Same as C29
c31 Same as C29
CR1 Diode, Silicon Redcor 100780
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 Same as CR1
CR10 Same as CR1 :
CR11 Same as CR1 ;
CR12 Same as CR1
CR13 - Same as CR1
CR14 Same as CR1
CR15 Same as CR1
CR16 Same as CR1
CR17 Same as CR1
CR18 Same as CR1 b
CR19 Same as CR1
CR20 Same as CR1
CR21 Same as CRI
CR22 Same as CR1
8



600215 (6) BIT STORAGE & 3 V,P.S.

PARTS LIST

-

(600215)

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
_ CR23 Same as CR1 .
CR24 Same as CR1
“cr25 Same as CRl.
CR26 Same as CR1
CR27 Same as CR1
CR28 Same as CR1
CR29 Same as CR1
CR30 Same as CR1
CR31 Same as CR1
CR32 Same as CR1l
CR33 Same as CR1 :
CR34 Same as CR1
CR35 Same as CR1
CR36 Same as CR1
CR37 Same as CR1
CR38 Same as CR1 :
CR39 Same as CR1 .
CR40 Diode, Zener Motorola 1/4 M2.4AZ-16
Pl Connector, 50 Pin, Male Redcor 600020
Q1 Transistor, P.N.P. Philco 2N2401
Q2 Same as Q1 ¥
Q3 Same as Ql
Q4 Same as Q1
Q5 Same as Q1
Q6 Same as Q1
Q7 Same as Ql
Q8 Same as Q1
Q9 Same as Q1
Q10 Same as Ql
ﬁ%
9
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PARTS LIST
600215 (6) BIT STORAGE & 3 V.P.S.
REFERENCE o MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON_CODE
Ql1 Same as Ql 4 3
Q12 Same as Q1
Q13 Same as Q1
Q14 Same as Q1
Q15 Same as Q1
Q16 Same as Q1
Q17 Same as Ql
Q18 Same as Q1
Q19 Same as Q1
Q20 Same as Q1
Q21 Transistor, NPN R.C.A, 2N1711
Q22 Transistor, Silicon,Power | R.C.A. 2N1218
.R1 Resistor, Comp., 15K,

1/4w, *57% _ Allen-Bradley| RCO7GF153J
R2 Resistor, Comp., 6.2K, ;

1/4wW, +57 Allen-Bradley| RCO7GF622J
R3 Resistor, Comp., 2K,

1/4w, +5% Allen-Bradley|RCO7GF202J
R4 Same as R3 r
R5 Resistor, Comp., 3.9K,
; 1/4w, 5% Allen-Bradley|RCO7GF392J
R6 Resistor, Comp., 8.2K,

1/4W, £5% Allen-Bradley| RCO7GF822J
R7 Resistor, Comp., 47K,

1/4wW, *5% Allen-Bradley|RCO7GF473J
R8 Resistor, Comp., 4.7K,

1/4w, £5% Allen-Bradley|RCO7GF472J
R9 Same as R3
R10 Same as R3
R11 Same as RS
R12 Same as R6

10



[ %

T
&l =

L.

J
_

Gk U = un .S g B T o) & =S o L |

(600215)
PARTS LIST
600215 (6) BIT STORAGE & 3 V,P,S,

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER | ON CODE
R13 Same as R7 -

R14 Same as R8 i
R15 Same as R3
R16 Same as R3
R17 Same as RS
R18 Same as R6
R19 Same as R7
R20 Same as R8
R21 Same_ﬂa R3
R22 Same as R3
R23 Same as RS
R24 Same as R6
R25 Same as R7
R26 Same as R8
R27 Same as R3
R28 Same as R3 :
R29 Same as R5
R30 Same as R6
R31 Same as R7
R32 Same as R8
R33 Same as R3
R34 Same as R3
R35 Same as R5
R36 Same as R6
R37 Same as R7 p
R38 Resistor, Comp,, 1K, 1
1/4w, £5% Allen-Bradley| RCO7GF102J
R39 Resistor, Comp., 10K,
1/4w, +5% Allen-Bradley| RCO7GF103J
R&40 Same as R38

11
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PARTS LIST

600215 (6) BIT STORAGE & 3 V,P.S,

(600215)

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION : DESCRIPTION MANUFACTURER NUMBER ON CODE
R41 Resistor, Comp., 470K,
1MW, 5% u1en-nrad1.{1 RCO7GF474J
R42 Resistor, Comp., 330 Ohm, '
1/4W, £5% Allen-Bradleyl RCO7GF331J
R43 Resistor, Comp., 82 Ohm, .
1/4W, +5% Allen-Bradleyl RC10GF820J
R&44 Resistor, W.W., 27 Ohm,
3w, 5% Sprague Type 151E
R45 Same as R38
R46 Same as R38
R47 Same as R38
R48 . Same as R38 Y
R49 Same as R38
R50 Same as R38
R51 Same as R38
R52 Same as R38
R53 Same as R38
RS54 Same as R38 4
R55 Same as R38
R56 Same as R38
R57 Same as R38
R58 Same as R38
R59 Same as R38
R60 Same as R38
R61 Same as R38 ¢
R62 Same as R38
R63 Same as R38
R64 Resistor, Comp., 100 Ohm, ‘
1/4w, *5% Allen-Bradley RCO7GF101J
Tl Transformer, Pulse Redcor 100872
12
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PARTS LIST
600215 (6) BIT STORAGE & 3 V,P,S,
REFERENCE - MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
T2 Same as T1 &
4 15 Same as T1
T4 Same as T1
e Same as T1
T6 Same as T1
5 i Same as T1
T8 Same as Tl
T9 Same as T1
T10 Same as T1
T11 Same as T1
T12 Same as T1
T13 Same as T1
13
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Ir—— SERIES 600 INSTRUMENTATION MODULES

INSTRUCTION MANUAL FOR
COMPARATOR AMPLIFIER MODEL 600205

“This monual is provided in confidence for servicing and application information only and is not to be reproduced
or divulged in any monner without prior written permission from an officer of REDCOR Corooration. *

Figure 1. Model 600205 Comparator Amplifier

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600205 Comparator Am-
plifier Trigger (seéfigure 1)is a printed circuit board
module consisting of a resistance adder network, an
amplifier, strobed amplifier, and a flip-flop. The
circuit board is a standard 50-pin module card with
components mounted onone side. The board assembly
measures 5 x 5.4 inches and requires one standard
card space. Test points are provided on the top edge
of the card for waveform observation and trouble shoot-
ing during operation.

3. Purpose - The usual application of the comparator
module is in analog-to-digital converters where very
high speed accurate comparisons, with respect to
ground, are necessary. The comparator compares
the analog input against a switch matrix output. The
algebraic sum of the two voltages are amplified by the
amplifier and fed to the strobed amplifier. When the
strobed amplifier is strobed, it sets or resets, as
appropriate, the flip-flop. Setting or resetting the

flip-flop causes the selection or rejection of the voltage
supplied by the switch matrix.

4. CIRCUIT DESCRIPTION (See figures 2, 3, and 4)‘_

5. Resistance Adder Network - The resistance adder
network receives three inputs. The analog input is
received through 1 to R3, the switch matrix output is
applied to pin 20, and a +10-volt reference is applied
to pin 18. The analog input is the input applied to the
basic equipment. The switch matrix provides a pre-
cise voltage dependent upon its selected resistance
value. The +10-volt reference is used whenever an
offsetting voltage is required to provide bipolar opera-
tion. Refer to figure 2 for a simplified schematic
of the resistance adder network. The amplifier input
is obtained at the junction of the three resistances
(R1 + R3 + R4), (R2 + R5), and (RX). Assumc a
balanced condition such that (R1 + R3 + R4) equals
(R2 + R5) equals (RX)/2. If Epef equals -10 volts,
El is at the ground position and the amplifier input
is at null,

TN T ey e
D1 ¥ A

- o ¥g O
ERARACYCYON




7
m

# then
-
[
55

AT

@« and when 5:”f equals 0

o

e

and when Er ef equals 0

Ein X Eret
(R1+R3+R4)  Rx Ein

= -10 volts

E

‘ +20 volts The input resistors R3 and R4 can be used to adjust
" the full scale input, as indicated by:

(R1 + R3 + R4)
B ww P i e
in ref RX

Ein = 0 volts

If E1 is at the +10-volt position and Er of equals Zero adjustment can be made by adjusting RS as indi- -

™ -10 volts,

-

then
AR

vy

cated by:

Eln i Erer

. + =

in 10 Eref (R1 + R3 + R4) (R2 + R5) RX

E

(R1 + R3 + R4) . (R2 + R5) =RX

g =g  (R1+R3I+R4) 10 (R1 +R3+RY)
Eln = +10 voits in ref 10 R2 + RS

LEE)

P

L]

an

g

m

R3 R4 R1 Rx

2 g

RS

El

OO0 +10V"*
E2 E3

A NI v e 2 S

Figure 2. Resistance Adder Network, Simplified Schematic
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6. Amplifier Circuits - The amplifier consists of
differential amplifier Q1-Q2, differential amplifier
Q3-Q4-Q7, complementary emitter-followers Q5 and
Q8, -3 V power supply, and +3 V power supply.

Transistor Q2 is a differential amplifier pair con-
structed, for uniformity of specifications, from a
silicon wafer. Ql is a constant current stage which
provides an effectively high common emitter resis-
tance. Initial adjustment of the operating bias of Q2
is provided by R7, which should not require adjust-
ment, in the field, in normal use. The second differ-
enttal amplifier and constant current stage Q3-Q4-Q¥%
provides additional amplification. Complementary
emitter-followers Q56 and Q6 provide current gain and
isolation. The output of Q5 and Q6 is fed to the
strobed amplifier.

In order to maintain drift free amplification, required
of the amplifier, regulated power supply voltages are
required. The -3 V power supply and the +3 V power
supply provide these regulated voltages. The -3V
supply consists of Q8, Q9, and Q10. Stage Q8 is a
series regulator controlled by Q9 and Q10. Stage Q9
is referenced by zener diode CR8 and stage Q10 by
CR6 and CR7. The +3 V power supply consists of
Q11, QI12, and Q13. Stage Q13 is a series regulator
controlled by Q11 and Q12. Stage Q12 is referenced
by zener diode CR9. Resistors R26, R27, and R28
reference the two supplies together.

7. Strobed Amplifier - The strobed amplifier con-
sists of differential amplifiers Q14-Q15 and Q16-
Q17-Q18. The output of the amplifier is applied to
differential amplifier Q14-Q15. The output of Q14-
Q15 is fed to differential amplifier and constant cur-
rent stage Q15-Q17-Q18. Constant current stage
Q18 is normally biased so that no eollector current
can flow, thus the collectors of Q16 and Q17 are
normally held at -12 V. When a negative pulse is
applied to the base of Q18 it turns on and allows
either Q16 or Q17 to conduct. Collector output sig-
nals from Q14 and Q15 determine whether Q16 or
Q17 conducts. The polarity of the pulse applied to
the primary of transformer T2 depends upon the
conduction of Q16 and Q17. Potentiometer R42 func-
tions as a zero or threshold adjustment of the strobed
amplifier. This adjustment provides a method of
zero adjusting the complete converter, in the case

of a unipolar analog-to-digital converter. Trans-
former T1 and T2 provide isolation interface. Both
transformers will sustaina pulseof 0.5 usec. Trans-
former T1 receives the strobe input. When the nega-
tive strobe pulse is received the strobed amplifier
provides an output, through transformer T2 to the
flip-flop. Dependent upon polarity of the pulse, pro-
vided to the primary, either a negative-going or
positive-going pulse is provided by the secondary.
The negative-going or positive-going pulse is applied
to the flip-flop circuit.

8. .Flip-Flop Circuit - The flip-flop circuit consists
of Q19 through Q22 and is a conventional DC bi-stable
circuit., The flip-flop i#® reset by a clock pulse input
on pin 16. Depending upon the output of the strobed
amplifier, the flip-flop remains in the reset state or
is driven into the set state. An input of -0.25 mv, to
the amplifier, causes the flip-flop to remain reset and
a false output appears at pin 32 and a true output appears
at pin 49. An input of +0.25 mv, to the amplifier,
causes the flip-flop to be driven to the set state and a
true output appears at pin 32 and a false output appears
atpin49. A falseoutputat pin 49 causes the bit weight
to be rejected.

9. MAINTENANCE

Standard circuit board maintenance practices apply.
Replacement parts shall be those specified in the
parts list.

Ao

When soldering and replacing electronic com-
ponents on the circuit board, the circuit board
and replacement components should not be
overheated. Use an appropriate heatsink.

“

Trouble shooting is easily accomplished using test
points TP1 through TP5 and observing voltages and
waveforms.

10. REPLACEMENT PARTS
Replacement parts for the comparator are listed in

the following parts list. For location and identifica-
tion of parts see figure 5.

plaie

@ alels
D OMNIYOYOOYON




PACE .

N

e W = i

SIS SO QI

Fe_be:

5 S0 e~

WIEIREEESOPAEI T W

o

-l e

S oy = 9 = am S A ¢ s o &8 == = @ s o=
. ’
ANALOG DIGITAL
4 32
- o
3 FLIP
ANALOG | STROBED - { FLOP 49
. INPUT MaPYrRE AMPLIFIER —O BIT RESET
: {
MATRIX A20p = —— — ——
33 __ DI
R S, pegrmn o v ]‘ e GR%'LLLD
3A, 36,37 6
RESET
MATRIX |NPUT INPUT
SHIELD DIGITAL |48 +12
I8 BIPOLAR UNIPOLAR POWER 17 < 12v
10 REF 46
INPUT 5,38,19,21 Ty ik
GrROUND O CLOCK INPUT
5 ]
ANALOG _ 9,42
GROUND
4,
126 + 12V ANALOG
25 - 12V ANALOG
Figure 3. Model 600205 Comparator Amplifier, Logic Didgram £
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11. SPECIFICATIONS
Analog Input:
Input sensitivity . . . « v v s v v e an oo 200UV
Input overload maximum ., ..... t0 Vor 4 ma
Recovery time. .. ... 1.5 usec to within 200 uv
of final value after
10 V overload
SOUrre vesIRtANCE | . v's o s Vi Fula y e pe 2K
Input impedance ......ccocaaoern s 10K
Long term drift . . . Less than 200 uV in 30 days,
referred to input
Temperature coefficient of
BFUL o cve viWlie i ae ae e 4oy 10 uV per degree C
referred to input
Digital Input:
Strobe .. ... e R Transformer coupled
RISQEME . It o R T L oo « o 80 nsec
Pulse duration. ... ... W% 1 usec minimum to
10 usec maximum
Levelchange ,....... ¢+eses 8V minimum
Maximum DC primary/secondary . ......50V
Capacitive 18clatioh . . i o2 oico7< sidSe 6 o o 8 pf
Input loading between lines .....,..... 2,7K
Maximum repetitionrate. . . . . ... . ... 1 mc
Digital Output:

Typeof output . « « ¢ s ¢ s s 4+ ..+« DC flip-flop

Output levels:

TORO et G0N s ¢ B vlNg ook 6 37 o =943V

FaRIBE ity o% 400 PR eyt 1 R . Sas LN
Output loading:

Toground ... se¢s s's'aseous 2o aiae AN

20, =18 VMR Lo 3 s i etee b w . 12 ma

CapRettive. o iy oo b i e sarisaae « SO0 pt

| y——SERIES 600 INSTRUMENTATION MODULES
- -

Output timing:
Risetime ....4¢. ..., .. 30 nsec no load,
40 nsec full load

Falltime .....¢«+ ... .. 40 nsec no load,
60 nsec full load

Delay time from strobe input . ... .. . 100 nsec

Maximum repetitionrate ........... 1 me
Power Requirements:

Analog:

FIZ Vet sesovonsdiosaranscns 25 ma
=10 ARG AR R g S R

Digital:

412\'....................... 5 ma
% ¢ il AT AR A SRR e 15 ma

ol s ob Qe B OGN

Operating temperature
Mechanical 81z s iece s 0000 5" X 5.4"x0:5"

Conector tyPe v« v s v o o s ds vgaisis o ne 50-pin

Boardtype ...... e s oo 0,90 thick glass epoxy

Test Points: i
NUMDAY 25 B e & wate o o ibee v n AL 5

Data provided . ......... 1amplifier output
2 +3 V power supply

1 strobed amplifier output

1 flip-flop output

Designation Color Data
TP1 +3V
TP2 -3V
TP3 ? amplifier output
TP4 strobed amplifier output
TPS flip-flop serial output

wigeh e
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AESISTOR VALUE TABULATION (3 3
OASH NO.T Al a2 REFERENCE
600205 ~1| 4,75K 1 4,5 'k [ALL & “AT/ LNITE
600259-2] 3.73% | 3.334 jALL 8.2 D uNITS
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Figure 4. Model 600205 Comparator Amplifier, Schematic Diagram
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; PARTS LIST
-
- ITEM NUMBER MANUFACTURER'S
OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
f 1 Connector, 50 Pin, Male Redcor 600020
| 2 Screw, Bind. Hd., 4-40, 7/61 1g., -
we Cad. Stl.°
) 3 Nut, Hex, 8. Pat., 4-40, Cad. StlL
- 4 Pin, Polarizing, Female Redcor 600022
j 5 Pin, Polarizing, Male Redcor 600021
s 6 Screw, F.H., #4-40, 100° csk, 1/21g., _
Cad. Stl.
T Nut, Hex, 2-56, Cad. Stl.
"- 8 Washer, Lock, #2, Internal Tooth, Small
"~ Pattern, Cad. ‘Stl.
9 Washer, Lock, #4, Internal Tooth, Small
3 Pattern, Cad. Stl
™ 10 Clip, Diode T O :
- 11 Heat Sink Astro-Dynamics 2801
12 Heat Sink L E:R-C, LP1BA4
) § Capacitor, Selected
L] C2 Capacitor, Tant., 150 mf, 15V T I SCMI157THPO15K4
C3 Capacitor, Tant., 150 mf, 15 V p oif SCMI15THPO15K4
- c4 Capacitor, Mica, 300 pf Arco CM15E301J
C5 Capacitor, Mica, 56 pf Micamold MCM10D560K
- Cc6 Capacitor, Mica, 33 pf Micamold MCM10N330K
C1 Capacitor, Mica, 33 pf Micamold MCMI10D330K
- c8 Capacitor, Cerafil, 100 pf § Aerovox MCBOV101AM
CR1 Diode, Silicon - Redcor 100780
&
H.‘

T3
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RS AP P

-3

DOV
(0. le]Sielels




]
|
ITEM NUMBER MANUFACTURER'S
- OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
- CR2 Diode, Silicon Redeor 100780
CR3 Diode, Silicon Redcor 100780
(&) CR4 Diode, Silicon Redcor 100780
CRS Diode, Stlicon Redcor 100780
- CR6 Diode, Silicon Redcor 100780
CR7 Diode, Silicon Redcor 100780
) . CR8 Diode, Silicon Redcor 100780
‘ CR9 Diode, Silicon Redcor 100780
- CR10 Diode, Silicon Redcor 100780
CR11 Diode, Silicon Redcor 100780
- CR12 Diode, Silicon Redcor 100780
| CR13 Diode, Silicon Redcor 100780
- CR14 Diode, Silicon Redcor 100780
CR15 Diode, Silicon Redcor 100780
CR16 Diode, Silicon Redcor 100780
| CR17 Diode, Silicon Redcor 100780
- CR18 Diode, Silicon Redcor 100780
Q1 Transistor Redcor 100837
Q2 Transistor Redcor 101131
L] Q3 Transistor Philco 2N2401
- Q4 Transistor Philco 2N2401
Q5 Transistor Redcor 100836
Q6 Transistor Redcor 100837
] QT Transistor Redcor 100836
Q8 Transistor Redcor 100836
e Q9 Transistor Redcor 100837
Q10 Transistor Redcor 100836 -
P Q11 Transistor Redcor 100837
3 Q12 Transistor Redcor 100836
us Q13 Transistor Redcor 100837
Q14 Transistor Philco 2N2401
“a Q15 Transistor Philco 2N2401
: Q16 Transistor Phileco 2N2401
) Q17 Transistor Philco 2N 2401
Q18 Transistor Philco 2N2401
019 Transistor Philco 2N2401
- 020 Transistor Philco 2N2401
- Q21 Transistor Philco 2N2401
Q22 Transistor Philco 2N2401
R1* Resistor, W.W., 4. 75K, +. 02% Redcor 101015-B-4750R0
- R1** Resistor, W.W,, 3.75K, 1. 02% Redcor 101015-B-3750R0
- R2* Resistor, W.W., 4, 99K, +, 02% Redcor 101015-B-4990R0
R2** Resistor, W. W., 3, 99K, +. 02% Redcor 101015-B-3990R0
R3 Potentiometer, 500 ohm Teledyne 361, End. Adj.
[ ) R4 Potentiometer, 10 ohm Teledyne 361, End Adj.
‘ - RS Potentiometer, 20 ohm Teledyne 361, End Adj.
- R6 Resistor, Comp., 200 ohm, 1/4W, 5% A.B. RCOTGF221J
R7 Potentiometer, 10 ohm Teledyne 361, End Adj.
- RB Resistor, Comp., 10 ohm, 1/4W, +5% A.B. ~ RCOTGF100J
R9 Resistor, Comp., 10 ohm, 1/4W, +5% A.B. RCO7TGF100J
wny R10 Resistor, Comp., 1. 1K, 1/4W, +5% A. B. RCOTGF112J
R11 Resistor, Comp., 1, 1K, 1/4W, +5% A. B. RCOTGF112J
- RI12 Resistor, Comp., 1K, 1/4W, 5% A. B. RCOTGF102J
' R13 Resistor, Comp., 15K, 1/4W, +5% A. B. RCOTGF153J
g R14 Resistor, Comp., 1K, 1/4W, +5% A. B. RCOTGF102J
R15 Resistor, Comp., 100 ohm, 1/4W, 5% A. B, RCO7TGF101J
R16 Resistor, Comp., 1.2K, 1/4W, 5% A. B. RCOTGF122J
~ R17 Resistor, Comp,, 22 ohm, 1/4W, +5% A, B. RCO7GF220J
- R18 Resistor, Comp., 1.2K, 1/4W, +5% A, B. RCOTGF122J
R19 Resistor, Comp., 22 ohm, 1/4W, 5% A. B. RCOTGF220J
- R20 Resistor, Comp., 100 ohm, 1/4W, 5% A. B. RCOTGF101J
*For ~1 Units On
- s At

**For -2 Units Only
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ITEM NUMBER MANUFACTURER'S

OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
R21 Resistor, Comp., 100 ohm, 1/4W, +5% A.B. RCOTGF101J
R22 Resistor, Comp., 22 ohm, 1/4W, 5% A.B. RCO7GF220J
R23 Resistor, Comp., 22 ohm, 1/4W, 5% A.B. RCO7TGF220J
R24 Resistor, Comp., 1K, 1/4W, 5% A.B. RCO7GF102J
R25 Resistor, Comp., 100 ohm, 1/4W, 5% A. B. RCO7GF101J
R26 Resistor, Dep, Car., 750 ohm, +1% .1 RNSOB7500F
R217 Resistor, Dep. Car., 1.21K, 1% T, RN60B1211F
R28 Resistor, Dep. Car., 1.78K, 1% 5 1 RN60B1781F
R29 Resistor, Comp., 33K, 1/4W, 5% A.B. RCOTGF333J
R30 Resistor, Comp., 33K, 1/4W, :5% A.B. RCOTGF333]
R31 Resistor, Comp., 220 ohm, 1/4W, 5% A.B. RCOTGF221J
R32 Resistor, Comp., 150 ohm, 1/4W, 5% A.B. RCOTGF151J
R33 Resistor, Comp., 150 ohm, 1/4W, 5% A.B. RCOTGF151)
R34 Resistor, Comp., 220 ohm, 1/4W, 5% A.B. RCO7TGF221J
R35 Resistor, Comp., 10K, 1/4W, 5% A. B. RCO7TGF103J
R36 Resistor, Comp., 10K, 1/4W, 5% A.B. RCOTGF103J
R37 Resistor, Comp., 220 ohm, 1/4W, 5% { B. RCOTGF221J
R38 Resistor, Comp., 1K, 1/4W, 5% D . RCOTGF102J
R39 Resistor, Comp., 10K, 1/4W, 5% A.B. RCOTGF103J

. R40 Resistor, Comp., 15K, 1/4W, :5% A.B. RCOTGF153J -

R41 Resistor, Comp., 100 ohm, 1/4W, 5% A.B. RCOTGF101J
R42 Potentiometer, 1K , Teledyne 361, End Adj
R43 Resistor, Comp., 15K, 1/4W, 5% A.B. RCOTGF153J
R44 Resistor, Comp., 2K, 1/4W, +5% A.B. RCOTGF202J
R45 Resistor, Comp., 1K, 1/4W, +5% A.B. RCOTGF102J
R46 Resistor, Comp., 2K, 1/4W, +5% A.B. RCO7TGF202J
R47 Resistor, Comp., 2.4K, 1/4W, 5% A.B. RCOTGF242]
R48 Resistor, Comp., 100 ohm, 1/4W, +5% A.B. RCO7TGF101J
R49 Resistor, Comp., 1K, 1/4W, 15%- A.B. RCO7GF102J
R50 Resistor, Comp., 1K, 1/4W, 5% A. B. RCOTGF102J
R51 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF102J
R52. Resistor, Comp., 100 ohm, 1/4W; +5% A. B. RCOTGF101J
R53 Resistor, Comp., 39K, 1/4W, 5% A.B. RCO7TGF393J
R54 Resistor, Comp., 1K, 1/4W, 5% A. B. RCOTGF102)
R55 Resistor, Comp., 5. 1K, 1/4W, 5% A.B. RCOTGF512J
R56 Resistor, Comp., 39K, 1/4W, 5% A. B. RCOTGF393J
R57 Resistor, Comp., 5.1K, 1/4W, 5% A.B. RCOTGF512J
R58 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF102J
R59 Resistor, Comp., 1K, 1/4W, 5% A.B. RCO7GF 102
Tl Transformer Redcor 100872
T2 Transformer Redcor 100872
TP1 Test Jack, Black Ucinite 119437-C
TP2 Test Jack, Black Ucinite 119437-C
TP3 Test Jack, Red Ucinite 119437-B
TP4 Test Jack, Black Ucinite 119437-C
TP5 Test Jack, Green Ucinite 119437-F

_

o

SERIES 600 INSTRUMENTATION MODULES

-

cONaOm=
thONIO OO




€

»

ba

e 3 =3 =3 e

g

T2

r

(600205)
Addendum

NOTE

Two versions of 600205 Manual are included in the
600975 System Manual. ®

600975 Systems, previous to Serial No. 2095 utilized
the original 600205 card (appropriate manual has
reduced print); Serial No. 2095 and up utilized the
revised 600205 card.

Refer to picture in manual if uncertain which manual
is effective for a specific card.
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then

and when Eref equals 0

Eln Eret

(R1 + R3 + R4) Rx

Eln = 420 volts

&

Eln = 0 volts

If E1 is at the +10-volt position and E of equals
-10 volts, i

then

Eln 10 Eref

(R1 + R3 + R4) (R2 + R5) RX

and when E cot equals 0

El = -10 volts
n

The input resistors R3 and R4 can be uggd to adjust
the full scale input, as indicated by:

. i (R1 + R3 + R4)
- in ref*——jﬁ—

Zero adjustment can be made by adjusting R5 as indi-
cated by:

Eln " 10 Eref

(R1 + R3 + R4) (R2 + R5) RX

(R1 + R3 + R4) ¥ 10 (R1 + R3 + R4)

= E, = E
E‘n = +10 volts in ref 10 R2 + R5
R3 R4 R1 Rx
EinO- —ARN AIAN——AN—9 AMA- O g

El

O—0 +l0V
E2 E3

| 2

Figure 2. Resistance Adder Network, Simplified Schematic
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6. Amplifier Circuits - The amplifier consists of
differential amplifier Q1-Q2, differential amplifier
Q3-Q4-Q7, complementary emitter-followers Q5 and
Q6, -3 V power supply, and +3 V power supply.

Transistor Q2 is a differential amplifier pair con-
structed, for uniformity of specifications, from a
silicon wafer. Q1 is a constant current stage which
provides an effectively high common emitter resis-
tance. Initial adjustment of the operating bias of Q2
is provided by R7, which should not require adjust-
ment, in the field, in normal use. The second differ-
ential amplifier and constant current stage Q3-Q4-Q7
provides additional amplification. Complementary
emitter-followers Q5 and Q6 provide current gainand
isolation. The output of Q5 and Q6 is fed to the
strobed amplifier.

In order to maintain drift free amplification, required
of the amplifier, regulated power supply voltages are
required. The -3 V power supply and the +3 V power
supply provide these regulated voltages. The -3V
supply consists of Q8, Q9, and Q10. Stage Q8 is a
series regulator controlled by Q9 and Q10. Stage Q9
is referenced by zener diode CR8 and stage Q10 by
CR6 and CR7. The +3 V power supply consists of
Q11, QI12, and Q13. Stage Q13 is a series regulator
controlled by Q11 and Q12. Stage Q12 is referenced
by zener diode CR9. Resistors R26, R27, and R28
reference the two supplies together.

7. Strobed Amplifier - The strobed amplifier con-
sists of differential amplifiers Q14-Q15 and Q16-
Q17-Q18. The output of the amplifier is applied to
differential amplifier Q14-Q15. The output of Ql4-
Q15 is fed to differential amplifier and constant cur-
rent stage Q15-Q17-Q18. Constant current stage
Q18 is normally biased so that no collector current
can flow, thus the collectors of Q16 and Q17 are
normally held at -12 V. When a negative pulse is
applied to the base of Q18 it turns on and allows
either Q16 or Q17 to conduct. Collector output sig-
nals from QI14 and Q15 determine whether Q16 or
Q17 conducts. The polarity of the pulse applied to
the primary of transformer T2 depends. upon the
conduction of Q16 and Q17. Potentiometer R42 func-
tions as a zero or threshold adjustment of the strobed
amplifier. This adjustment provides a method of
zero adjusting the complete converter, in the case

SERIES 600
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of a unipolar analog-to-digital converter. Trans-
former T1 and T2 provide isolation interface. Both
transformers will sustaina pulseof 0.5 usec. Trans-
former T1 receives the strobe input. When the nega-
tive strobe pulse is received the strobed amplifier
provides an output, through transformer T2 to the
flip-flop. Dependent upon polarity of the pulse, pro-
vided to the primary, either a negative-going or
positive-going pulse is provided by the secondary.
The negative-going or positive-going pulse is applied
to the flip-flop circuit.

8. Flip-Flop Circuit - The flip-flop circuit consists
of Q19 through Q22 and is a conventional DC bi-stable
circuit. The flip-flop is resetby a clock pulse input
on pin 16. Depending upon the output of the strobed
amplifier, the {lip-flop remains in the reset state or
is driven into the set state. An input of -0.25 mv, to
the amplifier, causes the flip-flop to remain reset and
afalse output appears at pin 32 and a true output appears
at pin 49. An input of +0.25 mv, to the amplifier,
causes the flip-flop to be driven to the set state and a
true output appears at pin 32 and a false output appears
atpin49. A falseoutputat pin 49 causes the bit weight
to be rejected.

9. MAINTENANCE

Stgﬁdard circuit board maintenance practices apply.
Replacement parts shall be those specified in the
parts list.

'CAUTION

When soldering and replacing electronic com-
ponents on the circuit board, the circuit board
and replacement components should not be
overheated. Use an appropriate heatsink.

Trouble shooting is easily accomplished using test
points TP1 through TP5 and observing voltages and
waveforms,

10, REPLACEMENT PARTS
Replacement parts for the comparator are listed in

the following parts list. For location and identifica-
tion of parts see figure 5.
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STROBED
AMPLIFIER

ANALOG
INPUT

AMPLIFIER

MATRIX CZOA—- ————_ ——

DIGITAL

32 _ OuTPUT

AAA,

—
ELIP pe SERIAL

FLOP
2% o 81T RESET

AN,

INPUT T e
3A, 36,37
MATRIX INPUT
SHIELD
18 BIPOLAR [uUNIPOLAR
10 REF
INPUT 35,38,19: 2}
GROUND
ANALOG _ 9,42

GROUND

26 + 12V ANALOG
25 - 12V ANALOG

33_ DIGITAL
6 2 GrOuND

RESET
INPUT

DIGITAL |48 +12
POWER 17 - 12v

46
CLOCK INPUT

Figure 3. Model 600205 Comparator Amplifier, Logic Diagram
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11. SPECIFICATIONS

Analog Input:
Input SenSRAVILY o ¢ o ¢ o o0 0 a5 5075 ¢ iwe 200 UV
Input overload maximum ...... 10V or 4 ma

... 1.5 usec to within 200 uv
of final value after

10 V overload
SOUrCEroBIaRNOR | o "5 5 o dlle nia oo ais s 2K
Mput IMpedance . io i s v saie o0 o s oK
Long term drift . . . Less than 200 uV in 30 days,
referred to input

Recovery time, . .

Temperature coefficient of
ariit . onan B o v e ¢ 90 100V per degree C
referred to input

Digital Input:
SU2Obe, i e i v ¥ o Transformer coupled
RINE B s Lo o el e s 60 nsec
Pulseduration. . ... .. .4 . 1 usec minimum to
10 usec maximum
Love]l Change o o i wn ok 6 V minimum
Maximum DC primary/secondary .......50V
Capacitive isolation . ...... oiaitetia et mvate YANADD
Input loading between lines .......... 2.TK
Maximum repetitionrate. . . . . ....... 1 mc
Digital Output:
: Type of output . . . ... o ule @ DC flip-flop
Output levels:
TIUG o aha oiaale v ol wabils s a ’ -9 +3V
False. . ... o B e b ON v s e -0.5V
Output loading:
Togrand . o« i% N R e 1K

To =33 VRO . < oo oia ils 53t s nlv s 18 MA
CapReItIve: & (i v 6 vos ae o0 s sia s o 200Dk

SERIES 600 INSTRUMENTATION MODULES

Output timing: »
Risetime .......+..... 30 nsec no load,
40 nsec full load
Falltime ............. 40 nsec no load,
60 nsec full load

Delay time from strobe input . ... ... 100 nsec
Maximum repetitionrate .........,. 1l mc

Power Requirements:

Analog:
5 b R S S R T e Take AEL & 25 ma
%8 Viahe « 3050 4 s R et A Lo e e 25 ma
Digital:
T bR A A N P SRR S T e
whB "V i s vowihe e a NS, b e (S a 15 ma
Operating temperature . ......... o 0 0= 805C
Mechanical size ...... cis sos DX SA" X DI
CAEAMOCIOTILYDA " ¢ 3ls6'1avslin Wil vire 5 sl Siemote 50-pin
Boardtype . :.ccoos0 00 0.90" thick glass epoxy
Test Points:
NUMDBr. v 50 e B Sy ke 6 e b B b TeR e AR 5

Data provided . . ocs 6 ee 0 1 amplifier output
A 2 +3 V power supply

1 strobed amplifier output

1 flip-flop output

Designation  Color Data
TP1 +3V
TP2 -3v
TP3 amplifier output
TP4 strobed amplifier output
TPS flip-flop serial output
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Figure 4. Model 600205 Comparator Amplifier, Schematic Diagram
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3 Figure 5. Model 600205 Comparator Amplifier, Parts Location
i
= PARTS LIS
) ITEM NUMBER MANUFACTURER'S
OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
1 Connector, 50 Pip, Male Redcor 600020
2 Screw, Bind. Hd., 4-40, 7/61 1g.,
Cad. StL'
3 Nut, Hex, S. Pat., 4-40, Cad. Stl
-~ 4 Pin, Polarizing, Female Redcor 600022
u 5 Pin, Polarizing, Male Redcor 600021
6 Screw, F.H., #4-40, 100° csk, 1/2 1g.,
Cad; 5t
7 Nut, Hex, 2-56, Cad. Stl.
: Washer, Lock, #2, Internal Tooth, Small
Pattern, Cad. Stl.
9 Washer, Lock, #4, Internal Tooth, Small
Pattern, Cad. Stl.
J 10 Clip, Diode 5o N 48
11 Heat Sink Astro-Dynamics 2801
12 Heat Sink IR aReCl LP18A4
8| Capacitor, Selected
n C2 Capacitor, Tant,, 150 mf, 15V Tk SCMI157THPO15K4
C3 Capacitor, Tant., 150 mf, 15V 5 i) SCM15THPO15K 4
C4 Capacitor, Mica, 300 pf Arco CMI15E301J
- C5 Capacitor, Mica, 56 pf Micamold MCM10D560K
3 (o} Capacitor, Mica, 33 pf Micamold MCMI10D330K
Cc? Capacitor, Mica, 33 pf Micamold MCMI10D330K
C8 Capacitor, Cerafil, 100 pf Aerovox MC80V101AM
: CR1 Diode, Silicon Redcor 100780

= ]
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ITEM NUMBER , MANUFACTURER'S
: OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
CR2 Diode, Silicon Redcor 100780
CR3 Diode, Silicon Redcor 100780
ﬂ CR4 Diode, Silicon Redcor 100780
- CRS Diode, Silicon Redcor 100780
CR6 Diode, Silicon Redcor 100780
CR17 Diode, Silicon Redcor 100780
ﬂ CRS8 Diode, Silicon Redcor 100780
il CR9 Diode, Silicon Redcor 100780
- CR10 Diode, Silicon Redcor 100780
CR11 Diode, Silicon L Redcor 100780
H CR12 Diode, Silicon Redcor 100780
' .CR13 Diode, Silicon - Redcor 100780
- CR14 Diode, Silicon Redcor 100780
CR15 Diode, Silicon Redcor 100780
CR16 Diode, Silicon Redcor 100780
| CR17 Diode, Silicon Redcor 100780
- CR18 Diode, Silicon Redcor 100780
Q1 Transistor Redcor 100837
Q2 Transistor Redcor 101131
= Q3 Transistor Philco 2N2401
H Q4 Transistor Philco 2N 2401
Q5 Transistor Redcor 100836
Q6 Transistor Redcor 100837
= Q7 Transistor Redcor 100836
-‘ Q8 Transistor Redcor 100836
Q9 Transistor Redcor 100837
3 Q10 Transistor Redcor 100836
H Q11 Transistor Redcor 100837
Q12 Transistor Redcor 100836
- Q13 Transistor Redcor 100837
Q14 Transistor Philco 2N2401
oA Q15 Transistor Philco 2N2401
*‘ Q16 Transistor Philco 2N2401
Q17 Transistor Philco 2N2401
Q18 Transistor Philco 2N2401
- Q19 Transistor Philco 2N2401
I Q20 Transistor Philco 2N2401
) Q21 Transistor Philco 2N2401
Q22 Transistor Philco 2N2401
R1* Resistor, W.W,, 4. 75K, +.02% Redcor +101015-B-4750R0
ﬂ R1** Resistor, W.W., 3. 75K, +. 02% Redcor 101015-B-3750R0
P R2* Resistor, W.W., 4. 99K, , 02% Redcor 101015-B-4990R0
R2%* Resistor, W.W., 3. 99K, +. 02% Redcor 101015-B-3990R0
R3 Pctentiometer, 500 ohm Teledyne 361, End. Adj.
] R4 Potentiometer, 10 ohm Teledyne 361, End Adj.
u R5 Potentiometer, 20 ohm Teledyne 361, End Adj.
R6 Resistor, Comp., 200 ohm, 1/4W, +5% A. B, RCO7TGF221.]
R7 Potentiometer, 10 ohm Teledyne 361, End Adj.
d RS Resistor, Comp., 10 ohm, 1/4W, +5% A. B, RCOTGF100J]
i R9 Resistor, Comp., 10 ohm, 1/4W, 5% A. B, RCO7GF100J
R10 Resistor, Comp., 1.1K, 1/4W, 5% A. B. RCOTGF112J
R11 Resistor, Comp., 1. 1K, 1/4W, 5% A. B. RCOTGF112]
] R12 Resistor, Comp., 1K, 1/4W, 5% A. B. RCO7GF102J
H R13 Resistor, Comp,, 15K, 1/4W, +5% A. B. RCOTGF153J
R14 Resistor, Comp., 1K, 1/4W, 5% A. B. RCOTGF102J
R15 Resistor, Comp., 100 ohm, 174W, +5% A.B. RCOTGF101J
n R16 Resistor, Comp., 1.2K, 1/4W, +5% A. B. RCOTGF122J
J R17 Resistor, Comp., 22 ohm, 1/4W, +5% A. B. RCOTGF220J
R18 Resistor, Comp., 1.2K, 1/4W, +5% A. B. RCOTGF122J
R19 Resistor, Comp., 22 ohm, 1/4W, +5% A.B. RCOTGF220J
n R20 Resistor, Comp,, 100 ohm, 1/4W, 4+5% A.B. RCOTGF101J
‘ *For -1 Units Only
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i ITEM NUMBER MANUFACTURER'S
. J OR REF DESIG DESCRIPTION MANUFACTURER NUMBRER
L& R21 Resistor, Comp., 100 ohm, 1/4W, :5% A.B. RCOTGF101J
R22 Resistor, Comp., 22 ohm, 1/4W, 5% A.B. RCO7TGF220J
el a R23 Resistor, Comp., 22 ohm, 1/4W, 5% A.B. RCOTGF220J
R24 Resistor, Comp., 1K, 1/4W, +5% A.B. "RCOTGF102J
Lt R25 Resistor, Comp., 100 ohm, 1/4W, 5% A, B. RCOTGF10LJ
| R26 Resistor, Dep. Car., 750 ohm, +1% ¢ A S RN60B7500F
{ 3 R27 Resistor, Dep. Car., 1.21K, 1% g 2% 3 RN60BI211F
R28 Resistor, Dep. Car., 1.78K, 1% T L RN60B1781F
R29 Resistor, Comp., 33K, 1/4W, 5% A.B. RCOTGF333J
& R30 Resistor, Comp., 33K, 1/4W, :5% A.B. RCO7GF333J
e, R31 Resistor, Comp.. 220 ohm, 1/4W, 5% N B RCOTGF221)
e | R32 Resistor, Comp., 150 ohm, 1/4W, 5% A. B. RCOTGF151J
- R33 Resistor, Comp., 150 ohm, 1/4W, 5% A.B. RCO7GF151J
3 R34 Resistor, Comp., 220 ohm, 1/4W, 5% A.B. RCOTGF221)]
] R35 Resistor, Comp., 10K, 1/4W, 5% A.B. RCO7GF103J
“ 8 R36 Resistor, Comp., 10K, 1/4W, +5% A.B. RCOTGF 103J
R37 Resistor, Comp., 220 ohm, 1/4W, 5% A.B. RCOTGF221J
-~ R38 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF102J
- R39 Resistor, Comp., 10K, 1/4W, 5% A.B. RCOTGF103J
" R40 Resistor, Comp., 15K, 1/4W, +5% A.B. RCOTGF153J
R41 Resistor, Comp., 100 ohm, 1/4W, +5% A.B. RCOTGF101J
R42 Potentiometer, 1K Teledyne 361, End Adj
] R43 Resistor, Comp., 15K, 1/4W, +5% A:B. RCOTGF153]
‘ R44 Resistor, Comp., 2K, 1/4W, 5% A.B. RCO7GF202J
) R45 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF102J
R46 Resistor, Comp., 2K, 1/4W, 5% A.B. RCOTGF202]
R417 Resistor, Comp., 2.4K, 1/4W, 5% A.B. RCO7GF242J
u R48 Resistor, Comp,, 100 ohm, 1/4W, 5% A.B. RCOTGF 101J
R49 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF102J
R50 Resistor, Comp., 1K, 1/4W, +5% A. B, RCOTGF102J
" R51 Resistor, Comp., 1K, 1/4W, 5% X.B. RCOTGF102J
: R52 Resistor, Comp., 100 ohm, 1/4W, +5% A.B. RCO7GF101J
- R53 Resistor, Comp., 39K, 1/4W, +5% A.B. RCO7GF393)
R54 Resistor, Comp., 1K, 1/4W, 5% A. B. RCOTGF 102J
R55 Resistor, Comp., 5.1K, 1/4W, 5% A.B. RCOTGF512J
~ R56 Resistor, Comp., 39K, 1/4W, 5% A.B. RCOTGF393.]
- R57 Resistor, Comp., 5.1K, 1/4W, +5% A.B. RCOTGF512J
R58 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF102]
R59 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF 102
ﬂ o | Transformer Redcor 100872
- T2 Transformer Redcor 100872
TP1 Test Jack, Black Ucinite 119437-C
- TP2 Test Jack, Black | Ucinite 119437-C
TP3 Test Jack, Red Ucinite 119437-B
‘ TP4 Test Jack, Black Ucinite 119437-C
TP5 Test Jack, Green Ucinite 119437-F
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Two versions of 600205 Manual are included in the
600975 System Manual.

600975 Systems, previous to Serial No. 2095 utilized
the original 600205 card (appropriate manual has
reduced print); Serial No. 2095 and up utilized the
revised 600205 card.

Refer to picture in manual if uncertain which manual
is effective for a specific card.

(600205)
Addendum
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INSTRUCTION MANUAL FOR
COMPARATOR AMPLIFIER MODEL 600205

"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."
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FIGURE 1 MODEL 600205 COMPARATOR AMPLIFIER

L. GENERAL DESCRIPTION

2 Mechanical - The model 600205 Comparator Amplifier is a printed circuit
board module consisting of a resistance adder network, fast overload recovery
amplifier, strobed amplifier, and a flip-flop. The circuit board is a stand-
ard 50 pin module card with components mounted on one side. The board assem-
bly measures 5" x 5.4" inches and requires ame standard card space. Test points
are provided on top edge of the card for waveform observation and trouble

shooting during operation.

L Purpose - The usual application of the comparator module is in analog to
digital converters where very high speed accurate comparisons, with respect to
ground, are necessary. The comparator compares a voltage analog input against
a precisely generated voltage (See 600122 modulegg) of the opposite polarity.
The algebraic sum of the two voltages are amplified successfully by the fast
recovery and strobed amplifiers. The strobed amplifier is interrogated at a
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precise time so as to determine the polarity and magnitude of the two input
signals and the result either resets the output flip-flop or leaves it in the
set condition. Setting or resetting of this flip-flop causes the selection or
rejection of the voltage supplied by the resistor matrix.

4, CIRCUIT DESCRIPTION (See figures 2, 3 and 4)

e Resistance Adder Network - The resistance adder network receives three
inputs. The analog input is received through Pl pin 1 to R4, the resistor mat-
rix input is applied to pin 20, and a +10-volt reference is applied to pin 18,
The analog input is the input applied to the complete A-D converter equipment
and is the voltage analog desired to be converted into digital form. The resis-
tor matrix provides a precision voltage dependent upon its selected resistance
value in combination with a reference power supply (600085). The 600085 in
addition provides a +10-volts reference which is used as an offsetting voltage
to provide A-D bipolar operation. Refer to figure 2 for a simplified schematic
of the resistance adder network. Note that when a unipolar converter is required
a selector contained on the module can be changed to select ground instead of

+10 volts reference (See figure 3).

e

-~

1
° -4@___<>_J\M',_J;9ﬂ AAA—— @ AMPLIFIER —_—
. R4 i e o '
}

Figure 2

The amplifier input is obtained at X
EX is the analog input and the unkndwn

-Eref variable from 0 volts to -10 volts

+Eref is fixed and is 410 volts
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R7 is the sourse resistance of 'Eref and is constant at 2.5K
R4 is a fine input range adjustment and is 20 ohms

R3 is a coarse input range adjustment and is 200 ohms

R2 is the main input resistor and is 4.75 Kilohms

R6 is a fine offsetting adjustment and is 20

R5 is the main offsetting resistor and is 4.99 Kilohms - 8

-

The voltage equation for X to be zero i.e. the null condition is

: EX Eref Eref

B2 + R3 .+ Rt 76 + B8 . R?

0=

With normal values for R2 + R3 + R4 + and R5 + R6 at 5000 ohms, R7 at 2500 ohm

and tEref = 10 volts then the equation balances with EX = +10 volts, therefore,

full scale of -Eref = 10 volts is obtained when EX = +10 volts.
When EX = -10 volts the equation balances when -Eref = 0 volts, and when EX =

0 volts, -E = -5 volts,
- ref :

Thus the reference gives a magnitude and sign determination of the input signal.

6. Fast Overload Recovery Amplifier - The fast overload recovery amplifier
consists of transistors Ql thru Ql8.

A floating input amplifier consisting of transistors Ql, Q2, Q3, Q4, Q5, and
Q6 amplify the input signal in successive differential stages. The voltage
across the input amplifier is maintained constant by CR9 and the current for
operating the amplifier is derived from the +12.5 power supplies and Q7 and
Q8 acting as constant current generators.

The output from Q3 collector is fed to a ground referenced stage in a single
ended common emitter configuration consisting of Q9. Successive gain stages
Ql0, Qll1 and Q13 provide further amplification. Ql0 is a driver for the above
and complementary amplifier stages of Q15, Ql6 and Ql7. The Ql4 and Q18 form
a complementary symmetrical emitter follower output stage. For small signal
inputs the closed loop gain is established by resistors R42 and R1l1l in a
potentiometric fashion. When the output voltage from the common collectors of
Q13 and Ql7 exceeds the diode drops of CR6 and CR7, the gain reduces to app-
roximately unity by bypassing the output stage and R42,

For large overloads the input diodes CR3 and CR4 conduct limiting the maximum
swing to approximately +0.75 volts at this point the output also reduces to
+0.75 volts because of the output limiting such that the overal?® closed loop

gain is approximately unity.
For small signal inputs the gain is approximately 100.

7 Strobed Amplifier - The output from the fast recovery amplifier is fed to
the base of Q27. Q27 and Q26 forming a differential pair gain stage. R63 pro-
vides a means of compensating for any residual zero output level from the input
amplifier. The differential output of Q26 and Q27 are fed in turn to another

differential pair, Q24 and Q25. This stage has a constant current source pro-
vided by Q23. Q23 is normally biased off such that both Q24 and Q25 are also in
the off condition. When T2 is pulsed by a clock input however, Q23 conducts and
provides a current source for both Q24 and Q25. If Q24 conducts, which is

. determined by the previous amplification stages, a pulse ¥ transmitted to the
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output flip-flop setting it. Should Q25 conduct then the output flip-flop
which has already been reset by a clock pulse at pin 16 is left in the reset

condition.

2. Bit Reset Flip-Flop - The bit reset flip-flop is a conventional flip-flop
with emitter follower output stages consisting of Q19, Q20, Q22 and Q23. The

set input is provided by the strobe amplifier and the reset input is provided

by the A-D clock which controls the sequencing

9. Timing Sequence - The normal sequence of operation is as follows. The most
significant bit weight of the A-D is set by the sequence control simultaneously
the bit reset flip-flop is reset by a pulse at pin 16. A waiting period is now
allowed for the analog settling times of the resistor matrix (600122) reference
power supply (600085) and the amplifier sections of the 600205 modules. When
sufficient time has been allowed for the error to reduce below the threshold of
1/2 of a least significant bit, the strobe amplifier is strobed and the bit

reset is either left in the reset condition or set dependent upon the input
signal to the comparator. If the flip-flop is set then at the time of the next
clock sequence, the most significant bit is rejected and the next bit weight is

tried, etc.

10. Analog and Digital Isolation - Note that the strobe input to the comparator
is transformer coupled and that the power supplies and grounds for the bit reset
flip-flop and the remainder of the comparator are separated. This feature allows

isolation of the analog and digital domains.

11. Maintenance - Standard circuit board maintenance practices apply. Replace-
ment parts shall be those specified in the parts list.

CAUTION 4

When* soldering and replacing electronic components on the circuit
board, the circuit board and replacement components should not be
overheated., Use an appropriate heatsink.

Trouble shooting is easily accomplished using test points TP1 through TP5 and
observing voltages and waveforms.

12. - SPECIFICATIONS
Fast Recovery Amplifier

Gain: : 100 +20% @ DC in the high gain
: region
Input Sensitivity: £ 1mV
Input Signal Maximum: 5 volts or 5mA
Settling Time: 1.3uSecs from a 5 volt step to
within 250mV of final value RTO
Source Resistance: : All specifications apply for a
source resistance of 1.25 Kilohms
Output Drift: y +100 millivolts over temperature
%2 range of 25°C £25°C
Output Noise: v, 30mV RMS
Bandwidth: ' 3db down at 750Kc



Digital Input
Strobe:
Rise Time:

Pulse Duration:
Pulse Amplitude:
Primary/Secondary Voltage:
Maximum Repetition Rate:
Digital Output (Flip-Flop)
True:
False:
Output Loads
True:
False:
Time Relationships
True:
False:
Delay From Strobe Input:
Minimum Repetition Rate:
Power Requirements

Analog Section:
Digital Section:

Operating Temperature:
Mechanical Size: ;
Connector Type:

Test Points

Number :

Designation Color
1 Black
2 Black
3 Red
4 Black
b Green

5 (600205)

Transformer coupled
60 nanosecs

luSecs

9 volts +3 volts

50 volts maximum

1Mc
-9v +3v
0.5v. £0.5v

25mA to negative voltage

25mA to negative voltage

Fall Time Rise Time
60 nanosecs 40 nanosecs
60 nanosecs 40 nanosecs

100 nanosecs

1Mc

+12.5v 150mA
-12.§v T 125mA
+12.5v S5mA
=12.5v 20mA
0-50°C

SHARE U

50 pin

5

Function

Analog ground

+12.5v analog power supply
Fast recovery amplifier output
Strobe amplifier output

Serial output
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Parts Location
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PARTS LIST
600205 Comparator Amplifier
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

C1 Capécitor, Mica, 47 PF Arco SCDM-15-470K
Cc2 apacitor, Disc, 100 PF | Arco . CCD-101
C3 Same.as 2
C4 Same as C2
C5 Same as C2
Cé Same as C2
€7 Capacitor, Disc, 68 PF Arco CCD-680
CAR Same as C2 ‘
c9 Capacitor, Tant., 4.7

MFD, 10V Texas Inst. SCM475F2P010K4
C10 Same as C9
C11 Capaciotr, Tant., 22 :

MFD, 15V Texds Inst. | SCM226BP0O15K4
c12 Same as C11 '
Cc13 Capacitor, Disc, 36 PF Arco CCD-360
Cl4 Same as C9 :
C15 Capacitor, Disc, 470 PF | Arco CCD-471
Cl16 Same as CI¥5 :
C17 Capacitor, Mica, 5 PF Arco SCDM-15-050K
c18 Same as C2
C19 Cspacitox, Disc, 33 PF Arco CCD-330
C20 Fame as C19 P
Cc21 Capacitor, Disc, 300 PF | Arco CCD-301 ’
c22 Same as C13
C23 LCapacitor, Tanty 1.0

MFD, 35V - Texas Inst. SCM105FPO35K4
C24 Same a8 C23 ;
Cc25 Capacitor, Mica, 18 PF Arco SCDM-15-180K
C26 Capacitor, Disc, 180 PF | Arco CCD-181
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e e e e

REFERENCE - MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
CR1 Diode, Silicon Redcor 100780
CR2 bame as CR]
CR3 Fame as CRI1
CR4 bame as CRI
CRS bame as CR1
CR6 bame as CR1
CR7 pame as CR1
CR8 bame as CR1
CR9 Diode, Zener Texas Inst. |[1N754A
CR10 Fame as CR9
CR11 Diode, Zener Texas Inst. [1N746A
CR12 Fame as CR1-
“UCRI3 S ame as CR1
CR14 pPiode, Zener Texas Inst. | 1IN750A
CR15 Same as CRI1
CR16 Diode Redcor 101130
CR17 S5ame as CRO ;
CR18 Same as CR9
CR19 Same as CR16
C§2O Same as CR1
CR21 Same as CR1
CR22 Same as CR1
CR23 Same as CR1
CR24 Same as CR1
CR25 Same as CR1
CR26 Same as CR1
CR27 Same as CR1
CR28 Same as CR1
El Not Used

o o am
*

v m—————— et -
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REFERENCE MANUFACTURERrgi USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
E2 F1ip, Component C3 T L 2146-1
E3 Same as E2
P1 Connector, 50 Pin, Male | Redcor 600020
Q1 [ransistor, Dual, SM
Bignal, NPN, Silicon Redcor 101131
Q2 bame as Q1
Q3 [ransistor, SM Signal,
NPN, Silicon Redcor 101062
Q4 Same as Q3
Q5 Eame as Q3
06 Fame as Q3
Q7 fransistor, Med Power,
NPN, Silicon Redcor 101239
Q8 [ransistor, Med Power, )
NPN, Silicon : Redcor 101116
Q9 [ransistor, High Speed
bwitching, PNP, Silicon |Redcor 101485
Q10 [ransistor, High Speed
bwitching, NPN, Silicon |Redcor 101484
Q11 Same as Q10
Q12 Same as Q9
Q13 Fame as Q9
Q14 pame as Q10
Q15 Same as Q9 L
Q16 bame as Q10
Q17 Same as Q10
Q18 pame as Q9
R1 Resistor, Comp, 1.8K,
1/4W, +5% Aol RCO7GF182J
R2 See Note
R3 Potentiometer, 500 ohm Techno 40-500
L
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REFERENCE ¥ MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R4 Potentiometer, 10 ohm Techno 40-10
RS See Note
R6 Potentiometer, 20 ohm Techno 40-20
R7 Potentiometer, 10K Techno 40-10K
R8 Resistor, Comp, 22K,

1 /4W,+ 5% A. B. RCO7GF223J
R9 Fame as R8
R10 Resistor, Comp, 3.0K,

p/aw,+5% A. B RCO7GF302J
R11 Resistor, Comp, 47 ohm,

1 /4W , ¢ 5% A. B RCO7GF470J
R12 Resistor, Comp, 2.7K, s

1 /4W , + 5% A. B RCO7GF272J
R13 bame as R12
R14 Resistor, Comp, 330 ohm,

| /4W , *+5% A. B RCO7GF331J
R15 bame as R14
R16 Resistor, Comp, 470 ohm,

1 /4W , + 5% A. B RCO7GF471J
R17 Same as R16
R18 Resistor, Comp, 100 ohm,

h/4w,15% - A. B RCO7GF101J
R19 bame as R18
R20 Fame as R16
R21 Resistor, Comp, 560 ohm,

1/4W, *+5% A, B, RCO7GF561J
R22 Resistor, Comp, 4.7K, -

1/4W, +5% A. B RCO7GF472J
R23 Resistor, Comp, 3.3K, ;

1/4W, +5% A. BY, RCO7GF332J
R24 besistor, Comp, 200 ohm

1/4W, *5% A. B, RCO7GF201J
R25 ISame as R24
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REFERENCE ' MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R26 Same as R11
R27 Resistor, Comp, 680 ohm,
1/4W, +5% K: B RCO7GF681J
R28 Same as R12
R29 Same as R12
R30 Same as R22
R31 Same as R27
R32 Resistor, W.W., 3W, +5% |Sprague 242E1015
R33 Resistor, Comp, 68 ohm, g :
1/4w, +57% A. B. RCO7GF680J
R34 Same as R23
R35 Same as R21
R36 Same as R11 2
R37 Same as R27
R38 Same as R33
R39 Same as R32
R40 Same as.RZI
R&41 Same as R11
R42 Same as R22
R43 Resistor, Comp, 1 K, .
1/4W, +5% A. B, RCO7GF102J
R&44 Same as R43
R45 Same as R43
R46 Resistor, Comp, 5.1 K,
1/4W, +5% A. B. RCO7GF512J
R47 Same as R46
WR48 Same as R43
R49 Resistor, Comp, 39 K,
1/4W, +5% A. B, RCO7GF393J i
R50 Same as R49




| A Ny B B8

» o = o =N

o Gm ey W) EE =

-t

ol B

PARTS LIST

600205 Comparator Amplifier

14 (600205)

REFERENCE g MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R51 Same as R43 1°
R52 Same as R18
R53 Resistor, Comp, 2 K,
1/4W, +5% A RCO7GF202J
R54 Same as R53
R55 Resistor, Comp, 15 K,
1/4W, +5% A. B RCO7GF153J
R56 Same as R55 o
R57 Resistor, Comp, 2.4 K, i ;
1/4W, +5% AiBs RCO7GF242J :
R58 Same as R18
R59 Same as R43
R60 Same as R43
R61 Same as R43
R62 Same as R18
R63 Potentiometer, 1K Techno 40-1K
R64 Resistor, Comp, 10 K,
1/4W, +5% A. B. RCO7GF103J
R65 Resistor, Comp, 220 ohm,
1/4W, +5% A. B. RCO7GF221J
R66 Same as R65
R67 Same as R43
T1 Transformer Redcor 100872
T2 Same as T1
TP1 Test Jack - Blk Ucinite 119437-C
TP2 Same as TPl
TP3 Test Jack - Red Ucinite 119437-B
TP4 Same as TP1
TP5 Test Jack -~ Grn Ucinite 119437-E
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REFERENCE - - MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER . NUMBER ON CODE
NOTE FOR R2 and R5 APPLICATION
R2 Resistor, W.W,, 4.75 K,
+.02% Redcor 101015-B-4750Rp)  *
R5 Resistor, W.W., 4.99 K,
+.027% Redcor 101015-B-4990RD  *
R2 Resistor, W.W., 3.75 K,
+.02% Redcor 101015-B-3750Rp)  **
R5 Resistor, W.W., 3.99 K,
+.02% Redcor 101015=B=-3990Rp)  **
R2 & R5 | Resistor, W.W., 4.99 K,
1/8W, +1% Redcor 101211-B-49900fA **
DASH NO. APPLICATION
* - 1 All Binary Units .
*k - 2 All BCD Units
kkk - 3

All 8 Bit Binary UTits
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INSTRUCTION MANUAL
= i 600200 GATING CIRCUITS

"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."
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Figure 1 - 6d0200 Gating Circuits

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600200 Gating Circuit (see Figure 1) is a
printed circuit board module consisting of six.four-term AND gates and
five three-term AND gates with seven separate pull down resistors. The
circuit board is a standard 50 pin module card with components mounted on
one side. The board assembly measures 5 x 5.4 inches and requires one
standard card space., Test points are provided on the top edge of the caril
for waveform observation and troubleshooting during operation.

3. Purpose - The Gating Circuit is used to AND logical levels as used in
digital systems. The gates may be joined together at the outputs for ex-
pansion with a single resistor, or the gates may be used to expand input
gate structures on driver or flip flop modules,

4, CIRCUIT DESCRIPTION (See Figure 2) =
5. The standard negative true AND gate is comprised of siliton diodes in

-
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conjunction with 4,7Kohm resistors for pull down to a -12.5V. The resistors
may be connected to a logical term, as a common input to all gates, if that
term is from a low impedance source, as each resistor offers a 4.7Kohm load
to ground on an inhibited gate. Refer to Figure 2 for a logical repre-
sentation of the gating structure.

6. SPECIFICATIONS

Number of Circuits...... b AN AP ..6 4-term AND gates
: 5 3-term AND gates .
' 7 resistors

LG R Co i han Bl s o v o5 alues S AT s Falsara Rt *...Negative true, dc¢ coupled " >
Minimum: Inpwt. i e, - o] A T L -6V
Maximum Noise Rejection...... sl ARSIy
Maximum Reverse Recovery Time...... 100nSec
Maximum Output Loading:

TorGround:, s8N st e ot s 31K

To Negative Voltage.......... 50ma (or max load of input source)
General Spécifications:
Power Requirementsisr. ., | oo sidyailssas -12vV 18.5ma
Operatiné Temperature........ 3R ultagieds 0-50°C
Mechanleal S12R .o i i asivs v e b ips & B Sad M 95"
CoORNECEOEN TYBa T sl s WA AT sy sty 50 pin
BOAYd EVH@ i i dnss it i s oy s 0.090" thick glass epoxy
Test Points: ‘

NOMBET | oog s on e s s 11

Data 'Providele™ . 5i hiin s s o% Each gate output

7. MAINTENANCE - Standard circuit board maintenance practices apply. Re-
placement parts shall be those specified in the Parts List.

CAUTION: When soldering and replacing electronic components on the printed
circuit, the circuit board and replacement components should not
be overheated. Use an appropriate heat sink,

Troubleshooting is easily accomplished using test points TPl through TP11
and observing voltages,
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(600200
: PARTS LIST
600200 GATING CIRCI}ITS
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

CR1 Diode, Silicon Redcor 100780-3

. 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 Same as CR1
CR10 Same as CR1
CR11 Same as LR1
CR12 Same as CR1
CR13 Same as CR1
CR14 Same as CR1
CR1S ° Same as CR1
CR16 Same as CR1
CR17 Same as CR1
CR18 Same as CK1
CR19 Same as CR1
CR20 Same as CR1
CR21 Same as CR1
CR22 Same as CR1
CR23 Same as CR1
CR24 Same as CR1
CR25 Same as CR1
CR26 Same as CR1

¥TR27 Same as CR1
P1 Connector, 50 Pin Redcor 600020
R1 {

| RCOIGF472]

¥7z&stg§z Comp., 4.7K,
o - JAllen-Bradley

ey < -
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PARTS LIST

600200 GATING CIRCUITS

(600200)

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R2 Same as R1

R3 Same as R1 :

R4 Same as R1

R5 Same as R1

R6 Same as R1

R7 Same as R1

TP1 Test Probe Receptacle,Blu|Ucinite 1 119437-G

TP2 Test Probe Receptacle,Blk|Ucinite 119437-C

T®I Same as TP2

TP4 Test Probe Receptacle,Red |Ucinite 119437-B

TPS Same as TP2

TP6 Same as TP2

TP7 Test Probe Receptacle,Yel |[Ucinite 119437-R

TP8 Same as TP7

P9 Same as TP7

TP10 Same as TP7

TP11 Same as TP7

7
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INSTRUCTION MANUAL FOR
POWER DRIVER AND ONE SHOT MODEL 600170

"This manual is provided in confidence for servicing and application information only and is not to be reproduced
or divulged in any manner without orior written permission from an officer of REDCOR Corporation. ™

Figure 1. Power Driver and One Shot Model 600170

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600170 Power Driver and
One Shot (see Figure 1)is aprinted circuit board mod-
ule consisting of three identical independent DC power
driver circuits and a single monostable multivibrator
(one shot). The circuit board is a standard 50-pin mod-
ule card with components mounted on one side. The
board assembly measures 5 x 5. 4 inches and requires
one standard space. Test points are provided on the
top edge of the card for waveform observation and
trouble shooting during operation.
-

3. Purpose - The power driver circuits are suitable
for driving heavy loads to ground and -12 volts. The
primary use for thedriver is toprovide isolated clock
pulses to analog-to-digital converters and multiplex-
ers and for clock drivers in general. Input gating is
included on the card to facilitate gating of clock lines
for function select operations. The one shot is pri-
marily used to provide a start pulse upon receiving
an external start command. The input to the one shot
can be either direct or transformer coupled. One
output pulse is generated upon receipt of each input
pulse.

O, & a9 n8

4. CIRCUIT DESCRIPTION (See Figures 2 and 3)

5. Driver Circuits - Each driver circuit consists of
input gating circuits, a common-emitter amplifier,
two parallel common-emitter amplifiers, and an
emitter-follower. The output of the first amplifier
is fed to the bases of the parallel amplifiers and pro-
vided as a false output. Parallel amplifiers are uti-
lized to achieve power. The emitter-follower is used
to maintain a good true output waveshape.

6. One Shot Circuit - The one shot consists of a
conventional two-transistor monostable multivibrator
and emitter-follower. The emitter-follower output
is fed through capacitors C10, C11 and an external
capacitor connected between pins 29 and 30 to the in-
put of the one shot, completing the feedback circuit.
The emitter-follower is utilized to provide current
gain and isolation to the reset output, thus, providing
a stiff output voltage and clean waveform.

7. Maintenance - Standard circuit board maintenance
practices apply. RepBficement parts shall be those
specified in the parts list.

e SERIES 600 INSTRUMENTATION MODULES s .
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When soldering and replacing electronic com-
ponents on the circuit board, the circuit board
and replacement components should not be
overheated. Use an appropriate heatsink.

i3

roubfeshooting is easily accomplished using test
oints'P1 through TP4 and observing waveforms.

8. Replacement Parts - Replacement parts for the

power driver and one shot are listed in the parts list.
‘For location and identification of parts see Figure 4.

9. SPE.CIFICATIONS
-

W Number of circuits . ........ 3 power drivers
p

1 one shot

[ | BRI o0 i 0 e e AR L Ry e Negative true

Power Driver

o Input gating structure:
- R T L AND, OR
Maximum ... oa s s AND, AND, AND, OR
: Gating provided . . . . . 4 term AND, single OR
Noise rejection .. ....... A R 2.0V
- Minimum input 18vel. & u 500 e oo o sl -6V
o
hpigger point , o5 cue Negative falling edge
*‘4 Fall time
- requirements . ... To maintain output rise and
fall times minimum 300 nsec.
in Otherwise none
L Maximum repetition rate .......... 1 me
am Delay to last moving point . . . . 100 nsec, full
| load
e
Output voltage:
“L, 3 O B A e -9:3V
P Ealse . . as E03 PHIDAE € 5 ‘ 0:0.5V
Output loading:
-~
- OET oMD" v o s R e e 300 ohms
RONXLIV . 250 S e s b 65 ma
q Output capacitive !
-" QOREINR - o e S 800 pf with full resistive
: load to ground
v 4
R Output rise time:
e Noload ..... % i ..  30nsec
Fulkload . .... 3 ave e e Bigh sy 60 nsec
|
,

IiH

Output fall time:

NG TORD 3 5 o s s ey Ao 30 nsec
Ll ] T B e PR (R A R 70 nsec

‘Output short protection. . . Output short circuit
proof with respect

P to ground
One Shot
Input gating structure:
Minimom, ., 5 o0 e s oo loee + AND, OR
Maximui G ldod e e AND, AND, OR
Input structure provided:
BOt= e S e e e e . 2-term AND
AUXINAPY =5 G0 S et o G e e & ek e OR
Transiopmer. o ... a sl o ag e Direct
Maximum DC voltage
primary/secondary ........ ... 50 v
Expandablegates . . . . . ..... 4 2-term AND
Noise rejection . . . ..... Ny e 2V
Minimum trigger transition ......... 6V
Trigger points. . . . Positive edge to ground or
efther via transformer
coupling
Transition point ... ... 300 nsec minimum
Output voltage:
BB (R i T e Pl e at -9 +3V
yalge ‘., . R R e (PR R -010.5V
Output loading:
o 1 7R MR S 0 A 1.5 K to ground
20 ma to negative voltage
FalBe . . foveiw vis ot 400 ohms to ground

20 ma to negative voltage

CRBACIE i 5 o e Py Maximum 200 pf

Timing requirements

False output:

Fall time 55 S8 e o ae 70 nsec no load,

100 nsec full load

Rige.times ;. os o 40 nsec no load,
. 100 nsec full load
DEIAY M8 ¢ ooavoaeie 100 nsec no load,
120 nsec full load

True output:
PREY e .. 200 nsec no load,
' 250 nsec full load
Risetime ....... ... 100 nsecno load,
150 nsec full load
Delay time . ... .. . Minimum: 500 nsec,
Maximum: variable

PR AR e

U SR e i
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H Figure 2. Power Driver and One Shot Model 600170, Logic Diagram
]
s Delay time adjustment: Board type . . s sis wv o4 0. 80" thick glass epoxy
INCOTIBINL S S ovis v s o e s Potentiometer 2:1 Test points:
- Extemialoc o [ gL Capacitor selection
- NUBIDRE S % sl o o 3 i e G 4
Repetition rate . ., , ...... « .. 1 MC maximum Data provided . . .. .. .. 3 driver true output
. 1 one shot set output
- Power requirements ., ..... +12.5V @ 15 ma
DR - 065 = e s o T T e -12.5 Vv @ 80 ma
- Designation Color Data
Operating temperature . . ......,... 0 - 50°C
i 1 Black C output
| Mechanical size .......... 5" x5.4'"'x0, 4" 2 Brown B output
T 3 Violet A output
COMEBTE AR S o 10 v aon e Bre o e iin 50-pin 4 Black One-shot set output
u
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Figure 4. Power Driver and One Shot Model 600170, Parts Location

PARTS LIST
ITEM NUMBER MANUFACTURER'S
OR REF DESIG DESCRIPTION MANUFACTURER NUMBER

1 Connector, 50 Pin, Male Redcor 600020

2 Screw, F.H. Cad. Stl. #4-40x 1/2 1g.

3 Nut, Hex, Cad. Stl., #4-40

4 Pin, Polarizing, Male 600021

5 Transipad, (TO-18 to TO-5) Milton Ross 10044

6 Transipad Milton Ross 10117

i) | Capacitor, Disc, 56 pf Arco CCD-560

2 Capacitor, Disc, 56 pf Arco CCD-560

€3 Capacitor, Disc, 82 pf Arco CCD-820

C4 Capacitor, Disc, 56 pf Arco CCD-560

C5 Capacitor, Disc, 56 pf Arco CCD-560

Ccé Capacitor, Disc, 82 pf « Arco CCD-820

Cc1 Capacitor, Disc, 56 pf Arco CCD-560

C8 Capacitor, Disc, 56 pf Arco CCD-560

Cc9 Capacitor, Disc, 82 pf Arco CCD-820

Cc10 Capacitor, Mica, 100 pf Arco CM15-E-101J
*C11 Capacitor (selected)

C12 Capacitor, Disc, 33 pf Arco CCD-330

C13 Capacitor, Disc, 75 pf Arco CCD-750

C14 Capacitor, Tant., .68 uf, 35V b 345 SCM684FP035A2
C15 Capacitor, Tant., .68 uf, 35V T. L SCM684FP035A2
Cl16 Capacitor, Disc, . 001 uf Arco CCD-102

CR1 Diode, Silicon ‘Redcor 100780

* Capacitor, C11, will be selected for one shot delay. Value and type to be determined by application.

L 4
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ITEM NUMBER MANUFACTURER'S

OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
CR2 Diode, Silicon Redcor 100780
CR3 Diode, Silicon Redcor 100780
CR4 Diode, Silicon Redcor 100780
CR5 .Diode, Silicon Redcor 100780
CR6 Diode, Silicon Redcor 100780
CR7 Liode, Silicon Redcor 100780
CR8 ™Diode, Silicon Redcor 100780
CR9 Diode, Silicon & Redcor 100780
CR10 Diode, Silicon Redcor 100780
CR11 Diode, Silicon Redcor 100780
CR12 Diode, Silicon Redcor 100780
CR13 Diode, Silicon Redcor 100780
CR14 Diode, Silicon Redcor 100780
CR15 Diode, Silicon Redcor 100780
CR16 Diode, Silicon Redcor 100780
CR117 Diode, Silicon Redcor 100780
CR18 Diode, Silicon Redcor 100780
CR19 Diode, Silicon Redcor 100780
CR20 Diode, Silicon Redcor 100780
CR21 Diode, Silicon Redcor 100780
CR22 Diode, Silicon Redcor 100780
CR23 Diode, Silicon Redcor 100780
CR24 Diode, Silicon Redcor 100780
CR25 Diode, Silicon Redcor 100780
CR26 Diode, Silicon Redcor 100780
CR27 Diode, Silicon Redcor 100780
CR28 Diode, Silicon Redcor 100780
CR29 Diode, Silicon Redcor 100780
CR30 Diode, Silicon Redcor 100780
CR31 Diode, Silicon Redcor 100780
CR32 Diode, Silicon Redcor 100780
CR33 Diode, Silicon Redcor 100780
Ql Transistor, PNP Redcor 101120
Q2 Transistor, PNP Redcor 101120
Q3 Transistor, PNP ) Redcor 101120
Q4 Transistor, PNP Redcor 101120
Q5 Transistor, PNP Redcor 101120
Q6 Transistor, PNP Redcor 101120
Q7 Transistor, PNP Redcor 101120
Q8 Transistor, PNP Redcor 101120
Q9 Transistor, PNP Redcor 101120
Q10 Transistor, PNP Redcor 101120
Q11 Transistor, PNP Redcor 101120
Q12 Transistor, PNP Redcor 101120
Q13 Transistor, PNP Redcor 101120
Ql4 Transistor, PNP Redcor 101120
Q15 Transistor, PNP Redcor 101120
R1 Resistor, Comp., 4.7K, 1/4W, 5% A.B. . RCOTGF472J
R2 Resistor, Comp., 27K, 1/4W, +5% A.B. RCOTGF273J
R3 Resistor, Comp., 4.7K, 1/4W, +5% A. B. RCOTGF472J
R4 HResistor, Comp., 1K, 1/4W, +5% A. B. RCOTGF102J
R5 Resistor, Comp., 4.7K, 1/4W, 5% A. B. RCO7GF4172)
R6 Resistor, Comp., 4.7K, 1/4W, +5% A. B. RCOTGF472J
R7 Resistor, Comp., 39K, 1/4W, 5% A. B. RCO7GF393J
R8 Resistor, Comp., 39K, 1/4W, +5% A.B. RCOTGF393J
R9 Resistor, Comp., 1K, 1/4W, +5% A. B. RCOTGF102J
R10 Resistor, Comp., 10K, 1/4W, +5% A. B. RCO7TGF103J
R11 Resistor, Comp., 100 ohm, 1/4W, 5% A. B. RCO7TGF101J
R12 Resistor, Comp., 4.7K, 1/4W, 5% A.B. RCOTGF472J
R13 Resistor, Comp., 27K, 1/4W, +5% A. B. RCOTGF273J
R14 Resistor, Comp., 4.7K, 1/4W, 5% A.B. RCOTGF472J
R15 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOWSF102J
R16 Resistor, Comp., 4.7TK, 1/4W, +5% A. B. RCOTGF472)
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ITEM NUMBER MANUFACTURER'S
g | OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
L R17 Resistor, Comp., 4.7K, 1/4W, 5% A.B. RCOTGF472]
R18 Resistor, Comp., 39K, 1/4W, 5% A. B. RCOTGF393J
g | R19 Resistor, Comp., 39K, 1/4W, 5% A.B. RCOTGF393J
" ) R20 Resistor, Comp., 1K, 1/4W, +5% A.B. RCO7GF102J
R21 Resistor, Comp., 10K, 1/4W, 5% A.B. RCO7GF103J
R22 Resistor, Comp,, 100 ohm, 1/4W, 5% A.B. RCOTGF101J
a | R23 Resistor, Comp., 4.7K, 1/4W, +5% A.B. RCOTGF472J
L R24 Resistor, Comp., 27K, 1/4W, 5% A.B. RCO7TGF273J
- R25 Resistor, "Comp. , 4.7TK, 1/4W, 5% A.B. RCOTGF472J
R26 Resistor, Comp., 1K, 1/4W, 5% A.B. RCO7GF102J
R27 Resistor, Comp., 4.7K, 1/4W, +5% A. B. RCOTGF472J
'E R28 Resistor, Comp., 4.7K, 1/4W, 5% A.B. RCOTGF472J
b R29 Resistor, Comp., 39K, 1/4W, 5% A. B. RCO7GF393J
R30 Resistor, Comp., 39K, 1/4W, :5% A.B. RCOTGF393J
2 R31 Resistor, Comp., 1K, 1/4W, +5% A. B. RCOTGF102J
‘ R32 Resistor, Comp., 10K, 1/4W, +5% A. B. RCOTGF103J
L R33 Resistor, Comp., 100 ohm, 1/4W, 5% A. B. RCO7GF101J
R34 Resistor, Comp., 30K, 1/4W, +5% A. B. RCO7GF303J
R35 Resistor, Comp., 39K, 1/4W, +5% A.B. RCO7GF393J
r R36 Potentiometer, 10K, 1/4W Bourns 275-1-103
R37 Resistor, Comp., 4.7K, 1/4W, :5% A. B. RCOTGF472J
\ R38 Resistor, Comp., 820 ohm, 1/4W, 5% A. B. RCO7GF821J
R39 Resistor, Comp., 4.7K, 1/4W, 5% A. B. RCO7TGF472J
. | R40 Resistor, Comp., 27K, 1/4W, +5% A.B. RCOTGF273J
i R41 Resistor, Comp., 820 ohm, 1/4W, 5% A. B. RCOTGF821J
R42 Resistor, Comp., 100 ohm, 1/4W, +5% A. B. RCOTGF101J
R43 Resistor, Comp., 10K, 1/4W, +5% A. B. RCO7GF103J
q R44 Resistor, Comp., 5. 1K, 1/4W, :5% A. B. RCOTGF512J
! R45 Resistor, Comp., 750 ohm, 1/4W, 5% A. B. RCO7TGF1751J
uw T1 Transformer, Pulse Redcor 100872
TP1 Test Jack, Black Ucinite 119437-C
TP2 Test Jack, Brown Ucinite 119437-D
q TP3 Test Jack, Violet Ueinite 119437-K
- TP4 Test Jack, Black Ucinite 119437-C
: ¥
q
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INSTRUCTION MANUAL
FOR
OCTAL COUNTER AND
DECODER . 600160

"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,

== OCTAL COUNTER AND DECODER 600160
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OCTAL COUNTER AND DECODER 600160

This. module contains 3 AC coupled flip flops interconnected
as a 3 bit binary counter. The outputs of these 3 flip

flops are then decoded into 8

dual inverters thus providing

both true and false outputs of an octal decoder. One addi-

tional dual inverter stage is

also provided with direct

"OR" input, Additional gating is provided to enable the

counter, to reset it in parallel, or to enable the inverter

outputs by a common gate input to the eight 3-term decode

gates,

The true and false outputs of

also available,

Specifications

Module Type:

No, of circuits:

Type of logic:

Logic levels:
True .

False

Counter Section 3 flip flops

Input gate structure
fined:

Noise rejection:
Minimum input:

Trigger point:

Trigger rise time:

the counter flip flops are

Octal counter and decoder

3 flip flop and 9 dual
inverters

Negative true

-9 volts %3 volts
0 volts -0.5 volts

Clocked binary counter with
common reset and direct input
gates on first counter stage
for inhibiting.

1.5 volts - start of count
¥

6 volts transition

Positive edge from negative
voltage
L)

200 nanosec minimum
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600160 Specification (continued)

Output loaaing

To ground: *
To negative voltage:

Capacitance:

Timing relationships

Maximum repetition rate:

Delay to last moving
point:

Rise time
No load:
Full load

Fall time
No load:
Full load

Decoder Section - 9 Circuits

Input gating
8 circuits:

1 circuit:

Output loading

To ground:
To negative voltage:

Capacitance

Timing relationships

Maximum repetition rate:

Delay to last moving
point: '

3 Kilohms
2. 5mA
less than 100pf

1 Megacycle

100 nanosecs

40 nanosecs

60 nanosecs

60 nanosecs

100 nanosecs

Octal decoding gates plus
one common gate input to
all gates

Direct '"OR" input

1 kilohms
15mA
1000 pf

1 Megacycle

From clock input to decoded
output 200 nanosecs
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600160 Specification (continued)

Rise time

No load:
Full load:

Fall time
No load:
Full load

Power required:

-

Mechanical size:

Connector type:

Operating Temperature:

30 nanosecs

40 nanosecs

40 nanosecs

60 nanosecs

+12.5 15mA
-12.5 200mA

5 5 4" 305!
50 pin

0-50°C

3 (600160)
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Q24\_/—RSI — — 88 — -Cc21 —
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-CR54% -R66 — — R65 —®-CRS5| —  -Cll — -CR44 @ 5
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-CR56® -CI3 — —CR60 ® —RT72 — ®CR66- TR
-CR8!® —C20— - CR76® -R83 - ®CRT9- @ ek
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PARTS LIST

OCTAL COUNTER AND DECODE
PRINTED WIRING ASSEMBLY

7 (600160)

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
Cl Capacitor, Mica, 56 PF,
10% Micamold MCM10DS60K .
c2 Same as Cl
€3 Same as Cl
C4 Same as Cl
<5 Same as Cl
Cc6 Same as Cl
Cc7 Same as Cl -
c8 Same as Cl
c9 Capacitor, Mica, 1O00PF,
10% Micamold MCM10D101K
c10 Capacitor, Mica, 33 PF, |
10% Micamold MCM10D330K
Cil Same as ClO
G112 Same as C9
cl3 Same as C9
Cl4 Same as CIl10
C15 Same as ClO
Ccl6 Same as C9'
Tl g Same as C9
Cc18 Same as C10
Ccl9 Same as ClO
~C20 Same as C9
c21 Same as Cl
c22 Same as Cl
c23 Capacitor, Tantalum,
.68MF, 35V Texas Inst. SCM68{IF2PO35K4
Cc24 Same as C23
CR1 Diode, Silicon, Redcor 100780
CR2 Same as CR1

L e ——— 1 M A | VA TV < 7 0 - e




(600160)

PARTS LIST

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

CR3 Same as CR1

CR4 Same as cEi

CR5 Same as CR1 i 4

CR6 Same as CR1 g

CR7 Same as CR1

CR8 Same as CR1

CR9 Same as CR1

CR10 Same as CR1

CR11 Same as CR1

CR12 Same as CR1

CR13 Same as CR1 ;

CR14 Same as CR1

CR15 Same as CR1

CR16 Same as CR1

CR17 Same as CR1

CR18 Same as CR1

CR19 Same as CR1 :

CR20 Same as CR1

CR21 Same as CR1

CR22 Same as CR1

CR23 Same as CR1

CR24 Same as CR1

CR25 Same as CR1

CR26 Same as CR1

CR27 Same as £R1

CR28 Same as CR1

CR29 Same as CR1

CR30 Same as CR1

CR31 | Same as CR1 \

‘ v
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PARTS LIST
REFERENCE N MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

CR32 Samg as CR1 ®
CR33 | same as CR1

CR34 Same as CR1

CR35 Same as CR1

CR36 Same as CRI1

CR37 Same as CR1

CR38 Same as CR1

CR39 | Same as CR1

CR40 Same as CR1

CR41 Same as CR1

CR42 Same as CR1

CR43 Same as CR1

CR44 Same as CR1

CR45 Same as CR1 i

CR46 Same as CR1

CR47 Same as CR1

CR48 Same as CR1

CR49 same as CR1

CR50 Same as CR1

CR51 Same as CRI1

CR52 Same -as CR1

CR53 Same as CR1

CR54 Same as CR1

CR55 Same. as CR1

CR56 Same as CR1

CRS57 Same as CR1

CR58 Same as CR1

CR59 Same as CRI’

CR60 Same as CR1

——
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PARTS LIST

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

CR61 Same as CR1 g

CR62 Same as CR1

CR63 Same as CRI1

CR64 Same as CR1

CR65 Same as CR1

CR66 Same as CR1

CR67 Same as CR1 ’

CR68 Same as CR1

CR69 Same as CR1

CR70 Same as CRI1

"CR7E Same as CR1

CR72 Same as CRI1

CR73 Same as CR1

CR74 Same as CR1

CR75 Sameé as CR1

CR76 Same as CR1

CR77: Same as CRI1

CR78 Same as CRI1

CR79 Same as CR1

CR80 Same as CR1

CR81 Same as CRI1

CR82 Same as CRI1

CR83 Same as CRI1

Q1 Transistor, PNP Redcor 101120

Q2 Same as Q1

Q3 Same as Q1

Q4 Same as Q1

Q5 Same as Q1

6 Same as Q1
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PARTS LIST
REFERENCE - MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

N7 &aame as_Ql
N8 Same as Q1 . ¥
Q9 Same as Q1 =
Q10 Same as N1
Q11 Same as Q1
Q12 Same as Ql
Q13 Same as Ql
Ql"t Same as Q1
15 Same-as Q1
n16 Same as Q1
N17 Same as Q1
Q18 Same as Q1
Q19 Same as Q1
Q20 Same as Q1
n21 Same as Q1
Q22 Same as Q1 3
Q23 Same as Q1
Q24 Same as Ql°
R1 Resistor, Comp., 1K,

1/4w, 5% : Allen-BradleyRCO7GF102J
R2 Resistor, Comp., 27K,

1/4w, 5% Allen-BradleyRCO7GF273J
R3 Resistor, Comp., 4.7K,

1/4w, 5% Allen-BradleyRCO7GF472J
R4 Same as Rl
R5 8ame as R2
R6 Same as R3
R7 Resistor, Comp., -5.1K,

1/4, 5% Allen-BradlelyRCO7GF512J
R8 Same as R1 r
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PARTS LIST

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R9 Same as R2 by

R10 Samewas R3

R11 Same yas R1 »

R12 Same as R2

R13 Same as R3

R14 Same.as R7

R15 Same as R1

R16 Same as R2

R17 Same as R3

R18 Same as Rl

R19 Same as R2

R20 Same as R3

R21 Same as R7

R22 Same as R1

R23 Same as R2 -

R24 Same as R3

R25 Same as R1

R26 Same as R2'

R27 Same as R3

R28 Same as R7

R29 Same as Rl

R30 Same. as R2

R3] Same as R3

R32 Same as Rl

R33 Same as R2

R34 Same as R3

R35 Same as R7

R36 Same as Rl

R37 Same as R2

L

~




I I N e

G i S E N B B a0 e li

13 (600160)

= PARTS LIST
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R38 Same as R3
R39 Same as Rl
R40 Same as R2
R41 Same as R3
R42 Same as R7
R43 Same as Rl
R44 Same as R2
R45 Same as R3
R46 Same as R1
R47 Same as R2
R48 Same as §3
R49 Same as R7
R50 Same as Rl
R51 Same as R2
R52 Same as R3
R53 Same as Rl ;
R54 Same as R3
R55 Same as R3’
R56 Same as R7
R57 Same as R3
R58 Resistor, Comp., 30K,
1/4wWw, 5% Allen-BradleyRCO7GF303J
R59 Resistor, Comp., 39K
1/4w, 5% . Allen-BradleyRCO7GF393J
R60 Same as Rl
R61 Same as Rl
R62 Resistor, Comp., 8.2K,
1/aw, 5% Allen-BradleyRCO7GF882J
R63 Same as R62
R64 Same as R59-
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PARTS LIST
REFERENCE 5 MANUFACTURER'S [ USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R65 Same as R58

R66 Same as R3

R67 Same as R3

R68 Same asR58

R69 Same as R59

R70 .Same as Rl

R71 Same as Rl

R72 Same as R62

R73 Same asR62

R74 Same as R59

R75 Same as R58

R76 Same as R3 '

R77 Same as R3

R78 Same as R58

R79 Same as R59

R8O Same as Rl

R81 Same as R1

R82 Same asR62

R83 Same as R62

R84 Same as R59

R85 Same as R58

RB6 Same as R3

R87 Same as R3 .
R88 Same as R2

R89 Same as R3

R9O Same as R3

R91 Same as R2

R92 Same as Rl

R93 Same as Rl
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PARTS LIST
- &
REFERENCE X MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R94 Same as Rl
R95 Same as Rl
TP1 Test Probe Receptacle-

Blu Ucinite 119437-G
TP2 Test Probe Receptacle-~

Blk Ucinite 119437-C
TP3 Same as TPl
TP4 Test Probe Receptacle- i

Brn Ucinite 119437-D
TPS Same as TPl
TP6 Same as TP2
TP7 Test Probe Receptacle-

Oorn Ucinite 119437-E
TP8 Samé as TP7 t
TP9 Same as TP7
TP10 Same as TP7

-
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INSTRUCTION MANUAL FOR
COMPARATOR AMPLIFIER MODEL 600205

“This manual is provided in confidence for servicing and application information only and is not to be reproduced
or divulged in ony manner without prior written permission from an officer of REDCOR Coronration. "
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Figure 1. Model 600205 Comparator Amplifier

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600205 Comparator Am-
plifier Trigger (seefigure 1)is a printed circuit board
module consisting of a resistance adder network, an
amplifier, strobed amplifier, and a flip-flop. The
circuit board is a standard 50-pin module card with
components mounted onone side. The board assembly
measures 5 x 5.4 inches and requires one standard
card space. Test points are provided on the top edge
of the card for waveform observation and trouble shoot-
ing during operation.

3. Purpose - The usual application of the comparator
module is in analog-to-digital converters where very
high speed accurate comparisons, with respect to
ground, are necessary. The comparator compares
the analog input against a switch matrix output. The
algebraic sum of the two voltages are amplified by the
amplifier and fed to the strobed amplifier. When the
strobed amplifier is strobed, it sets or resets, as
appropriate, the flip-flop. Setting or resetting the

——= SERIES 600

m o o = =s

INSTRUMENTATION MODULES

PSSR S o

flip-flop causes the selection or rejection of the voltage
supplied by the switch matrix.

4. CIRCUIT DESCRIPTION

(See figures 2, 3, and 4)
5. Resistance Adder Network - The resistance adder
network receives three inputs. The analog input is
received through-1 to R3, the switch matrix output is
applied to pin 20, and a +10-volt reference is applied
to pin 18. The analog input is the input applied to the
basic equipment. The switch matrix provides a pre-
cise voltage dependent upon its selected resistance
value. The +10-volt reference is used whenever an
offsetting voltage is required to provide bipolar opera-
tion. Refer to figure 2 for a simplified schematic
of the resistance adder network. The amplifier input
is obtained at the junction of the three resistances
(R1 + R3 + R4), (R2 + R5), and (RX). Assume a
balanced condition such that (R1 + R3 + R4) equals
(R2 + R5) equals (RX)/2. If Epef equals -10 volts,
E1l is at the ground position and the amplifier input
is at null,

LNnoNOOO
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INSTRUCTION MANUAL FOR *
CLOCK OSCILLATOR MODEL 600140

“

"This monual 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."

Figure 1. Clock Oscillator Model 600140

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600140 Clock Oscillator
(see Figure 1) is a printed circuit board module con-
sisting of an oscillator and clock generator, The cir-
cuit board is a standard 50-pin module card with
components mounted on one side only. The board
assembly measures § x 5.4 inches and requires a
standard one card space, Test points are provided on
the top edge of the card for wave form observation and
trouble shooting during operation.
-

3. *Purpose - The Clock Oscillator is used<o provide
two phase output pulses required to operate DC flip-
flopsand A-D converters. Provisions are incorporated
in the clock oscillator to allow the use of an external
oscillator to operate the clock generator.

4. CIRCUIT DESCRIPTION (See Figures 2 and 3).

5. Oscillator - The oscillator circuit consisting of
transistors ©1 and Q2 is a complementary PNP, NPN

SERIES 600 INSTRUMENTATION MODULES seeesmm—

Hook oscillator. The operating frequency of the os-
cillator is determined by R4, R5, C9 thru C30 and the
negative voltage applied to pin 39 of the connector.
Coarse frequency control of the oscillator is accom-
plished by C9 thru C30 in 11 steps. External selec-
tion of C9 thru C30 can be accomplished by means of
external switch connections between the respective
connector pin of the capacitor and power ground (pin
9). Vernier frequency control of the oscillator is
accomplished by potential of the negative voltage ap-
plied to pin 39 of the connector and adjustment of R5.
In lieu of an external voltage control a fixed vernier
adjustment may be accomplished through the use of an
external capacitor connected to pin 4 of the connector.
Whenno extermal voltage control is required pin 39
should be returned to -12,5 volts,

The output from the oscillator is a negative going
square wave with the upper cycle referenced at +10v dc
or +12. 5v dc depending upon which voltage is applied
to pin 5 of the connector. The output waveform may
be observed at TP3.

PN NN
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Transistors 03, Q4, and Q5 provide further amplifi-
cation and squaring up of the oscillator output. The
amplified output is square wave with the upper portion
of the wave form referenced at Ov dc and the lower
portion referenced at -12, 5v dc. Two isolated oscil-
lator outputs are provided, one applied to pin 45 and
the other applied to pin 11 of the connector. The am-
plified oscillator outputs can be observed at TP1 and
TP2.

6. Clock Generator - The clock generator receives
the oscillator outputs (pin 45 to 46 and pin 11 to12)and
provides two separate outputs of different pulse widths.
Should an external timing source be used, the input
must be a low impedance square wave -12,5 volts
amplitude with upper portion of the wave form refer-
enced to Ov dc. The clock generator input applied to
pin 46 of the connector is delayed 100 nanoseconds.
Resistor R12 is a matching resistor to prevent delay
line ringing. Transistor circuits Q6 and Q7 condition
and restore the delayed square wave.

The delayed square wave clock generator input is ap-
plied to an "or" gate CR5 and CR6 along with the
undelayed clock generator input applied to pin 12 of
the connector. The resulting waveform is rectangular
waveform with the negative going portion of the wave-
form being 200 nanoseconds longer in duration than
the positive going portion. This rectangular waveform
is amplified by transistors Q8 and Q9. Transistor
Q9 also inverts the rectangular waveform so the posi-
‘tive going portion is 200 nanoseconds longer than the
negative portion. This rectangular wave form has
the positive portion at Ov dc and the negative portion

at -12, 5v dc, and is the C32 output applied to pin 50 of
the connector.

The undelayed clock generator input at pin 12 of the
connector i8 applied to "and'' gate CR9 and CRS8 along
with the delayed clock generator input coming {rom
Q7. The resulting waveform is a square wave of the
same pulse width and phase as the undelayed clock
enerator input at pin 12 of the connector, The wave-
orm is amplified by transistor Q10 and Q11 and ap-
plied to pin 33 of the connector. This output is the
C1 output and is a negative going squarewave with the
upper portion referenced at Ov dc and the lower por-
tion of the waveform referenced at -12. 5v dc.

7. Maintenance - Standard circuit board maintenance
practices apply. Replacement parts shall be those
specified in the parts list.

When soldering and replacing electronic com-
ponents on the circuit board, the circuit board
and replacement components should not be
overheated. Use an appropriate heatsink.

Troubleshooting is easily accomplished using test
points TP1 thru TP6 and observing waveform,

8. Replacement Parts - Replacement parts for the
clock oscillator are listed in the following parts list.
For location and identification of parts see Figure 4.

‘ ETC
b— 22,18, 4, 35, 1, 20
EXT CAP — 2.3 33, 2.3
% o
OSCILLATOR OUTPUT
TP3 TPl 1P2 i
OSCILLATOR
45
+10vV 5 CLOCK GEN OUTPUT
—
veo inur =214 |
e o ARl . e i T it s N A e

.2|L

CLOCK

GEN

INPUT
46

9, 42 GND
25 -12.5V
26 +I12.5v

Figure 2, Clock Oscillator Model 600140, Logic Diagram
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9. SPECIFICATIONS

Output Frequency:

Minkmate L 0Ny S e S DUens

Maxiowin O SR e v chd s e e dome
Frequency Adjust:

Switchable . ... .. O R Al W TG 11 steps

Vernier Control ..... 5% external capacitor
by potentiometer located at

top of the card

Voltage Control ..... +20% external negative
voltage in range of 0 to -10 volts

C1 Output Pulse Width:

MINSIURT = ey v e il TR 100 nsec

MAKIMUMY 0 e d oo h e v b e e Adjustable
C2 Output Pulse Width:

MIABHIREG L b0 5 s it $hp Codee o a s 300 nsec

MEXIUNY U5 S o ¢ ooialh o ahonbse o ieds Adjustable
Output Loading:

750 ohms to ground
10 ma from -12 volts
750 ohms to ground
10 ma from -12 volts

Cl OUBNIE o0y siavat s e s
C2 Outpl™ "o’y (%674 ¢ iresy

C1 and C2 Output

Capactty = ... .« « 200 pf to ground

C1 and C2 Rise Time:
No load

Fall Time:

IPUt = (45

LA Wt Y VAU SR Y

Fullload «:¢ssv e

40 nsec
60 nsec

80 nsec
100 nsec

.........

Minimum rise and fall
time 100 nsec between
0 and -12 volts

Tomaing . | o AR s Internal loading to

Operating Temperature . .
"Number of Test Points . .

Test Points .. ...

-----------

1,

ground 1, 2K ohm

-12.5 volts 75 ma
+12. 5 volts 15 ma

5" x 65.4" x0.5"

50 pin

. 090 in. thick glass epoxy

0° to +50°C

2, 3 oscillator outputs

4 delayed oscillator output

5 C1 clock output
8.C2 clock output
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Figure 3. Clock Oscillator Model 600140, Schematic Diagram
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Figure 4. Clock Oscillator Model 600140, Parts Identification
PARTS LIST s
ITEM NUMBER MANUFACTURER'S
OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
1 Connector, 50 Pin, Male Redcor 600020
2 Screw, FIlt Hd, 100° Csk, #4-40
x 1/2 Cad. Stl.
3 Nut, Hex, Cad. Stl., #4-40
4 Pin, Polarizing, Male Redcor 600021
5 Transipad ; Milton Ross A-10117
6 Transipad, TO-18 ; Mpilton Ross 10044
Cc1 Capacitar, Cerafil, . 001 mf, 100V Aerovox MC80V102A-M
C2 Capacitor, Mica, 56 pf MCM10D560K
C3 Capacitor, Mica, 56 pf MCMI10D560K
C4 Capacitor, Mica, 56 pf MCMI10D560K
C5 Capacitor, Mica, 56 pf MCM10D560K
Cé6 Capacitor, Mica, 56 pf MCM10D560K
Cc1 Capacitor, Mica, 56 pf MCM10D560K
C8 Capacitor, Mica, 56 pf MCM10D560K
*C9 Capacitor
*C10 Capacitor
*C11 Capacitor
*C12 Capacitor
*C13 Capacitor -
*Cl4 Capacitor -
*C16 Capacitor hs <
*C16 Capacitor - -
=017 Capacitor
*C18 Capacitor

*Selected for Frequency
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ITEM NUMBER MANUFACTURER'S

OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
*C19 Capacitor
*C20 Capacitor
*c21 . Capacitor
*C22 Capacitor
*C23 Capacitor
*C24 Capacitor
*C25 Capacitor
*C26 Capacitor
*C27 Capacitor
*C28 Capacitor
*C29 Capacitor
*C30 Capacitor
CR1 Diode, Silicon Redcor 100780-3
CR2 Diode, Silicon Redcor 100780-3
CR3 Diode, Silicon Redcor 100780-3
CR4 Diode, Silicon Redcor 100780-3
CRS Diode, Silicon Redcor 100780-3
CR6 Diode, Silicon Redcor 100780-3
CR17 Diode, Silicon Redcor 100780-3
CR8 Diode, Silicon Redcor 100780-3
CR9 Diode, Silicon Redcor 100780-3
CR10 Diode, Silicon Redcor 100780-3
CR11 Diode, Silicon Redcor 100780-3
CR12 Diode, Silicon Redcor 100780-3
CR13 . | Diode, Silicon Redcor 100780-3
CR14 Diode, Silicon Redcor 100780-3
CR15 Diode, Silicon Redcor 100780-3
DL1 Delay Line Technitrol C25FTS-1200-10
Ql Transistor, PNP Philco 2N2401
Q2 Transistor, NPN Motorola 2NT06A
Q3 Transistor, PNP Philco 2N2401
Q4 Transistor, PNP Philco 2N2401
Q5 Transistor, PNP Philco 2N2401
Q6 Transistor, PNP Philco 2N2401
Q7 Transistor, PNP Philco 2N2401
Q8 Transistor, PNP Philco 2N2401
Q9 Transistor, PNP Philco 2N2401
Q10 Transistor, PNP Philco 2N2401
Q11 Transistor, PNP Philco 2N2401
R1 Resistor, Comp., 620 ohm, 1/4W, 5% A. B. RCO7TGF621J
R2 Resistor, Comp., 510K, 1/4W, +5% A.B. RCOTGF511J
R3 Resistor, Comp., 1K, 1/4W, 5% A.B RCOTGF102J
R4 Resistor, Comp., 5. 1K, 1/4W, 5% A.B RCOTGF512J
R5 Resistor, W.W., 500 ohm, Pot Bourns 275-1-501
R6 Resistor, Comp., 6.2K, 1/4W, 5% A.B RCO7GF622J
R7 Resistor, Comp., 8.2K, 1/4W, 5% A.B RCOTGF822J
R8 Resistor, Comp., 2K, 1/4W, 5% A.B. RCOTGF202J
R9 Resistor, Comp., 4.7K, 1/4W, +5% A. B. RCO7TGF472J)
R10 Resistor, Comp., 27K, 1/4W, 5% A.B. RCOTGF273J
R11 Resistor, Comp., 820 ohm, 1/4W, 5% A.B. RCO7TGF821J
R12 Resistor, Comp., 1.2K, 1/4W, 5% A.B. RCOTGF122J
R13 Resistor, Comp., 1.2K, 1/4W, 5% A.B. RCOTGF122J
R14 Resistor, Comp., 5.1K, 1/4W, 5% A.B. RCOTGF512J
R15 Resistor, Comp., 4.7K, 1/4W, 5% A.B. RCO7TGF472J
R16 Resistor, Comp., 27K, 1/4W, 5% A.B. RCOTGF273J
R17 Resistor, Comp., 1K, 1/4W, 5% . A.B » RCOTGF102J
R18 Resistor, Comp., 4.7K, 1/4W, 15% A.B. RCOTGF472J
R19 Resistor, Comp., 33K, 1/4W, 5% A.B. 3 RCO7TGF333J
R20 Resistor, Comp., 820 ohm, 1/4W, 5% A.B. RCOTGF821J 4
R21 Resistor, Comp., 20K, 1/4W, 5% A.B RCOTGF203J
R22 Resistor, Comp., 1K, 1/4W, 6% A.B. RCO7GF 102J
R23 Resistor, Comp., 1K, 1/4W, 6% A.B RCO7GF102J

* Selected for Frequency.
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EM NUMBER MANUFACTURER'S

REF DESIG DESCRIPTION MANUFACTURER NUMBER
R24 Resistor, Comp., 33K, 1/4W, 15% A.B. RCO7TGF333J
R25 Resistor, Comp,, 820 ohm, 1/4W, 5% A.B. RCOTGF821J
R26 Resistor, Comp., 5. 1K, 1/4W, +5% A.B. RCOTGF512J
R27 Resistor, Comp., 2.2K, 1/4W, 5% A.B. RCO7TGF222J
R28 Resistor, Comp., 33K, 1/4W, 5% A.B. RCO7GF333J
_R29 Resistor, Comp., 1K, 1/4W, 5% A.B, RCO7GF102J
R30 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF102J
R31 Resistor, Comp., 33K, 1/4W, 5% A.B. RCO7TGF333J
R32 Resistor, Comp., 820 ohm, 1/4W, +5% A.B. RCOTGF821J
TP1 Test Jack, Blue Ucinite 119437-G
TP2 Test Jack, Black Ucinite 119437-C
TP3 Test Jack, Black Ucinite 119437-C
TP4 Test Jack, Brown Ucinite 119437-D
TPS Test Jack, Yellow Ucinite 119437-H
TPS Test Jack, Black Ucinite 119437-C
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: INSTRUCTION MANUAL FOR
CLOCK OSCILLATOR* MODEL 600140

*This manual is provided in confidence for servicing and application information only ond is not to be reproduced
or divulged in any manner wlthougxiov written permission from on officer of REDCOR Corporation."

o

Figure 1. Clock Oscillator Model 600140

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600140 Clock Oscillator
(see Figure 1) is a printed circuit board module con-
sisting of an oscillator and clock generator. The cir-
cuit board is a standard 50-pin module card with
components mounted on one side only. The board
assembly measures 5 x 5.4 inches and requires a
standard one card space. Test points are provided on
the top edge of the card for wave form observation and
trouble shooting during operation.

3. Purpose - The Clock Oscillator is used to provide
two phase output pulses required to operate DC flip-
flopsand A-D converters. Provisionssare incorporated
in the clock oscillator to allow the uge of an external
oscillator to operate the clock generator,

4, CIRCUIT DESCRIPTION (See Figures 2 and 3).

5. Oscillator - The oscillator circuit consisting of
transistors Q1 and Q2 is a complementary PNP, NPN

Hook oscillator. The operating frequency of the os-
cillator is.determined by R4, R5, C9 thru C30 and the
negative voltage applied to pin 39 of the connector.
Coarse frequency control of the oscillator is accom-
plished by C9 thru C30 in 11 steps. External selec-
tion of C9 thru C30 can be accomplished by means of
external switch connections between the respective
connector pin of the capacitor and power ground (pin
9). Vernier frequency control of the oscillator is
accomplished by potential of the negative voltage ap-
plied to pin 39 of the connector and adjustment of RS5.
In lieu of an external voltage control a fixed vernier
adjustment may be accomplished through the use of an
external capacitor connected to pin 4 of the connector.
When no external voltage control is required pin 39
should be returned to -12,5 volts.
-

The output from the oscillator is a negative @ing
square wave with the upper cycle referenced at +10v dc
or +12, 5v dc depending upon which voltage is applied
to pin 5 of the connector. The output waveform may
be observed at TP3.
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Transistors 03, Q4, and Q5 provide further amplifi-
cation and squaring up of the oscillator output. The
amplified output is square wave with the upper portion
of the wave form referenced at Ov dc and the lower
portion referenced at -12. 5v dc. Two isolated oscil-
lator outputs are provided, one applied to pin 45 and
the other applied to pin 11 of the connector. The am-
plified oscillator outputs can be observed at TP1 and
TP2. ]

6. Clock Generator - The clock generator receives
the oscillator outputs (pin 45 to 46 and pin 11 to12)and
provides two separate outputs of different pulse widths,
Should an external timing source be used, the input
must be a low impedance square wave -12.5 volts
amplitude with upper portion of the wave form refer-
enced to Ov dc. The clock generator input applied to
pin 46 of the connector is delayed 100 nanoseconds.
Resistor R12 is a matching resistor to prevent delay
line ringing. Transistor circuits Q6 and Q7 condition
and restore the delayed square wave,

The delayed square wave clock generator input is ap-
plied to an "or'" gate CR5 and CR6 along with the
undelayed clock generator input applied to pin 12 of
the connector. The resulting waveform is rectangular
waveform with the negative going portion of the wave-
form being 200 nanoseconds longer in duration than
the positive going portion. This rectangular waveform
is amplified by transistors Q8 and Q9. Transistor
Q9 also inverts the rectangular waveform so the posi-
tive going portion is 200 nanoseconds longer than the
negative portion. Thjs rectangular wave form has
the positive portion at Ov dc and the negative portion

-

at -12. 5v dc, and is the C2 output applied to pin 60 of
the connector. » ¢

The undelayed clock generator input at pin 12 of the
connector is applied to "and" gate CR9 and CR8 along
with the delayed clock generator input coming from
Q7. The resulting waveform is a square wave of the
same pulse width and phase as the undelayed clock
generator input at pin 12 of the connector. The wave-
form is amplified by transistor Q10 and Q11 and ap-
plied to pin 33 of the connector. This output is the
C1 output and is a negative going squarewave with the
upper portion referenced at Ov dc and the lower por-
tion of the waveform referenced at -12, 5v dc.

7. Maintenance - Standard circuit board maintenance
practices apply. Replacement parts shall be those
specified in the parts list.

When soldering and replacing electronic com-

ponents on the circuit board, the ¢ircuit board

and replacement components should not be
+ overheated. Use-.an appropriate heatsink.

Troubleshooting is easily accomplished using test
points TP1 thru TP6 and observing waveform,

8. Replacement Parts - Replacement parts for the
clock oscillator are listed in the following parts list.
For location and identification of parts see Figure 4.

’ ETC

"'— 22, 18, 34, 35, |

, 20

+10v 5

'_ 2, 38, 3, 21, 23 :

EXT CAP
4 )
OSCILLATOR OUTPUT
3 P! P2 i
OSCILLATOR
45
CLOCK GEN OUTPUT

VCO INPUT ————' 39 l

CLOCK
GEN
INPUT

|2%

50

TP5

33

25 -12,5v
26 . H12.3V

2

Figure 2, Clock Oscillator Model 600140, Logic Diagram
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9. SPECIFICATIONS
Output Frequency:

ARG 0 i e W Faahie e e a0 SDE

WA, . 4 s s e v o ey 1 me
Frequency Adjust:

BWITCIDAS: 1a. . o5 v s et e Yo 11 steps

Vernier Control ... .. +5% external capacitor

by potentiometer located at

top of the card

..... +20% external negative
voltage in range of 0 to -10 volts

Voltage Control

C1 Output Pulse Width:

BTG TR S TN o e S o 100 nsec
Maxinaum o4 G v eive AN TR Adjustable
C2 Output Pulse Width:
DAINEIRIIN - o i e b e e et S 300 nsec
MAXIMIIRG. o oip o sie 20 % 5 s 3 Adjustable
Output Loading:
G Outpst /= o 55 a0 s % . 750 ohms to ground
10 ma from -12 volts
C20utput ...« o' h w e Rk 750 ohms to ground

10 ma from -12 volts

C1 and C2 Output

Capacity « « .. 200 pf to ground

oooooo e ase

C1 and C2 Rise Time:

NOISHE: & o i iiisvah o G od etere. |y SUBNNE
F‘\llllmd D T T S S S TS S S S T S R ST Y Goﬂ'ec
Fall Time:

Noload .. ... Pt T A RO, + B0 nsec

F\lnlold DRI Y RN PR lmn..c
External Clock

INPOE o 4 5 e ki . Minimum rise and fall

time 100 nsec between

0 and -12 volts

LoRBINg V) ;. e ik i s e Internal loading to

ground 1. 2K ohm

Power Requirements .., ..... -12,5 volts 75 ma

HEr R +12. 5 volts 15 ma

Mechanical Size. .. ......... x5 4" x 0.8

Coniector TYPe 5 o'\ Wa < sb KedthLe & whe s isisis 50 pin

Board 'TYPE o o iis 0 ¢ . 090 in, thick glass epoxy

Operating Temperature. ... ...... 0° to +50°C

Number of Test POInts o0 « 6 ldshd oo vt lees 6

Teat'Points. - ;L i) 1, 2, 3 oscillator outputs

..... 4 delayed oscillator output

el e e i 5 C1 clock output

Wi DO Tty o 6 C2 clock output
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Figure 3. Clock Oscillator Model 600140, Schematic Diagram
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Figure 4. Clock Oscillator Model 600140, Parts Identification

PARTS LIS'I;
ITEM NUMBER MANUFACTURER'S
OR REF DESIG DESCRIPTION MANUFACTURER NUMBER

1 Connector, 50 Pin, Male Redcor 600020

2 Screw, Flt Hd, 100° Csk, #4-40

x 1/2 Cad. Stl.

3 Nut, Hex, Cad. Stl., #4-40

4 Pin, Polarizing, Male Redcor 600021

5 Transipad Milton Ross A-10117

6 Transipad, TO-18 Milton Ross 10044

C1 Capacitor, Cerafil, . 001 mf, 100V Aerovox MC80V102A-M
Cc2 Capacitor, Mica, 56 pf ; MCM10D560K
C3 Capacitor, Mica, 56 pf MCM10D560K
C4 Capacitor, Mica, 56 pf MCMI10D560K
C5 Capacitor, Mica, 56 pf MCM10D560K
Cc6 Capacitor, Mica, 56 pf MCMI10D560K
4 | Capacitor, Mica, 56 pf MCMI10D560K
C8 Capacitor, Mica, 56 pf MCMI10D560K
*C9 Capacitor

*C10 Capacitor

*Cl11 Capacitor

*C12 _Capacitor

*C13 ‘Capacitor
*Cl4 Capacitor

*C15 Capacitor

*C16 Capacitor -

*C17 Capacitor

*C18 Capacitor

*Selected for Frequency
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ITEM NUMBER MANUFACTURER'S
OR REF DESIG DESCRIPTION MANUFACTURER NUMBER

*C19 Capacitor

*C20 Capacitor

~*C21 Capacitor

*C22 Capacitor

*C23 Capacitor

*C24 Capacitor

*C25 Capacitor

*C26 Capacitor

*C27 Capacitor

*C28 Capacitor

*C29 Capacitor

*C30 Capacitor
CR1 Diode, Silicon Redcor 100780-3
CR2 Diode, Silicon Redcor 100780-3
CR3 Diode, Silicon Redcor 100780-3
CR4 Diode, Silicon Redcor 100780-3
CR5 Diode, Silicon Redcor 100780-3
CR6 Diode, Silicon Redcor 100780-3
CRT7 Diode, Silicon Redcor 100780-3
CR8 Diode, Silicon Redcor 100780-3
CR9 Diode, Silicon Redcor 100780-3
CR10 Diode, Silicon Redcor 100780-3
CR11 Diode, Silicon Redcor 100780-3
CR12 Diode, Silicon Redcor 100780-3
CR13 Diode, Silicon Redcor 100780-3
CR14 Diode, Silicon Redcor 100780-3
CR15 Diode, Silicon Redcor 100780-3
DL1 Delay Line Technitrol C25FTS-1200-10
Q1 Transistor, PNP Philco 2N2401
Q2 Transistor, NPN Motorola 2NT06A
Q3 Transistor, PNP Philco 2N2401 -
Q4 Transistor, PNP Philco 2N2401
Q5 Transistor, PNP Philco 2N2401
Q6 Transistor, PNP Philco 2N2401
Q7 Transistor, PNP Philco 2N2401
Q8 Transistor, PNP Philco 2N2401
Q9 Transistor, PNP Philco 2N2401
Q10 Transistor, PNP Philco 2N2401
Q11 Transistor, PNP Philco 2N2401
R1 Resistor, Comp., 620 ohm, 1/4W, 5% A. B. RCO7GF621J
R2 Resistor, Comp., 510K, 1/4W, 5% A, B. RCOTGF511J
R3 Resistor, Comp., 1K, 1/4W, 5% A.B, RCO7GF102J
R4 Resistor, Comp., 5.1K, 1/4W,. +56% A.B, RCOTGF512J
R5 Resistor, W.W., 500 ohm, Pot Bourns 275-1-501
R6 Resistor, Comp., 6.2K, 1/4W, 5% A.B. RCO7GF622J
RT7 Resistor, Comp., 8.2K, 1/4W, 5% A, B. RCOTGF822J
R8 Resistor, Comp,, 2K, 1/4W, 5% A.B. RCO7GF202J
RO Resistor, Comp., 4.7TK, 1/4W, 5% A.B. RCOTGF472J
R10 Resistor, Comp., 27K, 1/4W, 5% A, B. RCO7TGF273J
R11 Resistor, Comp., 820 ohm, 1/4W, +5% A.B. RCOTGF821J
R12 Resistor, Comp., 1.2K, 1/4W, 5% A.B. RCOTGF122J
R13 Resistor, Comp., 1.2K, 1/4W, 5% A.B. RCO7GF122J
R14 Resistor, Comp., 5.1K, 1/4W, +5% A.B. RCO7GF512J
R15 Resistor, Comp., 4.7K, 1/4W, 5% A.B. RCOTGF472J
R186 Resistor, Comp., 27K, 1/4W, +5% A.B. RCO7GF273J
R17 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF102J
R18 Resistor, Comp., 4.7K, 1/4W, 5% A, B, i RCOTGF472J
R19 Resistor, Comp., 33K, 1/4W, 5% A.B. RCO7GF333J
R20 Resistor, Comp., 820 ohm, 1/4W, 5% A.B. RCOTGF821J
R21 Resistor, Comp., 20K, 1/4W, i5 A.B, RCO7GF203J
R22 Resistor, Comp., 1K, 1/4W, +6% A.B. RCOTGF102J
R23 Resistor, Comp., 1K, 1/4W, 5% A.B. RCOTGF 102J

* Selected for Frequency.
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ITEM NUMBER MANUFACTURER'S

OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
R24 Resistor, Comp., 33K, 1/4W, 5% A.B. RCOTGF333J
R25 Resistor, Comp., 820 ohm, 1/4W, 5% A.B. RCOTGF821J
R26 Resistor, Comp., 5. 1K, 1/4W, 5% A.B, RCOTGF512J
R27 Resistor, Comp., 2.2K, 1/4W, 5% A.B. RCO7GF222J
R28 Resistor, Comp., 33K, 1/4W, 5% A.B. RCO7GF333J
R29 Resistor, Comp., 1K, 1/4W, 8% A.B. RCO7TGF102J
R30 Resistor, Comp., 1K, 1/4W, 5% A.B. RCO7GF102J
R31 Resistor, Comp., 33K, 1/4W, 5% A.B. RCO7GF333J
R32 Resistor, Comp., 820 ohm, 1/4W, +5% A.B. RCO7TGF821J
TP1 Test Jack, Blue Ucinite 119437-G
TP2 Test Jack, Black Ucinite 119437-C
TP3 Test Jack, Black Ucinite 119437-C
TP4 Test Jack, Brown Ucinite 119437-D
TP5 Test Jack, Yellow Ucinite 119437-H
TP6 Test Jack, Black Ucinite 119437-C
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* INSTRUCTION MANUAL FO&.
SWITCH MATRIX MODEL 600122

»’

"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 on officer of REDCOR Corporation. ™
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14-Bit Switch Matrix

11-Bit Switch Matrix

Figure 1. Switch Matrix Model 600122

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600122 Switch Matrix (see
Figure 1)is a group of printed circuit boards contain-
ing up to 17 pairs of precision transistor switches,
and associated resistor networks. Each matrix module
utilizes an identical basic circuit board. Selection of
resistor values and bussing provides the flexibility
necessary toassemble the different matrices. Either
binary-coded-decimal or pure binary networks of up to
17 bits can beassembled. The circuit board is a stan-
dard 50-pin module card ‘with components mounted on
both sides. The board assembly measures 5§ x 5.4
Mnchesand requires two standard card spaces, A mag-
wetic shield covers'the resistor matrix for electrical
and mechanical shielding.

3. Purpose - The Switch Matrix Module, with its
transistor switches and resistors, makes up resistor
ladder networks which areused inanalog-to-digital or
digital-to-analog converters. The switches are oper-
ated externally by providing proper voltage levels to
the inputs.
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4. CIRCUIT DESCRIPTION (See Figure 4)

5. Binary Coded Matrix - Figure 2A illustrates a
simplified schematic of a typical 11-bit binary resis-
tor matrix. The switches can select either the high
side or low side of the reference source. The source
impedance of the reference supply can, when compared
with the nominal values of the resistor matrix, be
ignored. This allows the source impedance of the re-
sistor network to be constant regardless of switch
positions. The source impedance of the matrix can
be considered to be equivalent to figure 2B which re-
solves to figure 2C and thus to figure 2D. By succes-
sive reductions of thistype, the circuit finally resolves
to figure 2E. Thus, the source impedance of the
matrix is 2.5K and switch 1 isequivalent to half scale.
Switch 2 is waighted quarter scaleand each successive
switchweighted, in binary fashion, one-half the weight
of the previous value. To continue in this fashion be-
yond switch 5, would however, require impractical
values of resistors. To reduce the resistor values to
a cummon group, a series parallel ladder is used.
Thus, switches 6, 7, 8, and 9 contribute through a

oONUm=x
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75K resistor, voltage equivalent to switches 2, 3, 4,
and 5 from a source of 5K. The voltages contributed
to the output, therefore, are:

5K rl
TSK+ 5K °F 18

Therefore, switches 6, 7, 8, and 9 have the binary
relationship of 1/16 and contribute half the voltage of
switches 2, 3, 4, and 5.

6. Decimal Coded Matrix - Figure 3A illustrates a
simplified schematic of a typical 13-bitdecimal-coded
resistor matrix. The last section of the matrix is as
fllustrated in figure 3B and reduces to figure 3C.
Therefore, the matrix reduces to figure 3D, which
resolves to figure 3E. Thus, the source impedance
of the matrix is 2K. Switches 1, 2, 3, 4, and 5 have
a binary coded relationship of 1-2-2-4, Again, to
continue in this fashion, beyond switch 5 would result
in impractical resistor values. Switches 6, 7, 8, and
9 contribute through a 36K resistor voltage equivalent
to switches 2, 3, 4, and 5 from a source of 4K. The
voltages contributed to the output, therefore, are:

4K rl
36K + 4K pd 10

Therefore, switches 6, 7, 8, and 9 have the decimal
relationship of 110 of switches 2, 3, 4, and 5.

7. Terminations - In each of the examples described,
the matrix was terminated to ensure that the ladder
network ended in the proper characteristic impedance.
In the 11-bit binary converter, the last two resistors
are 10K and 20K. The terminating resistor must,
therefore, be 20K to ensure a characteristic imped-
ance of 5K. In the 13-bit decimal converter, the last
four resistors are 10K, 20K, 20K and 40K. The char-
acteristic impedance of 4K requires a terminating
resistor of 40K.

8. 14-bit Binary Matrix and 17-bit Decimal Matrix -
Simple extensions can be utilized to obtain expansion
of the matrices described. In cach case, the resistor
matrix is expanded by extending the ladder matrix

illustrated to the proper number of bits and terminat-"

ing with the proper resistor value.

9. Circuit Description - The transistor switches are
analogous to a double-throw, single pole switch. With
-12. 5 volts applied to a switch input the PNP transis-
tor conducts and the NPN transistor is cut off, With
this condition, the -10 V reference voltage is applied
to the common emitters. With +3 V applied to a switch
input the PNP transistor is cut off and the NPN tran-
sistor conducts. With this condition, the ground refer-
ence vollage is applied to the common emitters. The
transistors are operated in an inverted configuration
to obtain low voltage offset conditions and low satura-
tion resistance,

JGOR

10. MAINTENANCE

Standard circuit board maintenance practices apply.
Replacement parts shall be those specified in the parts
list. Non-linearity of the output usually results from
defective transistors or resistors. Measurements,
with an ohmmeter, should detect a faulty component.
If a short circuit occurs in a reference input, a pair
or more of the complementary switches should be
suspected. Again, measurements with an ohmmeter
should detect a faulty component. After initial set up
at the factory, potentiometers R19, R21, R23, R25
and R27 should not require additional adjustment in
the field. However, if resistor R18, R20, R22, R24
or R26 is replaced, its associated potentiometer may
require adjustment,

11. SPECIFICATIONS

Number of Switches . . ..« vo v e v v v v o vu 17 max

Coding Available . .. .. PRPI SRR

. Input Voltage Levels:

Switch select: . . ... .5 . e s -12,5V

Switchoff - o .5y oowid . ols AP G AR +3V
Input Loads:

To o120V i o, I et A PR 470 ohms

FORroumE 8 iy s Sy N 470 ohms
Reference Source ...... «+iv. =10 V nominal
Reference Source Load . . ... ..... 6 ma per bit
OMBBAIL Lo 700 e e e e el . See table 1
Output Impedance .......... s+« See table 1

Output Settling Time. . . .. 2 usec to within 0. 017,

Resistor Adjustments . ....... 1st 5 bits max

Resistor Loading:

5% AR Sy il ST U +++ . 6 ma per bit
o A 3 R v i 6 ma per bit from -10V
Operating Temperature .......... 0°to50°C
Board Type Glass epoxy
Mechanical Size ..... x5 .4 x1"
Connector TYDR . , o cia s o thiisathrn o s amie s S0 pia
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Figure 2. 11 Bit Binary Coded Matrix, Simplified Schematic -
Table 1. Switch Output Coding
Full Scale No Offsetting Resistor
Output Voltage Output Impedance (R46, R47) Used
X * Qutput Output
Codes Unipolar Bipolar Unipolar Bipolar Voltage Impedance
17 BCD 422*1 -623V 31/3V 11/3K 11/3K -10V 2K
13 BCD 422*1 -6 23V 31/3V 11/3K 11/3K -10V 2K
9 BCD 422+1 -62/3V ¢31/3V 5 11/3K 11/3K -10V 2K
17 BCD 8421 -5.454V | 2,727V 2. 1818BK 2. 1818K -6V 3K
13 BCD 8421 -5.454 V 2,727V 2, 1818K 2. 1818K -6V 3K
9 BCD 8421 ~5.454 V +2.7271 V 2. 1818K 2. 1818K -6V 3K
14 Binary -862/3V +31/3V 12/3K 12/3K -10V 2.5K
13 Binary -62/3V £31/3 Vv 12/3K 12/3K -10V 2. 5K
12 Binary -62/3V +31/3V 12/3K 12/3K -10V 2. 5K
11 Binary -62/3V |+ 431/3V 12/3K 12/3K -10vV 2. 5K
10 Binary -62/3Vv +3 173V 12/3K 12/3K -10v 2.5K
9 Binary T -82/3V +31/3Vv 12/3K 12/3K -10V 2. 5K
8 Binary -62/3V +31/3V 12/3K 12/3K -10V 2, 5K

2+

Used in A-D Operation,
Coding the same as 8.

Be—— SERIES 600 INSTRUMENTATION MODULES s
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10K 20K & 20K 2 40K 20K & 20K D> 4QK S 40K

10K 2 20K & 20K & 40K & 40K & 4K 4K 4K 2K

ah

Figure 3. 13-Bit 1224 Decimal Coded Matrix, Simplified Schematic

8 &5 e85 =5 s e

€3

e

1 - SR 4 5 43.2K ¢ 7 8 9 43.2K 10 3] 12 13

8K 2 10K 2 20K & 40K 20K 40K Q2 80K € 48K

43.2K 43,2

el

Figure 4. 13-Bit 1248 Decimal Coded Matrix, Simplified Schematic
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PARTS LIST
ITEM
NUMBER
OR REF QTY PER USABLE
DESIG PART NO. DESCRIPTION MANUFACTURER ASSY ON CODE
1 600020 Connector, 50-Pin, Male Redcor 1
2 600021 Pin, Polarizing, Male' Redcor 1
3 600022 Pin, Polarizing, Female Redcor 1
4 Screw, B.H., #4-40, 7/8 lg, 2
Cad. Stl.
5 Nut, Hex, #4-40, 8. Pat, Cad.
Stl.
6 10123 Transipad, TO-5 Milton Ross 34 -1,-11,-18
28 -2,-12
26 -3,-5,%13,
-15, -17
22 -4,-14
20 -8
18 -6,-7,~186
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" ITEM -
- NUMBER g
OR REF QTY PER | USABLE
- DESIG PART NO, DESCRIPTION MANUFACTURER ASSY ON CODE 0
- 7 100180-7 Spacer, Hex, #4-40, 3/8 Ig. Redcor 2
8 Screw, B.H., #4-40, 3/16 4
9 lg., Cad. Stl.
- 9 Washer, Lock, #4, Cad. Stl, 2
=] 10 2101 Spacer, Standoff #6, 3/8 lg. H. H. Smith 2
- 11 600209 Cover, 600122 Module Redcor o |
o A RCOTGF4T1J Resistor, Comp., 470 ohm, Allen Bradley 17 -1,-11,-18
1/4W, :5%
- 14 -2,-12
3 P 13 1-3,-5,-14
| (See Table 1 for Resistor Tabulation)
- 11 -4,-14
10 -8
9
] 9 -8,-17,-16
B RCOTGF102J Resistor, Comp., 1K, Allen Bradley 2
. 1/4W, 5% i\
- c 101015- B-3990R0 | Resistor, W, W. , 3. 99K, Redcor 1 -1, 3
% 1/4W, +, 02%
=] - B -11, -13
| D 101015-B-4990R0 | Resistor, W. W., 4, 99K, Redcor 1 -2,-4,-5,
1/4W, +.02% : 48
- 2 -12, <14, -15
oy -16
E RN60OCS5001F Resistor, Metal Film, 5K, Key 1 -7
| * 1. 8w, :1%
-
. F RN60C5001B Resistor, Metal Film, 5K, Key 1 -8
18w, -0.1%
=
- G 101015-B-7990R0 | Resistor, W.W,, 7, 99K, Redcor 2 -17
1. 4w, 0. 02%
R H 101015-B-9985R0| Resistor, W.W., 9, 985K, Redcor i | -1, -2, -5,
1/4W, +0. 02% -11, <12, -15,
- -18
: i I 101015-B-100000 | Resistor, W.W., 10K, 1/4W, Redcor 4 -2,-12
.0, 02%
[ 3 -1, -3, -4,
-11,-13, -14,
= -17,-18
e 2 -5, -8, -15,
-16
o J RNB0C1002F Resistor, Metal Film, 10K, Key 1 -7 :
- l/BW, &l% 21 e
-
oy

T
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ITEM
NUMBER
OR REF QTY PER | USABLE
DESIG PART NO. DESCRIPTION MANUFACTURER ASSY ON CODE
K RN60C1002C Resistor, Metal Film, 10K, Key 1 -8
1/8W, 10.25%
L 101015-B-199700 | Resistor, W.W., 19, 97K, Redcor 2 -1,-11
1/4w, +0.02%
1 -2, -8, -12,
-15, -1
M RN60C2002D Resistor, Metal Film, 20K, Key 1 -8
1/8W, :0.5%
N 101015-B-200000 | Resistor, W.W., 20K, 1/4W, | Redcor 6 g a8
+0, 02% -11 1
4 Ny
3 -17,-18
2 -2,-5, -8,
-12, -15,-18
0 RN70B2002F Resistor, Carb. Film, 20K, | Key 1 1 :
172w, +1% i
P 101015-B-3600000 Resistor, W.W., 36K, 1/4W, Redcor 3 -1,-3°
+0.02% .
2 -11, -13
Q 101015-B-399500 | Resistor, W.W,, 39, 95K, Redcor 1 -1,-2,-11,
1/4W, +0,02% -12,-18
R 101015-B-400000 | Resistor, W.W., 40K,  1/4W, Redcor 4 -1,-3,-11,
+0. 02% -13
: » 3 -5, -15, =117,
-18
2 2,24, -8,
-12,-14, -16
) RN70B4002F Resistor, Carb, Film, 40K, Key 1 -7,-8
1/2w, 1%
T 101015-B-432000 | Resistor, W, W,, 43, 2K, Redcor 3 -18
1/4W, +0. 02
. 2 -4,-5,-14
1 -6, -16
w 101015-B-799500 | Resistor, W.W,, 79, 95K, Redcor 1 -18
1/4W, :0,02%
X 101015-B-800000| Resistor, W.W,, 80K, 1/4W, Redcor 4 -5
+0. 02%
3 -2, -8, -13,
-15,-17, -18
2 -14
1 -4
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- ITEM
NUMBER
. OR REF QTY PER | USABLE
" “ DESIG PART NO, DESCRIPTION MANUFACTURER | ASSY | ON CODE
e Y RNT70BB002F Resistor, Carb, Film, 80K, Key 3 -16
1/2W, +1%
] 1 -7,~8
i z RN70B1603F Resistor, Carb. Film, 160K, | Key 1 -1,-8
1/2w, 1%
BE |
1 AA RN70B3203F Resistor, Carb. Film, 320K, Key 1 -1,-8
= 172w, +1%
' m AB RN70B6403F Resistor, Carb. Film, 640K, Key 2 -1
1/2w, 1%
- . l ‘8
g AC RCO7GF125J Resistor, Comp., 1.2 meyg, Allen Bradley 1 -8
' 1/4W, +5%
=
AD RCOTGF245J Resistor, Comp., 2.4 meg, Allen Bradley 2 -8
. ﬂ L/‘wl fs%
= AE | 176-20 ohm Resistor, Variable, 20 ohm Techno 3 -11,-12, -15
2 -1,-2,-5,
i) -13,-14,-16
] 1 -3,-4,-6
) AF 361-20-2E Resistor, Variable, 20 ohm Teledyne 3 -18
| P
& 2 -17
i AG 176-50 ohm Resistor, Variable, 50 ohm Techno 2 #1541
e 1 -2,-5,-12,
-15
F" AH 361-50-2E Resistor, Variable, 50 ohm Teledyne 1 -18
§ ) :
Al 176-100 ohm Resistor, Variable, 100 ohm *Techno 1 -1,-11,-12
Y ) AJ 361-100-2E Resistor, ‘Variable, 100 ohm | Teledyne 1 -18
- ct SCM226BP015K4 | Capacitor, Tant., 22 mfd, Texas Inst. 5 -1,-2,-3,
15V -4,-5,-6,
- L7011,
e -12,-14, -18
o
6 -13, -15, -17,
? ﬁ -18
o -~ Cc2 SCM226BP015K4 | Capacitor, Tant,, 22 mfd, Texas Inst. Ref
A & £ o 15v v
| Cc3 SCM226BP015K4 | Capacitor, Tant.,.22 mid, & Texas Inst. Ref =
- 15V
- - C4 SCM226BP015K4 | Capacitor, Tant., 22 mfd, - Texas Inst. Ref
15v '
-
C5 SCM226BP015K4 | Capacitor, Tant., 22 mfd, Texas Inst. Ref
- ; 15v
-

NNN—OOO

=/ fems SERIES 600 INSTRUMENTATION  MODULE S e

9



-
, ITEM
NUMBER
OR REF QTY PER | USABLE
DESIG PART NO. DESCRIPTION MANUFACTURER ASSY - ON CODE
W ce SCM226BP015K4 | Capacitor, Tant., 22 mid, Texas Inst, Ref ﬂ -:8, -15, -17,
15v -18
- Q1-Q2 100919 Transistor, Pair Redcor ]
(pairs)
L Q3-04 100919 - Transistor, Pair - Redcor Ref
.?, Q5-Q6 100919 Transistor, Pair Redcor - Ref
Q7-Q8 100919 Transistor, Pair Redcor Ref
=) -

. Q9-Q10 | 100919 Transistor, Pair Redcor Ref A
r Q11 100836 Transistor, PNP Redcor 17 -1,-11,-18
ﬁ 14 -2,-12
r 13 #3, -5, +13,
o -15, -17
" 11 -4,-14
L 10 -8
. 9 -6,-186

8 -7
= >
a Q12 100837 Transistor, NPN Redcor 17 -1,-11,-18
14 -2,-12
[
13 e3,=5, <18,
T -15, -17
- 11 -4,-14
= 10 -8
(= 9 -6,-16 °
[ 8 -1
& Q13 100836 Transistor, PNP Redcor Ref

| Qu4 100837 Transistor, NPN Redcor Ref
F Q15 100836 Transistor, PNP Redcor Ref
e :

‘ Q18 100837 Transistor, NPN Redcor Ref |

Q17 100836 wTransistor, PNP Redcor Ref ‘I -1,-2,-3,
-; "‘b '5! '6)
| " ’8, ‘11' -12,
- -13, -14, -15,
-16,-17,-18
)
. Q18 100837 Transistor, NPN Redcor Ref -1,-2,-3,
"4' "50 ‘en
-8,-11,-12,
-13,-14, -15,

: -16,-17,-18

|
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ITEM
NUMBER
= OR REF
DESIG

PART NO.

DESCRIPTION

MANUFACTURER

QTY PER
ASSY

USABLE
ON CODE

Q19

100836

Transistor, PNP

Redcor

. Ref

"»‘zv’sl
-4, -5, -8,
-11, -12, -13,
-14, -15, -11,
-18

o Q20

100837

Transistor, NPN

Redcor

Ref

Y, 5% 8
-4, -5, -8,
11, <12, 538
-14, -18, -117,
-18

() ‘ Qzl

100836

Transistor, PNP

Redcor

Ref

S LT )
4, =9, «11,
-12, -13, 544,
-15,-17,-18

Q22

{ -
L

100837

Transistor, NPN

Redcor

Ref

'll-zt'as
4, B, o401
13, 18, <14
-15,-17,-18

Q23

3

A

100836

Transistor, PNP

Redcor

Ref

SR
=5, -11, -12,

=13, +18, <11,
-18

i

024

!

]

100837

Transistor, NPN

Redcor

Ref

-1,-2,-3,
B, =11, 12,
+18, =15,-17;
fle

Q25

NS I e

100836

Transistor, PNP

Redcor

Rel

o1, <28,
-5, -11, -2
13, =18, <10
-18

. Q26

100837

Transistor, NPN

Redcor

Ref

1 e
IR |
13, -18, -1%
-18

Q27

100836

Tran_slator, PNP

Redcor

Ref

‘11'2)'l10
-12,-18

Q28

100837

Transistor, NPN

Redcor

Ref

1, s2548
-12, -18

s )

Q29

100836

Transistor, PNP

Redcor

Ref

Sy-11,418

Q30

100837

Transistor, NPN

Redcor

Ref

-1,-11,-18

N Q31

100836

Transistor, PNP

Redcor

Ref

wliinfli =18

Q32

100837

Transistor, NPN

Redcor

Ref

S I T

Q33

100836

Transistor, PNP

Redcor

Ref

»1,-f1, -18

Q34

100837

Transistor, NPN

Redcor

Ref

-1,-11,-18

-‘———SERIES 600 INSTRUMENTATION MODULES
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TABLE L RESISTOR USE TABULATION
MODEL NoT
NO.  |R1 thru R17|R18|R19|R20|R21 |R22|R23 | R24| R25| R26| R27|R28| R29 | R30| R31| R32{ R33|R34| R3S |R36| R37 |R38| RI9|R40|R41 [Re2|R43|R44|R4s|R46 |R47 | USED
600122-1 | A R1-17 | c |AE| H |AE| L [ac| L{ac| Qa1 [N N|R[ 1 [N]N t|{n|n|r|ep|e|Pr|[r]B]|B
600122-2 | A Ri-14 | D |AE| H |AE| L |ac| Q@ far| x| | |N|R|X|1|N|R I viv|iv|i]|e]s SW15-17
000122-3 | ARi-13 [claE{ 1| o |N| [N |[R] [0 |N|[N|[R|I]|N]|N g plp|+|r|[B]|B SW14-17
600224 | ARt [DfAE| 1| o|n|e|R|e{x|fr|N|R|[x]|1]|N viv]|e|[n]|B]|B SW12-17
800122-5 A R1-13 D|AE| H |AE{ L {[AG}| R » X 4 1 N RI X 1 N R | X v v » X B B SW14-17
600122-6 | ARI-9 [D|AE| 1| |[N]{R|[*]x]| | |N]|R]xX v|+|*|x|B|B SW10-17
6001227 | ARI-9 [E|*|af*]o]| |s||v]|«|z]|an]an els|+laBlB|B SWS-17
600122-8 | ARi-10 [P |+ |k | e|m||s|e|v]| | z]|an]as|ac|an el«]+|an|B|B SW1-17
800122-9
600122-10
600122-11 | A Ri-17 | C |AE ae|vlac|i|ac|Qlat|rfn|n|r|1|nN t{n|n|lrlp|{plPp[r|B]|B]|C |aAE
600122-13 | A Ri-14 |D [AE|H [AE|{ L |ac| Qar| x| [ c|n|{r|x]|1 [N 1 viv|iv|{i|s|s|p |ae |swis-11
600122-13 | ARI-13 [ClaE|[ 1 |+ |[nN|e|N|[e|rR| |t |N|n]|Rr|1|N]|N]|R plep|+|{r|B|B]|C |AE |sWI417
600122-14 | A R1-11 |DJAE| 1o |n|e|R|[|x| |1 |nlr]x]|1]N viv|is|N|B|B|D |AE |sWwi2-17
600122-15 | A R1-13 {D |AE| B [AE|L [aG| R~ |x| |1 |N|R|x|1|N]|R|X viv|v|ix|e|B|p |AE |swie17
600122-16 [ ARI-9 [D[AE{I | *|N|[e|m]e|Y| |1|N]|R]Y v{s|+|v|B|B]|D |aE |swio-17
600122-17 | A R1-13 |G laF| 1 | |w || R] x| |1 |N|Rr]x|1]|N T|t|+|u|B|B|G |AF |sWiI417
600122-18 | A R1-17 |G |ar|u [ar|L {an| Q|a|wla| i |n|r{x|t|{n]|rix|t|n]|rlx|T{T]|T|u]lB]|B]c |aF

* Wire Shunt (0 ohms)
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INSTRUCTION MANUAL FOR
SWITCH MATRIX MODEL 600122

)

v

"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.”
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Figure 1. Switch Matrix Model 600122

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600122 Switch Matrix (see
Figure 1) is a group of printed circuit boards contain-
ing up to 17 pairs of precision transistor switches,
and associated resistor networks, Each matrix module
utilizes an identical basic circuit board. Selection of
resistor values and bussing provides the flexibility
necessary toassemble the different matrices. Either
binary-coded-decimal or pure binary networks of up to
17 bits can beassembled. The circuit board is a stan-
dard 50-pin module card ‘with components mounted on
both sides. The board assembly measures 5 x 54
inches and requires two standard card spaces. A mag-
netic shield covers’the resistor matrix for electrical
and mechanical ahieldang.

3. Purpose - The Switch Matrix Module, with its
transistor switches and resistors, makes up resistor
ladder networks which are used inanalog-to-digital or
digital-to-analog converters. The switches are oper-
ated externally by providing proper voltage levels to
the inputs.

e SERIES 600 INSTRUMENTATION MODULES

v

4, CIRCUIT DESCRIPTION (See Figure 4)

5. Binary Coded Matrix - Figure 2A illustrates a
simplified schematic of a typical 11-bit binary resis-
tor matrix, The switches can select either the high
side or low side of the reference source. The source
impedance of the reference supply can, when compared
with the nominal values of the resistor matrix, be
ignored. This allows the source impedance of the re-
sistor network to be constant regardless of switch
positions. The source impedance of the matrix can
be considered to be equivalent to figure 2B which re-

. solves to figure 2C and thus to figure 2D. By succes-

sive reductions of thistype, the ¢grcuit finally resolves
to figure 2E. Thus, the source impedance of the
matrix is 2.5K and switch 1 isequivalent to half scale.
Switch 2 is weighted quarter scale and each successive
switch weighted, in binary fashion, one-half the weight
of the previous value. To continue in this fashion be-
yond switch 5, would however, require impractical
values of resistors. To reduce the resistor values to
a common group, a series parallel ladder is used.
Thus, switches 6, 7, 8, and 9 contribute through a

uvl
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75K resistor, voltage equivalent to switches 2, 3, 4,
and 5 from a source of 5K. The voltages contributed
to the output, therefore, are:

5K 1
TSR+ 5K or 15

Therefore, switches 6, 7, 8, and 9 have the binary
relationship of 1/16 and contribute half the voltage of
switches 2, 3, 4, and 5.

6. Decimal Coded Matrix - Figure 3A illustrates a
simplified schematic of a typical 13-bitdecimal-coded
resistor matrix. The last section of the matrix is as
illustrated in figure 3B and reduces to f[igure 3C.
Therefore, the matrix reduces to figure 3D, which
resolves to figure 3E. Thus, the source impedance
of the matrix is 2K. Switches 1, 2, 3, 4, and 5 have
a binary coded relationship of 1-2-2-4, Again, to
continue in this fashion, beyond switch 5 would result
in impractical resistor values. Switches 6, 7, 8, and
9 contribute through a 36K resistor voltage equivalent
to switches 2, 3, 4, and 5 from a source of 4K. The
voltages contributed to the output, therefore, are:

mql( or -1!-6

Therefore, switches 6, 7, 8, and 9 have the decimal
relationship of 110 of switches 2, 3, 4, and 5.

7. Terminations - In each of the examples described,
the matrix was terminated to ensure that the ladder
network ended in the proper characteristic impedance.
In the 11-bit binary converter, the last two resistors
are 10K and 20K. The terminating resistor must,
therefore, be 20K to ensure a characteristic imped-
ance of 5K. In the 13-bit decimal converter, the last
four resistors are 10K, 20K, 20K and 40K. The char-
acteristic impedance of 4K requires a terminating
resistor of 40K.

8. 14-bit Binary Matrix and 17-bit Decimal Matrix -
Simple extensions can be utilized to obtain expansion
of the matrices described. In cach case, the resistor
matrix is expanded by extending the ladder matrix

illustrated to the proper number of bits and terminat-’

ing with the proper resistor value.

9. Circuit Description - The transistor switches are
analogous to a double-throw, single pole switch. With
-12. 5 volts applied to a switch input the PNP transis-
tor conducts and the NPN transistor is cut off. With
this condition, the -10 V reference voltage is applied
to the common emitters. With +3 V applied to a switch
input the PNP transistor is cut off and the NPN tran-
sistor conducts. With this condition, the ground refer-
ence voltage is applied to the common emitters. The
transistors are operated in an inverted configuration
to obtain low voltage offset conditions and low satura-
tion resistance.

J60R—

10. MAINTENANCE

Standard circuit board maintenance practices apply.
Replacement parts shall be those specified in the parts
list. Non-linearity of the output usually results from
defective transistors or resistors. Measurements,
with an ohmmeter, should detect a faulty component.
If a short circuit occurs in a reference input, a pair
or more of the complementary switches should be
suspected. Again, measurements with an ohmmeter
should detect a faulty component. After initial set up
at the factory, potentiometers R19, R21, R23, R25
and R27 should not require additional adjustment in
the field. However, if resistor R18, R20, R22, R24
or R26 is replaced, its associated potentiometer may
require adjustment.

11, SPECIFICATIONS

Number of Switches . . . ... ... 0v e . 17 max
Coding Avaflable . v es s s 0oV a0 nits

Input Voltage Levels:

SwREh Beleodt - Ao nh § o o o BaM -12.5V

Bwileh off .5 i ¢ ’ g 3V
Input Loads:

R0 SRR B Y & S e e .. 470 ohms

TORPOUND .y oias iy o amn's 470 ohms

Reference Source , ., ... ... -10 V nominal
Reference Sourcé RO 5o v o e 6 ma per bit
DUt Level . Ol o N R e A T See table 1
OUtput. IMpedANCe &« v die e v a0y See table 1

Output Settling Time. . . . . 2 usec to within 0. 017

Resistor Adjustments . ....... 1st 5 bits max

Resistor Loading:

3, Vi) P e AR L U 6 ma per bit
212, SV s & s +++ 6 ma per bit from -10V
Operating Temperature ol N 0° to 50°C
Board Type ..... R + e+ Glass epoxy
Mechanfcal Stze . .......,c.. " x54"x1"
Connector Type . 50 pin

A B b WS SRS R ale
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OUTPUTOr

5K > 10K

20K 2 40K

20K 2 40K

9 75K

80K

0

.

10 1

10K 2 20K

m$

L

75K 75K

Ll

1

75K
K% SK% SK% 5K % 2,5K
(o D . E

Figure 2. 11 Bit Binary Coded Matrix, Simplified Schematic
Table 1. Switch Output Coding
Full Scale No Offsetting Resistor
Output Voltage Output Impedance (R46, R47) Used
Output Output
Codes Unipolar Bipolar Unipolar Bipolar Voltage Impedance
17 BCD 422‘1. 623V | 3173V 11/3K 11/3K -10V 2K
13 BCD 422+1 -0 2/3V S 31/3V 11/3K 11/3K -0V 2K
9 BCD 422°*1 -62/3V +31/3V 11/3K 11/3K -10V 2K
17 BCD 8421 -5.454 V +2.727TV 2.1818K 2.1818K -6V 3K
13 BCD 8421 -5.454 Vv +2,. 7271V 2. 1818BK 2,1818K -6V 3K
9 BCD 8421 -5.454 V +2. 7271V 2. 1818K 2.1818K -6V 3K
14 Binary -62/3V +31/3 Vv 12/3K 12/3K -10V 2. 5K
13 Binary -62/3V +31/3V 1 2/3K 12/3K -10V 2.5K
12 Binary . -62/3V 231/3V 12/3K 12/3K -10V 2. 5K
11 Binary -6 2/3V +31/3V 12/3K 12/3K -0V 2. 5K
10 Binary -62/3V +31/3Vv 12/3K 12/3K -10V 2.5K
9 Binary -62/3Vv +31/3v 12/3K 12/3K -0V 2.5K
8 Binary -8 2/3V +31/3V 12/3K 12/3K -i0v 2, 5K

2¢

Used in A-D Operation,
Coding the same as 8.

ASA Sl DY
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36K WK
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8 c D E
Figure 3. 13-Bit 1224 Decimal Codéd Matrix, Simplified Schematic
1 2 3 4 5 43.2K 6 7 8 o 43.2X 10 1 12 13
O
8K Z 10K 2 20K & 40K 80K 20K 40K P BOK & 48K

F

43.2K 43,2K

=K 48K 3K

Figure 4. 13-Bit 1248 Decimal Coded Matrix, Simplified Schematic
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PARTS LIST
ITEM
NUMBER
OR REF QTY PER USABLE
DESIG PART NO. DESCRIPTION MANUFACTURER ASSY ON CODE
1 600020 Connector, 50-Pin, Male Redcor 1
2 600021 Pin, Polarizing, Male Redcor 1
3 600022 Pin, Polarizing, Female Redcor 1
4 Screw, B, H., #4-40, 7/8 g, 2
Cad, Stl.
5 Nut, Hex, #4-40, 8, Pat, Cad.
Stl.
6 10123 Transipad, TO-5 Milton Ross 34 -1,-M -18 .
28 -2,-12
o
26 -3, -5, -13,
. e -15, -17
22 -4, -14
20 -8
18 -6,-7,-18

JG0R




Pms :
| ) ' ' .
ol
. ITEM
- - NUMBER
OR REF QTY PER | USABLE
™ - DESIG PART NO. DESCRIPTION MANUFACTURER | ASSY ON CODE
— - 1 100180-17 Spacer, Hex, #4-40, 3/8 lg. Redcor 2
- 8 Screw, B.H., #4-40, 3/18 4 .
{1 Ig., Cad. Stl.
-
9 Washer, Lock, #4, Cad. Stl. 2
BE 10 2101 Spacer, Standoff #6, 3/8 lg. H. H. Smith 2
—- - 11 600209 Cover, 600122 Module Redcor 1
" - A RCOTGF471J Resistor, Comp., 470 ohm, Allen Bradley 17 ot, -11, =16
. j 1/4W, +5%
- ; 14 -2,-12
— q 13 '3, '5, '14
(See Table 1 for Resistor Tabulation)
— 11 -4,-14
o 10 -8
= d 9 8, :7.-18
— B RCOTGF102J Resistor, Comp., 1K, Allen Bradley 2 s
. B 1/4W, +5% -
- C 101015-B-3990R0 | Resistor, W, W., 3, 99K, Redcor 1 -1,-3
i 1/4W, +.02%
= 2 -11,-13
—w D 101015- B-4990R0 | Resistor, W.W. , 4. 09K, Redcor 1 L
1/4W, . 02% -6
- 2 12 <1658
s | -16
< E RN60C5001F Resistor, Metal Film,=5K, Key 1 -1
) : + 1% .
L 1, 8W, :1%
- . "
F RN60C5001B Resistor, Metal Film, 5K, Key 1 -8
e 1°8W, :0.1%
- - G 101015-B-7990R0 | Resistor, W.W., 7. 99K, Redcor 2 -17
14w, :0. 02%
- H 101015-B-9985R0| Resistor, W, W., 9. 985K, Redcor 1 ~), «2,48,
b 1/4W, +0. 02% ~1%, <12, <18,
- S -18
- I 101015-B-100000 | Resistor, W.W., 10K, 1/4W, | Redcor 4 2,12
i | ¥ :.0. 02%
- 3 o1, =3, od,
L =11, 13, =14,
() -17,-18
- 2 -5, -6, -15,
f -16
- 3 RNB0OC1002F Resistor, Metal Film, 10K, Key 1 -1
o 1/8W, +1%
o
- -

7

NN —OO0
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ITEM
NUMBER :
OR REF : : QTY PER | USABLE
DESIG PART NO. DESCRIPTION MANUFACTURER ASSY ON CODE
K RN60C1002C Resistor, Metal Film, 10K, Key 1 -8
' 1/8W, 10, 256% B
% 101015-B-199700 | Resistor, W.W., 19. 97K, Helcor 2 o1, “31
1/4W, :0, 02% 3
1 -2,-5,-12,
-15, -1
M RN60C2002D Resistor, Metal Film, 20K, Key 1 -8
1/8W, +0.5%
N 101015-B-200000 | Resistor, W.W., 20K, 1/4W, Redcor 6 -1, -3,-13. 5
!0. 02% -11 |
4 -4, -14
5 3 -17,-18
2 -2, -5, -8,
-12,-15, -186
(o) RN70B2002F Resistor, Carb, Film, 20K, Key 1 -7
1/2w, 1%
P 101015-B-3600000] Resistor, W.W,, 36K, 1/4W, Redcor 3 -1,-3°
20, 02% -
2 -11,-13
Q 101015-B-399500 | Resistor, W.W., 39. 95K, Redcor 1 -1,-2,-11,
1/4W, +0.02% Y
R. 101015- B- 400000 Rémto;. W.W., 40K, 1/4W,| Redcor 4 o4, %3, <11,
+0. 02% ~-13
3 -5, -15, -17,
-18
2 +3,/ed, -8,
-12,-14, -16
) RN70B4002F Resistor, Carb. Film, 40K, Key 1 -7,-8
1/2w, 1% ’
T 101015-B-432000 | Resistor, W, W., 43. 2K, Redcor 3 -18
1/4wW, :0.02%
2 -4,-5,-14
1 -8,-16
w 101015-B-799500 | Resistor, W. W, , 79, 85K, ; Redcor 1 -18
1/4w, +0, 02%
X 101015-B-800000| Resistor, W.W., 80K, 1/4W, Redcor 4 -5
+0. 02%
» 3 -2,-68,-12,
» ¢ -15,-17,-18
2 -14
1 -4

0§
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[ ITEM ]
- NUMBER ' {
OR REF : QTY PER | USABLE £
;—-q DESIG PART NO. DESCRIPTION MANUFACTUR_.ER ASSY ON CODE P 2
- Y RNTOB8002F Resistor, Carb, Film, 80K, | Key 3 -18
1/2w, 1%
.'"- 1 -7,~8
L‘ﬁ z RN70B1603F Resistor, Carb. Film, 160K, Key 1 -1,-8
1/2w, 1%
| AA RNT0B3203F Resistor, Carb. Film, 320K, Key 1 -17,-8
“- 172w, 1%
r— AB RN70B6403F Resistor, Carb, Film, 640K, Key 2 -1
i - 1/2w, +1%
L 1 -8
o
e AC RCOTGF125J Resistor, Comp., 1.2 meyg, Allen Bradley 1 -8
! ﬁ 1/4W, 5%
- AD |RCOTGF245J Resistor, Comp., 2. 4 meg, Allen Bradley 2 -8
- 1/4W, 5% .
__HI AE 176-20 ohm Resistor, Variable, 20 ohm Techno 3 -11,-12, -15
i 3
2 wlie, 48,
- -13,-14,-16
uﬂ 1 -3,-4,-6
]
. AF 361-20-2E Resistor, Variable, 20 ohm Teledyne 3 -18
‘-‘q ; 2 17
-. £ -
~ AG 176-50 ohm Resistor, Variable, 50 ohm Techno 2 -1,-11
»-"‘: 1 -2,-5,-12,
i -15
' = AH 351-50-2E Resistor, Variable, 50 ohm Teledyne 1 -18
i i Al 176-100 ohm Resistor, Variable, 100 ohm Techno 1 -1,-11, -12
;V' - AJ 361-100-2E Resistor, Variable, 100 ohm Teledyne 1 -18
i c1 SCM226BP015K4 | Capacitor, Tant., 22 mfd, Texas Inst. 5 L
15v -4, «8,48;
-7,-8,-11,
| -12,-14, -16
w. 6 -13, <15, -17,
-18
o
'd C2 SCM226BPO015K4 | Capacitor, Tant., 22 mfd, Texas Inst. Ref
15v
Y C3 SCM226BP015K4 | Capacitor, Tant., 22 mid, Texas Insty Ref
- 15v
C4 | SCM226BPOI5K4 | Capacitor, Tant., 22 mfd, Texas Inst. |  Ref A
- 15V
o (o1 SCM226BPO015K4 | Capacitor, Tant., 22 mid, Texas Inst. Ref
15v
"y
w

9
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UMBER
OR REF QTY PER| USABLE
P DESIG PART NO. DESCRIPTION MANUFACTURER ASSY ON CODE
- Ce SCM226BPO015K4 | Capacitor, Tant,, 22 mfd, Texas Inst, Ref -}:, -15,-117,
15v : &
MQ1-Q2 | 100919 Transistor, Pair Redcor 5
(pairs)
Q3-04 100919 Transistor, Pair Redcor Ref
b
'Q5-Q6 | 100910 Transistor, Pair Redcor Ref
Q7-Q8 100919 Transistor, Pair Redcor Ref
Q9-Q10 100919 Transistor, Pair : Redcor Ref
I Qi1 100836 Transistor, PNP Redcor 17 -1,-11, -18
! 14 -2,-12
13 -3,-5,-13,
-15, -17
11 -4,-14
I 10 -8
-
" 9 -6,-16
8 -1
ey
S Q12 1008317 Transistor, NPN Redcor 17 -1,-11,-18
14 -2,-12
iy -
| 13 -3, +5,+13,
q -15, -17
- 1 -4,-14
- 10 -8
9 -6,-16
j 8 -7
= Q13 100836 Transistor, PNP Redcor Ref
- Q14 100837 Transistor, NPN Redcor L Ref
Q15 100836 Transistor, PNP Redcor Ref
|
! Q16 100837 Transistor, NPN Redcor Ref
- -
Q17 100836 Transistor, PNP Redcor Ref -1,-2, -3,
= -4,-5,-8
- -8, -11, -12,
- -13,-14, -15,
-18,-17,-18
@ Qs [100837 Tranststor, NPN Redcor Ref | -1,-2,-3,
- “- 'sv -5,
-8,-11,-12,
-13,-14, -15
: -18,-17,-18'
| P T L E S S A AR
b
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(24 ITEM
NUMBER
OR REF v QTY PER | USABLE
" DESIG PAMO. DESCRIPTION MANUFACTURER ASSY ON CODE
wn
Q19 100836 Transistor, PNP Redcor . Ref -: g -g, -:;,
- -11, -12, -13,
-14, -15,-17
- -18 A
‘- Q20 |100837 Transistor, NPN Redcor Ref | -1, ::’
s | -11,-12, 13,
-14, -15,-17,
“. -18
‘- Q21 | 100836 Transistor, PNP Redcor Ret | -1,-2,-3,
. -13, -13, -14,
s -15,-17,-18
— - o
Q22 100837 Transistor, NPN Redcor Ref -:, -:. -:,1
- -12, -13, -14,
B -15,-17,-18
Q23 100836 Transistor, PNP Redcor Ref -1,+2,-3,
- -5, -11, -12,
| -13, -15,-17,
-18
4w . 024 100837 Transistor, NPN Redcor Ref -;, -3.1—3,1 ¥
- -13,-15,-17,
-18
A
! Q25 100836 Transistor, PNP Redcor Ref <1,=2, 3,
e , -5, -11, -12,
-13, -15, -11,
= -18
et Q26 100837 Transistor, NPN Redcor ‘Ref -1, -2, <3,
; -5, -11, -12,
-13, -15, =117,
-~ -18 ‘
v
C Q27 1008386 Transistor, PNP Redcor Ref -1,-2,-11,
X ; -12,-18
~
Q28 100837 Transistor, NPN Redcor Ref -1,-2,-11,
- -12,-18
iy Q29 100836 g Transistor, PNP Redcor Ref -1,-11, -18
i
e Q30 100837 Trnnélstor, NPN Redcor Ref -1,-11, -18
- 031 |100836 Transistor, PNP Redcor - Ref | -1,-11,-18
- = Q32 100837 Transistor, NPN Redcor Ref - | -1,-11,-18
Ps Q33 100836 Transistor, PNP Redcor Ref -1,-11,-18
o Q34 100837 Transistor, NPN Redcor Ref 1,11, -18
il
.
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o TABLE L RESISTOR USE TABULATION }
MODEL S : NOT
NO. |RI thru R17[R18|R19{R20| R21 |R22|R23 | R24| R25| R26| R27| R28| R29| R30| R31| R32| R33|R34| R35 |R36 | R37 [RI8| R3I9 [R40|R41|R42|R43|R44|R45|R46 |R4T | USED
600122-1 | A R1-17 | C |AE| H |AE|{ L |AG| L|AaGc|Q|At| T [N|N|R|I|N|N it{N|{N|R|P|P|P|R|{B]|B
800122-2 | A R1-14 | D |AE{ H |AE| L |AG|Q|aAr| x| I |N|[R|X|[F|[N|R 1 vAYlYIT Bl SW15-17
600122-3 | ARI-13 [C |AE[ t | |N|*|N|*|R{*J1|N|IN|R|IT|[N]|N p|lP|*|R|B|B SW14-17
600122-4 | AR1-11 |[D[AE[ 1| *|N|*|R|*|x|*|E|NIR|[X|T [N viv|i+{n|B|B sSWi12-17
600122-5 | A R1-13 [ D [AE|H [AE| L |AG|R| *I x| |1 |N|R|X]|I|[N|R]|X viv|+|x|B|B SW14-17 .
600122-6 | AR1-9 |[D|AE| T | *|N|*|{R|*|X|*]TI|{N|R|X vis|*|x|B|B SW10-17
600122-7 | ARI-9 |E[*|J|*]Oof*|s|*|Y|~*]|z]|ar]aB || +laB|B|B SW9-17
* 600122-8 | ARI-10 [F|*|K|*|m|*|s|+4v| ]| z]|aa|laB|Aac|aD «|*|*|aD|B|B sW1-17
——) . : x
v 600122-10 S
600122-11 | A R1-17 [C |AE|H |AE| L |AG| L |aGg| QAT IN|N|R|I|N 1In|{N|{rR|{P|P|P|R|B|B|C |AE
= 600122-12 | A R1-14 | D |AE AE{L |ac| Qlar|x| |1 |N|R|X]|I|N 1 vivivit|Bs|B]|Dp |AE |swis-17
ﬁ 600122-13 | A R1-13 [C|AE| 1 [ |N]| | N]*|R|*|I|N|N|R|TI|N P{P|*|R|B|B]C |AE |swi417
= 600122-14 | A R1-11 |D|AE|1 | IN]*|R|*|x ||t |N|R|Xx|I]|N viv|es|n]|B|B|D |AE |sSwWi2-17
) 600122-15 | A R1-13 |D [AE|H [AE|[L |AG| R| *|Xx| |1 |N|R|X|I|N|R|X viviv|x|B|B|D |AE | swi4-17
600122-16 | A R1-9 [D[AEfI | |IN|*|R{*|Y|]*|TI|N|R|Y v|i*|*|Y|B|B|D |AE |swi0-17
00022-17 | ARt-13 |G lar] 1| o |n|e|Rf|x|]r|n]r][x]|1]|nN T s |u|B|B|G |AF |sWie-17
600122-18 | A R1-17 |G |AF|H |aF|L |AB| Q|AJ{W|AJ| T |N|R|X|I|N|R 1iN|jRrRlx|T Tlu|B|B|G |AF

* Wire Shant (0 ohms)



I s T e S T R O G e

[

) 00 &) E® o o2 N O3 83 O e=

4

e o o8 €3 o2 em

a) o

2l ]

¢$"
v

- INSTRUCTION MANUAL
: FOR
AC FLIP FLOP 600107

"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 o
» Canoga Park, California

] -

AC FLIP FLOP 600107




-
-y
“
e
|

-
=

-
-

5
-

.
-

-

L]
-
P

-

=
-
o
-
-
.
v

»
-

v
-
-
"
-
]
-

.
4

1 (600107)

AC FLIP FLOP 600107

This card contains 4 independent AC coupled flip flops and one dual

inverter amplifier,

The set and reset inputs of the flip flops are

two term "AND" gates with the common term available for expansion.

The dual inverter input is a two term "AND" gate with the common

term available for expansion.

Module Type:

No. of Circuits:

Type of Logic:

Logical Levels

True:

False:

Input Gate Structure - 4 Flip

Flops
Gating Provided

Set:

Reset:

Common :
Minimum Input:
Trigger Point:

Trigger Rise Time:

Noise Rejection:?

Flip Flop RS type

4 Flip Flop and 1 Dual Inverter

Negative true

-9 *3 volts
0 -0.5 volts

2 Term "AND" RS type

2 Term "AND" RS type

DC reset to all stages

40mA from -12 volts .

6 volts transition

Positive edge from negative voltage

200 Nanosec, minimum

1.5 volts
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Qutput Loading:

To ground:
To negative voltage:

Capacitance:

Time Relationships:

Maximum repetition rate:

Delay to last moving point:

Rise Time
No Load:
Full Load:

Fall Time
No Load:
Full Load:

Dual Inverter Section

OQutput Loading:

True:
False:

Capaq{tance:

Gating Structure:

Minimum:

Maximum:

Gating Provided:

Noise Rejection:

Trigger Level:

Trigger Point:

-

1500 ohms
15mA
100 PF maximum

1 Megacycle
100nSecs

40 nanoseconds

60 nanoseconds

-

60 nanoseconds

100 nanoseconds

1.5K to ground
20mA to negative voltage
400pf maximum

"AND" OR
"AND"’ "AND" "AND" HOR"

Expandable 2 term "AND" '"OR"
2 volts

6 volEs

Negative falling edge

2 (600107)
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Trigger Transition:

Delay Time:

Qutput:
Fall Time:

Rise Time:
Maximum Repetition Rate:

Power Required

+12 volts:

~12 volts:

Operating Temperature:

Mechanical Size:

Connector Type:

Test Points:

3 (600107)

None, but to maintain delay rise
and fall times 300nS

100nS-

100nS no load, 200nS full load
40nS no load, 150nS full load

1 Megacycle

4mA
125mA

0-50°C
5" x 5.—4" % 5"
50 Pin

Each Collector Output
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PARTS LIST

AC FLIP FLOP 600107

6 (600107)

e o3 ez =

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

C1 Capacitor, Mica, 100 PF Arco CM15E101J

Cc2 Capacitor, Mica, 33 PF Mica Mold MCM10D330K

Cc3 Same as C2

C4 Same as Cl

C5 Same as Cl

C6 Same as C2

c7 Same as C2

c8 Same as Cl

Cc9 Same as Cl

Cc10 Same as C2 p

Cl1 Same as C2

C12 -|Same as Cl

Cl13 Same as Cl

cl4 Same as C2

C15 Same as C2

C16 Same as Cl

C17 Capacitor, Miga, 56 PF Mica Mold MCM10D560K

Cl18 Same as C17 v

C19 Capacitor, Tantalum,

.68MF, 35V Texas Inst. SCM684F2P035K6

Cc20 Same as C19

CR1 Diode, Silicon Redcor 100780

CR2 Same as CR1

CR3 Samé as CR1

CR4 Same as CR1

CRS Same as CRL

CR6 -Same as CR1

CR7 Same as CR1

CR8 Same as CR1

L l} G G TN O o3 w0 TE) o2 oD O o9 o3 .
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PARTS LIST
AC FLIP FLOP 600107
r}
REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON_CODE
CR9 Same as CR1
CR10 Same as CR1
CR11 Same as CR1
CR12 Same as CR1
CR13 Same as CR1
CR14 Same as CR1
CR15 Same as CR1 =
CR16 Same as CR1
CR17 Same as CR1
CR18 Same as CR1
CR19 Same as CR1
CR20 Same as CR1
CR21 Same as CR1
CR22 Same as CR1
CR23 Same as CR1 .
CR24 '  |Same as CRl
CR25 Same as CR1
CR26 Same as CRI1
CR27 Same as CR1
CR28 Same as CR1
CR29 Same as CR1
CR30 Same as CR1
CR31 Same as CR1
CR32 Same as CR1 x
CR33 Same as CR1
CR34 Same as CRI1
CR35 Same as CR1
CR36 Same as CR1
CR37  |Same as CR1
‘# -
inl o
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PARTS LIST
AC FLIP FLOP 600107
REFERENCE MANUFACTURERf USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

CR38 Same as CR1
CR39 {Same as CR1
CR40 Same as CR1
CR41 Same as CR1
CR42 Same as CR1
CR43 Same as CR1 I
CR44 Same as CR1
CR45 Same as CR1
CR46 Same as CR1
CR47 Same as CR1
CR48 Same as CR1
Q1 Transistor Redcor 101120
Q2 Same as Ql
Q3 Same as Q1
Q4 Same as Ql ° A
Q5 Same as Ql
Q6 Same as Ql
Q7 | Same as Ql
Q8 Same as Ql
Q9 Same as Ql
Q10 Same as Ql
Qll1 Same as Ql
Q12 Same as Ql
R1 Resistor, Comp., 4.7K,

1/4w, +5% Allen-Bradley| RCO7GF472J
R2 Resistor, Comp., 30K,

1/4w, +5% Allen-Bradley| RCO7GF303J
R3 Resistor, Comp., 39K, '

1/4w, 5% Allen-Bradley| RCO7GF393J
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AC FLIP FLOP 600107

9 (600107)

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
R4 Resistor, Comp., 5.1K, g
1/4W, +5% Allen-Bradley| RCO7GF512J
R5 Same as R4
R6 Resistor, Comp., 680 Ohms
1/2w, +5% Allen-Bradley| RC20GF680J

R7 Same as R6
R8 Same as R3
R9 Same as R2
R10 Same as Rl
R11 Same as Rl
R12 Same as R2
R13 Same as R3 4
R14 Same as R4 :
R15 Same as R&

* R16 Same as R6
R17 Same as R6
R18 Same as R3
R19 Same as R2
R20 Same as R1

+ R21 Same ,as Rl
R22 Same as R2
R23 Same as R3
R24 Same as R4
R25 Same as R4
R26 Same as R6
R27 ; Same as R6
R28 Same as R3
R29 Same as R2
R30 Same as Rl
R31 Same as Rl




8 U5 OB =S = E2 oD oD o - e s :aijal o= e

o o9 o=

PARTS LIST

AC FLIP FLOP 600107
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REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE

R32 Same as R2
R33 Same as R3
R34 Same as R4
R35 Same as R4
R36 Same as R6
R37 Same as R6
R38 Same, as R3
R39 Same' as R2
R40 Same as Rl
R41 Same as R4
R42 Same as Rl i
R43 Resistor, Comp., 2.2K, z

1/4W, *5% Allen-Bradley| RCO7GF222J
R44 Resistor, Comp., 1K,

1/4w, +5% Allen-Bradley| RCO7GF103J
R45 Resistor, Comp., 27K,

1/4W,*5% Allen-Bradley| RCO7GF273J
R46 Resistor, Comp., 33K,

1/4wW,+5% Allen-Bradley| RCO7GF333J
R47 Same as R&44
R48 Same as R&44
R49 Same as R&44
R50 Same as R44
R51 Same as R&44
TP1 Test Jack, Blue Ucinite 119437-G
TP2 Test Jack, Black Ucinite 119437-C
TP3 Same as TP2 ¥ :
TP4 Test Jack, Brown Ucinite 119437-D
TPS Same as TP2 ;
TP6 Test Jack, Violet Ucinite 119437-K
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AC FLIP FLOP 600107
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- O e 6 o = = ==

REFERENCE MANUFACTURER'S | USABLE
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE
TP7 Test Jack, White Ucinite 119437-A
TP8 Same as TP7
TP9 .| Same as TP7 :
TP10 Same as TP7
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INSTRUCTION MANUAL FOR
DC FLIP-FLOP MODEL 600101

"This monual 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.
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Figure 1,

1. DESCRIPTION AND PURPOSE

2. Description - The Model 600101 DC Flip-Flop
(see Figure 1) is a printed circuit board module con-
sisting of four independent DC flip-flop circuits. The
circuit board is a standard 50-pin module card with
components mounted onone side. The board assembly
measures 5 x 5. 4 inches (see Figure 4) and requires
one standard card space. Test points are provided
on the top edge of the card for waveform observation
and trouble shooting during operation.

3. Purpose - The DC Flip-Flop is used as binary
counter, digital register, etc. Each f{lip-flop circuit
counts clock pulses as controlled by externally sup-
plied gating pulses.

4. CIRCUIT DESCRIPTION (See Figures 2 and 3)

5. General - The DC Flip-Flop consists of 4 indepen-
dent DC toggle pairs. These toggle pairs are two DC
flip-flops intercoupled permanently with appropriate
clock signals to provide the correct phase and timing
relationships such that counting and sequencing func-
tions can be performed. Each input {lip-flop counts
C1 clock pulses as directed by external gating com-
mands, Each output flip-flop counts C2 clock pulses
as directed by the state of its associated input flip-

flop. The timing relationship of C1and C2 clockpulses

e

DC Flip-Flop Model 600101

are such that the output flip-flop is held for a 100
nanosecond delay before it follows the state of its input
flip-flop. This relationship allows the input flip-flop
to settle down so that operation of the output [lip-flop
cannot trigger it into the wrong state. Since the f{lip-
flop utilizes DC logic they are insensitive to the input
rise time. Because of the DC toggle structure utilized,
output loads also have no effect on triggering. Even
if the output were shorted, the input flip-flop would
hold its conduction state. Thus, the [lip-flop can be
triggered in accordance with the input gating structure.

6. MAINTENANCE

Standard circuit board maintenance practices apply.
Test points are provided on the top edge of the card
for waveform observation and trouble shooting during
operation. Figure 4 is thé’ Model 600101 DC Flip-
Flop, parts location. Replacement parts shall be those
specified in the parts list. " X

When soldering and replacing electronic com-
ponents on the circuit board, the circuit board
and replacement components should not be
overheated."Use a 10 watt ironandappropriate
heatsink,

oOQOOmMm=D
—-O—000O
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T. SPECIFICATIONS Fall Time:
™
Mwle‘r B s e o NN rl. J‘ NOIM .-....‘...--....‘..--loonlac
vy A s i POl BOd . o« 'y Vi s v weisaia s o 200 nERE
Number of Circuits . ... ... L R e L e o ;
Py - Clock inputs:
IOREC o5 N e . e g teesnass s Negative True
- % ' - C1 width minimum .........:.. 400 nsec
Logical Levels: C2 width minimum ........ +« .« 800 nsec
e v £ AR AT RN A Clock Loads:
PRLRR U s el b ¥ ks, 0N -0.5V
- Cltoground ": . oo csis o o'onie «+. 150 ohms
= Input Gate Structure: C2toground . ... ovdo oo o 400 ohms
) PEARIMRIDIE o ) 0 it e Sanatiie b "AND", "OR" Power Required:
Maximum . . ... "AND"”, "AND", "AND", "OR" \5 o 4
LB Vb lih s va vo v 0 B A ¢ asLeteid Te m
u Gating Provided: AB VTR o d s ek e e v vy s A T
o {
L Clocked 2 "AND" "OR" JK type L dlass B
Reset . ... Clocked 2 "AND" "OR" JK type BORES TPRR i ¢ vn by Srpte & s Caowy
R BUXIHRYY o oy DC "OR" se5 a0 "ORM . e et iy b= "L et 0° - 50°C
o reset JK Type (requires Operating Temperature .....
eﬂeml "OR") il s Al 3 sn
Common ...... .. DC reset to all stages INSABRIONS BiR A5 2l s gBRX DT X
g 12 ma from -12 V :
Mintmpe toput . b s AT UL 8V - CONRBCLOR THPR *id o'i 53 v oio s an'sls il 50 pin
[ Trigger Point . ... .. Negative falling edge g
Fall Time Requirements .... None, or as Foot Fointe:
a determined by C1 input clock
- 1L 1 e T SRR S Rt e e 18
o WGt S NS YopRtiinn. reie Data provided . .. ... .. Each C1 gate set and
reset output. Each input flip-fl
Noise Rejection: o true lndplllse g\ltp(\ﬁ
- Inpul Stractare o' sl e i WSS 8 z
Output Loading: Designation Color Data
= : Bl
M  Toground ..... Civiiiive... 1500 ohms : -y oy
To negative voltage .. ... cae s Vb Gl 80 M
» . 3 Black D Set
Capacitance .., . 400 pf no resistance to -12 V 4 Brown D False
" Time Relationships: 6 grm ‘ C True
] - | ray C False
Maximum repetitionrate ........... 1mec 8 Gray C Set
o Delay to last moving ¥ 9 Gray B Set
- POINL ;¢ o A vv ik e s m et G Elock width 10 Gray B False
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xes Figure 4. DC Flip-Flop Model 8600101, Parts Location
- PARTS LIST k
o~ ITEM NUMBER : MANUFACTURER'S
. OR REF DESIG DESCR.IPTION MANUFACTURER NUMBER
-
1 Connector, 50 Pin, Male Redcor 600020
- 2 Pin, Polarizing, Male Redcor 600021
; 3 Nut, Hex, 4-40, Sm, Pattern, Cad. su
o 4 Screw, 100° Flt Hd., 4-40x1/2,
Cad. Sll.
L 5 Transipad Milton Ross 10044
C1 Capacitor, Mica, 27 pf, 300 V Micamold MCMI10D270K
- c2 Capacitor, Mica, 27 pf, 300 V Micamold MCM10D270K
Cc3 Capacitor, Mica, 27 pf, 300 V Micamold MCM10D270K
ot C4 Capacitor, Mica, 27 pf, 300V Micamold . MCM10D270K
C5 Capacitor, Mica, 27 pf, 300 V Micamold MCMI10D270K
i Cé Capacitor, Mica, 27 pf, 300 V Micamold MCM10D270K
- c1 Capacitor, Mica, 27 pf, 300 V Micamold MCM10D270K
- Ccs8 Capacitor, Mica, 27 pf, 300V Micamold MCMI10D270K
c9 Capacitor, Mica, 27 pf, 300 V Micamold MCMI10D270K
C10 Capacitor, Mica, 27 pf, 300 V Micamold MCM10D270K
- C11 Capacitor, Mica, 27 pf, 300 V Micamold MCMI10D270K
- Ci12 Capacitor, Mica, 27 pf, 300 V Micamold MCM10D270K
C13 Capacitor, Mica, 27 pf, 300 V Micamold MCMI10D270K
Cl4 Capacitor, Mica, 27 pf, 300V Micamold MCM10D270K
= C15 Capacitor, Mica, 27 pf, 300 V Micamold MCM10D270K :
C16 Capacitor, Mica, 27 pf, 300 V Micamold MCMI10D270K -
- Cc17 Capacitor, Tant., .68 mf, 35 V 1 SCMB884F2P0O35K4
% C18 Capacitor, Tant., .68 mf, 35 V -« (g SCME84F2P0O35K4
Y CRI1 Diode, Silicon ‘ Redcor 100780
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~N B MANUFACTURER'S
ITEM NUMBER ;
- OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
CR2 Diode, Silicon Redcor 100780
CR3 Diode, Silicon Redcor 100780
- CR4 Diode, Silicon Redcor 100780
CR5 Diode, Silicon Redcor 100780
CR6 Diode, Silicon Redcor 100780
[ CR7 Diode, Silicon Redcor 100780
- CR8 Dicde, Silicon Redcor 100780
CR9 Diode, Silicon Redcor 100780
CR10 Diode, Silicon Redcor 100780
= CR11 Diode, Silicon Redcor 100780
‘ CR12 Diode, Silicon Redcor 100780
= CR13 Diode, Silicon Redcor 100780
CR14 Diode, Silicon Redcor 100780
=) CR15 Diode, Silicon Redcor 100780
| CR16 Diode, Silicon Redcor 100780
= CR17 Diode, Stlicon Redcor 100780
CR18 Diode, Silicon Redcor 100780
CR19 Diode, Silicon Redcor 100780
] CR20 Diode, Silicon Redcor 100780
& CR21 Diode, Silicon Redcor 100780
CR22 Diode, Silicon Redcor 100780
CR23 Diode, Silicon Redcor 100780
o CR24 Diode, Silicon Redcor 100780
- CR25 Diode, Silicon Redcor 100780
CR26 Diode, Silicon Redcor 100780
CR217 Diode, Silicon “Redcor 100780
bl CR28 Diode, Silicon G Redcor 100780
CR29 Diode, Silicon Redcor 100780
- CR30 Diode, Silicon Redcor 100780
CR31 Diode, Silicon Redcor 100780
- CR32 Diode, Silicon Redcor 100780
CR33 Diode, Silicon Redcor 100780
- CR34 Diode, Silicon Redcor 100780
CR35 Diode, Silicon Redcor 100780
P CR36 Diode, Silicon Redcor 100780
CR37 Diode, Silicon Redcor 100780
oy CR38 - Diode, Silicon Redcor 100780
CR39 Diode, Silicon Redcor 100780
= CR40 Diode, Silicon Redcor 100780
CRA1 Diode, Silicon Redcor 100780
w CR42 Diode, Stlicon Redcor 100780
CR43 Diode, Silicon Redcor 100780
CR44 Diode, Silicon Redcor 100780
- CR45 Diode, Stlicon Redcor 100780
[ CR46 Diode, Silicon Redcor 100780
CR47 Diode, Silicon Redcor 100780
CR48 Diode, Silicon Redcor 100780
i CR49 Diode, Silicon Redcor 100780
CR50 Diode, Silicon Redcor 100780
- CRS51 Diode, Silicon Redcor 100780
A~ CR52* Diode, Silicon Redcor 100780
g CRS3 Diode, Silicon Redcor 100780
‘ CR54 Diode, Silicon Redcor 100780
& CR55 Diode, Silicon Redcor 100780
CR56 Diode, Silicon Redcor 100780
5 CR57 Diode, Silicon Redcor 100780
‘ CR58 Diode, Silicon Redcor 100780
=) CR59 Diode, Silicon Redcor 100780
CR60 Diode, Silicon Redcor 100780
= CR61 Diode, Silicon Redcor 100780
CR62 iode, Silicon Redcor 100780
CR63 ode, Silicon Redcor 100780
CR64 Diode, S8ilicon Redcor 100780
2 CR65 Diode, 8ilicon Redcor 100780
v
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ITEM NUMBER MANUFACTURER'S

OR REF DESIG DESCRIPTION MANUFACTURER NUMBER
CRE8 Diode, Silicon # Redcor 100780
CR617 Diode, Silicon Redcor 100780
CR68 Diode, Silicon Redcor 100780
Q1 Transistor, PNP Redcor 101120
Q2 Transistor, PNP Redcor 101120
Q3 Transistor, PNP Redcor 101120
Q4 Transistor, PNP Redcor 101120
Q5 Transistor, PNP Redcor 101120
Q6 Transistor, PNP ; Redcor 101120
o1 Transistor, PNP A/ 3525/ Redcor 101120
Q8 Transistor, PNP Redcor 101120
Q9 Transistor, PNP Redcor 101120
Q10 Transistor, PNP Redcor 101120
Q11 Transistor, PNP ; Redcor 101120
Q12 Transistor, PNP Redcor 101120
Q13 Transistor, PNP ; Redcor 101120
Q14 Transistor, PNP ° Redcor 101120
Q15 Transistor, PNP Redcor 101120
Q16 Transistor, PNP Redcor 101120
R1 Resistor, Comp., 1K ohm, 1/4W, :+5% A. B. RCO7GF102J
R2 Resistor, Comp., 33K ohm, 1/4W, 5% A. B. RCOTGF333J
R3 Resistor, Comp., 2.7K ohm, 1/4W, 5% A.B. RCOTGF272J
R4 Resistor, Comp., 680 ohm, 1/2W, +5% A. B. RC20GF681J
R5 Resistor, Comp., 2.2K ohm, 1/4W, :5% A.B. RCOTGF222J
R6 Resistor, Comp., 2.2K ohm, 1/4W, +5% A, B, RCOTGF222J
R7 Resistor, Comp., 680 ohm, 1/2W, +5% A. B. RC20GF681J
R8 Resistor; Comp., 2. 7K ohm, 1/4W, 5% A. B. RCOTGF212J
RS Resistor, Comp., 33K ohm, 1/4W, 5% A.B. RCO7GF333J
R10 Resistor, Comp., 1K ohm, 1/4W, :5% A. B. RCOTGF102J
R11 Resistor, Comp., 3.3K ohm, 1/4W, :5% A, B. RCO7GF332J
R12 Resistor, Comp., 5. 1K ohm, 1/4W, :5% A. B. RCOTGF512J
R13 Resistor, Comp., 27K ohm, 1/4W, +5% A. B. RCOTGF273J
R14 Resistor, Comp., 2. 2K ohm, 1/4W, :5% A.B. RCOTGF222)
R15 Resistor, Comp., 8.2K ohm, 1/4W, +5% A. B. RCOTGFB22J
R16 Resistor, Comp., 8. 2K ohm, 1/4W, +5% A. B. RCOTGF822J
R17 Resistor, Comp., 2.2K ohm, 1/4W, 5% A. B. RCO7TGF222J
R18 Resistor, Comp., 27K ohm, 1/4W, +5% A.B. RCOTGF273J
R19 Resistor, Comp., 3.3K ohm, 1/4W, 5% A.B. RCOTGF332J
R20 Resistor, Comp., 5. 1K ohm, 1/4W, +5% A. B. RCOTGF512J
R21 Resistor, Comp., 1K ohm, 1/4W, 5% A. B. RCOTGF102J
R22 Resistor, Comp., 33K ohm, 1/4W, +5% A.B. RCOTGF333J
R23 Resistor, Comp., 2.7K ohm, 1/4W, 5% A.B. RCOTGF272J
R24 Resistor, Comp., 680 ohm, 1/2W, +5% A. B. RC20GF681J
R25 » Resistor, Comp., 2. 2K ohm, 1/4W, 5% A.B. RCO7TGF222J
R26 Resistor, Comp., 2, 2K ohm, 1/4W, 5% - A.B. RCOTGF222J
R27 Resistor, Comp., 680 ohm, 1/2W, 5% A. B. RC20GF681J
R28 Resistor, Comp., 2.7K ohm, 1/4W, +5% A. B. RCOTGF272J
R29 Resistor, Comp., 33K ohm, 1/4W, 5% A, B. RCOTGF333J
R30 Resistor, Comp., 1K ohm, 1/4W, +5% A. B. RCOTGF102J
R31 Resistor, Comp., 3. 3K ohm, 1/4W, 5% A.B. RCOTGF332J
R32 Resistor, Comp., 5. 1K ohm, 1/4W, 5% A, B. " RCOTGF512J
R33 Resistor, Comp., 27K ohm, 1/4W, 5% A.B. RCOTGF273J
R34 Resistor, Comp., 2. 2K ohm, 1/4W, :5% A.B. RCO7GF222J
R35 Resistor, Comp., 8, 2K ohm, 1/4W, +5% A. B. RCO7GF822J
R36 Resistor, Comp., 8. 2K ohm, 1/4W, 5% A. B, RCOTGF822J
R317 Resistor, Comp., 2. 2K ohm, 1/4W, 5% A. B. RCOTGF222J
R38 Resistor, Comp., 27K ohm, 1/4W, 5% A.B. RCOTGF273J
R39 Reslstor, Comp., 3.3K ohm, 1/4W, +5% A, B. RCOTGF332J
R40 Resister, Comp., 5. 1K ohm, 1/4W, :5% A. B. RCOTGF512J
R41 Resistor, Comp,, 1K ohm, 1/4W, 5 A.B. RCOTGF102J
R42 Resistor,”Comp., 33K ohm, 1/4W, : A. B, RCOTGF333J
R43 Resistor, Comp., 2. 7K ohm, 1/4W, 5% A.B. RCOTGF272J
R44 Resistor, Comp., 680 ohm, 1/2W, 5% A.B. RC20GF881J
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ITEM NUMBER n MANUFACTURER'S
OR REF DESIG ¢ DESCRIPTION MANUFACTURER NUMBER
R45 Resistor, Comp., 2. 2K ohm, 1/4W, +5% A.B. o RCOTGF222J
R486 Resistor, Comp., 2.2K ohm, 1/4W, +5% A. B, RCOTGF222J
R47 Resistor, Comp., 880 ohm, 1/2W, 5% A. B, RC20GF681J
R48 Resistor, Comp,, 2. 7K ohm, 1/4W, 5% A. B, RCOTGF272J
R49 Resistor, Comp., 33K ohm, 1/4W, 5% A. B. RCOTGF333J
RS0 Resistor, Comp., 1K ohm, 1/4W, +8% A. B, RCOTGF102J
R51 Resistor, Comp., 3. 3K ohm, 1/4W, +5 A. B. RCOTGF332J
R52 Resistor, Comp., 5, 1K ohm, 1/4W, + A.B. RCOTGF512J
R53 Resistor, Comp., 27K ohm, 1/4W, +5% A. B. RCOTGF273J
R54 Resistor, Comp., 2.2K ohm, 1/4W, +5% A.B. RCOTGF222J .
R55 Resistor, Comp., 8, 2K ohm, 1/4W, 5% A. B. RCOTGF822J
R56 Resistor, Comp., 8. 2K ohm, 1/4W, +5% | A.B. RCO7TGF822J
R57 Resistor, Comp., 2.2K ohm, 1/4W, :+5% A. B. RCOTGF222J
R58 Resistor, Comp., 27K ohm, 1/4W, +5% A. B. RCO7TGF273J
R59 Resistor, Comp., 3. 3K ohm, 1/4W, +5% A.B, RCO7GF332J
R60 Resistor, Comp., 5. 1K ohm, 1/4W, 5% A.B. RCO7GF512J
R61 Resistor, Comp., 1K ohm, 1/4W, 5% A. B. RCOTGF102J
R62 Resistor, Comp., 33K ohm, 1/4W, 5% A.B. RCOTGF333J
R63 Resistor, Comp., 2.7K ohm, 1/4W, +5% A.B. RCOTGF272J
R64 Resistor, Comp,, 680 ohm, 1/2W, +5% A.B. RC20GF681J
R65 Resistor, Comp., 2.2K ohm, 1/4W, +5% A.B."' RCO7TGF222J
R66 Resistor, Comp., 2. 2K ohm, 1/4W, :5% A.B. RCOTGF222J
R67 Resistor, Comp., 680 ohm, 1/2W, fs% A. B. RC20GF681J
R68 Resistor, Comp., 2.7K ohm, 1/4W, 5% A. B, RCOTGF272J
R69 Resistor, Comp,, 33K ohm, 1/4W, +5% A.B. RCO7GF333J
R70 Resistor, Comp., 1K ohm, 1/4W, :5% A.B. RCOTGF102J
R71 Resistor, Comp,, 3. 3K ohm, 1/4W, :+5% A. B. RCO7TGF332J
R72 Resistor, Comp., 5. 1K ohm, 1/4W, +5% A.B. RCOTGF512J
R73 Resistor, Comp., 27K ohm, 1/4W, 5% A. B. RCOTGF273J
R74 Resistor, Comp., 2.2K ohm, 1/4W, +5% A. B. RCO7TGF222J
R75 Resistor, Comp., 8. 2K ohm, 1/4W, +5% A. B. RCOTGF822J
R76 Resistor, Comp., 8. 2K ohm, 1/4W, +5% A. B. RCOTGF822J
R17 Resistor, Comp., 2. 2K ohm, 1/4W<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>