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1 ( 100850) 

100850 POWER SUPPLY 

1. 0 GENERAL DE.SCRI PTrON 

1.1 Mechanic;,.1 - Thp 'Iodel IOOA50 Power Supply 

is constructed as a ~plf-contAinpd unit and is 

df'siqnf'd to (it Bay 1 of A Standard 100775 Module 

Cac;p. FiquTP I.la show') th(' oVf'rAll mechanical 

<It·tailc;, thp <;lZP lJPinq 6-1/4" x 7" by 6" high. 

Input and output connections arf' made via term­

inal hlocks nn throuoh TIn. 

The compon{'nt~ whirh are more likely to require 

replacement ATP cnntain('d on a c;eparate assembl v 

(10t>849 shown in Figure 1.2), which plugs into 

the main body of the power supply. This modula r 

construction allows easier trouble shooting and 

maintenance. 

The power supply is retained in the module cas(' 

by me~ng of 4 screws as shown in Figure l.la. 

Cooling air is circulated by the fan located in 

. the back of the 100775 modulp drawer. 

1.2 Electrical - The outputs of the power supply 

are such that it will normally power all Redcor 

standard modulf's that can be contained in a 

100775 Module r~se. The nominal output regulated 

DC voltages ar.' plu'5 rind 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 i~ trap~zoidal ~nd is described 

in Figure 1.5 and th~ maximum loading that can 

be placed on this output is SOOm/\. (NOTE: The 

power supplied by the multi-supply should be 

subtracted from th~ plus and minus voltage sup­

plies as this pow~r is derived from th~ same 

regulator circuit.) · Individual sppcifications 

are listed in paragraph 1.3. The major components 

of thp pow(>r supply are: Pow~r transformer with 

primary and secondary box electrostatic shields, 

rectifier asspmbly, filter capacitors, plug-in 

regulator card and heat sinks containing the 

power transistors. 

The plug-in card 100849 contains the referenc~ 

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 l.la. 
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1.3 Detailed Specifications 

Output Voltages: 

Output Loading: 

Output Ripple (120 cps): 

No load 

Full load 

Regulation: 

No load/full load 

Line Regulation: 

10S/125V AC 

Mul ti vibrator 

Vol tage 

Frequency 

Loading 

Input Power: 

6 (100850) 

+12.5 volts 
-12.5 volt. 

2 amps 

4mV peak/peak 

ISmV peak/peak 

100mV 

:t100mV 

:t1 2 .0 volts 

6Kc/S :t2Kc/s 

SOOmA 

11SV AC SO-400cps 

1.4 Detailed Circuit Description 

1. S Recti tier Assembly - The chcu,i t opera tion 

of the power supply may be best understood by 

referencing Figures 1.3 and 1.4. 

Figure 1.4 shows the power ~ransformer Tl hridge 

rectifier assembly CRll and capacitors C14 and 

CIS. These components operate in a conventional 

rectifier capacitor manner to produce DC voltages 

of +19 !1 volts at the red end of CIS and -19 :tl 

volts at the blue end of Cl4 with the ground 

being the commoned positive and negative term­

inals of C14 and CIS respectively • 

.. 
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1.5 (continued) 

FI 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 013, 016 and output filtpr capacitors 

of Figure 1.4, C12 and C13 operate in c?njunction 

with the components of Figure 1.3. The voltage 

sburce to which the regulator is referenced is 

the zener diode CR9. Transistors 010, 07 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 

PI (Figure 1.3) from the output at C13. In a 

similar manner, transistors Q8, Q9 and Qll are 

amplifier stages which provide control signals 

to the base of the series regulator transistor 

Q13 and output capacitor C12. 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. In 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 

01, 02 and 03 (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. CRI and 

CR3 provide a means of p~eventin9 the simultaneous 

saturation of 01 and Q3, resppctivply, to ensure 

starting of the multivibrator. Oiodes CR2 and' 

CR4 provide disconnect operation of the timing 

circuits. 

The output of the multivibrator is taken via 

RIO, to the junction of C3, C4 and C5. The wave­

form appearing at RIO and the junction of CR3 and 

CR4 is a 12.5 square wave which drives through 

C3 and 04. The emitter of which drives the base 

of 014 (Figure 1.4); 014 is thus driven in and 

out of saturation successively. Tn an . identical 

manner transistor Q5 and 015 provide to thr 

complementary output. The common collectors of 

014 and 015 will then provide an output swing 

from +12.0 to -12.0 repetitively at l80p-Sec 

intervals. The rise and fall time of the suc­

cessive transitions between +12.0 volts to -12.0 

volts and vice versa, is co~trolled by C4. 

C6 and C7 ' and R16 provide a means of returning 

a balanced waveform with respect to power ground. 

R12 and Rl5 provide a means to limit currents 

through the output transistors 014 and 015. 

# 
Power for operating the circuitry is derived 

from the tl2.5 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 l.la). 

The transformer secondary voltages appearing at 

pins 1 and 3 and 4 and 6 should be 18 ~2V RMS. 

After rectification, the voltage at C14 blue 

wire and CIS red wire should be tI9 t2V 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, CRll, C14 or CIS. 

If malfunction of the power supply is still in 

evidence but with the preoeding check points 

measuring corr~ctly, the fault may be in the 

regulator assembly or the multidriver circuits. 

Malfunctio~s In th~ multidriver circuits can 

cause excessive loading, causing F'l and F'2 to 

burn out. Remove Rl2 and RIS (F'igure 1.3) to 

troubleshoot the regulator circuit. When proper 

operation is restored, check waveform of the 

astable multivibrator output described in 1.7, 

if Ql, Q2, and Q3 are opera~ing 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 QIO. This 

voltage is nominally -10 volts. Conventional 

circuit checking technique may be utilized to 

find further component failures. 
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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 RIO and the common collectors of 

Q3 and Q2. At this point a 0 to -12 volts square 

wave should appear with a rise and fall time of 

less than 5~Secst and a repetition rate of l80~Sec 

±20~ecs. Replace Q1, Q2 or Q3 as necessary. 

Transistors Q4, Q5, QI4 and QI5 may be checked 

by conventional techniques to find any component 

failures. 
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ADD END U M 

MdbEL 100850 PARTS LIST 

Replace Rli (l.3K. 1/4W. ±5% - Part No. RC07GF332J) with a 

138 (100850) 

Addendum #1 

IK OHM. 1/4W. ±5;' Allen Bradley Resistor. Part No, RC07GFI02J. 

in series with a lN720A Hughes Zener Diode. Reference Designation 

CR12. The cathode of the Zener Diode shall be connected to the 

base of Q5 . 

• 

• .. 
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PARTS LIST - 100850 POWER SUPPLY 

REFERENCE MANUFACTURER 5 USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE • 

Cl Capacitor ,Mylar, .022 MF Goodall Type 602,Style2 

C2 Same as Cl 
. -

C3 Capacitor, Tantalum, 
.68MF, 20V Texas Inst. SCM684F2P035K4 

C4 Same as Cl 

C5 Same as C3 

C6 Capacitor, Electrolytic, 
68MF, 15V Texas lnst. SCM686GP015K4 

. 

... C7 Same as C6 
.. 

... C8 Capacitor, Tantalum, , 

22 MF, 35V Texas Inst. SCM226GP035K4 

C9 Capac itor, Tantalum, 
10MF, 20V Texas lnst. SCMl06BP020K4 

CIO Capacitor, Tantalum, 
150MF, 15V Texas Inst. SCM157HP015K4 * . 

Cll Same as CIO * . 
C12 Capacitor, 5100 MFD,20 'WV Gen. lnst. CQMS-602 

Cl3 Same as Cl2 

CI4 Same as C12 

CI5 Same as CI2 

C16 Capacitor, Disc., 
.01 MF, 25V Sprague 40C387 

CRI Diode, Silicon Redcor ·100780-1 

CR2 Same as CRI 

CR3 Same as CRl . 
...., CR4 Same as CRI 

CR5 Same as CRl 

CR6 Same as CRl . 
CR7 . Same as CRt 

CR8 Saine as CRt 

CR9 Diode, Zener Hughes lN758A 

CRlO Same as CRl 

CRll Diode Quad,II0-32 Mtg. Semtech SA-908 

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

REFERENCE MANUFACTURER S USABLE 
DESIGNATION DESCRIPTION . MANUF ACTURER NUMBER ON CODE 

F1 Fuse, 3 AG Littlefuse 312002 

F2 Same as Fl . 
Ql Transistor, PNP Redcor 100836 

Q2 Transistor, NPN Redcor 100837 .. 
Q3 Same as Ql 

Q4 Same as Q~ . 
Q5 Same as Q1 . 
Q6 Same as Q2 

Q7 Trans i stor Delco 2N1612 

Q8 Same as Q1 

Q9 Transistor RCA 2N1711 

Q10 Same as Ql 

Ql1 Same as Q2 . 
Q12 Transistor, Power Motorola 2N1360 * 
Q13 Transistor, Power RCA 2N1485 

Q14 Same as Q13 

Q15 Transistor, Power RCA 2N1183B 

Q16 Transistor, Power . Motorola MP1557 

Rl Resistor, Comp ,., 150 ohm, 
±5%, 1/4W Allen-Bradley RC07GF151J 

·R2 Resistor, Comp.,680 ohm, 
±5%. 1!4W Allen-Bradley 'RC07GF68lJ 

~ 

R3 Resistor; Comp., 6.2 K, 
±S%, 1!4W Allen-Bradley RC07GF622J 

R4 Resistor, Comp.,820 ohm, 
±5%, 1!4W Allen-Bradley RC07GF821J 

RS Res is tor. Comp., 1.2 K, 
±57.., 1!4W Allen-Bradley RC07GFl22J 

R6 Same as RS 

R7 Same as R3 

R8 Same as R2 

* Use on 100849-1 t: 
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... 
PARTS LIST - 100850 POWER SUPPLY 

REFERENCE - .. MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R9 Resistor, Comp., 47 ohm, 
±5%, 1/4W Allen-Bradley RC07GF47OJ 

RIO Resistor, Comp., 220 ohm, 
±5% , 1/4W Allen-Bradley RC07GF22lJ 

Rll Resistor, Comp., 3.3 K, 
±5% , l /4W Allen-Bradley RC07GF332J 

R12 Re s i s tor , W;W., 1.5 ohm, 
1/4W, ±5% IRC Type BWH 

R13 Resistor, Comp., 68 ohm, " 

±S%, 1/4W Allen-Bradley RC07GF680J 

Rl4 Re sistor, Comp., 22 ohm, 
±S%, 1/4W Allen-Bradley RC07GF220J 

R15 Same as Rl2 

R16 Resistor, Comp., 2.2 K, 
±5% , 1/4W Allen-Bradley RC07GF222J 

Rl7 Resistor, Comp., " IO K, 
±5%, 1/4W Allen-Bradley RC07GFI03J 

v 

Rl8 Same as R17 

Rl9 Res is t or, Comp., 100 ohm, 
±5%, 1/4W Allen-Bradley RC07GFIOlJ 

R20 Same as RI9 . 
R2l Resistor, Comp . . , 470 ohm, 

±5%, I W Allen-Bradley RC32GF47lJ 

R22 Resistor, Compo , 1 K, 
±5%, IW Allen-Bradley kC32GFI02J . 

R23 Resistor, Comp, 270 ohm, 
1/4W Al1en-Bradley RC07GF27iJ 

R24 Resis tor, Film, 1.5K, 
i l%, 1/4W Texas lnst . RN60B 

R25 Res is tor, Filmf 1. 78K , 
±1%, l/4W Texas lnst. RN60B 

R26 Resistor, Comp.,330 ohm, 
±5%, l/4W Allen-Bradley RC07GF33lJ 

R27 Resistor, W.W., 350 ohm, 
±5%, 5W Sprague Type 27E * 

R28 Same as Rl6 

* Use on 100849-1 t • 
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PARTS LIST - 10Q850 POWER SUPPLY 

REFERENCE , MANUF~CTURER I S USAJU,E 
DESIGNATION 

~ 
DESCRIPTION MANUFACTURER NUMBER ON CODE 

T1 Transformer, Power Redcor 100842 

TBl Terminal Barrier Strip Kulka 600A-4 

TB2 1ermina1 Barrier Strip Kulka 600A-6 

TB3 Same as TB1 

• 

• 

• ... 
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SECTION I 

' DESCRIPTION, SPECIFICATIONS & INSTALLATION 

1.1 Description and Purpose 

1.2 Description - The Model 276 Sample and Hold 

cov~rs 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 

1.5 Physical Specifications - Physical config-

uration of the 276 is shown in Figure 1.1. The 

completed device consists of two " etched circuit 

boards coupled ' electrically by jumper and mechan­

ically by means of a hinged bracket • 
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1.S (continued) 

The Model 276 may be disas8embled by first removinQ .. 
screws A, indica ted by_ Figur.e 1.'1. Further dis-,.. 
assembly entails removing the shield 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 REDOOR Corporation 

100925 and 100775 chassis and requires 3 module 

spaces. 

Input/output connections are made via a 50 pin 

connector. 

1.6 Adjustments - Two adjustments ar e visible 
• 

from the top and are the zero adjustment, which 
• 

adjusts the DC output level of the amplifier when 

in the sample mode, and the balance adjus t ment, 

only operative in the hold mode, which alt e rs the 

slope or balance of the voltage hold in the in­

ternal storage of the device. 

1.7 Electrical Characteristics' 

. 
Gain: -1 Minimum, -10 Maximum 

Accuracy: 

Linearity: 

Stabi Ii ty: 

Bandwidth: 

Input Impedance: 

Output Impedance: 

Noise: 

• 

:t.02% at OC 

:t.Ol% at OC 

:t.Ol% at tx 

3db down at 5OKc/s 
20 volts peak/peak output 

100< ohms for Gain -1 

100 milli~ms at OC, 
10 ohms ai ; lOO<C 

2 MV Peak to Peak Maximum 
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1. 7 (continued) 

Output: 

o utpu t Load: 

Overload Recovery 
Time: 

Settling time: 

Sample time: 

Hold time: 

Aperture time: 

Drift: 

Temperature range: 

Power Requirements: 

4 (276) 

±10V at tiO Milliamps. 

2K ohm in parallel with 500 PF 

150 Milliseconds 

10 Microseconds to 0.01% 

10 Microseconds Mini~um 

100 Microseconds Maximum 

Less than 1 Microsecond 

tl Millivolt, tlOO Microvolts/o~ 

o to +50°C 

+12.5 
-12.5 

60mA 
60mA 

1% regulation, noise less 
than lOmV 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 33, 32 

Hold Controls 49, 48 

+12.5 43 

-12.5 44 

G'iD 42 
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. 
1. 9 (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 resp~ct to 33 will cause the device to 

switch to samp~ and similarly a negative edge at 

49 with respe~t 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 tnat the core saturates the 

edge may not be transmitted through the trans­

formers. 

The control signals sometimes affect the hold 

balance level and t~e recommended pulse ' shape is 

a 10 volt level change with approximately O.2~Sec 

rise time. 

.. . .. 
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SECTION II 

P~INCIPLES OF OPERATION 
-, 

--2.1 General Circuit Analysis 

2.2 Basic Principles of Ope ration - The REDCOR 

Model 276 Sample and Hold operates in a singl e 

ended configuration. The device is a parallel 

loop chopper stabilized operational amplifier 

when 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 Ri and then has two further n • 
parallel paths, one through the chopper amplifier 

loop for DC and low frequ~cy AC signals, and one 

directly through C and .the DC amplifier for hi gh 

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 i s c onnec t ed 

via an electronic switch to either a stora ge 

capacitor C
l 

when in the sample mode or to an 

auxiliary feedback resistor RFBI when in the hol d 

mode. The voltage on the storage capacitor i s 

presented to the ou"tput via a high impedance DC 

amplifier such that with the electronic switch i n 

the sample mode the ~gh impedance ampl i fier i s 

part of the forward loop of the operational amp­

lifier with overall feedback provided by RFB 2 • 

.. 

.. 
.. 
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2.4 (continued) 

However, when the switch is fn the hold mode, the 

output will be, via the buffer amplifier, the 

stored value on the capacitor while the remainder 

of the amplifier is still left connected in an 

operational configuration by means of RFB2 • 

2.5 The state of the electronic switch is de -

termined by a flip flop which has two inputs set 

to hold an~ 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 us~d 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 proportiona l 

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 operational amplifier • 

• 
Pfb2 

~fb, -- Ifb2 

+-Ifbl 

C1 

FIGURE 2.2 

Thus ~he error voltage E appearing at the input 
e 

node to the sample and hold will be given in 

equation (1). 

E e = 
Eout 
-A x Al . . . . . . ( I) 

With E t limited to 10 volts ~nd A x Al in exces s ou 

of 108 , then 

E • 0.I~Volt9 e 

• NOTE: When in the sample mode. 

• 
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2.1 (continued) ~ 

This error voltage can be considered zero for all 

practical purpoaea, effectively placing the aumming 

junction at ground potential. In this case then 

the feedback equations are: . 

Bin E. 
+ ~ == 0 (2) 

Rin Rfb2 
• • • • • 

This reduces to 

E out -Rfb2 
t= 

Ri'n 
and is the closed loop 

Ein 

gain of the amplifier. 

The voltage appearing at Cl 
is then 

( 3) 

Now in order to mainta~n 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 AI. 

Thus, now the gain of the first amplifier must be 

equal to , 

. . . (4) 

• .. 
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2.7 (continued) ' 

The output amplifier haa a closed loop gain of AI. 

The numerical values actually used in the 276 

Sample and Hold are: 

Rin a lOOK, Rfb2 = lOOK, Rfbl = 10K, Al = 10, 

A = 107 .. 

It is also important to note that in computing the 

gain of the amp~ifier 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.B 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 osoillator outputs of the second­

aries of TI " The pulse rate is determined by a 

multivibrator running freely at approximately 6Kc/s. 

2.10 Chopper Circuit - Transistor Q7 is effec­

tively in series with the signal ground return vi a 

resistor R22 at the collect6r. A 6Kc square wave 

(derived from rectifying .the 2Mc blocking oscil­

lator waveform with CRB and CII) is applied acro s s 

resistors R23 and R24 between the base and collec t or 

of 07. The squar~ wave appearing at the base 
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2.10 (continued) 
..... 

alternately drives Q7 in and out of saturation 

effeotively grounding the input to 08 via capac­

it~r - C5 at a 6Kc rate to perform the chopper 

function. 

2.11 Chopper Amplifier Circuit - The 6Kc modu-

' Iated signal is amplified and invertep in 08 which 

is self biased by resistor R28. Output from the 

collectQr of Q8 is directly coupled to the base of 

09, where it is again amplified and undergoes a 

second phase inversion. Capacitor ,C8 from the 

collector of 09 to the emitter of 08 provides feed­

back stabilization for the input stage. Diode 

CR3 establishes the emitter bias level for Q9, 

while the output from the collector is directly 

coupled to the base ~f Q14. Transistors Ql3 and 

014 are in series, with the base of 013 referenced 

by diode CR4.. Transistor QIO is operated in a 

common base configuration, which in turn provides 

a constant current supply to the series combination 

of Q13 an'd Q14. The output from the amplifier is 

taken at the common collector junction of Ql3 and 

Q10 and applied to the common collector junction 

of Qil and Q12. 

2.12 Demodulator Circuit - Transistors Qll & Q12 

function as a balanced demodulator in conjunction 

with diodes CR7& CR6. A 6Kc square wave derived 

from rectifying and filtering the 2Mc blocking 

oscillator waveform with diodes CR6 8. CR7, and 

capacitors C9 & ClO having the same timing rela­

tionship to that of the chopperdrive waveform, is 
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2.12 (continued) 

applied to the base junction of 011 & 012. 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 Ql2 is then applied to the out­

put low pass filter circuit R25, R26, C3, C4 to 

the output terminal Xl and then to board #2, 

Figure 2.3'a, via Xl and R67, . R68 and C25. 

.. , 
The output from emitter of Qll is applied through 

R27 and C7 to prQvide DC bias stabilization within 

the chopper amplifier. 

2.13 Output Low Pass Filter Circuit - The output 

signal from Q12 is filtered by ~ network partially 

contained on board #1 and the other on board #2, 

the interconnection between the assemblies being 

made via Xl, 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 bas~ of Ql9, the 

input transistor of the DC amplifier. 

2.14 DC Amplifier Circuit Analysis - Transistors 

Q19, Q20 and Q21 are each grounded emitter ampli­

fication stages which each provide a phase reversal. 

The output collector load of Q21 comprises R75, CRI5, 

and CRl6, the bases of the complementary amplifi­

cation collector stages Q22 and Q23 being driven 

from Q21 and CRl5 and CRl6 in series with the col­

lector of Q21. The diOdes CRl5 and CRl6 provide 

a means for biasinQ transistors Q22 and Q23. 

-~---~--==-=""'--'~---------~-:........;..; --- ----:---........ =-
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2.14 (continued) 

Further compl~entary amplification is provided by .. 
transistors Q24 and Q27, and Q25 and Q26. Q24 and 

Q27 outputs are such th~t 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 

transistors such that when the collector junctions 

of Q24, Q28 and Q27 and Q3l are grounded, the re­

spective transistors Q25 and Q26 are turned off 

disconnecting the common collector outputs of Q25 

and Q26 from the storage capacitor C4l. 

2.15 Flip Flop and Switch Circuitry - Transistors 

Q28 and Q3l . and capacitor C40 provides a dummy 

circuit to replace transistors Q25, Q26 and C41 

when the flip flop consisting of transistors Q29, 

Q30, Q32 and Q33 change to the hold condition. In 

this condition transistors Q28 and Q3l replace Q25 

and Q26 and capacitor C40 replace~ C41 such that 

the amplifier consisting of transistors Ql9 through 

Q27 will still be stable, both from the high fre­

quency and DC chopper loop standpoint. Overall 

feedback is provided by resistor R7l • 

• 
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 ~pedance Output Amplifier - Transistors 

Ql through Q6 make up an amplifie~ whose input dm­

pedance is controlled to be very high via the sili­

con input transistor QI 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. 

2.17 Hold Balance Adjustment - Input current can 

he cOritrolled by potentiometer R7 which in turn 

controls the bold balance of hold period, i.e., the 

positive or negative slope of th~ voltage held on 
• 

capacitor C41. The input to the amplifier is via 

XII and its output is via X9 and X8. 

2.18 DC Zero 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 components. 

2.19 Chopper Temp Compensation - The chopper 

adjustment is provided by potentiometer R57, R58 

and R22; once set the potentiometer 'should n~t 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 4 a common 

emitter configuration to form ~ 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 C16 provides a "speed up" function 

to improve the shape of the square wave • 
• 

2.21 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 

.. 
3.1 General 

3.2 Troubleshooting and Maintenance Philosophy -

The REDOOR 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 po~er 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. 

3.3 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 

DESCRIPTION --------.-
Square wave generator: 
I 60 cps, l~ec min. 
. rise time 
\--._----------

MFG MODEL NO. 

H~;;;i~ t;: pa~. kar-d 121 :u\ -

. ___ ._._ .. _ __ -1-______ _ 

jOSCilloscope Tektronix 

t
Preamplifier (used l TektroniX 

I 502 or 531 

i Type 0 
wi th- Model 531 
oscilloscope) ---- --- .----------- .... - ... .. _---- ....... -_.- ---- ... - .. . -~. 

Vacuum Tube Voltmeter Hewlett Packard 425A 
.. , --- ..... -.... --.-.. - . .;- ... - ....... -.. ~.-- -- . __ ._ ... _._--_ .... --...- --_ ... -----_ .. __ .. 

• 
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Trouble Analysis * 

3.5 To locate a defective component within the 

amplifier pe~form the following measurements and 

waveform observations (Component location on the 

etched circuit board i. 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 junction of resistors R23 and R24: If 

correct waveform is not present, replace transistor 

Q7, transformer Tl and associated components as 

necessary. 

c. Perform the following three checks and 

record: 

1. Observe for 0, tlOO~v at junction 

of resistors R65 and R66. 

2. Observe for -300, t200 mv at junction 

of resistor R58 and capacitor C26. 

3. Observe for 0, ±200 mv at output. 

d. If result in "cl" was + and "c2" was -, 

~. or "cl" was - and "c2" was +, the tTouble is in 

the chopper amplifier (transistors Q7 through Ql2 

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

* NOTE: The Sample.& Hold shall be in the sample mode for these 

tests except where otherwise stated • 
• .. 
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REFERENCE OWGS: S<CtfEMATIC NO.276000, PARTS LIST NO.27600a 
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3.S (continued) 

~ 
"c3" was -, or "c2" was + and "c3" was +, the 

trouble is in the DC amplifier (transistors Q19 

through Q33 .and associated components), or high 

impedance amplifier transistors Ql through Q6. 

NOTE 

In the above analysis, the designations + and 
- refer td voltages outside the tolerances 
specified. 

3.6 Adjustments 

3.7 Hold Level Offset - Ground the input to the 

. sample and h.old and apply tr igger input's to selec t 

repetatively at a IOKc/s rate the sample and hold 

mode. The output of the sample and hold should 

consist of lOO~Sec of white noise followed by a 

hold period of slightly lower noise. The level 

at the end of the lOO~ec period should deviate 

from the next sample period by less than lmV. If 

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

of R7. 

If the held level is offset by more than lmV 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~horting connector at the input and connect 

the VTVM to the output connector. 

b. Apply power to amplifier and record 

output level of VTVM. 

c. Employing the heating probe carefully 

remove transistor Q7 from the retaining clip and 

apply heat until a temperature of approximately 

55 0 C (131 0 F) is reached; record output level on 

VTVM. 

d. Adjust potentiometer R57 until output 

level on VTVM is the same as that obtained in 

step "b". 

e. Allow Q7 to cool to ambient room temp­

erature and repeat steps "b" through "d" until the 

VTVM reading changes less than 1/5 of the temper­

ature coefficient of drift (refer to Paragraph 1.7) 

as 07 is heated. 

f. The DC Zero offset (potentiometer RS9) 

may now be used to zero the amplifier. 

£ \Ji 



.. 

SQUARE 
WAVE 
GfN. 

20V 
PfAI< TO PIAl< 

60 CPS 
IU MIN. 
ItISE tiME 

It. 

CIt\, 

Figure 3.3 Heating Probe 
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ULTRONIX TYPE 20.5 A 
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o 
VUT 

Figure 3.4 Test Setup - Model 276 Sample & Hold 
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3.10 Settling Time - A settling time adjustment 

C21 is provided on the M'odel 276 Sample and Hold • . 
Thi. ia a factory aetting and .hould not require 

adjustment unless the gain resistors are changed. 

Adjustment 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. 

NafE 

If gains other than x-I 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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-
I"ARTS LIST 

MODEL 276 SAMPLE & HOLD 

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

Cl Capacitor, Mica, 56 PF Micamold MCMIOD560K 

C2 Same as CI 

C3 .Capacitor, ·Tantalum, 
• . 033 MFD, 35 V Texas Inst . I SCM333FIP03~K4 

. 
. 

C4 Capac i t or, Tantalum, 
!SCM566BPOO6K4 . 56 MFD, 6V Texas Inst . 

C5 Same as C3 

C6 Capacitor, Tantalum, 
B.2 MFD, 50V Texas Inst. SCM8 2SBP020K4 I 

·C7 Capacitor, Tan~alum, I 
4.7 MFD, IOV Texas Inst. SCM47 SF zPOIOK4 1 

C8 Capacitor,Cerafil,220 PF Aerovox MCBOV221AM .. , 
C9 Capacitor,Cerafil,.005 MF Aerovox MC80V502AM 

CIO Capacitor, Tantalum, 
\ 6.8 MFD, 6V Texas Inst. SCM68SF 2P006K4 I 

Cll Capacitor,Cerafil,.OOI MF Aerovox MCBOVI02AM 

Cl 2 Capacitor,Cerafi~,.Ol MF Aerovox MC80VI03AM 

C13 Same as ell 

CI4 Same as Cl2 

CI 5 Capacitor, Tantalum, 

~ 47 MFD, 20V Texas Inst. SCM476GP020K4 

C16 Capaci t or,Cerafil,470 PF Aerovox MCBOV47lAM ! 
CI7 Same as Cl2 

I 

I 
I 

Cl8 Same as cl'2 I 

I 
CI 9 Capaci t or, Tantalum, , 

I 

22MF , 15V Texas Inst. SCM226BPOl5K4 I 
C20 Same a s Cl9 

C21 Capacitor, Selected 

C22 Same as Cil 

C23 Capacitor, Tantalum, .,. 
. 068MF , . 35V Texas Inst. SCM683FI P035K4 
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PARTS LIST 

--
" 

MODEL 276 SAMPLE & HOLD 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

C24 Same as C3 
, 

C25 Same as C3 
~ 

C26 Capacitor, Tantalum, 
.. 68MF, 35V Texas Inst~. 'SCM684F 2P035K4 

C27 . Capacitor, Tantalum, . 
4. 7MF. 35V Texas lnst. SCM475BP035K4 

C28 Capacitor, Mica, 150 PF Areo CM15E151J 

C29 Same as Cl 

C30 Capacitor, Mica, 330 PF Arco CM15E331J 

C3l Same as C26 

cn Capacitor, Tantalum, 
.22MF , 35V • Texas Inst . SCM224F2P035K4 

C33 Same as C19 

C34 Same as C32 

C35 Same as C19 

C36 Capacitor, Tantalum, 
.1MF, 35V Texas lnst. SCMl04F l P035K4 t 

I 
C37 Same as C36 I , 
C38 Capacitor,Cerafil,.0022PF Aerovox MC80222AM I . 
C39 Same as C38 

C40 .. Capacitor, Mylar, , 
.068 MF, 50V Goodall Type 602, 

Style 2 

C41 Capacitor, Mylar, 
.068 MF, lOOV Hopkins 1Pl683C 

CR1 Diode, Germaniwn Redcor 100941 -
CR2 Diode, Silicon Redcor 100780-1 

-". 

CR3 Same as CR1 .,i .. 
CR4 Same as CRl , 

?,R5 Same as CR2 

-



29 (276) 

PARTS LIST 

MODEL 276 SAMPkE & HOLD 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUF ACTURER NUMBER ON CODE 

CR6 Same as CRl 

I CR7 Same as CRI I 
CR8 Same as CRI I 
CR9 Same as CRl • ( 

CRI0 Same as CR2 , 

CRll Same. as CRt 

CR12 Same as CR2 

CR13 Same as CR2 

CR14 Same as CR2 . I 
I , 

CR15 Same as CRI f • , 
CR16 Same as CRI I 

I 

CR17 Same as CRI I 
CR18 Same as CR2 I 

I , 
CR19 Same as CR2 

CR20 Same as CR2 

CR2l . Same as CR2 
, 

CR22 Same 8S CR1 -

Ql Transistor Tex'as 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 PhUco 2N2374 

Q9 Same as Q3 -
I-

Qlt> Same as Q3 
~ 

Qll Same as Q4 

• 

• .. 
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PARTS LIST 

MODEL 276 SAMPLE & HOLD 

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

Ql2 Same as Q3 

Ql3 Same as Q4 

Ql4 Same as Q4 

Ql5 Same as Q2 

Ql6 Same as Q3 I 

I 
Ql7 Same as Q3 I 

.-

Ql8 Same as Q3 I . 
Ql9 Same as Q7 I 
Q20 Same as Q2 

Q21 Same as Q4 

Q22 Same as Q4 

Q23 Same as Q3 . 
Q24 Same as Q3 . 
Q25 Transistor Hughes 2Nl254 I 

I 
Q26 Transistor RCA 2Nl711 I 
Q27 Same as Q4 I 
Q28 Same as Q3 I 

I 
Q29 Same as Q3 

I Q30 Same as Q4 

Q31 Same as Q4 

Q32 Same as Q4 

Q33 Same as Q3 
I 

RI Resistor, Comp., 1 Meg, 
l/4W, ±S% Allen-Bradley RC07GFl05J . 

R2 Res istor ., Comp., 220 ohm, . l/4W, ±S% Allen-Bradley RC07GF22lJ 

R3 Resistor, Comp., lOOK, 
l/4W, ±5% Allen-Bradley RC07GFl04J 

R4 Resistor, Comp .• 180 ohm, 
1/4W, ±5% - Allen-Bradley RC07GFl8lJ 

• 
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... 

PARTS LIST 

MODEL 276 SAMPLE & HOLD 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

I R5 Resistor, Comp., lK, 
1/4W, ±5% Allen-Bradley RC07GFl02J 

R6 , Resistor, Comp.; 430 ohm, 
1/4W, ±5% Allen-Bradley RC07GF43lJ .. 

R7 Resistor, Variable 20K Bourns 200P-I-203 

R8 Resistor, Comp., 2.7K, 
1/4W, tS% Allen-Bradley RC07GF272J 

R9 Resistor, Comp., 2K, 
1/4W, ±5% Allen-Bradley RC07GF202J 

, 
RIO Resistor, Comp., 82 ohm, 

1/4W, t5% Allen-Bradley RC07GF820J 
• 

Rll Reststor, Comp., 100 ohm, 
1/4W, ±5% " Allen-Bradley RC07GFIOlJ 

R12 Resistor, Comp., 2.2K, 
1/4W, ±5% Allen-Bradley RC07GF222J 

R13 Res istor, Comp., 20K, 
1/4W, ±5% Allen-Bradley RC07GF203J . 

Rl4 Same as R13 

Rl5 Same as Rl2 
. 

Rl6 Resistor, Comp., 68 ohm, 
1/4w, ±5% Allen-Bradley RC07GF680J 

Rl7 Resistor, Comp., 47 ohm, .. 
1/4W, ±5% Allen-Bradley RC07GF470J 

Rl8 Same as R17 

R19 Same as R16 

R20 Resistor, Comp., 10K, 
1/4W, ±5% Allen-Bradley RC07GFlO3J 

R21 Same as Rl2 

R22 Res istor, Comp., 10 ohm, 
1/4W, ±5% Allen-Bradley 'RC07GFlOOJ 

R23 Resistor, Comp., 15K, 
1/4W, ±5% Allen..\radley RC07GF153J 
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, , 

PARTS LIST .. "' 
MODEL 276 SAMPLE & HOLD 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R24 
. 

Same as Rl2 

R25 Resistor, Comp., 6.8K, 
1/4W, ±5% Allen-Bradley RC07GF682J 

l{26 Resistor, Comp., 56 ohm, 
1/4W, ±S% Allen-Bradley RC07GF560J 

R27 Same as R20 

R28 Same as R22 

R29 Same as R20 

R30 Same as R20 '" 

R3l Same as R23 • 
R32 Resistor, Comp. , 470 ohm, 

, 1/4W, ±5% Allen-Bradley RC07GF471J 

R33 Resistor, Compo , l.5K, 
1/4W, ±S% Allen-Bradley RC07GFl52J 

R34 Resistor, Comp., 5.6K, 
1/4W, ±5% Allen-Bradley RC07GF562J 

R35 Resistor, Comp., 560 ohm, 
1/4W, ±5% . Allen-Bradley RC07GF561J 

R36 Same as R35 

. R37 Resistor, Comp., 390 ohm, 
l/4W, ±S% Allen-Bradley RC07GF39lJ 

R38 Resistor, Compo , 750 ohm, 
l/4W, ±5% Allen-Bradley RC07GF75lJ 

R39 Resistor, Compo , 33 ohm, 

I l/4W, ±S% Allen-Bradley RC07GF330J 

R40 Resistor, Comp., 270 ohm, 
l/4W, ±5% Allen-Bradley RC07GF271J 

R41 Same as R8 

R42 ~. 
" Same as R34 

R43 Same as R22 

R44 Same as R23 
• 

• 
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PARTS LIST 

MODEL 276 SAMPLE &.HOLD 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON COnE 

R45 Resistor, Comp., 4.7K, 
1!4W, ±5% Allen-Bradley RC07GF472J 

R46 Same as R8 

R47 Same as R23 

R48 Same as R34 

R49 Same as R23 

R50 Same as R34 .. . 
R5l Same as Rl2 . 
R52 Same as R12 . 
R53 Same as R38 . 
R54 Same as R20 . 
R55 Same as R2 

R56 Resistor, Comp., 18K, 
1!4W,' ±5% Allen-Bradley R,C07GFI83J . 

R57 Sa:me as R7 

RS8 Same as R20 

R59 Same as R7 . 

R60 Same as Rl 

R6l Resistor, W.W., lOOK, .02% Redcor lOlOl2-B-IOOOOl-A 

R62 Same as R6l 

R63 ReSistor, Comp., 10 Meg, 
l!4W, ±5% Allen-Bradley RC07GFl06J 

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% Allen-Bradley RC07GF223J 
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PAR~ LIST -

MODEL 276 SAMPLE & HOLD 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R70 Same 8S R20 

R71 Same as R20 
I . \ 

R72 Same 8S Rl7 

R73 Resistor, Comp., 3.3K, I 
l/4W, ±5% Allen-Bradley RC07GF332J . 

R74 Same as R5 
\ 

R75 Same as R73 

R76 Same as R32 

R77 Resistor, Comp, 150 ohm, 
, 
I l/4W, ±5'70 Allen-Bradley RC07GFl51J 
I 

R78 Same as R33 
• 

R79 
~ 

Same as R2 

R80 Same as Rll 

R8l Same as Rll I 
R82 Same as R2 I 

R83 Same 8S R33 
. I 

R84 Same as R77 
I R85 Same as R32 

R86 'Same as R73 I 
I 

R87 Not Used 

R88 Same as R73 . 
R89 Resistor, Comp., 4.3K, 

l/4W, ±5'70 Allen-Bradley RC07GF432J 

R90 Same as Rl7 

R91 Same as R5 

Rn Same as "R5 

R93 Same as R89 
. 

R94 Same as R17 

• 

«. ffii 
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PARTS LIST 

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 KCSO . 
R97 Same as R20 

R98 Same as R20 -

R99 Res is tor, Camp., 1.8K, 
1/4W, ±5% Allen-Bradley RC07GF182J 

RIOO Same as R99 

RlOl Resistor, Comp., 1.6K, 
1/4W, ±5% AI.len-Bradley RC07GF162J 

RI02 Same as R23 

RI03 Same as R2 

Rl04 Resistor, Comp., 2.4K, 
1/4W, ±5% Allen-Bradley RC07GF242J . 

RI05 Same as Rl04 

Rl06 Same as R2 

Rl07 Same as RIOl . 
Rl08 Same as R23 

RlO9 S artlIe as R5 , 
RllO Same as R5 

RIll Resistor, Selected 

R1l2 Resistor, Selected 

Tl Transformer Redcor 259006 _0 

T2 Transformer peA 111-1 

T3 Same as T2 ~ ... 

• 
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POWER SUPPLY 600035 

1.0 G~neral OG.cription 

· f 

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 SO 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. 

1.2 Electrical - The power supply card derives 

power from a 60 cps 115VAC input and provides 

t12.5VDC regulated power for general use in 

modular component construction. The 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: 

Output loading: . 
Output ripple (12Ocps) 

No load: 

Full load: 

Regulation: 

No load/full load: 

• 

+12.5 volts 
-12.5 volts 

150mA 

5mV peak/peak 

lQmV peak/peak 

lOOmV 

• .. 
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5.000 
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• 

600035 -• POWER SUPPLY .. 

Figure 1.1 

( REFERENCE .OWGS: SCHEMATIC NO.600036, PARTS LIST NO.600034 



1.3 (continued) 

Line regulation 

103 - 126 AC 

Multivibrator output 

Voltage: 

Frequency: 

Loading: 

Input power: 

Isolation: 

Mechanical size: 

Operating Temperature: 

Connector type: 

o to -12.5 volts 

5 - 7 KC/s 

To gnd 1000 ohms 

115VAC 50-50Ocps 

201-LI-Lfd 

5" x 5.4" X lit 

50 pin 

3 (600035) 

1.4 . Pr!ncip1eof 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 mu1tivibrator is powered 

from the t12.5 regulated power supply contained 

on the same circuit board. 

1.5 Regulated Power Supply - The ll5V AC (±lO%) 

50-600 cps power input is applied between pins 

19 and 35 to the primary of t~ 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 CRa, CR9, CRIO and CRll, with the center-tap 

forming the power ground reference point • 

. , 
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1. 5 (continued) 

the +12.5 DC output is taken from cathode junction 

of diodes CRa 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 CRIO and CRll, 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.? volt DC 

outputs respectively. Transi~tors Q7 and Q8 

function as the control amplifier with zener CRS 

as the reference to the emitter of Q7. 

Transistors Q3 ~nd 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 RII, Rl2 and R13, overall feed­

back to both regulators also being provided by 

there resistors. 

1.6 Multivibra~or - Transistors 01 and Q2 operate 

as a bistable multivibrator. The frequency of 

repetition is established by resistors R2 and R6 

and capacitors Gl 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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Maintenance - One important note is that the 

two power supplias are referenced tOQether such 
t '" . f 

that any fault in the -12.5 supply wi-II att.,ct the 

+12.5. 

The unregulated voltages may be measured at the 

common cathodes of CR 8 and CR9 and the common 

anode of CRlO and CRII. and should be tIS volts 

!'l volt. 

1.8 Test Points 

No of test points: 4 

Test point I Red +12.5 :volts 

Test point 2 Blue -12.5 volts 

Test point 3 Black Ground 

Test point 4 YellOw Mu1tivibrator 

• 
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. PARTS LIST 

600035 POWER SUPPLY -REFERENCE ~ MANUFACTURER '6 USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER .... ON CODE . 

C1 Capacitor, Disc .01 ~ Sprague 4OC-387 

C2 Same as Cl 

C3 Capaci tor, Tantalum Texas lnst. SCM226GP035K4 
221J.F , 35V 

C4 Same as C3 

C5 Same as C3 

C6 Capacitor, 220 \J.F, 30V Sprague 112D227C703OM~ 

C7 . Same as C6 . 
CR1 Diode, Germanium Redcor 100941 

CR2 Same as CRI 

CR3 Same as CRl 

CR4 Diode, Zener Western lN758A 
Semiconductcr 

CR5 Diode, Silicon RCldcor 100780 

CR6 Same as CR5 

CR7 Same as CR5 

CR8 Diode, ~ecti£ier, Redcor 101449 
Ceramit 

CR9 Same as CR8 

CRlO Same as CR8 

CRII Same as CR8 . 
PI Connector, 50 Pin, MalE Redcor 600020 

Q1 Transistor Redcor 100836 • ~ 

Q2 Same as Ql 

Q3 Transistor Sylvania 2N12l8 

Q4 Transist.or Bendix 2N1l36 

Q5 Same as Q1 . 
Q6 Transistor Redcor 100837 

Q7 Same as Q1 ~~ 
~ 

Q8 Same as Q6 

• 
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., ... 
PARTS LIST 

600035 POWER SUPPLY 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

Rl Resistor, Comp., 2.2K Allen- RC07GF222J . 1/4W, 5% Bradley 

R2 Resistor,_ Comp. , 2.7K Allen- RC07GF272J 
1/4, 5% Bradley . 

R3 Resistor, Compo , 18K Allen- RC07GF183J 
1/4, 5% Bradley 

R4 Resistor, Compo , lK Allen- RC07GFl02J 
1/4W, 5% Bradley 

RS Same as R4 

R6 Same as R2 

R7 Same as R3 , 

R8 Resistor, Compo , 3.3K Allen- RC07GF332J 
1;4W, 5% Bradley 

R9 Resistor, Compo , lOOohn Allen- RC07GFIOIJ 
1/4W, 5% Bradley 

RIO Resistor, Compo , l<l< Atlen- RC01GFI03J 
.1/4W, 5% Bradley . 

A R11 Resistor, M Film, W.W •. , Redcor 10121,1-17BOO-
1. 7BK, tl% ., 

R12 Resistor, M Film, W.W. Redeor 101211-15000- A 
1.5K, Hi .. 

R13 Resistor, Comp., 330 Allen- RC07GF33lJ 
OHM 1/4, 5% Bradley , 

R14 Same as RIO 

R1S · Same as R9 

R16 Same as R13 

R17 Same as RIO ~ ... 
RIB Same as RIO 

-

I. • -
", 
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-. 1.1 

SECTION I 

1 (600330 & 
600345) 

DESCRIP~ION, SPECIFICATIONS AND INSTALLAtION . .1~ 

DESCRIPT ON AND PURPOSE 

1.2 -Description - The REDCOR Model 600330 & 600345 

Series of Amplifiers (Figures 1.1a & l.lb) cover a diverse 

range of applications requiring wide-band accurate amp­

liftcation. The amplifier employs solid state circuitry 

throughout. 

1.3 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 performaFce 

characteristics. The assemblies are identical, however, 

only differing in the parts actually assembled onto the 

card. The applications are where impedance buffering, 

scaling or offsetting, integrating, ground isolation 

or low impedance output functions are required. 

1.4 SPECIFICATIONS 

1.5 - 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 

8 single etched e·ireuit boar'd containing the electrical 

components • 

.. 
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1.6 Electrical Characteristics - Electrical char-

acteristics of the Model 600~30 and 60034, Ampllfiers 

are tabulated in Table 1-1. 

TABLE 1-1 

SPECIFICATtONS: REDCOR MODEL 600330 and 600345 
(Potentiometric Configuration) 

Gain +1 __ +10 Single ended 

Accuracy 
Linearity 
Stability 

Bandwidth 

Drift 

Noise 

Input Impedance 

Input 

±0.02% at DC 
±0.01% at 0<;: 
±0.01% a,t DC 

Down 3db at 200 Kc/s minimum 

±300 microvolts referred to the output 
±30 microvolts/oC temperature coeffi­

cient referred to input 

0.5mV referred to the output , peak/peak • 
200~V referred to the input, DC to 

200Kc/s 

1000 megohms minimum at DC 

Current Injection 1 nanoamp at null 
0.5 nanoamp/oC temperature coefficient 

Source Resistance All ~pecifications apply for 0 to 5K 

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

Output ±10 volts, flO milliamperes 
Unconditional short circuit proof 

Loading (maximum) 500 micromicrofarads in parallel 
with 1 K . 

Impedance 100 milliohms at DC to 5 Kc/s 
15 ohms at 200 Kc/s 

Settling Time 

• 

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

continued . . . . 

• 

i 
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TABLE 1-1 - (continued) 

Overload 'Conditions 

Overload Recovery 
Time 

Input Voltage 

Additional 600345-2 
Specifications 

20 volts input overload 

lOmV referred to the input, 5~Secs 
ImV referred to the input, 50~Secs 
10~V referred to the input, lmS 

±SO volts (peak maximum safe value) 

Common Mode VoltagE±lOV DC or peak AC 

Common Mode 
Rejection 

Source Unbalance 

Temperature 
Operating Range 

Power Requirement 
(600330 .. 1) 

(600330-2) 

(60034'5-1 6« 
600345-2) 

80db @ gain 10 

5000 ohms 

~ll Specifications apply for 0 to 50°C • 

±12.5 volts: 10mA no load 
20mA full load 
30mA short circuited output 

~ll supplies to be regulated to within 
51.-

~ul~ivibrator waveform 6Kc/s ±12.5 volts 
at 45mA (See Figure 1.3) 

±J2.5 volts: 20mA all conditions 

±12.S volts: 10mA no load 
20mA full load 
30mA short circuited output 

~ll supplies to be regulated to within 
51.. 

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

~22.5V: 40mA all conditions 
~11 supplies to be regulated to within 

S~ 

-, 
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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 connec.tor and 

that no pins are bent out of alignment. 

1.9 Mqpnting Requirements - The amplifi~ may b~ 

mounted in any position. The free flow of air should . -
not be restricted around the amplifier, nor should it 

be located near other equipment operating at high temp­

erature. Installation 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 exte~nal power 

source cap~ble of supplying ±12.5V and i22.S volts with 

regulation of better than S% 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 standaPd I unit. 

1.11 AdJustments--All referen~es are with respect to 

600330 type amplifier. Two adjustments are provided at 

the top of the printed circuit card labeled RI and R2. 

These adjustments control the base input current to Ql 

Se~t1on B and Section A respectively. (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 adjusted to 
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less than I nanoamp by open circuiting input 1 and ad­

justing R2 until the output just changes from either 

+12 volts to -12 volts or vice versa. al may now be 

used to zero the output of the amplifier with input 1 
• - grounded. Witq the amplifier connecteq operationally, 

~ ~ 

the operational node becomes input 2 and input I is 

grounded so that R2 may ' be used as a voltage adjustment 

and R1 as the current. The method of zeroin~ the current 

input here is to connect a lOOK feedback resistor be­

tween 41 and 4, and then connect an additional lOOK to 

pin 4, and alternately open and close the other end , of 

the input lOOK with respect to the output while adjust-

ing R2 until no observ.able output change results(lOO~ volts). 

RI may now be used as a voltage zero adjust. 

1.12 Connector Information 600330 

Pin deSignations are as follows: (See F1g.2.4) 

Pin Number Description 

34 

4 

41 

lq 
35 

* 3 } 
43 

1~ 1 
48 

491 50 
'32 

49J 50 
32 

In'put 1 • • positive ga,in with respect to the output. 

Input 2, negative gain with respect to the output. 

Output, high side. 

Input ground used for terminating input signal 
ground. 

Feedback interconnection, and should be tied 
together for normal applications. 

Power supply connection 
8, +12.5 volts; 10, -12.5 volts 

Power ground used f9r returns for 8 and 10, 
and as the low side of the output . 

600330-1--used as 6Kc/s mu1tivibrator drive in­
put to provide ±22.5v floating power on the 
circuit card. 

32, multi input; 49, multi return; 50, shield 

600330-2--Used to provide an external source 
of ± 22.5 power to the card. w:; 

49, -22.S; 32, +22.5; 50, ground return 

* Later version. of the amplifier do not require 
th1e connection. 

• 

--------------~------~---------~ 
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1.13 Connector Information 600345 (See Figure 2.5) 

Pin Number for 
Chen. r Chan.2 

1 2 
50 

0-.; 

50 

14 4 

13 6 

17 1 
33 18 
49 35 

Common 

9 
42 

25 

26 
43 
41 

40 

7 

8 

Description 

Input 1, positive gain with respect to 
the output. . 

Input 2, negative gain with respect to 
the output, 

Output high side. 

Input gnd. used for terminating input gnd. 
and must be returned to power gnd. 

Power gnd. used for returns to 25, 26, 
. 43 & 41 and as the low side of the outputs. 

-12.5 volts input 

+12.5 volts input 
+22.5 volts input 
-22.5 volts input 

Used in 600345-2 differential amplifier 
configuration connects to pin 14 either 
directly or via external potentiometer 
provides variable gain. 

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

Ground return and is used to return to 
9, 42 in either single ended gain con­
figuration or dynSmic bridge configuration . 
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SECTION II 

PRINCIPLES OF OPERATION 

CdNSTANT CURRENT 

+ INPUT 

-INPUT 

, CONSTANT CURRENT 

GRO 

Figure 2.1 

CONSTANT VOLTAGE 

"8 +12.5 VOLTS 

OUTPUT 

-12.5 VOL T5 

CONSTANT VOLTAGE 

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 sourees to obtain a floating power supply, A 

grounded output is obtained by coupling via a differential 

input grounded output amp1ifi~ A3 wh~ch 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 configurations, 
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2.2 Potentiometric Unity Oain - tn this configuration, 
" (see Figure 2.2 with R2 removed) 100% 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 P09itive 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, 
Rl + R2 

R2 A ... 

again using the principle that the error signal between 

the inputs is very small. 

+INPUT 

-INPUT .. 
RI 

Figure 2.2 
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2.4 Operational a As a Scaling, Summing, or 
I 
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Integrating Amplifier - In this configuration the 

po:itive input is grounded and either a resistance 
. , 

or capacitance returned to' the etegative 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 
: . 

cu£rent will flow 1n 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, i.e., 

dv 
dt 

dv 
dt 

.. 

= 

i 
c 

1mv/sec. 

for i 
c 

.. .. 1 nanoamp 
1 ~fd 

• 

With an input resistor of 1 megohm and a feedback 

capacitor of l~fd an integration time constant of 

1 sec can be derived. However, it must be remembered 

that for a 0.01% int~gration time constant a maximum 

of 1 sec can be allowed before 1 mV (t.e., 0.01% of lOV) 

error is possible . 

• 
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2.5 Differential Balanced Bridge - In this con-

figuration see Figure 2.3 

SIG 

COM 
MODE 

RI 

R2 

Figure 2.3 

OUTPUT 

GRD 

The gain of the amplifier is controlled by the resistor 
R2 

ratio G - Rl 

The common mode rejection ratio is governed by the 
R2 R4 
Rl R3 

ratio 

It is important to note that this ratto must be balanced 

not only 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) 

In this configuration both amplifiers contained on the 

600345 card are utilized and form a dynamic bridge dif­

ferential amplifier. 

" . The importance of this circuit is that the connnon mode 

rejection increases in direct proportion to the gain 

and is insensitive to source resistance unbalance. 

Gain is given by: 

... 

"TltI~ On! W:~l 'l COIIT,\WS 1I:':11tl'T'011 fon W:tlCH P/.TEaT PI!OW:710N I!.~~ !'!T: ::nuC. 
'TEO BY ll !ooCOII to:! ' OR~:i:(" l 1,(::) W.V NOT DE 1U.;'ROf): ltr,J t .' .;!.,,) rv.l J' ':~: C ,dr •. " 
MAIIHWIINCE I'URI'- OS[S wn ;;OUT fRIOR ~ 1'tRM1$S10JI FROIA Nt OIfIC£R Of ,HE 

A80Yt fiRM." 

. - - ----~ . ----:--=::-::-.:===--==-=,====""""=""'" .. -=-~------
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2.7 Detailed Circuit Description(600330 only)8ee Fig.2.4 

The two input amplifiers Al and A2 are made up of Section A 

of Ql, Q2, Q4, and Q9 for AI, and Section B of Ql, Q3, Q5 

and QIO for A2, and their respective associated parts. 

Potentiometers R2 and Rl control the injection current . 
level into their respective amplifiers Al and A2. Trans-

is ter ~6, zener CR8 and associateq . parts make up the 

positive current supply, and transistors Qll, Q12, and 

CRIl ·and associated parts make up .the negative constant 

current supply. The output amplifier 'is made up of Q7, 

Q8, Q13, QI4 and Ql5 and their respective parts. Q7 and 

Q8 provide the differential input and Q15 is a simple 

inverter stage to couple between the differential input 

pair and the complementary symmetry output transistors 

. Q13 and Q14. 

2.B Selected Values Contained on Circuit Card 

Resistors R24 and R26 are normally util!zed in the 

potentiometric gain configuration' and are normally 

precision resistors. Resistors R22, R23, and R25 ar~ 

5% carbon type which are used to provide to both in­

puts (in conjunction with CB and C9) frequency com­

pensation and to balance both inputs resistively with 

respect to ground. Capacitors CB, C9 and CII are all 

chosen for ~ptimum frequenc'y response and settling 

time to step changes in the input. 

NOTE: - All circuit references apply to the 600330 

(Fig. 2.4) amplifier. 600345 is identical 

but reference designations are different. 

See Figure 2.5 • 

• 
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SECTION III 

MAINTENANCE 

28 (600330 &. 
600345) 

3.1 Maintenance and Trouble-Shootfng 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 pe~itting operation at low power supply 
... . . 

potentials with the attendant reduction in~eat 

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 

il'able 3-1 - Test Equipment Required for Maintenance 

DESCRIPTION MFG · MODEL NO. 
I 

Multimeter Simpson 270 

Oscilloscope Tektronix 502 or 531 

Preamplifier .. 
~sed with 531 
pscilloscope Tektronix Type D 

'vacuum Tube 
. 

'voltmeter Hewlett Packard 425A 

NOTE: All circuit references apply to the 600330 

(Fig. 2.4) amplifier. 600345 is identical 

but reference designations are diff~rent. 

See Fig. 2.5 



SECTION IV 

PARTS LIST - 600330 AMPLIFIER 

REFERENCE 
DESIGNATION DESCRIPTION MANUF ACTURER 

Cl Capacitor, Tantal~tic, 
4.7 MF, 10V Texas lnstr. 

tJ.;' . 
C2 Capacitor, Mica, ISO PF, 

500V, ±5% ARCO 

C3 Same as C2 

C4 Capacitor, Cerlfil, 
.001 MF, 100V Aer.ovox 

C5 Same as C4 

C6 Same llS Cl 

C7 Capacitor, Mica, 100 PF, 
SOOV, ±5% ARC 0 

CS Capacitor, Selected 

C9 Same as C8 I 
CI0 Capacitor, Tantalytic, i 

. 68 MF, 35V j Texas Instr. 
f 

Cll Same as C8 ! . . I C12 Capacitor, Electrolytic, 
50 MF, 50V ! Sprague 

1 
C13 Same as Cl2 ! , 
CRl Diode, Silicon t Redcor . 
CR2 Same as CRl I 
CR3 Diode, Zener I Motorola 

CR4 Same as CRl 
. 

CR5 Same as CRI 

CR6 Same as CRl 

CR7 Same as CRl 

CR8 Diode, Zener Motorola 

CR9 Same as CRI 

CRIO Same as CRl 
. 

CRll Diode, Zener Motorola 

CRl2 Same as CRl 

CR13 Same 8S CRI 

* Used on 600330-1 

29 (600330 & 
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MANUF ACTURER I S USABLE 
NUMBER ON CODl! 

SCM475F2POI0K4 

CM15ElS1J 

MCSOVl02-AM 

CMl5ElOlJ 

SCM684F2P035K4 

TE-D07 * 
* 

100780·3 

IN752 . . 

., 

IN746 

lN754 



PARTS LIST • 600330 AMPLIFIER 

REFERENCE 
DESIGNATION DESCRIPTION MANUFACTURER 

CRl4 Same a8 CRl .. 
CRl5 Same 88 CRl 

CR16 Same 8S CRl • 

CRl7 Same 88 CRl 

CRl8 Same 88 CRl 

CRl9 Same as CR3 

CR20 Same 8S CRl 

CR2l Same as CR l 

CR22 Same as CRl .. . 
CR23 , Same as CRl . 
QI Transistor,Pair,Silicon Redcor 

Q2 Transistor, Silicon Redcor 

Q3 Same as Q2 

Q4 Same as Q2 

Q5 Same as Q2 

Q6" 'fransistor Redcor 

Q7 Same 8S Q6 

Q9 Same as Q2 

QlO Same as Q2 

Qll Transistor Redcor 

Q12 Same as Qll 

Q13 Same as 1.111 

Ql4 Same as Q6 

Ql5 Same as Qll 

Rl Trimpot, W.W., 10K Bourns 

R2 Same as Rl 

R3 Resistor, Compo , tHEG, . 
1/4W, ±51 Allen-Bradley 

R4 lteeistor, COIIlp. , 150K, 
l!4W, ±5~ Allen-Bradley 

* Usad on 600330-1 

MANUF ACTURER 
NUMBER 

-

101131 

101062 

100836 " 

100837 

.. 

275-1-103 

RC07GFI05J 

RC07GFlS4J 

30 (600330 6a 
600345) 

S USABLE 
ON CODE 

* 
* 
* 
* 
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PARTS LIST - 600330 AMPLIFIER 

REFERENCE 
DESIGNAl'>ION DESCRIPTION · f MANUF ACTURER 

R5 Resistor, Compo , 5,lK, --
1/4W, ±5% Allen-Bradley 

R6 Same as R5 

R7 Same as R4 

R8 Resistor, Compo , 3.3K, 
1/4W, ±5% Allen-Bradley 

R9 Resistor, Comp'l 5.6K, 
1/4W, ±5% Allen-Bradley 

RIO .Same as R9 

Rll Resistor, Comp., 560 Ohms, 
l/4W, ±5% Allen-Bra~ley 

Rl2 Same as Rll 

R13 Resistor, Comp., 680 Ohms, 
1/4W, ±5% Allen-Bradley 

R14 Same as R8 
• R15 Resistor, Comp., 10K, 

~/4W, ±5% Allen-Bradley 

Rl6 Same as R13 

R17 Resistor, Compo , 2.2K, 
1/4W, ±5% Allen-Bradley 

Ri8 Same as Rl7 

Rl9 Resistor, Comp., lK, . 
1/4W, ±5% Allen-Bradley 

R20 Same as Rl9 . 
R2l Same as R3 

R22 Same as Rl7 

R23 Resistor, Selected . 
R24 Same as R23 

R25 Same as R23 
~ 

R26 Same as R23 

R27 Resistor, Compo , 6.8K~ 
1/4W, ±5% .~ Allen-Bradley 

• 

31 ' (600330 &. 
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MANUFACTURER IS I USABLE 
NUMBER ON CODE 

I 
! 

RC07GF5l2J 
i 

, 
i , 
I 

RC07GF332J ! 
I 
i 

RC07GF562J 
! 

: 

; 

RC07GF56lJ I 

RC07GF68lJ .. . 
t 

! 
, 

RC07GFI03J , 
, ' 
: 

RC07GF222J . 
i , 

. I 

! 
RC07GFl02J 

i .. 

I 
I 
! 
I 

i , , 
I 
I 

RC07GF682J 



PARTS LIST - 600330 AMPLIFIER 

REFERENCE 
DESIGNATION DESCRIPTION MANUFACTURER 

R28 Resistor, Compo , 1.5K, 
1/4W, ±5% A11en-Bradley 

R29 Resistor, Compo , 1.8K, 
l/4W, ±5% Allen-Bradley 

R30 Resistor, Comp. , 3.9K, 
1!4W, ±5% Allen-Bradley 

R31 Resistor, Compo , 47 Ohms, 
1/4W, ±5% Allen-Bradley 

R32 Same as R3l 

T1 ' Transformer, M\i1ti Redcor 

'* Used on 600330-1 

MANUF ACTURER 
NUMBER 

RC07GFl52J 

RC07GF182J 

RC07GF392J 

RC07GF470J 

100875 

,.-

32 (600330 Ex 
600345) 

S USABLE 
ON CODE 

. 

* 
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PARTS LIST - 600345 AMPLIFIER 

REFERENCE 
DESIGNATION DESCRIPTION 

CI Capacitor, Tantalytic, 
4.7 MF , lOY .. 

C2 Same as Cl 

'C3 Capacitor, Mica, 180 PF, 
500V, ±5% 

C4 Same as C3 

C5 , Capacitor, Mica, 47 PF, 
100V, ±10% 

C6 Capacitor, .Cerifil, 
.001 MF, 100V 

C7 Same as C6 , 

C8 Capacitor, Tantalytic, 
.68 MF, 35V 

C9 Capacitor, Mica, 270 PF, 
500V, ±5% 

ClO Capacitor, Cerifil, 
100 PF, 100V . 

Cll Same as Cl 

C12 ,Same as CI 
~ 

C13 Same as C3 

C14 Same as C3 

CI5 Same as C5 . 
CI6 Same as C6 

Cl7 Same as C6 

CI8 Same as C8 

C19 Same as C9 

C20 Same as ClO 

C21 Capacitor, Duramiea, · 
200 PF , 100V· 

C22 Capacitor, Duramica, 
1500 PF, 100V 

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

1 MANUFACTURER 
MANUF ACTURER ' S USABLE 

NUMBER ON CODE 
; . 
Texas Inst. SCM475FZPOIOK4 .... . 

-
Arco iCM15El'81J , 

I , 
i 

Micamold iMCMlOD470K 
I 
i , , 

Aerovox I MC80VlOZ-AM 

-I I , i I Texas ' lnst. ISCM684F2P035K4 . 
I 
I 

Areo I CMI5E271J 
I 

I MC80V~01-AM ! Aerovox * 
I 

" 
I 

I I 

, • 
I 
I 
I . 

.. 

Areo DM1520lJ ** 
Areo DM20l52J ** 



PARTS LIST - 600345 AMPLIFIER 

REFE~ENCE 

DESIGNATION DESCRIPTION MANUF ACTURER . 
CRl Diode, Silicon Redcor 

CR2 Same as CRl . 
CR3 Diode, 

~. 
Zener Motorola 

CR4 Diode, Zener Motorola 

CR5 Same as CRl 

CR6 Same as CRI i 

CR7 Same as CRI 
.... CR8 Same as CRl 

CR9 Same as CRl 

CRIO Same as CRl 

CRll Diode, Zener I Motorola 

CRl2 Same as CR4 

CRl3 Same as CRl 

CRl4 Same as CRl . I 
CRl5 Same as CRl . ! 

! 

CRl6 Same as CRl I 
I 
I 

CRl7 Same as CRl 

CR1B Same as CRl i 
; 

CRl9 Same as CRl , 

-cR20 . Same as CRI I 
I 

CR2l Same as CRI I 
; 
1 

CR22 Same as CR3 I 
: 

CR23 . Same as CR4 

CR24 Same as CRI 

CR25 Same as CRI 
. , 

CR26 Same as CRl 

CR27 Same as CRI 

CR28 Same as CRl 

CR29 Same ' I1S CRI 

CR30 Sam~8 CRll 

• 

34 (600330 & 
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MANUFACTURER I S USABLE 
NUMBER ON CODE 

100780· 3 .,"; 
~ 

:to 
lN746 

lN752 , 

lN754 

. 

., 

I 

I 

I 

I 
I 
I 

I 
I 

I 
I 
i 

I 
I 

I 
I 

I 
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PARTS LIST - 600345 AMPLIFIER 

REFERENCE 
DESIGNATION DESCRIPTION MANUFACTURER 

CR31 Same as CR4 

CR32 Same as CR1 

CR33 Same as CR1 

CR34 Sa.me as CRl 

CR35 Same as CRl 

CR36 CRl I Same as 

CR37 CRl j Same as 

CR38 as CRl I Same 
Ql I Transistor,Pair,Silicon Redcor 

Q2 I Transistor Redcor 

Q3 Transistor, Silicon Redcor. 

Q4 I Same as Q3 
• 

Q5 Same as Q3 . 
Q6 I 

Q3 , Same as 

Q7 Same as Q2 

Q8 Same as Q2 

Q9 -I Same as Q3 

QI0 Same as Q3 

Qlr Transistor Redcor 

-Q12 Same as Qll 

Q13 Same as Qll 

Q14 Same as Qll 

Q15 Same as Q2 

Q16 Same as Q1 

Q17 Same as Q2 

Q18 Same as Q3 

Q19 Same as Q3 
... Q20 Same as Q3 

Q21 Same as Q3 

Q22 Same ifS Q2 

~-_____ - a; 9 2- --
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MANUFACTURER I S USABLE 
NUMBER ON CODE 

I 
I 

. .. 

. . 

I 
I 
I 

I 
101131 

I 100836 I 

101'062 
.. 

i 

I I 

I I 

I 

I 

100837 I 

< , 
I 

I 
I 

I I 

.. 
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"'"' PARTS LIST - 600345 AMPLIFIER 

REFERENCE 
DESIGNATION DESCRIPtION MANUFACTURER 

Q23 Same as Q2 

Q24 Same as Q3 -
Q25 Same as Q3 .... . 
Q26 Same as Qll 

Q27 Same -as Qll 

Q28 Same as Ql1 . 
Q29 Same as Qll 

Q30 Same as Q2 

R1 Trimpot, W.W., 10K Bourns 

R2 Same as Rl -
R3 Resistor, Comp., 1 Meg, 

1!4W, ±5% 
. Allen-Bradley 

R4 Resistor, Comp., 2.2K, 
1!4W, ±5% Allen-l3radley 

R5 Res is tor, Comp., 10K, 
1!4W, ±5% Allen-Bradley 

R6 Resistor, Comp., 150K, 
1!4W, ±5% Allen-Bradley 

R7 Same as R3 

RS, Same as R6 

R9 Resistor, Comp., 5.1K, 
1!4W, ±5% Allen-Bradley 

RIO Same as R9 

Rll Same as R5 

R12 Resistor, Comp., 12K, 
1/4W, ±5% Allen-Bradley 

Rl3 Resistor, Comp.,680 ohm, 
1/4W, ±5% A11en-Bradley 

R14 Resistor, comp., 5.6K, 
1/4W, ±5% • Allen-Bradley 

Rl5 Resistor, Comp., 3.3K, 
1/4W, i5'? Allen-Bradley 

R16 Resistor, Comp., 560 ohm, 
1/4W, ±S1- Allen-Bradley 

w 

36 (600330 & 
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MANUFACTUtu:t\' S USABLE 
NUMBER ON CODE 

... '-
,-

275-1-103 
-

RC07GFlO5J . 
RC07GF222J 

RC07GFl03J 

RC07GFl54J 

, 

RC07GF512J 

--

RC07GFl23J 

RC07GF681J . 

RC07GF562J 

RC07GF332J 

RC07GF561J 

• 
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PARTS LIST - 600345 AMPLIFIER 

REFERENCE 
DESIGNATION DESCRIPTION MANUFACTURER 

R17 Resistor, Comp •• 6.8 K. 
1/4W. ±5% Allen-Bradley 

R18 Same as R13 

R19 Same as R15 if, 

R20 Same as R16 /I; 

R2l Same as R4 

R22 Same as R14 

R23 Resistor, Comp., lK, 
1/4W, ±5% . Allen-Bradley 

R24 Resistor, Comp., 1.5K, 
1/4W. ±5% Allen-Bradley 

R25 Same as R4 

R26 Same as R23 

R27 Same as R24 

R28 Same as R15 

R29 Resistor, Comp., 47 ohm, 
1/4W, ±5% Allen-Bradley 

R30 Same as R29 
• 

R3l Resistor, Comp .• 3.91(. 
1/4W, ±5% Allen-Bradley 

R32 Same as Rl 

R33 - 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 R9 

R42 Same as R5 

R43 Same as R12 

37 (600330 &. 
600345) 

Mc\NUF ACTU~R ' S USABLE 
NUMBER ON CODE 

RC07GF682J 

~ 

I 
RC07GF102J 

RC07GF152J . I 

I 
I 
i 
I . 

RC07GF470J 
I 

. 
RC07GF392J I , 

f 
I 

i 
I 
I , 
j , 

.' . 
I 
I 
I 
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PARTS LIST - 600345 AMPLIFIER 

REFERENCE 
DESIGNATION DESCRIPTION MANUFACTURER 

R44 Same as RI3 

R45 Same as RI4 
\ 

R46 Same as R15 

R47 Same as RI6 .. 
R48 Same as RI7 . 
R49 Same as R13 

R50 Same as RI5 

R5I Same as R16 

R52 Same as R4 

R53 Same as RI4 
-

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 

R6I Same as R29 .. 
R62 Same as R3I 

R63 Resistor,W.W. , 4.05K, 
1/4W, ±. 021.. Redcor 

R64 Resistor ,W. W. , 900 ohm, 
1/4W, ±.l% Redcor 

R65 Same as R64 

R66 Resistor, M.Film, 820 ohm, 
1/8W, ±11.. Key 

R67 Same as R63 

** Used on 600345-2 

38 (600330 6c 
600345) 

MANUFACTURER I S ~SABLE 
NUMBER ON CODE 

-
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*' 

", 

. 

10I012-B-4050RO-A ** 

101012-B-900ROO-B ** 
** -

RN60C8200F ** 
** 
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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 m.ade via a 50 pin plug whicb mounts as an 

integral part of the circuit 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 board. One space ox slot is requ~red 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 thisr 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, and thus of course no load. The iso­

lation between the analog common output, the 

unselected channel~, 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 PI of the diagram applies 

to the 50 pin fnput connector. The analog 

inputs are shown as A, B, C, and D connected 

respeotively to pins ·19, 21, 25, and 29. These 

inputs are then connected to the switches, the 
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1. 6 (continued) 

out~uts of which are commoned and brought out 

to pin 18. The channel selection control signals 

are shown ,coupled through transformers T2, T3, 

T4, TS 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 connectipg -12V between pin 33 and 

31 and providing a fast rise O.I~Sec, to 0 

volts on one- of the input diodes pins 'is 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 • .. 
TI, CRI, CR2, CR3 and CR4, RI, CI, 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 46\1 t2V. 

The switching quads are CRIO, CRI8, CR26 and 

CR34. One channel thus cofisists of, taking A 

as typical, transistors 02, 03, Q4, and Q5 

and associated resistors forming a flip flop 

circuit controlled by T3. The reset circuitry 

is cOlllllon to all switches and is made up of 

T2 and Ql and associated components. 
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1.7 Large Channel Selection Methods 

In large multiplexer inetallations 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 t~vels at any in­

put diode pair followed by a fast rise to ground 

(O.l~ec) 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 res~t input to reset all the channels 

and·then to set anyone irlput desired. The 

reset signal is timed to precede the select 

signal by typically l~Sec. 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 

inad~ertently 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 lmA maximum. 

If the P1V of the diodes is exceeded however, 

the current is limited by the source impedance 

of the input sional • 
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1.9 Adjustments Required 

~ 

The individual 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 0 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 fIOmV. 

1.10 Maintenance 

The simplicity of the circuitry lends itself 

to ease of mai~tenance. The secondary power 

der ved by the floating power supply is insuf­

ficient to cause any damage to the components 

on "the printed circuit board. The silicon 

diodes have a peak inverse vo~tage 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 outside the range 

46V t2V. 

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 s.lected, that is all four 

inputs connected to the output~ Tracing sig­

nals from the reset transformer T2 and assoc­

iated transistor 01 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 ~ecking will easily locat~ the faulty 

part. .. 
An important no1:e 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 

power supply return. 

, .. 

... 

• 
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REFERENCE 
DESIGNATION 

Cl 

• C2 

C3 

C4 

C5 

C6 

C7 

cg 

C~ 

CIO 

Cll 

Cl2 

CI3 
• 

Cl4 

CIS 

Cl6 

Cl7 

Cl8 

CI9 

C20 

C21 

c22 

C23 

C24 

CRt 

PARTS LIST 

608005 MULTIPLEX SWITCHES 

DESCRIPTION MANUFACTURER 
Capacitor, Tantalum, 
22MF, 35V Texas lnst. 

Capacitor, Tantal~, 
22MF, $OV . Sprague , 
Same as Cl 

Capacitor, Disc, 
lOOOPF ARCO 

Capacitor, Disc, 
IOOPF ARCO 

Capacitor, Disc, 47 PF, ARCO 

Same as C6 . 
Same as C4 

Same as CS 

Same as C6 

Same as C6 . 
Same as C4 

Same as CS • 

Same as C6 

Same as C6 

Same as C4 

Same as CS 

Same as C6 

Same as C6 
. 

Same as C4 ~ 

Capacitor, Disc 
22()PF ARCO 

Same as C21 . 
Same as C21 

Same as C21 

Diode, Silicon . Redcor 

. 

Revised: June 1964 

• 11 (608005) 

MANUFACTURER 'S USABLE 
NUMBER ON CODE 

.. SCM226GP035K4 
. , 

109D226C70S0F2 ~ . 

CCD-I02 

CCD-IOI 

CCD-470 

PCD-221 

100780 
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PARTS LIST 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CR2 Same as CRl 

CR3 Same as CRl 

CR4 Same as CRl . 
CR5 Same as CRl 

CR6 Same as CRl 

CR7 Same as CRl 

CR8 Same as CRl 

CR9 Same as CRl 

CRlO Diode, Quad Redcor 100873 

CRll Same as CRl .. 
CR12 Same as CRl . . 
CR13 Same as CRl 

CRl4 Same as CRl 

CRl5 Same as CRl 

CR16 Same as CRl 

CRl7 Same as CRl . 
CR18 Same as CRIO 

CR19 Same as CRl 

CR20 Same as CRl 

CR2l Same as CRl 

CR22 Same as CRl 

CR23 Same as CRl 

CR24 Same as CRl 
.. 

CR25 Same as CRl 

.cR26 Same as CRlO 

CR27 Same as CRl 

CR28 Same as CRl 

CR29 Same as CRl . 
CR30 Same as CRt 



13 (608005) 

PARTS LIST 

REFERENCE MANUFACTURER IS USABLE 
DESIGNATION . DESCRIPTION MANUFACTURER NUMBER ON CODE 

CR3l Same as CRl .... -CR32 Same as CRl .. .. • 
CR33 Same as CRl 

" 
CR34 Same as CRlO 

CR35 Same as CRl 

CR36 Same as CRl 

CR37 Same as CRl 

CR38 Same as CRl 

CR39 Same as C~l 

* CR40 Same as CRl -. 
Ql Transistor, PNP Redcor 100836 

Q2 Transistor, PNP Redcor 100887 

Q3 Same as Q2 

Q4 Same as Q2 

Q5 Scpne as Q2 . 
Q6 Same as Q2 • 
Q7 Same as Q2 

Q8 Same as Q2 

Q9 , Same as Q2 

QlO Same as Q2 

Qll Same as Q2 

Ql2 Same as Q2 

Ql3 Same as Q2 . 
Ql4 Same as Q2 

Ql5 Same as Q2 

Q16 Same as Q2 

Ql7 Same as Q2 

Rl Resistor, Comp., . 
. Factory Selected 

, 

* add CR41 thru CR44 Same as CRl 

Revised: June 1964 

• 
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PARTS LIST 

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

R2 Resistor, Compo , S.lK, ~ . 
. 1/4W, 5% .. Allen-Bradley RC01GF512J 

R3 Resistor, Compo , 6.BK, 
1/4W, 5% Allen-Bradley RC07GF6B2J 

R4 Resistor, Comp. , lK, 
l/4W, 57- Allen-Bradley RC07GF102J 

R5 Resistor, Comp., 4.7K, 
1/4W, 57- Allen-Bradley RC07GF472J 

R6 Resistor, Comp. , 36K, 
1/4W, 57- Allen-Bradley RC07GF363J 

R7 Resistor, Comp , , 22K, 
l/4W, 57- Allen-Bradley RC07<';F223J 

RB Potentiometer, 50 Ohm Spectrol B2-3-B-500 

R9 Same as R7 

RlO Resistor, Comp . , lBK, 
1/4W, 5%. Allen-Bradley RC07GF1B3J 

Rll Same as RIO 

R12 Resistor, Comp., 12 OK , , 

1/ 4W , 57- Allen-Bradley RC07GF124J 

R13 Same as RI2 

RI4 Res is tor, Comp., 1.5K, 
1/4W, 5% ' Allen-Bradley RC07GF152J 

. 

Rl5 Same as R3 . 
R16 Same as R2 

R17 Same as R3 
, 

.-
RlB Same as R2 

Rl9 Same as R7 

R20 Same as RB 

R2 l Same as R7 
. R22 Same RlO as 

iU3 Same as RIO 

.124 Same as Rl2 
.. 

• 
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PARTS LIST 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R2S Same as Rl2 .. .... 
R26 Same a8 Rl4 

R27 Same 88 R3 . -. 
R28 Same as R2 . 
R29 Same as R3 

R30 Same as R2 

R31 Same as R7 
~ 

R32 Same as R8 

R33 Same ae R7 
~ 

R34 Same as RlO . 
R35 Same as RIO 

, 
R36 Same as Rl2 

R37 Same as Rl2 

R38 Same as Rl4 

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 . 
R41 Same as 

.. 
RIO 

R48 Same as RlO 

R49 Same as Rl2 

R50 Same as Rl2 

R5 l Same as Rl4 

R52 Same as R3 

R53 Same 8S R2 . 
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PARTS LIST 

REFERENCE . MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION -MANUFACTURER NUMBER ON CODE 

., -R54 · Same as R3 . 
--T1 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 , 

. . 
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INSTRUCTION MANUAL 

600305 POWER DRIVERS AND ONE SHOT 

"This manual is provided in confidence for SerV1C1.ng and application 
information only ·and is not to be reproduced or divulged in any manner 
without prior written permissiOn from an officer of REDCOR Corpor~tion." 

Figure 1 - 600)05 Card 

DESCRIPTION AND PURPOSE 

1 (600305) 

This module contains 4 independent DC power driver circui"ts suitable for driving 
both hc'avy loads to ground and to -12 volts. In addition to the driver circuits, 
2 independent monostable mu1tivibrator circuits, 2 DC 2-term "AND" gates, and 2 
single-term AC "AND" gates are included. 

Tlw 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. 

Tllis combination card is primarily intended to provide isolated control signal 
inputs to ADC' sand multiplc>xers, thus enabling the control signal sources to 
float. The two on0 shots are intended to provide start or sequence inputs and 
rl'S 0t inputs . 

-......- !'Sf" 
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SPECIFICATIONS 

Module type: 

No. of circuits! 

Type of logic: 

PoweJj.. Driver Section 

Voltage outputs: 

True: 

False: 

Input gating structure: 

Minimum: 

Maxil11UJll: 

. Gating provided: 

Noise Rejection: 

Minimum input level: 

Trigger point: 

Fall time requirements: 

Output loading: 

To ground: 

To -12 volts: 

Output Capacitive 
loading: 

• 

• 

Powe.r 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 

o -0.5 volts 

"AND" OR 

"AND" "AND" "AND". "OR" 

4 term "AND" single "OR" 

1. 5 volts 

- 6 volts · 

negative falling edge 

• 

. , 

To maintain output rise and fall 
times min. 300 nanosece. 
Otherwise notte; 

300 ohms 

65 rnA 

800pf with full resistive load 
to ground 

• 

---------"------------~~~--------~ 



Maximum repetition rate: 

Delay to last moving 
point: 

Output rise time: 

No load: 

Full load: 
., 

Output fall time: ~ 

No load: 

Full load: 

• 

1 Megacycle 

100 nanosecs full load 

30 nanosecs 

60 nanosecs 

30 nanosecs 

70 nanosecs 

Output short circuit proof with respect to ground, 

One Shot Section 

Type of logic: 

Voltage output: 

True: 

False: 

Input gating structure: 

Minimum: 

Maximwn: 

Input structure provided: 

Set: 

Auxiliary: 

Transformer: 

Max DC voltage 
primary/secondary: 

Expandable gates: 

... ... 

Negative true AC coupled 

-9±3 volts 

-OiO.5 volts 

"AND" "OR" 

"AND" "AND" "OR" 

2 term "AND" " 

"OR" 

Direct 

SO V 

4 two term "AND" 

:3 (600305) 
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L. 

Noise rejection: 

Minimum. t't'igger 
transition: 

Trigger point: 

Transition time: 

OUtput loading: 

.. 

True: 

False: 

Capacity: 

Timing requirements 

False output: 

Fa1l time: 

Rise time: 

Delay time: 

True output: 

Fall time: 

Rise time: 

Delay time: Min. 
Max. 

Delay time adjustment 

Line: 

External: 

Max. repet~tion rate: 

.. 4 (600305) 

~ volts 

6 volts 

Positive edge to ground or either 
via transformer coupling 

300nS minimum 

1.SK to . ground 
20rnA to negative voltage 

400 ohms to ground 
20rnA to negative voltage 

Maximum 200pf 

70nS no load, lOOnS 

40nS no load, lOOnS 

lOOnS no load, l20nS 

200nS no load, 250n5 

lOOnS no load, ISOn5 

500nS 
Variable 

Potentiometer 2:1 

Capacitor 

I Megacycle 

full 

full 

full 

full 

full 

load 

load 

loa.d 
.-

. 
. load · 

load 

~~ --....,--....",...-...'l"""!"7"'r.....,....,.....'-""O,.....,.,~-...,--. ~ ~ .. -~~ 

~-------------------------------------



r 
J • 

Power requirements: , . 

r 
L Operating temperature: 

Mechanical size: 

Connector type: 

Board type: 

No~ of test points: 

Test points: 

r 

.. . . 

+12.5 
-12.5 

22.5mA 
120rnA 

5" X 5.4" x 0.4" 

50 pin 

.090 Thk glass ep~ 

4 .. 
1 -12.5 volts 
2 A power driver true 
3 B power driver true 
4 C power driver true 
5 Power ground 
6 D power driver true 
7 +12.5 volts 

• 

5 (600305) 

output 
output 
output 

output 
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U 

600305 
POWER D~tvERS & ONE SHOT 

REFERENCE OWGS: SCHEMATIC NO.600J'06 PARTS LIST NO.600305 
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PARTS LIST 

600305 CARD 

REFERENCE MANUF ACTURER ' S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

C1 Capacitor, Disc, 56 PF Areo . CCD-560 . 
C2 Same as C1 I 
C3 ehpaeitO!' , Disc, 82 PF Areo ~ CCD-820 

C4 Cl - , .. Same as I .. . , .. 
C5 Same as C1 I . . 
C6 Same as C3 I 

I 

C7 Same as Cl 
, 

C8 Same CI 
i 

I as I 

C9 • Same as C3 i 
CIO Same as Cl l ., I . i Cll . Same as C1 I . 

Cl2 Same as C3 
. 

: I 
I 

I ! Cl3 Capacitor, Disc, 75 PF Areo ! CCD-7 50 , 
, 

C14 Capacitor, 33 PF 
I i Disc, Arco i CCD-330 , 

! 
CIS Capacitor, Disc, .001 MFD Areo I CGD-102 

< 

I ! I 

Cl6 Capacitor, Mica, 100 PF Areo i SCDMlSlOlK 
: . 

Cl7 Same C16 I I i as , I Cl8 Same as Cl4 . . I 
I I 

I 
. 

i 
I 

Cl9 Same as CIS ! : ' i , 
I I : 

C20 Same as C13 , 
I I 

C21 Capacitor, Tant., · .68 MFD Texas Inst. : SCM684F 2P035K4I 
I 
I . I 

C22 Same as C21 . i I i I . 
I I CR1 Diode, Silicon Redeor ' ~ 100180-3 

I - I 
, 
I 

CR2 Same as CRI .1 , j 
I 

CR3 Same as CRI I . 
: 

CR4 Same as CRI l . 
CRS Same as CRI 

CR6 Same as CRl 

CR7 Same as CRl , 

Revised July 1964 
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REFERENCE ! I MANUF ACTURElt ' S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CR8 Same 8S CRl 
CR9 Same as CRI 

CRIO Same as CRl 

CRll Same 8S CRl 
'-CRl2 Same CRl I as 

I CR13 Same as CRl . I 
CRl4 Same as CRl I « . 
CRI5 Same as CRl 

CRI6 Same as CRl 

CR17 Same as CRl 

CRI8 Same 8S CRl 

CRl9 Same 8S CRl 

CR20 Same 8S CRl 

o • 

CR2l Same as CRI I I CR22 Same as CRl 
, , 
: ! CR23 Same as CRl 
: I 

CR24 Same as CRl : i 
I I 

! 
CR25 Same as CRl I i 

I 
CR26 Same 8S CRt , I CR27 :Jame CRt 

i 
as { I 

CR28 Same 8S CRI > 
I , 
I 

o 

o 
, , 

CR29 Same as CRl : 

CR30 Same as · CRl . 
I 

CR3l Same as CRl i . 
CR32 Same as CRt I . 
CR33 CRl 

! 
Same 8S I 

CR34 Same as CRl I 
I 

CR35 Same as CRl t 
t 

CR36 Same as CRl 

CR37 Same as CRl 

CR38 Same 8S CRl 

CR39 Same as CRt 

CR40 Same 8S CRl . 
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REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CR41 Same a8 CRI 

o CR42 Same as CIll 

CR43 Same as CRI 

CR44 Same as CRI 

Ql Transistor, PNP PhUco 2N2401 . 
I 

I 
Q2 Same as Ql I 
Q3 Same as Ql 

Q4 Same as Ql I ... I I 
Q5 Same as Ql I I . 

I 

I Q6 Same as Ql 

I Q7 Same as Ql , 

Q8 Same as Ql 
I 

I 

, 

Q9 Same as Ql 

QlO Same as Ql i 

I Qll Same as Ql ... 
Ql2 Same as Ql . 
Q13 Same as Ql " . 
Q14 Same as Ql . I 

Q15 Same as Ql ~ I , 

I Q16 Same as QI . 
Q17 Same as Ql 

Q18 Same as Ql 

Q19 Same as Ql ~ 

Q20 Same as Ql 

Q21 Same as Ql 

Q22 Same as QI 

Rl Resistor, Comp., 4.7 K, 
l/4W r ±5'7. Allen-Bradley RC07GF472J 

R2 Resistor, Comp., 27K; 
l/4W, ±5'7. Allen-Bradley RC07GF273J 

R3 Same 8S Rt 



,..... 

I 
I 
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REFERENCE 
DESIGNATION 

R4 

RS 
R6 

R7 -
RB 

R9 

RIO 

DESCRIPTION 

Resistor, Comp., I K, 
l/4W, ±51-

Same as RI 

Same as RI 

Resistor, Camp., 39K, 
1/4W, ±51-

Same as R7 

Same as R4 

I Resistor, Comp., 
i 1/4W, ±5% 

.. 

10 K, 

12 (600305) 

MANUFACTURER'S USABLE 
MANUFACTURER NUMBER ON CODE 

Allen-Bradley RC07GFl02J 

I 
i 
I 

IAllen-BradleY i RC07GF393J 

i - 1: 
I 

; Allen-Bradleyl RC07GFIOJJ 

Rll 
I I Resistor, Comp., . I I 100 Ohms ,i . 

R12 

R13 

lU4 

RIS 

Rl6 

Rl7 

RIB 

Rl9 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R2~ 

R30 

R31 

f 1/4W, ±5% 

: Same as Rt 
I 

i Same as R2 

-I Same as RI 

1 Same as R4 
I I Same as Rl 

I Same as Rt 

I Same as R7 

I Same as R7 

i Same as R4 
I 

I Same as RIO 
I 
! Same as Rll 

I Same as Rt 

Same as R2 

Same as Rl 

Same as R4 

Same as RI 

Same as RI 

Same as R7 

Same as R7 

Same as R4 

R32 Same 8S RIO 

R33 S~e 8S RII 

R34 S arne 8S RI 

I Allen-Bradley l RC07GFlOIJ 
! I . 
I I 
I ! 

.. 

I ' 
I 

I 

• 



REFERENCE 
DESIGNATION DESCRIPTION 

R35 Same 88 R2 

R36 Same 8S Rl 

R37 Same a8 R4 

R38 

R39 

R40 

R41 
q, R42 

R43 

R44 

R45 

I Same 88 Rl 

! Same as RI 
I ! Same a8 R7 
I Same as R7 
: 

Same as R4 

: Same as RIO 

! Same as Rll 
I 
I Resistor, Comp., 
i 1/4W, ±5% 
I 

5.IK, 

"I 
I 
I 

i 
! 
I 

! 
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MANUFACTIJRER I S USABLE 
MANUFACTIJRER NUMBER ON CODE 

Allen-Bradley RC07GF512J 
I R46 

R47 

; Same 8S R2 
I 
I Res istor, Comp., 820 
1 1/4W, ±5% 

Ohms ,I r I Allen-Bradley l RC07GF821J 

R48 

R49 

R50 

RS1 

RS2 

RS3 

RS4 

RS5 

R56 

RS7 

R58 

R59 

R60 

k6l 

R62 

R63 

Potentiometer, 10K 

Same as Rl 

Same as Ril 

Same as RIO 

Same as RI 

, Same as R47 

: Same as R7 
I 

.; Res istor, Camp., 30K, 
. 1/4W, ±5% 
, 
i Same as RIO 
! 
I Same 
I 

I 

I Same 
I 

i Same 
I 

i Same 
i 
; Same 

I Same 

I Same 

as Rll 

as R48 

as Rl 

as R47 

8S R2 

88 Rl 

as R47 

R64 Same as R7 

R65 ,Same 8S R55 

R66 Same a8 R45 

Revised July 1964 

I Techno 40 -10K 

I 
lAllen-BradleY!RC07GF30lJ 
, 
I 

I 
I 
I 

I 
I 
t • 
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REFERENCE MANUF ACTURER ' S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R67 Resistor, Comp., 750 Ohms, 
1/4W, ±S7- A11en-Bradley , RC07GF7S1J 

I 
R68 Same as R67 , 

I 

Tl I Transformer, Pulse Redcor 1100872 
I 

T2 Same as T1 , 

i Test: Jack, Blu 
I 

TP1 Ucinite ~ 
1119437 -G 

TP2 Test .lack, 81k Ucinite ..;,.t19437-..C 

TP3 Same as TP2 I -. 
1 119437-E TP4 Test Jack, Orn Ucinite 
I 

TPS Same as TP2 I 

I 
TP6 Test Jack, Grn Uc1nite 1119437 -F 
TP1 Same as TP2 

I 

Revised July 1964 

" 
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1 (600300) 

SPECIFICATIONS 

NAND 600300 CARD 

The module card contains 6 independent nand circuits. Each 

circuit has two term expandable "AND" 9ates. No collector 

loads are tied directly to the inverter stage such that an 

"00" 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 

provided for easy expansion. 

Type of Module: 

No. of Circuits: 

Type of logic: 

Logic levels: 

True: 

False: 

NAND or AND 

6 

Negative true 

-9 volts ±3 volts 

o -0.5 volts 

Note by inverting logic levels and using positive true 

signals, this module becomes a NOR or OR. 

Output loading: 

True: 

False:. 

Capacitance: 

Gating structure: 

Minimum: 

Maximum: 

1.5K to gnd when using IK 
collector resistances 

20mA to negative voltage 

400pf maximum 

"AND" OR 

"AND", "AND" "AND" "OR" 



(600300 continued) 

Gating provided: 

Additional gates: 

Noise rejection: 

Trigger level: 

Trigger point: 

• 
Trigger transition: 

Oelay time: 

Output: 

Fall time: 

Rise time: , . 

c 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 @aintain delay 
rise and fall times 300nS 

100 nS 

lOOnS no load, 200nS full load 

40nS no load, l50nS .full load 

1 Megacycle 

+12.5 volts 

-12 voJts 

lOrnA 

80mA worst case 
or l5mA per nand utilized, with 

collector returned to -12V via 
lK resistor 

SIt x 5.4" x 0.5" 

.090 thick glass - epoxy 

50 pin 

6 
• 

Each collector output. 
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• 

PARTS LtST 

600300 WAND CIRCUITS 

REFERENCE MANUFACTURER S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

Cl Capacitor. Mica, 56PF Mica Mold MCHIOD560K 

C2 Same as Cl 

C3 Same 8S Cl 

C4 Same as Cl 
. C5 Same a8 Cl . , 
.. C6 Same as Cl 

" C7 Capacitor, Tantalum, 
.68MF, 35V Texas Inst. SCH684F2P035K4 

C8 Same as C7 

CRl Diode, Silicon Redcor 100780-3 

CR2 Same 8S CRt 

CR3 Same 8S CRt 

CR4 Same as CRt 

CR5 Same as CRt 

CR6 Same as CRl 

CR7 Same. 8S CRt 

CR8 Same as CRI 

CR9 Same as CRt 

cino Same as CRl 

CRll Same as CRt 

CRl2 Same as CRl 

CRl3 Same 8S CRt 

CR14 Same as CRI 

CR15 Same a8 CRl , 

CR16 Same as CJU 
CR17 Same as CRI 

CR18 Same as CRl 

CR19 Same as CRl 

CR20 Same as CRI 
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PARTS LIST 

600300 N~ CIRCUITS 
• I 

REFERENCE · MANUFACTURER I S USABLE 
DiSIGNATION DESCRIPTION MANUFACTURER NUMB.ER ON C09E 

. 
CR2l Same as CRl ... 

CR22 Same 8S CRl 

CR23 Same as CRl 

CR24 , Same 8S CRl . 
CR25 Same as CRl 

CR26 Same as CRl 

CR27 Same as CRl , 

CR28 . Same 8S CRl 

CR29 Same as CRl 

CR30 Same a8 CRl 

Pl Connector, 50 Pin, Plug Redcor 600020 

Ql Transistor P1;lUco 2N240l 
1 • 

, . 
Q2 Same 8S Ql 

QJ. Same as Ql . 

Q4 Same as Ql 
, 

Q5 Same as Ql 

Q6 Same as Ql 

. Rl Resistor, Comp., lK, 
l/4W, ±5% , Allen-Bradley RC07GFl02J 

, . 
R2 Resistor, Comp., 5 .. 1K, 

l/4W, ±5% , Allen-Bradley RC07GF512J 

R3 Resistot, Comp., 27K, 
l/4W, ±5% Allen-Br adley RC07GF273J 

R4 Resistor, Comp., 4.1K, 
l/4W, ±5% Allen-Bradley RC07GF472J 

R5 Same aa R3 

R6 Same aa R4 . 
R7 Same as R2 -
R8 Same as Rl 

~ R9 S8II,le all Rl .j; 
.:. . 

• 

• 



. . . 
8 (600300) 

PARTS LIST 

600300 NAND CIRCUITS . 

REFERENCE , MANUFACTURER I S USABLE 
DESIGNATION DESCRIPTIQN MANUFACTURER NUHBER ON CODE 

RiO Same 8S R2 «. 

R11 Same 8S R3 

Rl2 Same as R4 
~. 

R,13 Same 8S R3 

Rt4 Same as R4 

R15 Same as R2 

R16 Same as Rl 

R17 Same as Rl 

RIB Same as R2 

R19 Same as R3 

R20 Same' as R4 

R21 w Same as R3 

R22 Same a8 R4 
• 

R23 Same as R2 

R24 Same as Rl 

TPl Test Jack, Blu Uclnite . ll9437-G 

TP2 Test Jack, Blk Ucinite 119437-C 

. T1;'3 Same as TP2 

TP4 Test Jack, Orn Ucinlte 119437-E 

TPS Same as TP2.. 
TP6 ~ Same ae TP2 
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INSTRUCTION MANUAL FOR 

6-BIT STORAGE AND 3V POWER SUPPLY MODEL 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 an officer of REDCOR Corporation. It 

• 

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

1. DESCRIPTION AND PURPOSE 

2. Description - The REDCOR Model 600215 6-Bit Storage flip flop (see Figure 1) 
is a printed circuit board module consisti.n9. of six independent flip flop circuits 
with transformer-coupled set and reset inputs,one transformer-coupled common reset 
amplifier and a +3-vo1t power supply. The circuit board .is a standard 50-pin 
module card with components mounted on one slde. The board 'assembly measures 
5 x 5.4 inches and requires one standard card space . 

. 
3 . Purpose - The storage flip flop is used for logical storage purposes in 
analog-to-digital and digital-to-analog converters . Each flip flop circuit 
provides a -12.5 volt true output and a +3 volt false output. 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 a-bit storage 
flip flop module. The +3 volt power supply biases the output side of the flip 

1 

• 
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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 
ltnes 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 
chan.ge on the base of Q22, returning the output voltage to the proper leve'"'l. 

7. SPECIFICATIONS 

Number of Circuits ..•....•...... ~ transformer-coupled flip flops 
I transformer-coupled reset amplifier 
1 +3V power supply 

Logic ........... . ............... Negative true, transformer-coupled 

Input Structure Provided ........ Capacitive input to transformers 
Transformers ~ave common input return 

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

Trigger Point ....•........ : ..... Positive edge 

Trigger Rise Time ....•......•... 100 NS 

Noise Rejection .. . ..•.......•... IV 

Output Logic Levels: 

True ........... . ............. -12 .5V ±O .5V 
False ......................... +3V ±O.SV 

Output Loading: 

To Ground .. ' .............. • ... 2K 
To Negative Voltage .....•... ,5ma 
Capacitance .................. 100pf max 

timing Relationships: 

Repetition Rate ......•....... 1mc max 
Delay to last moving point ' ... 10OnSec, 
Rise Time ......••........•••• lOOnSec . 
Fall Time .....•••••••..• : ••.• lOOnSec. 

---~---. 
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(600215) 

+3V Power Supply Circuit: 

Output Voltage .....•.••...... +3V ±O.SV 
Output Current ............... O • 150ma 
Output Regulation, No Load 

to Full Load ................ less than 10% 
Output Nohe ...........•..... leu than l.mv RMS 

Power Requirements: 

+12 Volts .................... 175ma 
-12 Volts ........•......••... 10oma 
-Vl ~olts (nominally -12.5V) 20ma 

Operating Temperature ........ O - 50°C 

• Mechanical Size ............. ~ ..• 5" x 5.4" x 0.5" 

Connector Type •.............. 50 Pin 

:Soard Type ••....•...•.....•.. (.090") thick glass epoxy 

.. 

o .. 
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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 

~l Capacitor, Disc, 56PF Arco CCD-560 

C2 Capacitor, Mica, 56PF~ 
300V Mieamold MCMIOD560K 

C3 Capacitor, Mica, 47PF, 
300V Micamold MCMIOD470K 

C4 Same as Cl 

C5 Same as Cl 

C6 Same as C2 

C7 Same as C3 

C8 Same as Cl 

C9 Same a8 Cl 

CI0 Same as C2 .. 
Cll Same as C3 . 
Cl2 Same as Cl 

CI3 Same as Cl ., 

C14 Same as C2 

CIS Same as C3 

Cl6 Same as Cl . 
Cl7 Same as Cl . 
Cl8 " Same as C2 

C19 Same as C3 

C20 Same as, CI 

C21 Same as Cl 

C22 Same as C2 . 
C23 Same as C3 

C24 Same as CI 

C25 Capacitor, Mica, 300PF, 
500V Arco CMl5E30lJ 

C26 Capacitor, Mica, 470PF, 
300V Arco DMlS-471-J 

"' . 
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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 ... 

C27 Capacitor, Tant. , 22MF , 
15V '" Texas Inst. ~226BPfH5K4 

C28 . Capacitor, Tant. , 150MF , ~ . 15V Texas Inst • SCM157HP015K4 
. 

C29 Capacitor, Tant. , .68MF , 
3SV Texas Inst. SCM684F2P03SK4 

C30 Same as C29 

C31 Same as C29 

CR1 Diode, Silicon Redcor 
~ 

100780 

CR2 Same as CRI , . 
CR3 Same as CRI 

CR4 Same as CRI 

CRS Same as CRI 

CR6 Same as CRl 

CR7 Same as CRI~ . 
CRS Same as CRI 

CR9 Same as CRI 
~ 

CRIO Same as CRI 

CRll Same as CRl I 

CR12 .. Same 8S CRI 

CRl3 Same as CRI . 
CRl4 Same as CRI 

CRl5 Same as CRI . ,. 
CRl6 Same as CRI 

CRl7 Same as CRI 

CRl8 Same as CRI ~ 

CRl9 Same as CRl 

CR20 Same as CRI 

CR21 Same 8S CIlI 
" 

.CR22 Same 88 Clll . 
- .'" 

r 
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PARTS LIST 

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

REFERENCE 
DESIGNATION DESCRIPTION MANUFACTURER 

CR23 Same 88 CRI . 
CR24 Same 8S CRI ... . CR25 Same as CRl 

~ . . . 
CR26 Same as CRI 

CR27 Same as CRI 

CR28 Same as CRl 

CR29 Same as CRl 

CR30 Same as CRI 

CR31 Same as CRI 

CR32 Same as CRI .. 
. ~ 

-
CR33 Same 89 CRI . 
CR34 Same 8S CRI 

CR3S Same 8S CRl 

CR36 Same as CRI 

CR37 Same 8S CRI 

CR38 Same as CRI 

CR39 Same as CRI • 
CR40 Diode, Zener Motorola 

PI Connector, 50 Pin, Male Redcor 

Ql Transistor, P.N.P. PhUco ... 
Q2 Same as QI .. 

Q3 Same 8sQI 

Q4 Same as QI , 
Q5 Same as Ql . 
Q6 Same as Ql 

~7 Same 8S QI 

Q8 Same a8 QI 

Q9 Same as QI 

Q10 Same a8 QI 

MANUr ACTURER ' S 
NUMBER 

. 

~ 

. 

1/4 M2.4AZ-IO 

600020 

2N2401 

. 

. 

x .. ' 

." 
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USABLE 
ON CODE 

. 

• 

. 
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",ARTS LIST 

600215 (6) BXT STORAGE & 3 V.P.S. 

REFERENCE .;, MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACtuRER NUMBER ON CODE 

,.; . 
Qll Same as Ql 

Q12 Same as Ql 

Q13 Same as Ql 

Q14 Same as Ql . 
Ql5 Same as Ql ., 

Q16 Same as Ql 

Q17 Same as Ql 
" 

Q18 Same 8S Q1 

Q19 Same 8S Q1 

Q20 Same as Ql 

Q21 Transistor, NPN R.C'.A. 2N1711 

Q22 Transistor, Silicon ,Power R.C.A. 2N1218 

Rl Resistor, Comp., 15K, • 1/4W. ±5% • Allen-Bradley RC07GF153J 
, 

R2 Resistor, Comp., 6.2K, 
1/4W, ±5% Allen-Bradley RC07GF622J 

R3 Resistor, Comp., 2K, 
1/4W, ±5% Allen-Bradley RC07GF202J 

R4 Same as R3 -
-

R5 Resistor, Compo , 3.9K, 

- l/4W, ±5% Allen-Bradley RC07GF392J 

R6 Resistor, Compo , 8.2K, 
l/4W, ±5% Allen-Bradley RC07GF822J 

R7 Resistor, Comp.,., 47K, 
l/4W, ±5% Allen-Bradley RC07GF473J 

R8 Resistor, Comp., 4.7K, 
1/4W, ±5% Allen-Bradley RC07GF472J 

, 

R9 Same as R3 -, 
RlO Same as R3 

Rll Same as RS 
I 

Rl2 Same 88 R6 
. " . 
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PARTS LIST 

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

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R13 Same as R7 .... 
RI4 Same as RS 

RI5 Same as R3 "','" 
• . 

RI6 Same as R3 
. 

R17 Same as R5 

RIS Same as R6 

RI9 Same as R7 
~ 

R20 Same as RS 

R21 Same. as R3 

R22 Same as R3 

R23 Same as R5 

R24 Same R6 
, 

as . 
R25 Same as R7 

R26 Same as RS' 

R27 Same as R3 

R2S Same as R3 
• 

R29 Same as R5 

R30 Same as R6 

R3I Same as R7 

R32 Same as RS 

R33 Same aa R3 

R34 Same as R3 
~ 

. 
R35 Same as R5 

R36 Same as R6 

R37 Same as R7 • 
R3S Resistor, Comp., IK, 

1/4W, ±S'7. Allen-Bradley RC07GFI02J 

R39 Resistor, Comp., 10K, 
1/4W, ±S'? Allen-Bradley RC07GFI03J 

R40 Same as R38 
L 
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PARTS LtST 

600215 (6) BIT STORAG~ & 3 V.P.S. 

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

R41 Resistor;. Comp., 470K, 
l~W, is,,.. Allen-Bradle) RC07GF474J 

R42 Resistor, Comp., 330 Ohm~ . , . 
1/4W, ±5% Allen-Bradle) RC07GF331J ... 

R43' Resistor, Comp., 82 Ohm, 
l/4W, ±5% Allen-Bradle) RCI0GF820J 

R44 Resistor, W.W., 27 Ohm, 
3W, ±5% Sprague type ISlE . 

R45 Same as R38 

R46 Same as R38 
< 

R47 Same as R38 

R48 Same as R38 . 
R49 Same as R38 

R50 Same as R38 

R51 Same as R38 

R52 Same as R38 

R53 Same as R38 
~ 

, 
R54 Same as R38 

R55 Same as R38 

R56 Same as R38 

R57 Same as R38 

R58 Same R38 . .. as 
, 

R59 Same as R38 

R60 Same as R38 

R61 Same as R38 . 
R62 arne as R38 

"' 
R63 Same as R38 

~ 

R64 Resistor, Comp., 100 Ohm, 
1/4W, ±5% Allen:Brsdle) RC07GFIOIJ 

Tl Transformer, Pulse Redcor 100872 
. 

-

" 
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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 Tl 

T3 Same as Tl 

T4 Same as Tl , 

T5 Same as T'1 

T6 Same as Tl - ~ 

T7 Same as Tl 
, 

T8 Same 8S Tl 

T9 Same as Tl 

n T10 Same as Tl 

Tll Same as Tl 

T12 Same as T1 

T13 Same as Tl 

. 
"" 

. 
• 

, 

. 
-

-
( 

. 

" 
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INSTRUCTION MANUAL FOR 
COMPARATOR AMPLIFIER MODEL 600205 

"This monuol Is provided in confidence for servicing and application informotiOl1 01'11)1' lind h not to b. reproduce!;! 
or divulged 'n any manner withoul prior written permission from on officer of REDCO~ Coroorotlon ." 

" 

Figure 1. Model 600205 Comparator AmplUier . 

1. DESCRIPTION AND PURPOSE 

2. Description - 'The Model 6oo205-Comparator Am­
plUler T.rigger (see figure 1) is a printed circuit board 
module conslstlng of a resistance adder network, an 
amplUier, strobed amplUier, and a flip-flop. 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 card Cor waveform observation and trouble shoot­
ing during operation. 

3. Purpose - The usual application of the comparator 
module is in analog-to-dlgital 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. Setti~ o.r 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 resis tance adder 
network receives three inputs. The analo~ input is 
received through 1 to R3, the switch matr Ix output is 
applied to pin 20, and a + to-volt reference Is appli ed 
to pin t8 . The analog input is the input applied to the 
basic equipment. The switch matrix provides a pl'e­
else voltage dependent upon its selected res istanc e 
value. The +10-volt reference is used whenever an 
ofCsettlng voltage is requ ired to provide bipolar ope ra­
tion. Refer to flgure 2 for a simplified sc hematic 
of the resistance adder network. The amplifier input 
Is obtained at the junction of the three res istances 
(Rl + R3 + R4), (R2 + R5), and (RX). Assume a 
balanced condition such that (Rl + R3 ~ R4) equals 
(R2 ... R5) equals (RX)/2. If Erer equals -10 volts, 
El is at the ground pOSition and the ampllJler input 
is at null, 

.-t-------SERIES 600 INSTRUMENTATION MODULES-----~-



then 

(Rl + R3 + R4) 

+20 volts 

and when Eref equals 0 

Ein = 0 volts 

U El Is at the +lO-volt positlon and Eref equals 
-10 volts, 

then 

= 
(Rl + R3 + R4) (R2 + R5) RX 

Eln .. +10 volts 

.. 

• 

and when Ere! equals 0 

E1n .. -10 volts 

The input resistors R3 and R4 can be used to adjust 
the full scale input, a8 indicated by: 

= E (Rl + R3 + R4) 
ref RX 

Zero ac:ljustment can be made by adjustlng R5 as lndi­
cated by: .. 

10 E ref 
+ - - -- "'--

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

(Rl + R3 + R4) 
Ein .. Ere! 

10 

10 (Rl + R3 + R4) 

R2 + R5 

R2 
• 

R5 

El 

0---0 +10V 

E3 

F igure 2. Resistance Adder Network, SlmplUled Schematic 
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6. Amplifier Circuits - The amplifier consists of 
dUferenttal amplifier QI-Q2, dif(erentlal amplifier 
Q3-Q4-Q7, complementary emitter-rollowers Q5 and 
Q6, -3 V power supply, and +3 V power supply. 

Transistor Q2 is a differential amplifier pair con-
. str ucted, for uniformity of specifications, from a 
sUicon wafer. Ql is a constant current stage whicb 
provides an efCectlvely high (lommon ' emitter resis­
tance. Initial adjustment of the operating bias of Q} 
is provided by R7, which should not require adjust­
ment, in the field, in normal use. The second differ­
entt:U ampllfier and constant current stage Q3-Q4-QIP 
provides additional ampllficatlon. Complementary 
emttler-followera Q5 and Q6 ptov1de current gain and 
isolation. The output of Q5 and Q6 is Ced to the 
strobed amplUier. 

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 -3 V 
supply consists of Q8, Q9, and QIO. 'Stage Q8 is a 
series regulator controlled by Q9 and QKl. Stage Q9 
is referenced by zener diode CR8 and stage QI0 by 
CR6 and CR7. The +3 V power supply consists of 
Q1l, Q12, and Q13. Stage Q13 is a series regulator 
controlled by Qll and Q12. Stage Q12 Js refel:enced 
by zener diode CR9 . Resistors R26, R27, andR28 
reference tne two supplies together. 

7. Strobed Amplifier - The strobed amplifier con­
sists of differential amplifiers Q14-Q15 and Q16-
Q17-Q18. The output of the amplUier is applied to 
dUferential amplifier Q14-Q15. The output of Q14-
Q15 is fed to differential amplifier and constant cur­
rent stage Q15- Q17 -Q18. Constant currenJ stage 
Q18 is normally biased 80 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 Q14 and Q15 determine whether Q16 or 
Q17 conducts. The polarity of the pulse applied to 
the primary of tr.ansformer T2 depends upon the 
conduction of Q16 and Q17. Potentiometer R42 func­
tions as a zero or threshold adjustment of the strobed 
ampllfier. Thts adjustment provides a method of 
zero adjusting the complete converter, In the case 

of a urUpolaranalog-to-digital converter. Trans ­
former Tl and T2 provide isolation Interface. Both 
transformers wlllsustainapulseof 0.5 usec. Trans­
{ortner Tl receives the strobe tnput. When the nega­
tive strobe pulse is received the strbbed amplHler 
provides an output; through ~ansformer T2 to the 
ftlp-flop . Dependent upon polarity of the pulse, pro­
vided to the primary, either a negative-going or 
pOl.!ltlve-golng pulse Is provided by tho sccondary. 
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 conventlon:t,l DC bi-stable 
circuit. The £Up-flop t. reset by a clock pulse Input 
on pin 16 . Depending ·upon the Qutptlt of the strobed 
amplifier, the flip-Clop remains In the reset state or 
is driven Into the set state, An input o[ - 0.25 mv, to 
the, amplifil'lr, causes the nip-flop to remain r'eset and 
a false output appears at pm 32 anda true output appears 
at pin' 49. An input of +0.~5 mY, to the ampLifier, 
causes the flip-flop to be driven to the set state and a 
true output appears at ptn 32 and a false output appears 
at pin 49. A false output at pin 49 causes the bit weight 
to be rejected. 

9. MAINTEl'lANCE 

Standard circuit board maintenance practices apply. 
Replacement parts shall be itlose spectCled in the 
parts Hst. 

1~1 · 
When soldering ~d replacing electronic com­
ponents on the circuit board, the circuit board 
and replacement components should not be 
overheated. Use an appropriate heats Ink. 

• 
Trouble shooting Is ~asUy accomplis hed using 'test 
points TPI through TP5 and observing' voltages and 
waveforms. 

10. REPLACEMENT PARTS 

Replacement parts for tM comparator are listed in 
the following parts list. For focation and identifica­
tion of parts see figure 5. 
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11. SPECIFICATIONS 

Analog Input: 

Input sensitivity. • • • • • • • • • • • • • • • • 200 uV 
Input overload maximum •••.•• t~O V or 4 ma 
Recovery time ••••.• 1. 5 usec to within 200 uv 

'of final value after 
10 V overload 

Source resistance .•..•......•.•.... 2K 
Input ImpedjUlce ....•..••..•...... 10K 
Long term drift .•. Less than 200 uV in 30 days, 

referred to input 
Temperature coefficient of 
drUt •• -...•••.••..... 10 uV per degree C 

referred to input 

Digital Input: 

strobe • . • . • • • . . • . .. Transformer coupled 
Rise time. • • . . . . . . • . • . • • • • • .• 60 nsec 
Pulse duration.. . . . . . . • . 1 usec minlmum to 

10 usec maximum 
Level change .••...•.••.•• 6 V minimum 
Maximum DC primary/secondary ••••••• 50 V 
Capac1t1ve isolation . . • • • • • • • • • • • • • . 5 pf 
Input loading between lines • ••••••••• 2.7K 
Maximum repetttlon rate ••••••••••.. ,1 me 

Digital Output: 

Type of output. • • • • • • • • • • . •• DC flip-flop 

Output levels: 

True .••• , • • • • • • • • . • • • • • •• -9 ±3 V 
False. • • . • • • • . . • . • • • . • • • •• -0.5 V 

Output loading: 

To ground ••.••••••••••••••.••• lK 
To -12 V Une ••••••••••••••••• 12 ma • 
Capacitive ••••••.••••.••••.••• 400 pf 

Output timing: 

Rise time •••••••••• , •• 30 nsec no load, 
40nsee full load 

Fall time • • • • • • • • • • • • • 40 nsee no load, 
60 nsee (ullioad 

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

Maximum repetition rate ••••••••••• 1 me 

Power Requirements: 

Analog: 

+12 V ................. , . . • •. 25 ma 
-12 V. • . • • • • • • • • • • • • • • • • • •• 25 ma 

otgital: 

+12 V ....•.• ... ~ ••... '. . • . . . . . .. 5 rna 
-12 V ••.•••••••••••.••.•.•.. 15 ma 

Operating temper~re ••••••••••••• 0 - 50°C 

Meehanicalsize ••••••••••• 5"x5.4"xO.5" 

Connector type •••••••••••••• • . • .• 50-pin 

Board type ••••••••••• 0.90" thick glass e'poxy 

Test Points: 

Number. • • • • • • • • • • • • • • . • • . . • . . .. 5 
Data provided •••••••. '.. 1 ampllIler output 

2 ±3 V power supply 
1 strobed amplifier output 

1 flip-flop output 

Designation Color Data 

TPI 
TP2 
TP3 
TP4 
TP5 

+3 V 
-3 V 
amplUler output 
strobed amplifier output 
flip-flop serial output 

f~ 6 
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• 
PARTS LIST 

ITEM NUMBER MANUF ACTURER'S 
OR REF DESIO DESCRIPTION MANUF ACTURER . NUMBER 

1 Connector, 50 Pin, Male Redcor 600020 
2 Screw, Bind. Hd., 4-40, 7/ 61 19. , 

Cad. Stl. · 
3 Nut, Hex, S. Pat.·, 4-40, Cad. Stl. 
4 Pin, Polarizing, Female Redcor 600022 
5 Pin, Polarizing, Male Redcor 600021 
6 Screw, F. H., H-40, 100· csk, 1/2 19. , . 

Cad. Stl. . 
7 Nut, Hex, . 2-56, Cad. Stl. 
8 Washer, Lock, 112, Internal Tooth, Small 

Pattern, Cad.IStl. 
9 Washer, Lock, 114, Internal Tooth, Small , 

Pattern, Cad. Stl. . 10 CUp, Diode C.T.C . 
11 Heat Sink 

, Astro-Dynamics ~801 

12 Heat Sink 1. E. R. C. LP18A4 
CI Cap::tcitor, Selected 
C2 Capacitor, Tant., 150 mf, 15 V T.1. SCMl57HP015K4 
C3 Capacitor, Tant., 150 mC, 15 V T. I. SCM 157HP015K4 
C4 Capacitor, Mica, 300 pC Area CM15E301.J 
C5 Capac itor, Mica, 56 pC - Micatnold MCMI0D560K 
C6 Capacitor, Mica, 33 pf Micamold MCMI0D33()K 
C7 Capacitor, Mica, 33 pf Micamold MCMI0D330K 
C8 Capacitor, Cerafil, 100 pC~ Aerovox MC80VIOIAM 
CRI Diode, Sillcon ... Redcor 100780 

~------ SERIES 600 INSTRUMENTATION MODUlES-------
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ITEM NUMBER 
OR REF DESIG 

CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CRB 
CR9 
CRIO 
CRll 
CTH2 
Cn13 
CR14 
CR15 
CR16 
CR17 
CRl8 
Ql 
Q2 
Q3 
04 
05 
Q6 
Q7 
Q8 
Q9 
QI0 
Qll 
Q12 
Q13 
Q14 
Q15 
Q16 
Q17 
Q18 
019 
020 
Q2t 
Q22 
Rl· 
Rl" 
R2· 
R2" 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 
Rll 
R12 
R13 
R14 
R15 
RI6 
R17 
RIB 
R19 
R20 

• For -1 Units Only 
"For -2 Units Only 

8 

DESCRIPTION 

Diode, Silicon 
Diode, Silleon 
Diode, Sllteon 
Diode, Silicon 
Diode, Silicon 
Diode, Silicon 
Diode, Silicon 
Diode, Silicon 
Diode, Silicon 
Diode, Silicon 
Diode, Silicon 
Diode, Silicon 
Diode , Silicon 
Diode, Silicon ' 
Diode , Silicon 
Diode, Sillcon 
Diode, Silicon 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
TranSistor 
TranSistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Resistor, W. W., 4. 75K,-:l:. 02% 
ReSistor, W. W., 3. 75K, :1:. 02% 
ReSistor, W. W., 4. 99K, t. 02% 
Resistor, W. W., 3. 99K, t .02% 
Potentiometer, 500 ohm 
PotenHometer, 10 ohm 
Potentiometer, 20 ohm 
ReSistor, Comp., 200 ohm, 1/ 4W, :1: 5% 
PotenHometer, 10 ohm 
ReSistor, Comp., 10 ohm, 1/ 4W, t5% 
ReSistor, Comp., 10 ohm, 1/4W, <1: 5% 
Resistor, Comp., 1. lK, 1/4W, ±5% 
Resistor, Comp., 1. lK, 1/ 4W, ±5% 
Resistor, Comp., 1K, 1/ 4W, r5% 
Resistor, Comp., 15K, 1/ 4W, t 5% 
Resistor, Comp., lK, 1/ 4W, t 5% 
Resistor, Comp., 100 ohm, 1/ 4W, :1: 5% 
Resistor, Comp., 1. 2K, 1/4W, :1:5% 
ReSistor, Comp., 22 ohm, 1/ 4W, :1:5% 
ReSistor, Comp., 1. 2K, 1/4W, 5% 
Resistor, Comp., 22 ohm, 1/4W, :1: 5% 
ReSistor, Comp., 100 ohm, 1/4W, +. 5% 

MANUFACTURER 

Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Red~or 

Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Philco 
Philco 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Phllco 
Philco 
Philco 
Phllco 
Phtlco 
Phllco 
Phllco 
Phllco 
Philco 
Redcor 
Redcor 
Redcor 
Redcor 
Teledyne 
Teledyne 
Teledyne 
A. B. 
Teledyne 
A. B. 
A.B. 
A. B. 
A. B. 
A.B. 
A. B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B . 

MANUFACTURER'S 
NUMBER ' 

100780 
100780 
100780 
100780 
100780 
100780 
100780 
100780 
100780 
100780 
100780 
100780 
10078Q 
100780 
100780 
100780 
100780 
100837 
101131 
2N2401 
2N2401 
100836 
100837 
100836 
100836 
100837 
]00836 .. 
100837 
100836 
100837 
2N2401 
2N2401 
2N2401 
2N2401 
2N2401 
2N240l 
2N2401 
2N2401 
2N2401 
101015- B-4750RO 
101015- B-3750RO 
101015- B-4990RO 
101015-B-3990RO 
361, End , Adj. 
361, End Adj. 
361, End Adj . 
RC07GF221J 
361 , End Adj . 
RC07GFIOOJ 
RC07GFtOOJ 
RC07GFI12J 
RC07GF112J 
RC07GFI02J 
RC07GF153J 
RC07GFI02J 
RC07GFIOlJ 
RC07GF122J 
RC07GF220J 
RC07GF122J 
RC07GF220J 
RC07GFIOIJ 



ITEM NUMBER 
OR REF DESIO DESCRIPTION 

R21 Resistor, Camp., 100 ohm, 1/ 4W, t 5% 
R22 Resistor, Camp., 22 ohm, 1/4W, 1:5% 
R23 Resistor, Comp., 22 ohm, 1/4W, :t5% 
R24 Resistor, Camp., lK, 1/4W, *5% 
R25 Resistor, Comp., 100oh"" 1/ 4W, *5% 
R28 Resistor, Oep. Car ., '750 ohm, :t l% 
R27 Resistor , Dep. Car. , 1. 21K, ±1% 
R28 Resistor , Dep. Car., 1. 78K, ±1% 
R29 Resistor, Comp . , 33K, 1! 4W, ±5% 
R30 Resistor, Camp., 33K, 1/ 4W, t 5% 
R3t Resistor, Camp., 220 ohm, l/4W, ±5% 
R32 Resistor, Camp., 150 ohm, 1/ 4W, ±5% 
R33 Resistor, Comp., 150 ohm, 1/4W, ±5% 
R34 Resistor, Comp., 220 ohm, 1/ 4W, *5% 
R35 Resistor, Comp., 10K, 1/4W, ±5% 
R36 Resistor, Camp., 10K, 1/ 4W, :1: 5% 
R37 Resistor, Camp., 220 ohm, 1/ 4W, ±5% 
R3S . Resistor, Camp., lK , 1/4W, t 5% 
R39 Resistor, Camp. , 10K, 1/4W, t 5% . R40 Resistor , Comp., 15K, 1/4W, 15% 
fl41 Resistor, Comp., 100 ohm, 1/ 4W, t:5% 
R42 Potentiometer, 1K 
R43 . Resistor, Camp., 15K, 1/4W, ±5% 
R44 Resistor, Camp., 2K; l/4W, *5% 
R45 Resistor, Camp., lK, l/4W, ±5% 
R46 Resistor, Comp., 2K, 1/4W,±5% 
R47 Resistor, Camp., 2.4K, 1/4W, t 5% 
R48 Resistor , Comp., 100 ohm, 1/ 4W, ±5% 
R49 Resistor, Camp., 1K, 1/4W, i 5%. 
RSO Resistor, Comp., LK, 1/ 4W, ±S% 
RSl Resistor, Camp., lK, 1/4W, ±5% .. R52, Resistor, Camp., 100 ohm, 1/ 4Wj *5% 
R53 Resistor, Camp., 39K, 1/ 4W, ±5% 
R54 Res istor, Comp., 1K, 1/ 4W, *5% 
R55 Resistor, Camp., 5.1K, l/4W, :1: 5% 
R56 Resistor, Comp., 39K, 1/4W, <1:5% 
R57 Resistor, Comp., 5.1K, 1/ 4W, :1:5% 
R58 Resistor, Camp., lK, 1/ 4W, ±5% 
R59 Resistor, Comp., lK, t / 4W, ±5% 
T1 Transformer 
T2 Transformer 
TPI Test Jack, Black 
TP2 Test Jack, Black . 
TP3 Test Jack, Red 
TP4 Test Jack, Black 
TP5 Test Jack; Green 

MANUFACTURER 

A.B. 
A. B. 
A.B. 
A.B. 
A.B. 
T. t. 
T.r. 
T.I. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
-A. B. 
A.B. 

i· B
. .B. . 

A.B. 
A.B . 
A.B. 
Teledyne 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B . 
A. B.-
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
Redcor 
Redcor 
Uclnite 
Uclnite 
Ucinite 
Uclnlte 
Ucinite 

• 

MANUFACTURER'S 
NUMBER 

RC07GFI01J 
RC07GF220J 
RC07GF220J 
RC07GFI02J 
RC07GFIOIJ 
RN60a7500F 
RN60B1211F 
RN60B178tF 
RC07GF333J 
RC07GF333J 
RC07GF22lJ 
RC07GF151J 
RC07GF151J 
RC07G F221.J 
RC07GFI03J 
RC07GFI03J 
RC07GF221J 
RC07GFI02J 
RC07GFli3J 
RC07GFI 3J · 
RC07GFI01.J 
361, End Adj 
RC07GF153J 
RC07GF202J 
RC07GFI02J 
RC07GF202J 
RC07GF242J 
RC07GFIOIJ 
RC07GFI02J 
RC07GFI02J 
RC07GFI02J 
RC07GFIOIJ 
RC07GF393J 
RC07G F I 02,1 . 
RC07GF5 12J 
RC07GF393J 
RC07GF 5 12J 
RC07GFI02J 
RC07GFI02J 
100872 
100872 
119437 - C 
119437-C 
119437-B 
119437-C • 
119437-F 

I) 
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Two versions of 600205 Manual are included in the 
600975 System Manual. "':; 

60097 5 Sys tems, previous to Serial No. 2095 uUlized 
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 



then 

(Rl + R3 + R4) 

and when E r equals 0 re 

E
1n 

.. +20 volts 

o volts 

If El Is at the +lO-volt position and Ere! equals 
-10 volts, 

then 

10 Ere{ 

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

+10 volts 

and when Erer equals 0 

-10 volts 

The input resistors R3 and R4 can be u&l!d to adjust 
the full scale input, as indicated by: 

E (Rl + R3 + R4) 
ref 

RX 

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

10 
+ 

(Rl + R3 + R4) (R2 + R5) 

Erer 
(Rl + R3 + R4) 10 (Rl + R3 + R4) 

R2 + R5 10 

• 

Rx 
Ein o-----'\I.)Vv--I\,.h.'I\r----'VV'"'--..--.-.. 

R3 R4 Rl 

\,-----o .- ERef 

2 

R2 

R5 

El 

0---0 +10Y 
E3 

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

Transistor Q2 is a differential ampllfler 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
ential amplifier and constant current stage Q3-Q4-Q7 
provides additional amplification. Complementary 
emitter-followers Q5 and Q6 provide current ga.1n and 
isolation. The output of Q5 and Q6 Is fed to the 
strobed amplifier. 

In order to maintain drUt 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 -3 V 
supply consists of Q8, Q9, and Q10. Stage Q8 is a 
series regulator controlled by Q9 and QI0. Stage Q9 
is referenced by zener diode CR8 and stage QI0 by 
CR6 and CR7. The + 3 V power supply consists of 
Q11, Q12, and Q13. Stage Q13 is a series regulator 
controlled by Qll 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-
Ql7 -Q 18. The output of the amplifier is appli ed to 
differential amplifier Q14-Q15. The output of Q14-
Q15 Is fed to dWerentiai 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 Ql7 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 Q 16 and Q 17 . Potentiometer R42 func­
tions as a zero or threshold adjustment of the strobed 
amp!Uler. This adjustment provides a method of 
zero adjusting the complete converter, in the case 

of a unipolar analog-to-digltal converter. Trans­
former Tl and T2 provide isolation interface. Both 
transformers will sustain a pulse of 0 . 5 usec. Trans­
former Tl 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 negatlve-goln!! or 
positive-going pulse 18 provided by tho 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 Qlj} through Q22 and is a conventional DC bi-stable 
circuit. The flip-flop Is resetooby 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 s~t 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 fllp- flop to be dr Iven to the set state and a 
true output appear s at pin 32 and a false output appear s 
at pin 49. A false output at pin 49 causes the bit weight 
to be rejected. 

9. MAINTENANCE 

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

I:EEI 
When soldering and replacing electronic com­
ponents on the circuit board, the circuit board 
and replacement components should not be 
overheated. Use an appropriate heatslnk. 

Trouble shooting is easily accomplished , \I s ing test 
points TPI 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 Identlflca­
tion of parts see figure 5. 
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Figure 3. Model 600205 Comparator Amplifier, Logic Diagram 
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11. SPECIFICA nONS 

Analog Input: 

Input sensitivity. • • • . • • • • • • • • • • •• 200 uV 
Input overload maximum. • • . •. 1:10 V or 4 ma 
Recovery time ••••.• 1. 5 usee to within 200 uv 

of final value after 
10 V overload 

Source resistance • ' ....•............ 2K 
Input impedance ..•.•..••..•••..•. 10K 
Long term drift .•• Less than 200 uV in 30 days, 

referred to Input 
Temperature coefficient of 
drift •. -.•...••••••..• 10 uV per degree C 

referred to input 

Digital Input: 

Strobe . . • . • • . . . . . .. Transformer coupled 
Rise time. . . . . . . . . . . . . . . . . . .. 60 nsec 
Pulse duration. • . . . . . . • . 1 usec minimum to 

10 usec maximum 
Level change ..•.........• 6 V minimum 
Maximum DC primary/ secondary ••••••• 50 V 
CapaclUve Isolation ....•.•••••.•••• 5 pf 
Input loading between lines ••••••.•.• 2.7K 
Maximum repetition rate. . • • . • • . . . .. 1 me 

Digital Output: 

Type of output . . • • . • • • • • . . •• DC Oip- (lop 

Output levels: 

True. • • . . . • • • • • • • • • • . . • .• -9 ±3 V 
False ..•.••••.••••••••• ' . •• -0.5 V 

Output loading: 

To ground ......••••••••••...•• lK 
To -12 V line .•.•••••••••••••• 12 ma 
Capacitive ••••••••••• •••• •• •• 400 pf 

output timing: 

Rise time .•••••••••••• 30 nsee no load, 
40 nsee full load 

Fall time •••••.•.••••• 40 nsec no load, 
60 nsec full load 

Delay time from strobe Input. • • . • . • 100 nsee 

Maximum repetition rate •••••.•.. ". 1 mc 

Power Requirements: 

Analog: 

+12 V. . • . . . • . . • • . . . . • . . . . .. 25 ma 
-12V ...•.•.•.••••.••...•.. 25ma 

Digital: 

+12V •..•• ••••••. •••••.••.•• 5ma 
-12 V •...•••.•••••.....•••.. 15 ma 

Operating temp(!rature .••••..•..•.. 0 - 50°C 

Mechanlcalsize •••••••••. • 5"x5.4"xO.5" 

Connector type .•••.••••.......... 50-pin 

Board type .....•.•••• 0.90" thick glass epoxy 

Test Points: 

Number. . . . . • . • • • • • • • . . . . . . . • . .. 5 
Data provided . . . . . • . . .. 1 amplifier output 

2 ±3 V power supply 
1 strobed amplifier output 

1 Uip- nop output 

DeSignation 

,TPI 
TP2 
TP3 
TP4 
TP5 

Color 

+3 V 
-3 V 

Data 

amplifier output 
strobed ampl Hier output 
flip-flop serial output 

-------SERIES 600 INSTRUMENTATION MODULES-------
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Figure 5. Mode l 600205 Comparator Amplifier, Parts Location 

ITEM NUMBER 
OR REF DESIG 

1 
2 

3 
4 
5 
6 

7 
8 

9 

10 
11 
12 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
CRl 

PARTS LIST 

DESCRIPTION 

Connector, 50 Pip, Male 
Screw, Bind. Hd., 4-40, 7/ 61 19 . , 
Cad. Stl. · 
Nut , Hex, S. Pat., 4-40, Cad. SU. 
Pin, Polarizing, Female 
Pin, Polariz ing, Male 
Screw, F. H., #4-40, 100· csk, 1/ 2 Ig . , 
Cad. Stl. 
Nut, Hex, 2-56, Cad. Stl. 
Washer, Lock, H2, Internal Tooth, Small 
Pattern, Cad. Stl. 
Washer, Lock, #4, Internal Tooth, Small 
Pattern, Cad. Stl. 
Clip, Diode 
Heal Sink 
Heat Sink 
Cap::lc ito r, Se lected 
Capacitor, Tant. , 150 mr, 15 V 
Capacitor, Tant., 150 mf, 15 V 
CapaCitor, Mica, 300 pf 
Capacitor, Mica, 56 p{ 
Capacitor, Mica, 33 pC 
Capacitor, Mica, 33 p{ 
Capacitor , Ceram, 100 pf 
Diode Silicon 

MANUFACTURER 

Redcor 

Redcor 
Redcor 

C.T. c. 
Astro-Dynamlcs 
!. E. R. c. 

T.!. 
T.!. 
Arco 
Mlcamold 
Micamold 
Micamold 
Aerovox 
Redcor 

12 

8 

MANUFACTURER'S 
NUMBER 

600020 

600022 
600021 

2801 
LP18A4 

SCM157HP015K4 
SCM157HPOl5K4 
CM15E301J 
MCMI0D560K 
MCMIOf)330K 
MCMI0D330K 
MC8DVIOIAM 
100780 

6 
o 

,) 0 
( 2 
(. ) 0 
[\ 5 
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ITEM NUMBER 
OR REF DESIG 

CR2 
CR3 
CR4 
CR5 
CR6 
eR7 
CR8 
CR9 
CRID 
CRU 
Cn12 

• CR13 
CR14 
CRl5 
CR16 
CRt7 
CRI8 
<;;'1 
Q2 
Q3 
04 
05 
Q6 
Q7 
Q8 
Q9 
QIG 
Qll 
Q12 
Q13 
QI4 
QI5 
QI6 
Q17 
QI8 
019 
020' 
Q2I 
Q22 
Rl· 
Rl'" 
R2· 
R2" 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIG 
RU 
R12 
R13 
RI4 
R15 
RI6 
R17 
R18 
R19 
R2O' 

.For -1 Units Only 
"For -2 Unlts Only 

8 

DESCRIPTION 

Diode, SlIleon 
Diode, Silicon 
Diode, Sllieon 
Diode, Sllieon 
Diode, Sllieon 
Diode, Silicon 
Diode, Stlleon 
Diode, Silicon 
Diode, Silicon 
Diode, SHicon 
Diode, Silicon 
Diode, SIlicon 
Diode, SIlicon 
Diode, Silicon 
Diode, Silicon 
Diode, SIlicon 
Diode, SIlicon 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 

" 

Resistor, W. W., 4. 75K, t .O'2% 
Resistor, W. W., 3. 75K, t. O'2% 
Resistor, W. W., 4. 99K, t. O'2% 
Resistor, W. W., 3. 99K, t. D2% 
P ctentiometer, 50'0' ohm 
Potentiometer, 10' ohm 
Potentlomete r, 20' oh m 
Resistor, Comp., 20'0' ohm, 1/4W, +5% 
Potentiometer, 10 ohm 
Resistor, Comp., 10' ohm, 1/ 4W, t5% 
Resistor, Comp., 10' ohm, 1/ 4W, ±5% 
Resistor, Comp., 1. lK, 1/4W, i 5% 
Resistor, Comp., 1. lK, 1/ 4W, t5% 
Resistor, Comp., lK, 1/ 4W, ±5% 
Resistor, Comp., 15K, 1/ 4W, t5% 
Resistor, Comp., lK, 1/4W, ±5% 
Resistor, Comp., 10'0' ohm, 1" 4W, t5% 
Resistor, Comp., 1. 2K, 1/4W, ±5% 
Resistor, Comp., 22 ohm, 1/ 4W, ±5% 
Resistor, Comp., 1. 2K, 1/ 4W, ±5% 
Resistor, Comp., 22 ohm, 1/ 4W, -/:5% 
Resistor, Comp., 10'0' ohm, 1/ 4W, t5% 

MANUFACTURER 

Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redr:or 
Redcor 
Redcor 
Rpdcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Philco 
Philco 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Phllco 
Philco 
Philco 
Philco 
Philco 
Philco 
Philco 
Philco 
Philco 
Redcor 
Redcor 
Redcor 
Redcor 
Teledyne 
Teledyne 
Teledyne 
A. B. 
:reledyne 
A. B. 
A. B. 
A. B. 
A.B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A.B. 
A.B. 

MANUFACTURER'S 
NUMBER 

10'0'780' 
10'0'780' 
10'0'780' 
10'0'780' 
10'0'780' 
10'0780' 
10'0'780' 
10'0'780' 
10'0'780' 
10'0'780' 
10'0'780' 
10'0'780' 
10'0'780' 
10'0780' 
10'0'780' 
10'0'780' 
10'0'780' 
10'0'837 
10'1131 
2N24O'l 
2N24O'l 
10'0836 
100'837 
10'0836 
10'0836 
10'0837 
10'0'836 
100837 
10o.B36 
100'837 
2N24O'l 
2N2401 
2N2401 
2N24O'l 
2N24O'l 
2N2401 
2N24O'l 
2N2401 
2N2401 

• 101O'I5-B-475O'nO 
10'10'15- B-37 5O'RO' 
10'10'15- B- 499O'RO' 
lO'lO'15-B-399O'RO' 
361, End. Adj . 
361, End Adj . 
361, End Adj. 
RCO'7GF221 .1 
361, End Adj. 
RCO'7GFIO'O'.J 
RCO'7GFIO'O'J 
RCO'7GF1l2J 
RCO'7GF112J 
RCO'7GFIO'2J 
RCO'7GF153J 
RCO'7GFIO'2J 
RCO'7GFIO'IJ 
RCO'7GF122J 
RCO'7GF22O'J 
RCD7GF122J 
RCO'7GF22O'J 
RCO'7GFtDIJ 

.. 

t": 

t~ED~~~---
• 



ITEM NUMBER 
OR REF DESIG DESCRIPTION 

R21 Resistor, Comp., 100 ohm, 1/4W, t5% 
R22 Resistor, Comp., 22 ohm, 1/4W, +5% 
R23 Resistor, Comp., 22 ohm, 1/ 4W, +5% 
R24 Resistor, Camp., lK, l/4W, t5% 
R25 Resistor, Comp., 100 ohm, 1/4W, +5% 
R26 ReSistor, Dell. Car . . , 750 ohm, d% 
R27 Resistor, Dep. Car., 1. 21K, +1% 
R28 ReSistor, Dep. Car., 1. 78K, ±1% 
R29 ReSistor, Camp., 33K, 1I4W, 15% 
R30 llesistor, Camp., 33K, 1/ 4W, t5% 
R31 ReSistor, Comp., 220 ohm, 1/ 4W, +5% 
R32 Resistor, Comp., 150 ohm, 1/4W, +5% 
R33 ReSistor, Comp., 150 ohm, 1/ 4W, t5% 
R34 ReSistor, Camp., 220 ohm, 1/ 4W, +5% 
R35 Resistor, Camp., 10K, 1/4W, ±5% 
R36 Resistor, Comp., 10K, l!4W, ±5% 
R37 ReSistor, Comp., 220 ohm, 1/4W, ±5% 
R38 Resistor, Comp., lK, 1/ 4W, t5% 
R39 Resistor, Comp., ~OK, 1/4W, t 5% 
R40 Resistor, Camp., 15K, 1/4W, t 5% 
R41 ReSistor, Comp., 100 ohm, 1/4W, +5% 
R42 Potentiometer, lK 
R43 Resistor, Comp., 15K, 1/4W, +5% 
R44 Resistor, Camp., 2K, 1/ 4W, ±5% . R45 Resistor, Comp., lK, 1/4W, ±5% 
R46 Res istor, Comp., 2K, 1/4W, 1: 5% 
R47 Resistor, Camp., 2.4K, 1/ 4W, ~5% 
R48 ReSistor, Comp., 100 ohm, 1/4W, ±5% 
R49 Resistor, Comp., 1K, I!4W, t 5% 
R50 Resistor, Comp., lK, 1/4W, ±5% 
R51 Resistor, Comp •• lK, 1/4W, ±5% 
R52 ReSistor, Camp., 100 ohm, 1/ 4W, ±5% 
R53 Resistor, Camp., 39K, 1/ 4W, t5% 
R54 Resistor, Camp., lK, 1/4W I ±5% 
R55 . Resistor, Comp., 5.1K, 1/4W, ±5% 
R56 Resistor, Comp., 39K, 1/ 4W, +5% 
R57 ReSistor, Comp., 5.1K, 1/4W, t5% 
R58 Resistor, Camp., lK, 1/4W, ±5% 
R59 Resistor, Comp., lK, 1/4W, ±5% 
Tl Transformer 
T2 Transformer 
TPI Test Jack, Black 
TP2 Test Jack, Black 
TP3 Test Jack, Red 
TP4 Test Jack, Black 
TP5 TesfJack, Green 

MANUFACTURER 

A.B. 
A.B. 
A.B. 
A. B. 
A.B. 
T.t. 
T.I. 
T.r. 
A.B. 
A.B. 
A.B. . 
A. B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
Teledyne 
A.B. 
A.B. 
A. B . , 
A.B. 
A. B. 
A.B. 
A.B. 
A. B. 
A. B. 
A. B. 
A.B. 
A.B . 
A. B. 
A. B. .. 
A.B. 
A.B. 
A.B. 
Redcor 
Redcor 
Ucinite 
Ucinite 
Ucintte 
Ucinlte 
Uc1nUe 

MANUFACTUHER'S 
NUMBEH 

RC07GFIOIJ 
RC07GF220J 
RC07GF220J 
RC07GFI02,J 
RC07GF101.J 
RN60B7500F' 
RN60B1211F 
RN60BI781F 
RC07GF333J 
RC07GF333J 
RC07GF221.1 
RCQ7GF151J 
RC07GFI51J 
RC07G F22 \.J 
RC07GFI03J 
RC07GF 103J 
RC07GF22 U 
RC07G F 102J 
RC07GFI03J 
RC07GF153J 
RC07GFIOIJ 
361 , End Adj 
RC07GF153J 
RC07G F202 .J 
RC07G F 102.1 
R C07G F2 02.1 
RC07G F242.1 
RC07GF 10lJ 
RC07GFI02J 
RC07GFI02J 
RC07GFI02J 
RC07GFIOIJ 
RC07G F393.J 
RC07GF 102.1 
RC07GF512.J 
RC07GF393.J 
RC07GF512,T 
RC07GFI02J 
RC07GFI02.J 
100872 
100872 
119437-C 
119437 -C 
119431'- B 
119437-C 
119437-F 

6 
o 
o 
2 

,. ' 0 
() 5 

r-:.---~--- SERIES 600 INSTRUMENTATION MODUlES-------

9 

• 



NOTE 

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

600975 Systems, previou~ to Seri~l No. 2095 utilized 
the original 600205 card (appropriate manual has 
reduced print); Serial No. 2095 and up utilized the 
revised 60020) card. 

Refer to picture in manual if uncertain which manual 
1s effective for a specific card . 

• 

(600205) 
Addendum 
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INSTRUCTION MANUAL FOR 

COMPARATOR AMPLIFIER MODEL 600205 

1 (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." 

• 

FIGURE 1 MODEL 600205 COMPARATOR AMPLIFIER 

1. 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 SO pin module card with components mounted on one side. The board assem­
bly measures 5" x 5.4" inches and requires <Ike standard card space. Test points 
are provided on top edge of the card for waveform observation and trouble 
shooting 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 a voltage analog input against 
a preCisely generated voltage (See 600122 modulU) of the opposite polarity. 
The algebraic sum of the two voltages are amplirred successfully by the fast 
recovery and strobed amplifiers. The strobed amplifier is interrogated at a 

• 



2 (600205) 

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, ) and 4) 

5. Resistance Adder Network - The resistance adder network receives three 
inputs. The analog input is received through PI pin 1 to R4, the resistor mat­
rix input is applied to pin 20, and a +lO-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 +IO-volts reference which is used as an offsetting volt~ge 
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). 

.. 
20 

R2 

X AMPLIF~--, 
--

~---~~.~~---------ILr--

1 
v---------------~-----~ 

R5 

Figure 2 

The amplifier input is obtained at X 

EX is the analog input and the unknown 

-E ref 
variable from 0 volts to -10 volts 

+E ref is fixed and is +10 volts 



-
R7 is the sourse resistance of -E f and is constant at 2.SK re 
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 

RS is the main offsetting resistor and is 4.99 Kilohms .... 
The voltage equation for X to be zero i.e. the null condition is 

• _ EX Eref 
o = R2 + R3 + R4 + R6 + RS 

E 
ref ---R7 

3 (600205) 

With normal values for R2 + R3 + R4 + and RS + R6 at 5000 ohms, R7 at 2500 ohm 
and ±E f = 10 volts then the equation balances with EX = +10 volts, therefore, 

re 
full scal ,e of -E f = 10 volts is obtained when EX = +10 volts. 

re 

When EX = -10 volts the equation balances when -E f = 0 volts, and when EX = re o volt~, -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 Q18. 

A floating input amplifier consisting of transistors Ql, Q2, Q3, Q4, QS, and 
Q6 amplify the input signal in successive differpntial stages. The voltage 
across the input amplifier is maintained constant by CR9 an~ the current for 
operating the amplifier iS ' derived from the ±12.S 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 conunon emitter configuration consisting of Q9. Successive gain stages 
QlO, QII and Q13 provide further amplification. QIO is a driver for the above 
aod complementary amplifier ~tages of Q15, Ql6 and Ql7. The Q14 and QIB form 
a complementary symmetrical emitter follower output stage. For small signal 
inputs the closed loop gain is established by resistors R42 and RII 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 ±0.7S 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. 

1. 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 js transmitted to the 

. ... 
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4 (600205) 

output flip-flop setting it. Should Q2S conduct then the output flip-flop 
which has already been reset by a clock pulse at pin 16 is left in the reset 
condi tion. 

8. 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 - Tire 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 ~f 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 • 

Whe~ 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 TPI through TPs and 
observing voltages and waveforms. 

12. - SPECIFICATIONS 

Fast Recovery Amplifier 

Gain: 

Input Sensitivity: 

Input Signal Maximum: 

Settling Time: 

Source Resistance: 

Output Dri ft : 

Output Noise: 

Bandwidth: 

• 

100 ±20% @ DC in the high gain 
region 

f.lmV 

5 volts or SmA 

1.3~Secs from a 5 volt' step to 
within 250mV of final value RTO 

All specifications apply for a 
source resistance of 1.25 Kilohms 

flOO millivolts over temperature 
range of 25°C f25°C 

30rnV RMS 

3db down at 750Kc 

• 



,.... 

Digita I Input 

Strobe: .. 

Rise Time: 

Pulse Duration: 

Puls~ 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: 

Digi ta I Section: 

Operating Temperature: 

Mechanical Size: 

Connector Type: 

Test Points 

Number: 

• 

Designation 

I 
2 
3 
4 
5 

Color 

Black 
Black 
Red 
Black 
Green 

Transformer coupled 

60 nanosecs 

1llSecs 

9 volts ±3 volts 

50 volts maximum 

lMc 

-9v ±3v 

0.5v ±O.Sv 

5 (600205) 

2smA to negative voltage 

2SmA to negative voltage 

Fall Time 

60 nanosecs 

60 nanosecs 

100 nanosecs 

lMc 

+l2.sv 
-12.Sv 

+12.sv 
-12.Sv 

O-SO°C 

5" X 5.4" 

50 pin 

5 

Function 

Analog ground 

Rise Time 

40 nanosecs 

40 nanosecs 

1 SOmA 
12SmA 

SmA 
20mA 

+12.Sv analog power supply 
Fast recovery amplifier output 
Strobe amplifier output 
Serial output 
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.. . , -
PARTS LIST 

600205 Comparator Ampllier 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CI ~apacitor, Mica, 47 PF Arco SCDM-IS-470K 

C2 ~epacitor, Disc, 100 PF Arco . CCO-IOI 

C3 ~ame as C2 

C4 ~ame as C2 

CS pame as C2 

C6 ~ame as C2 

C7 ~apacitor, Disc, 68 PF Arco CCO-680 

CA r:;ame as C2 • 

C9 tapacitor, Tant. , 4.7 
MFD, IOV Texas lnst. SCM47SF POlOK 

2 
CIO Same as C9 

Cll Capaciotr, Tant. , 22 
MFD, lSV Texas lnst. SCM226BPOlSK4 

Cl2 Same as CII 

CI3 ~apacitor, Disc, 36 PF Arco CCD-360 . 
Cl4 ~ame as C9 

CIS . tapacitor, Disc, 470 PF Arco CCO-471 

C16 Isame as Cl'5 

Cl7 ~apacitor, Mica, S PF Arco SCDM-IS-OSOK 

CI8 Same as C2 . 
Cl9 ~apacitor, Disc, 33 PF Arco CCD-330 

C20 lsalJle as C19 
~ 

C2I ~apacitor, Disc, 300 PF Arco CCO-301 . 

C22 Isame as C13 

C23 Capacitor, Tant, 1.0 
MFD, 3SV . TeYes lnst. SCM10SFP035K4 • 

C24 Same C23 . 

C2S Capacitor, Mica, 18 PF A'Cco SCDM-IS-180K 

C26 Capacitor, Disc, 180 PF Arco CeO-181 

.- . 
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PARTS LIST 

600205 Comparator Amplifier 

REFERENCE ". MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CRl )iode, Silicon Redcor 100780 

CR2 :;ame 8S CR] 

CR3 :;ame as CRI 

CR4 pame as CR} 

CRS pame as CR1 

CR6 pame as CR} 

CR7 5aTlle as CRI 

CR8 f'ame as CRI 

CR9 tHode, Zener Texas lnst. IN7S4A 

CRI0 pame as CR9 

CRll biode, Zener Texes lnst. IN746A 

CR12 Same as CRl· .-
• CR13 5ame as CR1 

CRI4 Diode, Zener Texas lnst. IN7S0A 
-CR15 Same as CRl 

CR16 Diode Redcor 101130 

CR17 ;ame as CR9 

CRI8 ~ame as CR9 

CR19 ~ame as CR16 
-

CR20 ~ame 85 CRI 

CR21 pame as CRI 

CR22 Same as CRI 

CR23 Same as CR1 

CR24 Same as CRI 

CR25 flame as qn 

CR26 Same as CRl .. 
CR27 Same as CRI 

CR28 Same as CRl 

El ~ot Used 

• 
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PARTS LIST 

600205 Comparator Amplifier 

REFERENCE MANUFACTURER 'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

E2 t::lip, Component C. T. C. 2146-1 . 
E3 pame as E2 

PI onnector, 50 Pin, Male Redcor 600020 

01 rransistor, Dual, SM 
bign81, NPN, Silicon Redcor 101131 

02 5ame 
, 

as 01 , 

Q3 ransistor, SM Signal, 
'lPN, Silicon Redcor 101062 

' 04 pame as 03 

05 pame as 03 

06 pame as 03 

07 irransistor, Med Power, 
~PN, Sil icon Redcor 1012 39 

08 irransistor, Med Power, 
~PN, Silicon , Redcor 101116 

Q9 irransistor, High Speed 
~witching, PNP, Silicon Redcor 101485 

010 rransistor, High Speed 
:>witching, N~N, Silicon Redcor 101484 

QIl pame as 010 

Q12 J:>ame as Q9 

Q~3 ~ame as Q9 

014 J:>ame as 010 

Q15 pame as 09 
<II> 

016 ~ame as QI0 

Q17 ~ame as 010 

Q18 ~ame as 09 

Rl Resistor, Comp, I.8K, 
~/4W ,t5% 

. 
A. B. RC07GF182J 

R2 Isee Note 

R3 Potentiometer, 500 ohm Techno 40-500 

, 
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... PARTS LIST 

- 600205 Comparator Ampbfier 

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

R4 Potentiometer, 10 ohm Techno 40-10 

R5 See Note 

R6 I:>o~entiometer, 20 ohm Techno 40- 20 

R7 Potentiometer, 10K Techno 40-10K ... 
R8 Resistor, Comp, 22K, : 

.... 1/4W ,t 5% A. B. . RC07GF223J 

R9 I:)ame as ~8 

RIO Resistor, Comp, 3.0K, 
/4W, ±5% A. B. RC07GF302J 

Rll ~esistor, Comp, 47 ohm, 
~/4W . :t 5% A. B. RC07GF470J 

R12 Resistor, Comp, 2.7K, • 
...., 

~/4W, ±5% A. B. RC07GF272J 
• R13 ~ame as R12 

R14 Pesistor, Comp, 330 ohm, 
/4W,:!:5% A. B. RC07GF331J 

R15 I:)ame as R14 

R16 Resistor, Comp, 470 ohm, 
/4W. ±5% A. B. RC07GF471J . 

R17 pame as R16 . 
RIB Resistor, Comp, 100 o~m, 

~/4W,±5% A. B. RC07GFIOIJ 

RI9 ~ame as RIB 
• . . 

R20 "ame as R16 

R21 ~esistor, Comp, 560 ohm, 
~/4W, ±5% /A. B. RC07GF56]J 

R22 ~esistor, Comp, 4.7K, 
1/4W , ±5% A. B. RC07GF472J 

R23 ~esistor , Comp, 3.3K, 
B~ 1/4W, ±5% A. RC07GF332J ... 

R24 lResistor, Comp, 200 ohm 
1/4W, t5% A. B. RC07GF201J 

R?C> isAm" A~ R~11 ,. 

• .. 
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PARTS LIST 

.. 
600205 Comparator Amplifier .. 

REFERENCE MANUF ACTURER ' S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R26 Same as Rll 

R27 Resistor, Comp, 680 ohm, 
1/4W, ±5% A. B. RC07GF681J 

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, 
1/4~, ±5% A. B. RC07GF680J 

R34 Same as R23 

R35 Same as R21 
. 

R36 Same as Rll 

R37 Same as R27 

R38 Same as R33 

R39 Same as R32 . 
R40 Same as R21 

R41 Same as Rll 

R42 Same as R22 

R43 Resistor, Comp, 1 K, 
1/4W, ±5% A. B. RC07GF102J 

R44 Same as R43 

R45 Same as R43 

R46 Resistor, Comp, 5.1 K, 
1/4W, ± 5'7. A. B. RC07GF512J 

R47 Same as R46 

~48 Same as R43 

R49 Resistor, Comp, 39 K, 
1/4W, ±5% A. B. RC07GF393J ., 

R50 Sam~ as R49 

• 
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PARTS LIST 

600205 Comparator Amplifier 

REFERENCE .. MANUFACTURER IS USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R51 Same as R43 . 
R52 Same as R18 

R53 Resistor, Comp, 2 K, 
1/4W, ±S% A. B. RC07GF202J 

RS4 Same as RS3 

R55 Resistor, Comp, 15 K, 
1/4W, ±5% A. B • RC07GF153J 

R56 Same as RSS .. 
RS7 Resistor, Comp, .2.4 K, 

h l 
1/4W, ±5% A. B. RC07GF242J 

R58 Same as R18 

R59 Same as R43 

R60 Same as R43 . , 

R61 Same as R43 

R62 Same R18 
9 

as 

R63 Potentiometer, lK Techno 40-1K 

R64 Resistor, Comp, 10 K, 
l/4W, ± 5'0 A. B. RC07GF103J 

R65 Resistor, CamP, 220 ohm, 
1/4W, ±5% A. B. RC07GF221J 

. 
R66 Same as R65 

R67 . Same as R43 

Tl Transformer Redcor 100872 

T2 Same as T1 

TPl Test Jack - Blk Ucinite 119437-C . 

TP2 Same as TP! 

TP) Test· Jack' - Red Ucinite 119437-B . 
TP4 Same as TP! 

TP5 Test Jack - Grn Ucinite 119437-E 
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PARTS LIST 

600205 Comparator Amplifier 

REFERENCE - .. MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

NOTE FOR ~2 and R5 APPLICATION 

R2 Resistor. W.W. , 4.75 K, 
±.02% Redcor lOlO15-B-4750RP * 

R5 Resistor, W.W. , 4.99 K, 
±.02% Redcor ' 101015-B-4990RD * 

R2 Resistor, W.W. , 3.75 K, 
± .02% 

- Redcor 1~10l5-B-3750RP ** 
R5 Resistor, W.W. , 3.99 K, 

±.02% Redcor 101015-B-3990RP ** 
R2 & R5 Resistor, W.W. , 4.99 K, 

1/8W. ±l% Redcor 101211-8-49900 A *** 

DASH NO. APPLICATION . 
* - 1 All Binary Units • 

** - 2 All BCD Units 

*** - 3 All 8 Bit Binary U its 

. 

. 

. 

, • 
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INSTRUCTION MANUAL 

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." 

o 00000000000 
")41 ,1'1'1011 

111111/ 
.~::::~ 

11 -1111 I 

100280·. 

.7 
50 

IS 

Figure 1 - 600200 Gating Circuits , 

1. DESCRIPTION AND PURPOSE 

o 

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 on e 
standard card space. Test points are provided on the top edge o f the C<1 1 ,1 

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 standa~d nega~ive true AND gate is comprised of siliton diodes in 

1 
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conjunction with 4.7Kohm resistors for pull down to a -12.SV. The resistors 
may be connected to a logical term, as a common input to all g~tes. 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 ................. 6 4-term AND gates 
53-term AND gates 
7 resistors 

Logic ........................... " ... Negative true, dc coupled 

Minimum Input ........•.............. -6V 

Maximum Noise Rejection ... , ........ -IV 

Maximum Reverse Recovery Time ...... 100nSec 

Maximum Output Loading: 

To Ground .................... 5 .1K 
To Negative Vol~age .......... SOma (or max load of in~ut source) 

General Specifications: 

Power Requirements ............ , '" .-12V 18.5ma 

Operating Temperature. , ............ 0-50 o C 

Mechanical Size .................... 5" x 5.4" x 0 .5" 

Connec tor Type ..................... 50 pin 

Board Type ......................... 0 . 09~' thick glass epoxy 

Test Points: 

Number ....... ...... ......... . 11 
Data Provided ... . ............ Eacff 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 usin~ test points TPI through TPll 
and observing voltages. 

• 

2 
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PARTS LIST 
., , 

600200 GATING CIRCUITS 

lU!FERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CR1 Diode, Silicon Redcor 100780-3 

CR2 Same as CRI 

CR3 Same a9 CRI 

CR4 Same as CR1 

CR5 Same as CRl 

CR6 . Same as CRl 

CR7 Same as CRI 

CR8 Same as CRI 

CR9 Same as CRI 

CRIO Same as CRl 

CRll Same as ~Rl . 

CRl2 Same as CRI 

CR13 Same as CR1 

CR14 Same as CR1 

CR1S 
. 

Same as CR1 

CR16 Same as CR1 

CR17 Same as CRl 

CRl8 Same as CR1 . 
CRl9 Same ~s CRI . 
CR20 Same as CRI 

CR21 Same as CRI 

CRn Same as CRI 

CR23 Same CRI .-as 

CR24 Same as CRI 

CR2S Same as CRI 

CR26 Same as CRl 

ftR27 Same 8S CR1 -
PI Connector, 50 Pin jRedcor 600020 
Rl i'Zist

f
r

1. 
Compo , 4.7K, 

W. -50 IAUen-Bradlev RC07GF47?T 

• .. 6 
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PARTS LIST 

600200 GATING CIRCUITS 

REFERENCE MA.NUF ACTURER ' S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBoER ON CODE 

R.2 Same as Rl . 
R3 Same as Rl 

R4 Same as Rl \ 

RS Same as Rl 

R6 Same as Rl 

R7 Same as Rl 

TPI Test Probe Receptacle,Blu Ucinite 119437-0 

TP2 Tes t Probe Receptacle,Blk Uclnite 119437-C 

TP3 Same as TP2 . 
TP4 Test Probe Recept8cle,Red Ucinite 119437-B 

TP5 Same 8S TP2 

TP6 Same as TP2 

TP7 Test Probe Receptacle,Yel Ucinite 119437-R 
TP8 Same as TP7 . 
TP9 

. 
Same TP7 

, 
as . 

TPIO Same 8S TP7 

TPll Same a8 TP7 

. 
i 

. 

7 
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POWER 
INSTRUCTION MANUAL 

DRIVER AND ONE SHOT 
FOR 
MODEL 600170 

"This manual is p"ovid~d in confid~nce for servicing and opolicotion information only and is not to be r~produced 
or divul9~d in any manner wilhout orior wrillen per'Tlission from on officer o f REDCOR CoroorOlion . " 
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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) 15 a printed circuit board mod­
ule conslstlng of three Identical Independent DC power 
driver circuits and a single monostable multlvlbrator 
(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 the driver is toprovide isolated clock 
pulses to analog-to-dlgital converters and multiplex­
ers and for clock drivers In general. lnput gating is 
included on the card to facllitate gating or 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. 

4. CIRCUIT DESCRIPTION (See Figures 2 and 3) 

5. Driver Circuit s - 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 
15 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 mainta\n a good true output wQveshape . 

6. One Shot Circuit - The one shot consists of a 
conventional two-transistor monostable mullivibrator 
and emitter-follower. The emitter-follower output 
Is fed through capacitors CIO, Cll 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 stUf output voltage and clean waveform. 

7. Maintenance - Standard circuit board maintenance 
practices apply. Re.cement parts shall be those 
specUied in the parts list. 

!'""'------- SERIES 600 INSTRUMENTAT10N MODUlES--------
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I~I 
When soldering and replacing electronic com­
ponents on the circuit board, the clrcult board 
and replacement components should not be 
overheated. Use an appropriate heats Ink. 

roubfeshooting is easily accomplished using test 
polnts-ll'PI through TP4 and observing wa~eforms. 

8. Replacement Parts - Replacement parts for the 
ower driver and one shot are listed In the parts list. 

For location and identification of parts see Figure 4. 

9. SPECIFICATIONS 

Number of circuits 

Logic ..... . 

Power Driver 

Input gating structure : 

Minimum 
Maximum 

Gating provided. 

NOise rejection .. ... . 

Minimum Input level 

Trigge r point 

3 power drivers 
lone shot 

Negative true 

........ AND, OR 
AND, AND, AND. OR 

4 term AND, single OR 

• 2.0 V 

-6 V 

Negative falling edge 

Fall time 
requ I re ments . To maintain output rise and 

fall times minimum 300 nsec . 
Otherwise none 

Maximum repetition rate ....•... .. 1 me 

Delay to last moving pOint .... 100 nsec, full 
load 

Output voltage: 

Trlle . . 
False . 

Output loading : 

To ground 
To -12 V . 

Output capacitive 
loading .. .. .. . 

~ -Output rise time: 

No load . . . 
Full load . 

-9 *3 V 
o t o. 5 V 

300 ohms 
65 rna 

800 pf with full resistive 
load to ground 

30 nsec 
60 nsec 

Output fall time: 

No load. 
Full load 

lIO nsec 
70 nsec 

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

~ to ground 

One Shot 

Input gating structure : 
-

Minimum AND, OR 
Maximum .. ' . .. . AND, AND, OR 

Input structure provided : 

Set ........ .... . 
Auxiliary ........ . 
Transformer ...... . 

2-term AND 
OR 

Direct 
Maximum DC voltage 
primary/ secondary 

Expandable gates. . . . 

50 V 

4 2-term AND 

Noise rejection ..... 2V 

Minimum trigger transition 6V 

Trigger points .. 

Transition point 

Output voltage: 

True. 
False .. .. 

Output loading: 

True. 

False 

Capacity' 

Timing requirements 

False output: 

Fall time .• . 

Rise time ... 

Positive edge to ground or 
either via transformer 

coupling 

300 nsec minimum 

- 9 t 3 V 
- 0 to. 5 V 

. . . . . .. 1. 5 K to ground 
20 rna to negative voltage 

400 ohms to ground 
20 ma to negative voltage 

. ; . . .. Maximum 200 pf 

70 nsec no load, 
100 nsec full load 

Delay 'time ..... . 

40 nsec no load, 
100 nsec full load 
100 nsec no load, 
120 nsec full load 

True output : 

Fall time 

Rise time .•. 

Delay time .. 

200 nsec no load, 
250 nsec full load 
100 nsec no load, 

150 nsec full load 
Minimum: 500 nsec, 
Maximum: variable 

o 

f ~[nc~~----
2 
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Figure 2. Power Driver and One Shot Model 600170, Logic:. Diagram 

Delay time adjustment : 

Internal. . . . . . . . . . . .. Potentiometer 2:1 
Exte rnal ........... Capacitor selection 

Repetition rate . . . . . . . . . . .. 1 MC maximum 

Power requirements ...... . +12.5 V @ 15 rna 
-12. 5 V @ 80 rna 

Operating temperature. . . . . . . . . .. 0 - 50°C 

Mechanical size .......... 5" x 5.4" x O. 4" 

Connector type . . . . . . . . . . . . . . . . .. 50-pin 

Board type ....•..... O. 90" thick glass epoxy 

Test points: 

Number .... '. . . . . . . . . . . . . . . . . . .. 4 
Data provided . . . . . . .. 3 driver true output 

lone shot set oUlput 

DeslKnaUon Color Data 

1 Black C output 
2 Brown B output 
3 Violet A output 
4 B*k One-shot set output 

~ 
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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. 114-40 x 1/ 2 19. 
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 
Cl Capacitor, Disc, 56 p[ Arco CCD-560 
C2 Capacitor , DiSC , 56 pf Arco CCD-560 
C3 Capacitor, DiSC, 82 pf Arca CCD-820 
C4 Capacitor , Disc, 56 pC Arco CCD-560 
C5 Capacitor, Disc, 56 pC Arco CCD-560 
C6 Capacitor, Disc, 82 p[ • Arco CCD-820 
C7 Capacitor, Disc , 56 pf Arco CCD-560 
C8 Capacitor, Disc, 56 pf Arco CCD-560 
C9 Capacitor, Disc, 82 pf Arco CCD-820 
CI0 Capacitor , Mica, 100 pf Arco CM15-E-I01J 

·Cll Capacitor (selected) 
C12 Capacitor, Disc, 33 p[ Arco CCD-330 
Cl3 Capacitor , DiSC, 75 pf Arco CCD-750 
C14 6apacltor, Tant., .·68 uf, 35V T.I. SCM684FP035A2 
CIS Capacitor, Tant., .68 uf, 35V T.I. SCM684FP035A2 
Cl6 Capacitor, Disc, . 001 uf Arco CCD-I02 
CRt Diode, SlUcon, Redcor 100780 

• Capacitor, Cll, will be selected for one shot delay. Va.lue and type to be determined by app11 catlon. 

• 
-------- SERIES 600 INSTRUM ENTATION MOOUlES-------
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ITEM NUMBER MANUFACTURER'S 

OR REF DESIO DESCRIPTION MANUFACTURER NUMBER 

CR2 DLode, Silicon Redcor 100780 
CR3 DLode, Silicon Redcor 100780 

CR4 Diode, SlUcon Redcor 100780 
CR5 . Diode, Silicon Redcor 100780 
CRS Diode, sUteon Redcor 100780 
CR7 Ciode, Silicon Redcor 100780 
CR8 -oiode, SUteon Redcor 100780 
CR9 Diode, Silicon - Redcor 100780 
CRIO Diode, Silicon Redcor . 100780 
CRll Diode, Silicon Redcor 100'/'180 
CR12 Diode, SIlicon Redcor 100780 
CR13 Diode, Silicon Redcor 100780 
CR14 Diode, Silicon Redcor 100760 
CR15 Diode, Silicon Redcor 100780 
CR16 DLode, Silicon Redcor 100780 
CR17 -Diode, Silicon Redcor 1007'80 
CR18 DLode, SHicon Redcor 100780 
CR19 Diode, Silicon Redcor 100780 
CR20 Diode, Silicon Redcor 100780 
CR21 Diode, Silicon Redcor 100780 
CR22 Diode, Silicon Redcor 100780 
CR23 Diode", Sillcon 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 Tran s istor, PNP • Redcor 101120 
Q4 T ran s istor, PNP Redcor 101120 
Q5 Transistor, PNP Redcor 101120 
Q6 Transistor, PNP' Redcor 101120 
Q7 Transis tor, PNP Redcor 101120 
Q8 Tran s istor, PNP Redcor 101120 
Q9 Transistor, PNP Redcor 101120 
QIO Transistor, PNP Redcor 101120 
Ql1 Transistor, PNP Redcor 101120 
Q12 Transistor, PNP Redcor 101120 
Q13 Transistor, PNP Redcor 101120 
Q14 Trans istor, PNP Redcor 101120 
QI5 Transistor, PNP Redcor 101120 
RI Resistor, Comp., 4.7K, 1/ 4W, ±5% A. B. . RC07GF472J 
R2 Resistor, Comp. , 27K, 1/ 4W, t 5% A.B. RC07GF273J 
R3 Resistor, Comp., 4.7K, 1/ 4W, ±5% A.B. RC07GF472J 
R4 ~esistor, Comp. , lK, 1/4W, ±5% A.B. RC07GFI02J 
R5 Resistor, Comp., 4.7K, 1/ 4W, ±5% A.B. RC07GF472J 
R6 Resistor, Comp., 4.7K, 1/ 4W, t 5% A.B. RC07GF472J 
R7 Resistor, Comp., 39K, 1/ 4W, ±5% A.B. RC07GF393J 
R8 Resistor, Comp., 39K, 1/ 4W, ±5% A.B. RC07GF393J 
R9 Resistor, Comp., lK, 1/ 4W, ±5% A.B. RC07GFI02J 
RIO Resistor, Comp., 10K, 1/ 4W, ±5% . A.B. RC07GFI03J 
Rll Resistor, Comp., 100 ohm, l/4W, ±5% A.B. RC07GFI0IJ 
R12 Resistor, Comp., 4.7K, 1/4W, ±5% A.B. RC07GF472J 
R13 Resistor, Comp., 27K, 1/4W, ±5% A.B. RC07GF273J 
R14 Resistor, Comp., 4.7K, 1/4W, ±5% A.B. RCO~472J 
R15 Resistor, Comp., lK, 1/ 4W, ±5% A.B. RCO 102.1 
R16 Resistor, Comp., 4.7K, 1/4W, ±5% A.B. RC07Gr472.1 
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ITEM NUMBER 
OR REF DESIG DESCRIPTION 

R17 Res istor, Compo , 4.7K, 1/ 4W, ±5% 
RIB Resis tor, Compo , 39K, 1/ 4W, t 5% 
R19 Resistor , Compo , 39K, 1/ 4W, :t 5% 
R20 Resistor, Compo , 1K, l/4W, ±5% 
R21 Resistor, Compo , 10K, 1/ 4W, t 5% 
R22 Resistor, Compo , 100 ohm , 1/ 4W, *5% 

~ . R23 ReSistor, Compo , 4.7K, 1/ 4W, t 5% 
R24 Resistor, Comp. , 27K , l/4W , ±5% 
R~ ReSistor, ·Comp. , 4. 7K, 1/ 4W, j 5% 
R26 Resistor, Comp., lK , 1/ 4W, ±5% 
R27 ReSistor, Comp., 4. 7K, l/4W, t 5% 
R28 Resistor, Compo , 4. 7K , 1/ 4W, t 5% 
R29 Resistor, Comp. , 39K, 1/ 4W , i 5% 
R30 Resistor, Comp., 39K, l/4W , t 5% 
R31 Resistor, Comp. , lK, 1/ 4W , +5% 
R32 ReSistor, Comp. , 10K, l/4W, t 5% 
R33 Resistor, Camp . , 100 ohm, 1/ 4W, t 5% 
R34 Res is tor, Comp. , 30K, l/4W, r5% 
R35 Resistor, Comp. , 39K, 1/.4W, t 5% 
R36 Pote ntiomete r , lOR , l/4W 
R37 Res is tor, Comp. , 4. 7K, 1/ 4W, t 5% 
R38 Resistor, Camp., 820 ohm, 1/ 4W, t 5% 
R39 Res istor, Camp., 4. 7K, l/4W, ±5% 
R40 ReSis tor, Comp. , 27K , 1/ 4W, 1: 5% 
R41 ReS istor , Comp. , 820 ohm, 1/ 4W, 10 5% 
R42 Resistor, Comp . , 100 ohm, 1/ 4W, t 5% 
R43 Res istor, Comp. , 10K, l/4W, t 5% 
R44 ReSistor, Comp. , 5.1K, 1/4W, t 5% 
R45 ReSistor, Compo , 750 ohm, 1/ 4W, 1. 5% 
T1 Transformer, Pulse 
TP1 Test Jack, Black 
TP2 Test Jack, Brown 
TP3 Test Jack, Violet 
TP4 Test Jack, Black 

MANUF ACTURER 

A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A. B. 
A. B. 
A. B. 
A. B. 
A.B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A.B. 
Bourns 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. D. 
A. B. 
A. B. 
Redcor 
Ucinite 
Ucinite 
UctnUe 
UclnUe 

MANUF ACT VRER'S 
NUMBER 

RC07GF472J 
RC07GF393J 
RC07GF393J 
RC07GF102J 
RC07GF103J 
RC07GFIOlJ 
RC07GF472J 
RC07GF273J 
RC07GF472J 
RC07GFI02J 
RC07GF472J 
RC07GF472J 
RC07GF393J 
RC07GF393J 
RC07GFI02J 
RC07GFl03J 
RC07GFlOlJ 
RC07GF303J 
RC07GF393J 
275-1 - 103 
RC07GF472J 
RC07GF821J 
RC07GF472J 
RC07GF273J 
RC07QF821J 
RC07GFIOIJ 
RC07GFI03J 
RC07GF512J 
RC07GF751J 
100872 
119437-C 
119437-0 
119437-K 
119437 - C 

.. 

f.I ( 

f- ( 
C ( 
C· 
0; 
R ( 
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1 (600160) 

OCTAL COUNTER AND DECODER 600160 

_ Thi~module contains 3 AC coupled ~lip ~lops 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 ~ith 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 the counter flip flops are 

also available. 

Specifications 

Module Type: 

No. of circuits: 

Type .of logic: 

Logic levels: 

True 

False 

Count.er Section 3 flip flops 

Input gate structure 
fined: 

Noise rejection: 

Minimum input: 

Trigger point: 

Trigger rise time: 

Octal counter and decoder 

3 flip flop and 9 dual 
inverters 

Negative true 

-9 volts ±3 volts 

o 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 

• 
200 nanosec minimum 

• 
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2 (600160) 

600160 Specification (continued) 

Output loading 

To ground: :l<i 

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.smA 

less than 100pf 

I 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 

I SmA 

1000 pf 

1 Megacycle 

From c~ock input to decoded 
output 200 nanosecs 



600160 Specification (continued) 

Rise time 

No load: 

Full load: 

Fall time 

No load: 

Full load 

Power required: 

... 

Mechanica1 size: 

Connector type: 

• 

Operating Temperature: 

30 nanosecs 

40 nanosecs 

40 nanosecs 

60 nanosecs 

+12.5 

-12.5 

15mA 

200mA 

5" x 5.4" x 0.5" 

50 pin 

O-SO°C 

3 (600160) 
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REFERENCE 
DESIGNATION 

Cl 

C2 

C3 

C4 

CS 

C6 

C7 

C8 

C9 

CIO 

Cll 

C12 

C13 

CI4 

CIS 

CI6 

C17 

C18 

CI9 

C20 

c C2I 

C22 

C23 

C24 

c CRl 

CR2 

PARTS LIST 

OCTAL COUNTER AND DECODE 

PRINTED WIRING ASSEMBLY 

DESCRIPTION MANUF ACTURER 

Capacitor, Mica, 56 PF, 
10% Micamold 

Same as Cl 

Same as Cl 

Same as Cl 

Same as Cl 

Same as Cl 

Same as Cl 

Same as Cl 

Capacitor, Mica, 100PF, 
10% Micamold 

Capacitor, Mica, 33 PF, 
10% Micamoid 

Same as CIO 

Same as C9 . 

Same as C9 

Same as CIO 

Same as CIO 

Same as C9 

Same as C9 

Same as CIO 

Same as CIO 

Same as C9 

Same as cl 

Same as CI 

Capacitor, Tantalum, 
.68MF , 3SV . Texas Inst • 

Same as C23 

Diode, Silicon, Redcor 

Same as CRl 

7 (600160) 

MANUFACTURER'S USABLE 
NUMBER ON CODE 

MQv11 OD560K . 

.. 

MCMIODIOIK 

MCMIOD330K . 
I 

I 

SCM684F2P035K4 

100780 



8 (600160) 

PARTS LIST 

REFERENCE MANUFACTURER I S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CR3 Same as CRI ... . 
CR4 Same as CRI 

~ 

CR5 .. Same as CRI • . 
CR6 Same as CRI "-

CR1 ' Same as CRI 

CR8 Same as CRI 

CR9 Same as CRI 

CRIO Salbe as CRI 

CRII Same as CRI 
- : 

CRI2 Same as CRI 

CRI3 Same as CRI 
, 

CRI4 Same as CRI 

CRIS Same as CRI 

CRI6 Same as CRI 

CRI7 Same as CRI 

CRI8 Same as CRI I 
• CR19 Same as CRI 

CR20 Same as CRI 
I 

CR2I Same as CRI 

CR22 Same as CRI 

CR23 Same as CRI . 
CR24 Same as CRI 

o CR25 Same as CRI . 

CR26 Same as CRI . 
CR27 Same as ~RI 

CR28 Same as CRI 
, 

CR29 Same as CRI 

CR30 Same as CRI 

CR3I Same as CRI 
[ 

\ 

[ 
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REFERENCE 
DESIGNATION 

CR32 

CR33 

CR34 

CR35 

CR36 

CR37 

CR38 

CR39 

CR40 

CR4I 

CR42 

CR43 

CR44 

CR45 

CR46 

CR47 

CR48 

CR49 

CR50 

CR5I 

CR52 

CR5? 

CR54 

CR55 

CR56 

C.R57 

CR58 

CR59 

CR60 

• 

DESCRIPTION 

Sam~ as CRI 

Same as CRI 

Same as CRI 

Same as ern 
Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI . 
Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same -as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

Same as CRI 

same as CRI 

Same as CRI 

Safl! as CRI 
Y J 

9 (600160) 

PARTS LIST 

MANUF ACTURER ' S USABLE . 
MANUFACTURER NUMBER ON CODE 

~ . 

. • 

. 
I 

, 



10 (600160) 

PARTS LIST 

REFERENCE MANUF ACTURER I S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON coot 

CR6I Same as CRI • . 
CR62 Same as CRl 

CR63 Same as CRl 

CR64 Same as CRl 

CR65 Same as CRl 

CR66 Same as CRl 

CR67 Same as CRI 
• . 

CR68 Same as CRl 

CR69 Same as CRl 

CR70 Same as CRl 

. CR7l Same as CRl 

CR72 Same as CRl 

CR73 Same as CRI 

CR74 Same as CRI . 

CR75 Sam~ as CRl 

CR76 Same as CRl 

CR77 Same as CRI 

CR78 Same as CRl 

CR79 Same as CRI 

CR80 Same as CRI 

CR81 Same as CRI 

CR82 Same as CRI 

CR83 Same as CRI 

Ql Transistor, PNP Redcor 101120 

Q2 Same as Ql 

Q3 Same as Ql -
Q4 Same as Ql 

Q5 Same as Ql 

Q6 Same as Ql 



11 (600160) 

PARTS LIST 

REFERENCE MANUFACTURER IS USABLE 
DESIGNATION . DESCRIPTION MANUF ACTURER NUMBER ON CODE 

,..-
07 .. ame as_ 01 

OB Same as 01 - , -
09 Same as 01 

.. 
010 Same as 01 

011 Same as 01 

012 Same as 01 

013 Same as 01 . 
Q14 Same as Ql 

Q15 Same -as Ql . 
016 Same as Ql . 
Q17 Same as Ql 

QIB Same as Ql 

Ql9 Same as Ql 

Q20 Same as Ql 

Q21 Same as Ql 

022 Same as Ql ~ 

Q23 Same as Ql 

Q24 Same as Ql ' 

Rl Resistor, Compo , 1K, 
1/4W, 5% Allen-Bradle RC07GFl02J . 

R2 Resistor, Comp. , 27K, 
1/4W, 5% Allen-Bradle RC07GF273J . 

R3 Resistor, Co.mp. , 4.7K, 
1/4W, 5% Allen-Brad1e vRC07GF4723 

R4 Same as Rl 

R5 ~ame as R2 , 

R6 Same as R3 

R7 Resistor, Comp., ,5.1K, 
1/4, 5% Al1en-Bradle vRC07GF512J 

Rf3 Same as Rl 

• 



• 
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PARTS LIST 

REFERENCE MANUFACliJRER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R9 Same as R2 .. 
.. 

RIO Same as R3 ., 
Rli Same ¥is RI G;. 

R12 Same as R2 

R13 Same as R3 

R14 Same . a s R7 . 
R15 Same as Rl . 
R16 Same as R2 

R17 Same as R3 

RIB Same as In 
R19 Same as R2 

R20 Same as R3 

R21 Same as R7 

R22 Same as Rl 

R23 Same as R2 • . 
R24 Same as R3 

R25 Same as Rl 

R26 Same as R2 ' 

R27 Same as R3 

R28 Same as R7 

R29 Same as Rl 

R30 Same ~ as R2 . 

R31. 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 

~ . .. 

• 
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PARTS LIST 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFAc:TURER 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 Rl 1 

R47 Same as R2 .. <0 

R4B Same as R3 
,," 

R49 Same as R7 

R50 Same as Rl 

R51 Same as R2 

R52 Same as R3 .. 
. 

R53 Same as Rl 

, R54 Same as R2 

R55 Same as R3 

R56 Same as R7 

R57 Same as R3 

R5B Resistor, Compo , 301<, 
1/4W, 5% Allen-Bradle RC07GF303J 

R59 Resistor, Compo , 39K 
1/4W, 5% <0 Allen-Bradle RC07GF393J 

R60 Same as Rl 

R61 Same as Rl 

R62 Resistor, COl'lp. , 8.2K, 
1/4W, 5% Allen-Bradle RC07GF882J 

.. 

R63 Same as R62 

R64 Same 8S R59-

• 
... 



14 (600160) 

PARTS LIST 

REFERENCE ... MANUFACTURER I S I-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 RS8 

R76 Same as R3 

R77 Same as R3 

R78 Same as R58 .. 
R79 Same as R59 

R80 Same as Rl 

R8I Same as Rl 

R82 Same asR62 . . . 
R83 " Same as R62 

R84 Same as RS9 

R85 Same as R58 

R86 Same as R3 

R87 Same as R3 .... 

R88 Same as R2 

R89 Same as R3 

R90 Same as R3 

R91 Same as .R2 

R92 Same as RI 

R93 Same as Rl 

" 



1S . (600160) 

PARTS LIST 

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

R94 Same as R1 

R95 Same as R1 
. 

TP1 Test Probe Receptac1e-
Blu Ucinite 1I9437-G 

TP2 Test Probe Receptac1e-
Blk Ucinite 119437-C 

TP3 Same as TP"i 

TP4 Test Probe Receptacle-
. 

Brn Ucinite 119437-D 

TPS Same as TP1 

TP6 Same as TP2 

TP7 Test Probe Receptac1e-
Orn Ucinite 119437-E 

TP8 Same as TP7 • 
TP9 Same as TP7 

TPIO Same as TP7 

. 

. 

~ 
~ 

• 



INSTRUCTION MANUAL FOR 
COMPARATOR AMPLIFIER MODEL 600205 

"This manual is provided in confidence for servicing and application information only and is not 10 be reproduced 
Of divulged in any manner without prior written permission from on offi cer of REDCOR Caro/')rotlon." 

Figure 1. Model 600205 Comparator Amplifier 

1. DESCRIPTION AND PURPOSE 

2. Description -The Model 600205 Comparator Am­
plifier Trigger (see figure 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 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 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. Settl~ or resetting the 

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

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

5. Resistance Adder Network - The resis tance 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 +lO-volt referenc e 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 +lO-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 
(Rl + R3 + R4), (R2 + R5), and (RX). Assume a 
balanced condition such that (Rl + R3 + R4) equals 
(R2 + R5) equals (RX)/ 2. If Eref equals -10 volts, 
El Is at the ground poSition and the amplifier Input 
Is at null, 

.. 6 
o 
o 
2 o (, 5 
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MANUAL FOR 

MODEL 600140 
INSTRUCTION 

CLOCK OSCILLATOR ,.. 
.~ 

"this manual Is provided In c:onFldenc:e for servlc:lng and applic:atlon Information only and Is not to be reproduc:ed 
or dlvulijed In any manner without prior written permission from an officer of REOCOR Corporotlon." 

~igure 1. Clock Oscillator Model 600140 

1. DESCRIPnQN AND PURPOSE 

2. Description - The Model 600140 ClOCK Oscillator 
(see Figure 1) is a printed circuit board module con­
sisting of an osctllator 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 polnts are provided on 
the top edge of the card for wave form observation and 
trouble shooting during operation. ... 
3. Purpose - The Clock Oscillator is usedeo provide 
two phase output pulses required to operate DC fllp­
flopsand A-Dconverters. Provisions are incorporated 
in the clock oscillator to allow the use of an external 
osclllator to operate the clock generator. 

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

5. Oscillator - The oscillator circuit consisting of 
transistors 01 and Q2 1s a complementary PNP, NPN 

Hook OSCillator. The operating frequency of the os­
cillator is determlned by R4, R5, C9 thru C3D and the 
negative voltage applied to pin 39 oC the connector. 
Coarse frequency control oE the oscillator Is accom­
plished by C9 thru C30 in 11 steps. External selec­
tion of C9 thru C30 can be accomplished by means oC 
external switch connections between the respective 
connector pin oC the capacitor and power ground (pIn 
9). Vernier frequency control of the osclllator 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 vernle r 
adjustment may be accomplished through the use of an 
external capacitor connected to pin 4 of the connector. 
When 0 exter-.1 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 + 1 Ov de 
or +12. 5v de depending upon whlch voltage is applted 
to pin 5 of the connector. The output waveform may 
be observed at TP3. 

'------SERIES 600 INSTRUMENTATION MODUlES - ------



Transistors 03, Q4, and Q5 provide further ampllI1· 
cation and squaring up of the oscillator output. The 
amplified output is square wave with the upper portlon 
of the wave form referenced at Ov dc and the lower 
portion referenced at -12. 5v dc. Two Isolated osctl­
lalor 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 TPI and 
TP" 

6. Clock Generator - The clock generator receives 
the oscillator outputs (pin 45 to 46 and pin 11 to 12) 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 or the wave rorm 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 
Hne ringing. Transistor circuits Q6 and Q7 condition 
and restore the delayed square wave. 

The delayed squar 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 
lhe positive going portion .. This rectangular waveform 
is amplified by transistors Q8 and Q9. Transistor 
Q9 also inverts the rectangular waveform so the posi­
'live going portion is 200 nanoseconds longer than the 
negative portion. This rectangular wave form has 
the positive portion at Ov dc and the negative portlon 

EXT CAP 
4 

22, 18, 34, 35, I, 20 
2, ;36, 3, 21, 23 

cD 

• 

at -12. 5v dc, and ie the C2 output applied to pin 50 of 
the connector. 

The undelayed clock generator input at pin 12 of the 
connector is applied to "and" gate CR9 and CR8 aiong 
wltti the delayed clock generator Input coming (rom 
Q7. The resuttlng waveform is a square wave of the 
same pulse width and phase as the undelayed clock, 
generator input at p1n 12 or the connector. The wave­
form is ampltlled by transistor QI0 lid Qll and ap· 
pl1e'd to pin 33 of the connector. This output is the 
Cl output and is a negative going squarewave with the 
upper portlon 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 
speclfled 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 heats Ink. 

Troubleshooting Is easily accomplished using test 
pOints TPI thru TP6 and observing waveform. 

8. R~placement Parts - Replacement parts for ,the 
clock oscillator are Hsted in the following parts Hst. 
For location and identification of parts see Figure 4. 

r----..;....~---OSCllLATOR OUTPUT 

2 

TP3 TPI 

OSCILLATOR 

+IOV 5---f ... VCO INPUT ____ ..I 39 

r------- ------
CLOCK 
GEN 
INPUT 

12 __ -----------------__ ~--__ ~ 
TN 

9, 42 GND 
25 -12.5V 
26 +12 ,5V 

TP2 " 

Figure 2. Clock Oscillator Model 600140, Logic ' Diagram 

CLOCK GEN OUTPUT 

TP6 
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9. SPECIFICATIONS 

Output Frequency: 

Minimum 
Maximum ..••..•••.•..•••.••• 

10 cps 
1 mC 

Frequency Adjust: 

Switchable .....••..•...•.•... 11 steps 
Vernier Control .•..• ±5% external capacitor 

by potentiometer located at 
top of the card 

Voltage Control ..... *20% external negative 
voltage lit range of 0 to -10 volts 

Cl Output Pulse Width: 

Minimum .•.....•.••.. .••.•. 100 nsec 
Maximum .••.••.• , ......... Adjustable 

C2 Output pulse Width: 

Minimum 
Maximum 

. . • . • . . . . . . . . . . . .• 300 nsec 
Adjustable 

Output Loading: 

Cl Output ...••••.••• 750 ohms to ground 
10 ma from -12 volts 

C2 Output .•.••••••.. 750 ohms to ground 
10 rna from -12 volts 

Cl and C2 Output 
Capaclty ••.•••••••••.•.• 200 pf to ground 

• 

Cl and C2 Rise Time: 

No load 
Full load 

Fall Time: 

40 nsec 
60 nsec 

No load ...................... 80 nsec 
Full load ...••.. '. • • • • • • • . . .• 100 nsec 

External Clock 
Input .•••.•.••.•••• Minimum rise and fall 

time 100 nsec between 
o and -12 volts 

Loading . . . . . . . . . . • . . . .. Internai loading to 
ground 1. 2K ohm 

Power Requirements ...... . -12.5 volts 75 rna 
+12.5 volts 15 rna 

Mechanical Size. • . . . • . . . . . . 5" x 5.4" x O. 5" 

Connector Type . . . . . . . . . . . . . . . . • .. 50 pin 

Board Type ....... .090 in. thick glass epoxy 

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

Number of Test Points • • • . . • . . . . . . . . . . . . 6 

Test PoInts ..•..• 1, 2, 3 oscHlator outputs 
4deiayed osclllator output 

. . . . . • . . • .. 5 Cl clock output 

. . . . . • . . . .. 6 .. C2 clock output 

~------SERIES 600 INSTRUMENTATION MODUlES---------
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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 

ITEM NUMBER MANUFACTURER'S 
OR REFnESIG DESCRIPTION MANUFACTURER NUMBER 

1 Connector, 50 Pin, Male Redcor 600020 
2 Screw, Flt Hd, 1000 Csk, #4-40 

x 1/2 Cad. Stl. 
3 Nut, Hex, Cad. Stl., H-40 
4 Ptn, Polarizing, !-iale Redcor 600021 
5 Transtpad Milton Ross A- IOIl7 
6 Transipad, TO-18 MWton Ross 10044 
CI CapacltQr, Cerafll, .001 mC, l00V Aerovox MC80VI02A - M 
C2 Capacitor, Mica, 56 pf MCMIOD560K-
C3 Capacitor, Mica, 56 pf MCMIOD560K 
C4 Capacitor, Mica, 56 pf MCMIOD560K 
C5 Capacitor, Mica, 56 pC MCMIOD560K 
C6 Capacitor, Mica, 56 pf MCMI0D560K 
C7 Capacitor, Mica, 56 pC MCMIOD560K 
C8 Capacitor, Mica, 56 pf MCMIOD560K 

·C9 Capacitor 
·CIO Capacitor 
·Cll Capacitor 
·C12 Capacitor 
·C13 Capacitor ... 
·C14 Capaeitor . . 
·C15 Capacitor .. -·C16 Capacitor - .... 
·C17 Capacttor 

.·CI8 Capacitor . 
·Selected for Frequency 

r - ------SERIES 600 INSTRUMENTATION MODUlES-------
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ITEM NUMBER MANUFACTURER'S 
OR REF DESIO DESCRIPTION MANUFACTURER NUMBEIt 

*C19 Capacitor 
*C20 Capacitor 
*C21 . Capacitor 
*C22 Capacitor 
*C23 Capacitor 
·CU Capaeltor 
·C25 Capacitor 
·C26 Capacitor 
·C27 Capacitor 
·C28 Capacitor 
*C29 Capacitor 
·C30 Capacitor 

CRI Diode, SUicon Redcor 100780-3 
CR2 Diode, Silicon Redcor 100780-3 
CR3 Diode, Silicon Redcor 100780-3 
CR4 Diode, SUlcon Redcor 100780- 3 
CR5 Diode, SUlcon Redcor 100780- 3 
eR6 Diode, Stllcon Redcor 100780-3 
CR7 Diode, Silicon Redcor 100780-3 
CR8 Diode, Silicon Redcor 100780- 3 
CR9 Diode, Silicon Redcor 100780-3 
CRI0 Diode, Silicon Redcor 100780-3 
CRll Diode, SUicon Redcor 100780-3 
CR12 Diode, Silicon Redeor 100780-3 
CR13 . Diode, SUicon Redcor 100780-3 
CR14 Diode, SUlcon Redcor 100780-3 
CR15 Diode, Silicon Redeor 100780-3 
DLI Delay Line Teehnltrol C25FTS-1200-10 
Ql Transistor, PNP Phllco 2N2401 
Q2 Transistor, NPN Motorola 2N706A 
Q3 Transistor, PNP Phllco 2N2401 
Q4 Trans istor , PNP 

., 
Phllco 2N2401 

Q5 Trans Istor, PNP PhUe.o . 2N2401 .. 
Q6 Trans istor, PNP PhUco 2N2401 
Q7 Translstor, PNP PhUeo 2N2401 
Q8 Trans istor, PNP Philco 2N2401 
Q9 Transistor, PNP Phllco 2N2401 
QIO Trans Istor , PNP Phllco 2N2401 
Ql1 TranSistor, PNP Phlleo 2N2401 
Rl Resistor, Comp., 620 ohm, 1/ 4W, *5% A.B. RC070F621J 
R2 ReSistor, Comp., 5l0K, 1/ 4W, *5% A.B. RC070F51lJ 
R3 Resistor, Comp., lK, 1/4W, ±5% A.B. RC07GFI02J 
R4 Resistor, Comp., 5.1K, 1/ 4W, ±5% A.B. RC07GF512J 
R5 ReSistor, W. W., 500 ohm, Pot Bourns 275-1-501 
R6 ReSistor, Comp. , 6.2K, 1/ 4W, ±5% A.B. RC07GF622J 
R7 ReSistor, Comp., 8.2K, 1/4W, ±5% A.B. RC07GF822J 
R8 ReSistor, Comp., 2K, 1/4W, t5% A.B. RC07GF202J 
R9 ReSistor, Comp., 4.7K, 1/4W, t5% A.B. RC07GF472J 
RIO Resistor, Comp., 27K, 1/4W, ±5% A.B. RC07GF273J 
Rll ReSistor, Comp., 820 ohm, 1/ 4W, ±5% A.B. RC07GF82lJ 
R12 ReSistor, Comp. , 1.2K, 1/4W, ±5% A.B. 

" 
RCO'7GFI22J 

R13 Resistor, Comp. , 1. 2K, 1/ 4W, :1:5% A.B. RC07GF122J 
R14 Resistor, Comp. , 5; IK, 1/4W, %5% ' A.B. RC07GF512J 
R15 ReSistor, Comp .. 4.7K, 1/4W, :1:5% A.B. RC07GF472J 
RI6 ReSistor, Comp., 27K, 1/4W, %5% A.B. RC07GF2'13J 
R17 Resistor, Comp. , lK, 1/4W~ ±5% A.B. r,f) RC07GFI02J 
RI8 ReSistor, Comp. , 4.7K, 1/4W, .:1:5% A.B. RC07GF472J 
RI9 Resistor, Comp., 33K, l/4W, %5% A.B. , , RC07GF333J 
R20 ReSistor, Comp. , 820 ohm, 1/4W, %5% A.B. RC07GF821J . 
R21 ReSistor, Comp. , 20K, 1/4W, %5% A •. B. RC07GF203J 
R22 Resistor, Comp., lK, 1/4W, ±5% A.B. RC07GFlO2J 
R23 Resistor, Comp., lK, ·1/4W, *5% A.B. RC07GFI02J 

• Selected for Frequency. 

6 
i ~[OC~~--------



1tEM NUMBER 
R REF DESIO DESCRIPTION 

R24 Resistor, Comp., 33K, 1/4W, *5% 
R25 Resistor, Comp., 820 ohm, 1/4W, *5% 
R26 Resistor, Comp., 5.1K, 1/4W, :t:5% 
R27 Resistor, Comp., 2.2K, 1/4W, :t:5% 
R28 Resistor, Comp.-; 33K, 1/4W, *5% 
R29 Resistor, Comp., lK, 1/4W, *5% . 
R30 Resistor, Comp., lK, 1/4W, *5% 
R3t Resistor, Comp., 33K, 1/4W, *5% 
R32 Resistor, Comp., 820 ohm, 1/4W, *5% 
TPI Test Jack, Blue 
TP2 Test Jack, Black 
TP3 Test Jack, Black 
TP4 Test Jack, Brown .. TP5 Test Jack, Yellow 
TP6 Test Jack, Black 

MANUF~CTURER 

A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A:B • 
A.B. 
A.B. 
A.B. 
Ucinite 
Ucinite 
Ucinite 
Ucinite 
Ucinite 
Ucinite 

... 

MANUFACTURER'S 
NUMBER 

RC070F333J 
RC070F821J 
RC070F512J 
RC070F222J 
RC07GF333J 
RC07GFI02J 
RC07GFI02J 
RC07GF333J 
RC07GFB2IJ . 
119437-G 
119437-C 
119437-C 
119437-0 
119437-H 
119437-C 

6 
C 
C 
1 
1. 
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INSTRUCTION MANU~L FOR 
CLOCK OSCILLATOR- MODEL 600140 

-this manual i. provided in confidence for .erviclng and application Information only and is not to be reproduced 
or divulged In any mann ... wlthov~lor written permluion from an officer of REOCOR Corporation. M 

• 

Figure 1. Clock Oscillator Model 600140 

1. DESCRIPTION AND PURPOSE 

2. Description - The Model 600140 Clock Oeclllator 
(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 wl~h 
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
flops and A-O converters. Provision8111.re incorporated 
In the clock oscillator to allow the u'l~ of an external 
oscillator to operate the clock generator. 

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

5. Oscillator - The osclUator circuit consisting of 
transistors Ql and Q2 i8 a complementary PNP I NPN 

Hook osclllator. The operating frequency of the os­
cillator is.determined by R4, R5, CO thru C30 and the 
negative voltage appUed to pin 39 of the connector ." 
Coarse frequency control of the oscillator is accom­
pUshed 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 osclllator \s 
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. 
When no external voltage control is required pin 39 
should be returned to -12. 5 volts. 

-
The output from the oscUlator is a negative ~ng 
square wave with the upper cycle referenced at +lOv 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. 

6 o 
o 
1 
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Transistors 03, Q4, and Q5 provide further amplifi­
cation and squaring up of the oscillator output. The 
amplUied output Is square wave with the upperporjj.on 
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 appl1ed to pin 45 and 
the other applied to pin 11 of the connector. The am­
plified oscillator outputs can be observed at TPI and 
TP2. 

6. Clock Generator - The clock generator receives 
the osc llIator outputs (pin 45 to 46 and pin 11 to 12) 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 ampltrhid by transistors Q8 and Q9. Transistor 
Q9 also inverts the rectangular waveform so the posi­
tive going portlon is 200 nanoseconds longer than the 
negative portion. Thjs rectangular wave form has 
the positive portlon at Ov dc and the negative portlon 

EXT CAP 
4 

ETC 

I­
J-

22, 18, 34, 35, I, 2.0 
2, 36, 3, 21, 23 

Q 

at-12. 5v dc, and is the C2 output applied to pin {)O 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 amplUled by transistor Q10 and Qll and ap­
plied to pin 33 of the connector. This output Is the 
Cl 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 circutt board 
and replacement components should not be 
overheated. Use-an appropriate heats Ink. 

Trouble~hootlng Is easily accomplished using test 
pOints TPI thm TP6 and observing waveform. 

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

,....-------- OSCILLA TOR OUTPUT 

2 

TP3 TPI TP2 
OSCIllATOR ,.... ....... ---, 

+IOV 5---l 

VCO INPUT-.... ---.... 39 

----------
CLOCK 
GEN 
INPUT 

12e--------------------------4~~~ 

46 ~--.rrr.;;;~:"\ 

9,42 GND 
25 -12.5V 
26 +12.5V 

TP4 

" . 

CLOCK GEN OUTPUT 

TP6 

Figure 2. Clock Oscillator Model 600140, Logic Diagram 
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9. SPECIr:ICATIONS 

Output Frequency: 

Minimum •••••••••••.•••.•••• 10 cps 
Maximum .••..•••.•..••••.•.. 1 me 

Frequency Adjust: 

Switchable ...•.............•. 11 steps 
Vernier Control ...•. :1:5% external capacitor 

by potel;lttometer located at 
top of the card 

Voltage Control .•.•• £20% external negatlve 
voltage in range of 0 to -10 volts 

Cl Output Pulse Width: 

Minimum ..•..••.•.•...•..• 100 nsec 
Maximum .•..•...•.••....• Adjustable 

C2 Output Pulse Width: 

Minimum ...•.•............ 300 nsec 
Maximum ..•••..•.•..... '.. Adjustable 

Output Loading: 

Cl Output ....•..•.•• 750 ohms to ground 
10 ma from -12 volts 

C2 Output •..•. ;..... 750 ohms to ground 
10 rna from -12 volts 

Cl and C2 Output 
Capacity ....•.••.••••••. 200 pf to ground 

• 

Cl and C2 Rise Time: 

No load 
Full load ••••••••••••••• i ••• 

40 nsec 
60 nsec 

Fall Time: 

No load 
Full loa.d .................. . 

80 nsec 
100 nsec 

External Clock 
Input . . • • • • . • . . • • • • Minimum rise and Call 

Loading 

tlme lQO nsec between 
o and -12 volts 

Internal loading to 
ground 1. 2K ohm 

Power Requirements ••..... -12.5 volts 75 rna 
+12.5 volts 15 rna 

Mechanical Size. • . . . . . . . . .. 5" x 5. 4" x O. 5" 

Connector ~e . • • . . . . . . . . . . . . . . .. 50 pin 

Board Type ....... .090 In. thick glass epoxy 

OperaUng Temperature. . • • . . . . .. 0° to +50°C 

Number of Test Points ••••••••.........• 6 

• 

Test Points ...... 1, 2, 3 oscillator outputs 
4 delayed oscillator output 

. . . . . . . . . •. 5 Cl clock output • 
• . . . • . . . . .. 6 C2 clock output 

--f""ri------ SERIES 600 INSTRUMENTATION MODUlES---------
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Figure 3. Clock Oscillator Model 600140, Schematic Diagram 
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FIg\lre 4. Clock Osclllator Model 600140, Parts IdentUication 

. PARTS LIST . 
ITEM NUMBER 
OR REF DESIG DESCRIPTION MANUF ACTUR~R 

1 Connector, 50 Pin, Male Redcor 
2 Screw, Flt Hd, 1000 Csk, 14-40 

x 1/2 Cad. Stl. 
3 Nut, Hex, Cad. Stl., *4-40 
4 Pin, Polarizing, ~ale Redcor 
5 Translpad MUtonRos8 . 
6 Transipad, TO-18 Milton Ross 
Cl Capacitor, Ceraftl, .001 ml, 100V Aerovox 
C2 Capacltor, Mica, 56 pf 
C3 Capacitor, Mica, 56 pI 
C4 Capacitor, Mica, 56 pf 
C5 Capacltor, Mica, 56 pf 
C6 Capacitor, Mica, M pf 
C7 Capacitor, Mica, 56 pf 
C8 Capacitor, Mica, 56 pf 

. 
·C9 Capacltor 
·ClO Capacitor 
·Cll Capacitor 
·C12 Capacitor " 
·C13 ''Capacitor . 
·C14 Capacitor 
·C15 Capaettor 
·C16 Capacitor . 
·C17 Capacitor 
·C18 Capacitor 

·Selected for Frequency 

MANUFACTURER'S 
NUMBER 

600020 

600021 
A-IOll7 
10044 
MC80V102A- M 
MCMI0D560K 
MCMIOD560K 
MCMIOD560K · 
MCMI0D560K 
MCMIOD560K 
MCMI0D560K 
MCMIOD560K 

. .. 

6 
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ITEM NUMBER 
OR REF DESIO 

·Cl9 
·C20 

· ·C2l 
*C22 
·C23 
·C24 
*C25 
·C26 
·C27 
*C28 
*C29 
·C30 

CR.l 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CRB 
CR9 
CRI0 
CRll 
CR12 
tR13 
CRI4 
CRl5 
DLI 
QI 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 
QI0 
Ql1 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
RB 
R9 
RIO 
Rll 
Rl2 
R13 
RI4 
R15 
RI6 
R17 
RIB 
R19 
R20 
R2I 
R22 
R23 

Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capaeltor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 

DESCmPTlON 

Diode, SUicon 
Diode, Sllicon 
Diode, SUicon 
Diode, Sll1con 
Diode, Sllicon 
Diode, Stlicon 
Diode, S1llcon 
Diode, SUicon 
Dtode, SUicon 
Diode, Sillcon 
Diode, SUicon 
Diode, SUicon 
Diode, Silicon 
Diode, SUlcon 
Diode, SUlcon 
Delay Line 
Transistor, PNP 
Tra,nsistor, NPN 
Transistor, PNP 
Transistor, PNP 
Transistor, PNP 
Transistor, PNP 
Transistor, PNP 
Transistor, PNP 
Transistor, PNP 
Transistor, PNP 
Transistqr, PNP 
Resistor, Comp., 620 ohm, 1/ 4W, ±5% 
Resistor, Comp., 5IOK, 1/ 4W, ::1: 5% 
Resistor, Comp., lK, 1/4W, :1:5% 
Resistor, Comp., 5.1K, 1/ 4W,_ ±5% 
Resistor, W. W., 500 ohm, Pot 
Resistor, Comp., 6.2K, 1/4W, ::1:5% 
Resistor, Comp., S.2K, 1/4W, ::1:5% 
Resistor, Comp., 2K, 1/4W, :1:5% 
Resistor, Comp., 4.7K, 1/4W, ::1:5% 
Resistor, Comp., 27K, 1/4W, ::1:5% 
Resistor, Comp., 820 ohm, 1/4W, ::1:5% 
Resistor, Comp., 1. 2K, 1/4W, ±5% 
Resistor, Comp., 1. 2K, 1/ 4W, ±5% 
Resistor, Comp., 5~ lK, 1/4W, :1:5% 
Resistor, Comp., 4.7K, t/4W, ±5% 
Resistor, Comp., 27K, 1/4W, ::1:5% 
Resistor, Comp., lK, 1/4W~ ±5% 
Resistor, Comp., 4.7K, 1/4W, ::1:5% 
Resistor, Comp., 33K, t/4W, :t:5% 
Resistor, Comp., 820 ohm, 1/4W, :t:5% 
Resistor, Comp., 20K, 1/4W, :t:5% 
Resistor, Comp·., lK, 1/4W, ±5% 
Reslstor, Comp., lK, 1/4W, :1:5% 

• Selected for Frequency. 

6 

MANUFACTURER 

Redcor 
Redcor 
Redeor 
.Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Technitrol 
PhUco 
Motorola 
PhUco 
Philco 
PhUco 
PhUco 
PhUco 
PhUco 
PhUco 
PhUcO 
PhUco 
A.B. 
A.B. 
A.B. 
A.B. 
Bourns 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.13. 
A.B. 
A. B. , ... 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 

• 

MANUFACTURER'S 
NUMBER 

100780-3 
1007BO-3 
100780-3 
100780-3 
100780-3 
100780-3-
100780-3 -
100780-3 
100780-3 
100780-3 
100780-3 
100780-3 
100780-3 
100780-3 . 
100780-3 
C25FTS-1200-10 
2N2401 
2N706A 
2N2401 • 
2N2401 
2N2401 
2N2401 ~ 
2N2401 
2N2401 
2N2401 
2N2401 
2N2401 
RC07GF621J 
RC07GF511J 
RC07GFI02J 
RC07GF512J 
275-1-501 
RC07GF622J 
RC07GF822J 
RC07GF202J 
RC070F472J 
RC07GF273J 
RC07GF821J 
RC07GF122J 
RC07GF122J 
RC07GF512J 
RC07GF472J 
RC07GF273J 
RC07GFI02J 
RC07GF472.J 
RC07GF33!J 
RC07GF82tJ 
RC070F203J 
RC070FI02J 
RC07GFI02J 

n -
n 
L.J 

.J 



· . 

tTEM NUMBER 
OR REf' DEStG DESCRtPTtON 

RU ReSistor, Comp., 33K, 1/4W, *5% 
R25 Resistor, Comp., 820 ohm, 1/4W, *5% 
R26 Resistor, Comp., 5. lK, 'l/4W, ±5% 
R27 Resistor, Comp" 2.2K, 1/4W, *5% 
R28 ReSistor, Comp., 33K, t/4W, :l:5% 
R29 ReSistor, Comp., lK, 1/4W, t:S% 
R30 ReSistor, Comp., lK, 1/4W, :l:5% 
R3t ReSistor, Comp., 33K, 1/4W, :l:5% 
R32 Resistor, Comp., 820 ohm, 1/4W, ±5% 
TPI Test Jack, Blue 
TP2 Test Jack, Black 
TP3 Teat Jack, Black 
TP4 Test Jack, Brown 
TP5 Test Jack, Yellow 
TP6 Test Jack, Black 

.. 

MANUF ACTURER 

A.a. 
A.B. 
A.B I . 

A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
Ucinlte 
Ucinite 
Uclnite 
Ucinlte 
Ucinlte 
Ucinite 

MANUF ACTURER'S 
NUMBER 

RC07GF333J 
RC07GF821J 
RC07GF512J 
RC07GF222J 
RC07GF333J 
RCO'70FI02J 
RC07GFI02J 
RC07GF333J 
RC07GF821J 
119437- G 
119437-C 
119437-C 
119437-D 
119437-H 
119437.,. C 

6 
o o 

( 1 
(~ .4 
r\ 0 

~------SERIES 600 INSTRUMENTATION MODUlES-------
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• INSTRUCTION 
SWITCH MATRIX 

MANUAL 
MODEL 

fOR 
600122 

"This manual is pl'avided In confidence for servicing and application information only and is not to be reproduced 
or divulged in ony monner without prior written per"'issjon from an officer of REDCOR Corporation ," 

14-Bit Switch Motrll( I I -Bit Switch N\otrix 

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 contaln­
inp; up to 17 pairs of precision transistor switches, 
and associated reststor networks. Each matrix module 
utilizes an Identical o..'lsic circuit board. Selection of 
.resistor values and bussing provides the flexibility 
necessary to assemble the dUferent matrices. Either 
binary-coded-decimal or pure binary networks of up to 
17 bits can be assembled~ The circuit bOard.1s a stan­
dard 50-pin mOdule cardfwlth components mounted on 
both sides. The board assembly measures 5 x 5. 4 

'nches.and requires' two standard card spaces. A mag~ 
fletic shield covers'\the resistor mattixJor electrical 
and mechanical shleld~ng. 

3. Purpose - The Switch Matrix Module, with its 
tran,slstor Bwltches and reSistors, makes up reSistor 
ladder networks which are used In analog-to-dlgital or 
dlgltal-to-analog converters. ' The switches at'e oper­
ated externally by providing proper voltage levels to 
the Inputs. 

4. CIRCUIT DESCRIPTION (See Figure 4) 

5. Bbl'ary Coded Matrix - Figure 2A Illustrates a 
simplified schematic of a typical ll-bit binary resis ­
tor matrix. The switc~es 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 or the resistor matrix, be 
Ignored. This allows the source impedance of the re ­
sistor network to be conslant regardless of switch 
positions. The source impedance of the matrix can 
be considered to be equivaJent to figure 28 which re­
solves to figure 2C and thus to figure 2D. 8y succes­
sive reductions of this type, the circuit finally resolves 
to figure 2E. Thus, the source impedance of the 
matrix is 2.SK and switch 1 Is equivalent to half scale. 
Sw'Uch 2 \s ... Ighted quarter scale and each successive 
switch weighted, In binary fashion, one-half the weight 
of the prevlQus 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 

R6 
E 0 
DO 
C1 
02 
R 2 

III!"""'I-------SERIES 600 INSTRUMENTATION MODULES---..... ---
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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 
75K + 5K or n; 

Therefore, sw.ltches 6, 7, 8, and 9 have the binary 
relationship of 1/16 and .contrlbute hall the voltage of 
switches 2, 3, 4, and 5. 

6. Decimal Coded Matrix - Figure 3A llIustrates a 
simplified schematic of a typical 13-hitdeclmal-coded 
resistor malrix. The last section of the matrix Is as 
Illustrated III figure 38 and reduces to figure 3C. 
Therefore, the matrix reduces to £\gure 3D, which 
resolves to £igure 3E. Thus, the source Impedance 
of the mat rlx Is 2K. Switches I, 2, 3, 4, and 5 have 
a binary coded relatlonshlp of 1-2-2-4. Again, to 
continue In this Cashion, 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 oC 4K. The 
voltages contributed to the output, therefore, are: 

4K 1 
36K + 4K or 10 

Therefore, switches 6, 7, 8, and 9 have the decimal 
relationship of 1 .' 10 of switches 2, 3, 4, and 5. 

7. Terminations: In each of the examples described, 
the mat rix was terminated to ensure that the ladder 
network ended In the proper characteristic Impedance. 
In the l1-blt binary converter, the last two resistors 
are 10K and 20K. The terminating resistor must, 
therefore, be 20K to ensure a characteristic Imped­
ance of SK . In the 13-bit decimal com'erter, the last 
four resistors a're 10K. 20K, 20K and 401<. The char­
acteristic Impedance of 4K requires a termlnallng 
resistor of 40K . 

8. 14-bil Binary Matrix and l1-1>lt Decimal Matrix -
Simple extensions can be utilized to obtain expansion 
of the matrices described. In each case, the resistor 
mat rlx is expanded by extendln~ the ladder matrix 
Illustrated to the propernuml>er of bits and termlnat-' 
Ing with the proper resistor value . 

9. Circuit Description - The transistor switches are 
analOj!ous 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 ctlt off. With 
this condition, the -10 V reference voltage Is applled 
to the common emitters. With -3 V applied to a switch 
Input the PNP transistor Is cut oU and the NPN tran­
sistor conducts. With this condition, the ground refer­
ence volta!:e Is applied to the common emitters. The 
transistors are operated In an inverted configuration 
to obtain low "olta!:e offset conditions and low satura­
tion resistance. 

2 

.. 
10. MAlNTENANCt 

standard circuit board maintenance practl~es apply. 
Replacement parts shllll be those specllled In the parts 
list. Non-linearity of the output usually results from 
defective transistors or resistors. Measurements, 
with an ohmmeter, should detect a raulty component. 
U 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. Alter Inlttal set up 
at the factory, potentiometers RI9, R21, R23, R25 
and R27 should not require additional adjustment In 
the field. However, If resistor R18, R20, R22, R24 
or R26 Is replaced, ita associated potentiometer may 
require adjustment. 

11. SPECIFIC A TlONS 

Number of Switches . . • • . . . . • . . . . . . . 17 max 

Coding Available . . . . . • . . . . . . . •. See table 1 

-Input Voltage Levels: 

Switch select 
Switch oU 

Input Loads: 

To -12.5 V •.•• 
To ground .... 

Reference Source .. . ...... . 

Refer~nce Source Load ..... 

Output Level 

Output Impedance 

. -12.5 V 
.. 3 V 

470 ohms 
470 ohms 

. ·10 V nominal 

. 6 ma per bit 

• . See table 1 

See table 1 

Output Settling Time. . . .. 2 usec to within 0.01 r;. 

Resistor Adjustments 1st 5 bits max 

Resistor Loading: 

+3 V . • . . . . . • . • • • • • . • • • .. 6 ma per bit 
-12.5 V . . . . . . 6 rna per bit from -10 V 

Operattng Temperature 

Board Type ....•... Glass epoxy 

Mechanical Size 5" x 5 .• " x I" 
'. 

Connector Type. 50 pin .. 



.. 

~~--~-------------------~----------------------------~---------------------------

~ 

7 8 9 75K 10 " 

A 

75K 75K 75K 75K 

5K "'--~~"6"K\I"v~6-1(""-"W"'I~'""I(""-'V'W5-K" ~6 K 0 ,. 0 f 2" 

8 c o 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 

Codes 

17 BCD 422*1 

~ 13 BCD 422*1 

9 BCD 422*1 

17 BCD 8421 } 13 BCD 8421 

9 BCD 8421 

14 Binary 

13 Binary 

12 Binary 

11 Binary 

10 Binary 

9 Binary .. 
8 Binary 

CD Used tn A-D Operatlon. 
2· Coding the same as 8. 

Unipolar Bipolar 

-62 3 V l 3 1/ 3 V 

-6 2/ 3 V ~ 3 1/ 3 V 

-6 2/3 V .3 1/ 3 V 

'-5,454 V 102.727 V 

-5.454 V t2. 727 V 

-5. 454 V *2.727 V 

-62/3 V t3 1/ 3 V 

-6 2/ 3 V k3 1/3 V 

-82/3 V t3 1/3 V 

-62/3 V 
.. 

• *3 1/3 V 

-8 2/3 V *3 1/3 V 

-62/3 V t3 1/3 V 

-62/3 V t3 1/3 V 

Output Output 
Unipolar Bipolar Voltage Impedance 

1 1/ 3K 1 1/3K -10 V 2K 

1 1/ 3K 1 1/ 3K -10 V 2K .. 
1 1/ 3K 1 1/ 3K -10 V 2K 

2. 1816K 2. 1818K ,-6 V 3K 

2. 1818K 2.1818K -6 V 3K 

2. 1818K 2. 1818K -6 V 3K 

12/ 3K 12/ 3K -10 V 2.SK 

12/3K 1 2/3K -10 V 2. SK 

12/3K 12/3K -10 V 2.5K 

1 2/3K 12i3K -10 V 2.5K 

12/3K 
, 

1213K -10 V 2.SK 

12/3K 12/3K -10 V 2.5K 

12/3K 12/3K -10 V 2,5K 

:-------SERIES 600 INSTRUMENTATION MODULES-------~ 
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4 

• 

2 3 5 

4K 10K 2()1( 

10K 20K 

B 

361< 6 7 8 

201( 

36K 36K 

iQK 
9 

~K 
9 

c 

9 361< 10 11 12 13 

20K 20K 

41< 2K 

o E 

Figure 3. 13-Blt 1224 Decimal COded Matrix, SlmplUled Schematic 

2 • 3 4 5 43.2K 6 7 8 9 43.2K 10 " 12 13 

8K 10K 20K 40K 801< 40K SOK • 10K 401( s<1I< 4SK 

43.21< .43.21< 

8K ".8K .. 81< 3K 

B ' c E 

Figure 4. 13-Blt 1248 Decimal Coded Matrix, SlmpUfied Schematic 

• 
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ITEM' 
NUMBER 
OR ~EF 
DE 10 PART NO. 

1 600020 

2 600021 

3 600022 

4 

S 

6 10123 

3 

~.-. -'-- ---- --~. ---.-_. @::L ~ _. --- - -- - _ ....... 

CONNeCTOR 
KEYING 

Figure 6. Switch Matrlx Model 600122, Parts Location 

PARTS LIST 

DESCRIPTION MANUFACTURER 

Connector, 50- Pin, Male Redcor 

Pin, Polarizing, Male Redcor 

Pin, Pola.rlzlng, Female Redcor 

Screw, B. H., H-40, 7/8 19, 
Cad. SU. 

Nut, Hex, *4-40, S. Pat, Cad. 
Stl. 

Translpad, TO-5 MUton Ross , 

• 

1 . 

QTY PER USABLE 
ASSY ON CODE 

1 

1 

1 

2 

34 -1,-11,-18 

28 -2,-12 

26 -3, -5, ~13, 
-15,-17 

22 -4,-14 
, 

20 -8 

18 -6, - 7,-16 



-
\ 

ITEM 
NUMBER 
OR REF 
DESIO PART NO. DESCRIPTION 

7 100180-7 Spacer, Hex, '4-40, 3/0lg. 

0 Screw, B. H., '4-40. 3/16 
19., Cad. SUo 

9 Washer. Lock. 14, Cad. SU. 

10 2101 Spacer, Slandorr 116, 3/8 19. 

11 600209 Cover, 600122 Module 

A RC070F471J Resistor. Comp., 470 ohm, 
1/4W, t 5% 

, 

(See Table 1 (or Resistor Tabulation) 

B RC07GFI02J Resistor. Comp., lK, 
1/ 4W. t5% . 

. 
C 101015-B-3990RO Resistor, W. W., 3. 99K, 

1/ 4W, to 02% 

D 101015-B-4990RO ReSistor, W. W. , 4. 99K, 
1/ 4W, ~ . 02% 

-
E RN6OC500tF Resistor, Metal FUm, 5K, 

• 1, 8W, ,lor 

F RN6OC500lB Resistor, Metal Film, 5K, 
l '8W, ,, 0.1% 

G 101015- B-7990RO Resi·stor, W. W., 7. 99K, 
I , 4W, to. 02% 

H 101015-B-9985RO ReSistor, W. W., 9.985K. 
1/4W, to. 02% 

• I 101015- B-1 00000 ReSistor. W. W. , 10K, 1/4W. 
"O.O?% 

J RN60CI002F ReSistor, Metal FUm, 10K, 
l/8W, +1% 

-
QTY PER 

MANUF ACTURER ASSY 

Redcor 2 

4 

2 

H. H. Smith 2 

Redcor 1 

Allen Bradley 17 

14 

, 13 

11 

10 

9 

Allen Bradley 2 

Redcor 1 

2 

Redcor 1 

.' 
2 

Key 1 

Key 1 

Redcor 2 

Redcor 1 

Redcor 4 

3 

2 

. 
Key 1 

~ 

USABLE 
ON CODE 

-1,-11,-10 

-2,-12 

-3,-5.-14 

-4, -14 

-0 

-6,-7,-16 

-I, -3 

-11,-13 

-2,-4,-5, 
-6 

-12, -14, -15 
-16 

- 7 

-8 

-17 

-1,-2,-5, 
-11, -12, -15, 
-18 

-2,-12 

-1,-3,-4, 
-11, -13, -14, 
-17,-18 

-5, -6, -IS, 
--!6 

-7 
J • 

6 
o o 
1 
2 

~ 2 
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M'EM 
NUMBER 
OR REF QTYPER USABLE 

DESIG PART NO. DESCRIPTION MANUr ACTURER ASSY ON CODE 

K RN60C1 002C Resistor, Metal FUm, 
I/BW, :to. 25% 

10K, Key 1 -8 

L 101015-B-1997oo ReSistor, W. W. I 19. 97K, Redcor 2 -1,-11 
1/4W, :to. 02% 

1 -2, -5, -12, 
-15,,.1 

M RN6OC2002D Resistor. Metal FUm, 20K. Key 1 -8 
1/8W, *0.5% 

-; 

N , 101015-B-200000 Resistor, W. W., 2OK, 1/4W. Redcor 6 -1 , -3, -13 . I 

to. 02% -11 I 

4 -4, -14 

3 -17,-18 

2 -2, -5, -6, 
-12,-15,-16 

4 . 
0 RN70B2002F Resistor, Carbo Fllm, 20K, Key 1 -7 -1/ 2W, tl% 

P 101015-B-360000< Resistor, W. W., 36K. 1/4W, Redcor 3 -1, -3 • 
i O.02% 

2 -11, -13 

Q 101015-B-399500 ReSistor, W. W., 39. 95K, Redcor 1 -1, -2, -11, 
1I4W, ~O. 02% -12,-18 

R 101015- B- 400000 Resistor, W. W., 40K,. 1/4W, Redcor 4 -I, -3, -11, 
!0. 02% -13 

. . II' 3 -5, -15, -17, 
-18 . 

2 -2, -4, -6, 
-12,-14,-16 

S RN70B4002F Resistor, Carbo FUm, 40K, Key 1 -7,-B 
1/ 2W, +1% 

T 101015-B-432oo0 ReSistor, W. W., 43.2K, Redcor 3 -18 
1/ !W, tO~ 02% 

• 2 -4,-5,-14 

1 -6,-16 

W 101015-B-7995oo Resistor, W. W. , 79. 95K, Redcor 1 -18 
1/4W, to. 02% 

X 101015-B-BOOOOO Resistor, W. W., SOK, 1/4W, Redcor 4 .. 5 
to. 02% 

t 

3 -2, -6, -12, 
I -15,-17,-18 

2 -14 

1 -4 

8 
j if 



... 
r 

ITEM 
NUMBER 
OR REF 
DESIG 

Y 

Z 

AA 

AB 

. 
AC 

AD 

AE 

AF 

AG 

AH 

AI 

AJ 

Cl 

C2 . 

C3 

C4 

C5 

• 

PART NO. 

RN70B8002F 

RN70B1603F 

RN70B3203F 

RN70B6403F 

RC070F125J 

RC070F245J 

176-20 ohm 

361-20-2E 

176-50 ohm 

3-51- 50- 2E , 
176-100 ohm 

361-100-2E 

SCM226BP015K4 

SCM226BPOl5K4 

• 
SCM226BP015K4 

SCM 226 BP015K 4 

SCM226BP015K4 

DESCRIPTION 

Reslstor, Carbo FUm, 8OK, 
1/2W, *1% 

Reslstor, Carbo Fllm, 160K, 
1/2W, *1% 

Resistor, Carbo Film, 320K, 
1/2W, :t l% 

Resistor, Carbo Film, 640K, 
1/2W, ±1% 

Resistor, Comp~, 1. 2 meg, 
1/4W, :t5% 

Resistor, Camp., 2.4 meg, ' 
1/4W, :t5% 

Resistor, Variable, 20 ohm 

Resistor, Variable, 20 ohm 

ReSistor, Variable, 50 ohm 

ReSistor, Variable, 50 ohm 

Resistor, Variable, 100 ohm 

ReSistor, ' Varlable, 100 ohm 

Capacitor, Tant., 22 mfd, 
15V 

Capacitor, Tant., 22 mfd, 
15V 

Capacitor, Tant.,..22 mfd, 
15V -. 

Capacitor, Tant., 22 mfd, . 
. 15V 

Capacitor, Tant. , 22 mfd, 
15V 

• 
Q'I'Y PER 

MANUFACTURER ABSY 

Key 3 

1 . 
Key 1 

Key 1 

"'" 
Key 2 

1 

Allen Bradley 1 

. 
Allen Bradley 2 

Techno 3 

2 

1 

Teledyne 3 

2 

Techno 2 

1 

Teledyne 1 

. Techno 1 

Teledyne 1 

Texas- Inet. 5 

6 

Texas lnst. Ref -
Texas Inst. Ref 

Texaa Inst. Ref 

Texas Inst. Ref 

USABLE 
ON CODE 

·16 

·7,·8 

-7,-8 

-7,·8 

-7 

-8 

-8 

-8 

-11, -12, -15 

-1,-2,-5, 
-13 -14 -16 , . ' 
-3,-4,-6 

-18 

-17 

-1,-11 

-2, -5, -12, 
-15 

-18 

-I, ': il, -12 

-18 

-1,-2,-3, 
-4, -5, -6, 
-7,-8,-11, 
-12,-14,-16 

-13, -15, -17, 
-18 

,. 

6 
o 

'-', 0 
1 

I i 2 
r. 2 
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• 
• ~ ITEM 

NUMBER 
OR REF QTY PER USABLE 
DESIO PART NO. DESCRIPTION MANUFACTURER ASSY - ON CODE .,. 

,.J C8 SCM228BP015K4 Capacitor, Tanl., 22 mfd, Texas !nst. Ref 
~ 

-13, -15, -17, 
15V -18 -I"'1

Q1
_
Q2 100919 Transistor, Pair Redeor 5 .. (pairs) 

~ Q3-04 
, 

100919 Transistor, Pair . Redeor Ref 

J Q5-Q8 100919 Transistor, Pair Redcor Ref 

07-Q8 100919 Transistor, Pair Redcor Ref 

~Q9-QI0 100919 Transistor, Pair Redcor Ref . 
Qll 100838 Transistor, PNP Redcor 17 -1, -11, -18 

C - 14 -2,-12 

13 -3,-5,-13, 

~ 
-15,-17 

11 -4, -14 

0 
10 -8 

• 9 -6,-18 

.. ., 8 -7 

~ 
• Q12 100831 Transistor, NPN Redcor 17 -1, -11, -18 

. 14 -2,-12 

~ 13 -3,-5,-13, 
-15,-17 

11 -4, -14 

to -8 

0 
9 -6,-16 

8 -7 

""" 
Q13 100836 Transistor, PNP Redcor Ref 

• Q14 100837 Transistor, NPN Redcor Ref 

Q15 100836 Transistor, PNP Redcor Ref 

Q18 100837 Transistor, NPN Redcor Ref 
'" 

Q17 100836 ransletor, PNP Redcor Ref • -1,-2,-3, 
-4,-5,-6, .. -8. -11, - 12, . -13, -14, -15 , . -16,-17,-18 , 

Q18 100837 Transistor , NPN Redcor Ref -1,-2,-3, • -4, -5, -6, 
-8, -11, - 12, 

h -13, -14, -15, 
[ -16,-17,-18 - I r- [1 

, 

I 
• '" ~ 

~ 
. 

III 
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ITEM 
NUMBER 
OR REF 
DESIO PART NO. DESCRIPTION MANUF ACTURER 

Q19 100836 Translator. PNP Redcor 

Q20 100837 Transistor, NPN Redcor 

Q21 100836 Transistor, PNP Redcor 

Q22 100837 Transistor, NPN Redcor 

Q23 100836 TranSistor, PNP Redcor . 
-

024 100837 Transistor, NPN Redcor 

. 

Q25 100836 TransIstor, PNP Redcor 

. 

• Q26 100837 
." 

Transistor, NPN Redcor 

Q27 100836 Transistor, PNP Redcor 

Q28 100837 Transistor, NPN Redcor ' 

Q29 100836 Trans lstor, PNP Redcor 

Q30 100837 i Transistor, NPN Redcor 

031 100836 Transistor. PNP Redcor 

Q32 100837 Transistor, NPN Redcor 

033 100836 TranSistor, PNP Redcor 

034 100837 Transistor. NPN Redcor 

-
QTY PER 

ABSY 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

Ref 

--

USABLE 
ON CODE 

-1,-2,-3, 
-4, -5, -8, 
-11, -12, -13, 
-14, -15, -17, 
-18 

-I, -2, -3, 
-4, -5, -8, 
-11, -12, :13, 
-14, -IS, -17, 
-18 

-I, -2, -3, 
-4,-5, ... 11, 
-12, -13, -14, 
-15,-17,-18 

-1,-2,-3, 
-4,-5,-11, 
-12, -13, -14, 
-15,-17,-18 

-1, -2, -3, 
-5, -11 .. -12, 
-13, -15, -17, 
-18 

-1,-2,-3, 
-5,-11,-12, 
-13,-15,-17, 
-18 

-I, -2, -3, 
-5, -11, -12, 
-13, -15, -17, 
-18 

-I, -2, -3, 
-5, -1l, -12, 
-13,-15,-17, 
-18 

-1,-2,-11, 
-12,-18 

-1,-2,-11, 
-12, -18 

-1, -11, -18 

-I, -11, -18 

-1, -1l, -18 

-1,-11,-18 

-I, -fl, -18 

-1, -11, -18 

6 
o 
o 
1 

... 2 
2 
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MODEL 
NO. 

800122-1 

eoGl22-2 

eoGU2-3 

• eoGU2-4 

eoG122-5 

eoGU2-1 

eoG122-7 

100lD-1 

eoGlD-t 

100122-10 

IOOU2-11 

eoGU2-12 

eoGU2-13 

eoGU2-14 

IOOU2-1' 

eoGU2-18 

eoG122-11 

• 100122-18 
~--

Rt thru R17 Rl8 Rt9 R20 

A Rl-17 C At H 

A RI-14 D AE H 

A Rl-13 C I.E I 

A at-ll 0 I.E I 

A RI-13 D I.E H 

A Rl-9 D AE ( 

A Rl-9 E • J 

A at-l0 F • K 

A Rl-l1 C At H 

A al-14 D At H 

A RI-13 C At I 

A RI-U D I.E I 

A Rt-13 D I.E H 

A Rl-9 D At I 

A Rt-13 G AF I 

A Rl-11 G AF H 
----.-~ -~- - --

• Wlre SbIIIIt (0 oIuaa) 

• 

Rll R22 R23 R24 R25 R26 

AE L AG L AG Q 

:.u: L AG Q AI X 

• N • N · R 

• N • R • X 

I.E L AG R • X 

• N · a · X 

· 0 · S • Y 

• M • S · y 

AE L AG L AG Q 

I.E L AG Q AI X 

• N · N · R 

• N • R · X 

At L AG R · X 

• N • R • y 

• N • R · X 

AF L AM Q A.1 W 

• 

TABLE l RESISTOR USE TABUI..ATION 

NOT 
R27 Rl8 R29 RJO RJl RJ2 R33 R34 RJ5 RJ6 R37 R38 RJ9 R40 R41 R42 R43 R44 R45 R46 R47 USED 

AI I N N R I N N R I N N R P 'P p R B B 

· ( . N R X I N R X I V V V I B B SWI5-1'1 

· I N N R I N N R P P · R- B B SWI4-t7 

· I N R X ( N V V • N B B .. SW12-17 

· I N R X I N R X V V · X B B SWI4-17 

· I ' N R X V · • X 8 8 SWIO-17 

· Z AA 1.8 • • • AB B B SW~17 

· Z AA AB AC AD • · · AD B B SWl-17 

AI ( N N R t N N R I N N R P P P a B B C AS 

· I N R X ( N R X I V V V I B B D AI: SWI5-17 

· I N N R I N N R P P · R B B C At SWI4-11 

• I N R X I N V V • N B B D AE SW12-11 

• I N R X I N R X V V V X B B D AE SWI4-11 

• I N R y V • · y 8 B D AE SWIG-17 

• I N R X I N R X T T · U 8 B G AF SWI4-t1 

A.1 I N a x ( N R · X I N R X T T T U 8 B G AF 
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INSTRUCTION 
SWITCH MATRIX 

.. 
f 

MANUAL 
MODEL 

• 
FOR 

600122. 

"Thll monval Is provided in confidence for servicing and opplicalion Information only and is not to be reprodvced 
0/; divulged in any monner without prior written permiulon from an office, of REDCOR Corporation." 

14-Bil Swil~h Malrix II-Bit Switch Matrix 

Figure 1. Switch Matr:lx 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 Clexlbll1ty 
necessary toassemble the dUferent matrices. Either 
binary-cooed-decimal or p\1re binary networks of up to 
17 bits can be assembled. The circuit board is a stan­
dard 50-pin mOdule card <with components mounted on 
both sides. The board assembly measures 5 x ~4 
Inches and requires' two standard card spaces. A mag­
netic shield covers'~ the resistor matrix for electrical 
and mechanical shieldtng. 

" 
3. Purpose - The ·Switch Matrix Module, ' with its 
transistor switches and reSistors, makes up resistor 
ladder networks which are used in analog-to-dlgltal or 
dlgital-to-analog converters. The switches are oper­
ated externally by provldlng proper voltage levels to 
the inputs. 

4. CIRCUIT DESCRIPTION (See Figure 4) 

5. Binary Coded Matrix - Figure 2A illustrates a 
simplUled schematic of a typical ll-blt 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 sourc.e Impedance of the matrix can 
be considered to be equivalent to figure 28 which rc-

• solves to figure 2C and thus to figure 20. By succes­
sive reductions of this type, tHe c.ircuit finally resolves 
to figure 2E. Thus, the source Impedance of the 
matrix is 2.5K and switch 1 is equivalent to halfscale. ­
Switch 2 Is weighted quarter scale and each successive 
switch weighted, in binary fashion, one-hali the weight 
of the pre.vious value. To continue In this fashion be ­
yond switch 5, would however, require impractical 
values 01 resistors. To reduce the resistor values to 
a common group, a series parallel ladder is used. 
Thus, sWitches 6, 7, 8, a'nd 9 cOntribute through a 

• 

R6 
E 0 
DO 
C1 
02 
R 2 
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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 outpul, therefore, are: 

5K 1 
75K .. 5K or -rn 

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

6. Decimal Coded Matrix - Figure 3A l1\ustrates a 
Simplified schematic of a typical 13-blt decl mal-coded 
resistor mal rlx. The last section of the matrix Is as 
Illustrated III figure 38 and reduces to Clgure 3C. 
Therefore, the matrix reduces to figure 3D, which 
resolves to figure lE. 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, B, 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 1 
36K .. 4K or TTI 

Therefore, switches 6, 7, 8, and 9 have the decimal 
relationship of 1/ 10 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 ll-blt binary converter, the last two resistors 
are 10K and 20K. The terminating resistor must, 
therefore, be 20K to ensure a chan.cterlstlc Imped­
ance of 5K. In the 13-1111 decimal converter, the last 
four resistors are 10K, 20K , 20K and 40K . The char­
acteristic Impedance of 4K requires a terminating 
re~lstor of 40K. 

8. 14-blt Binary Matrix and 17-l>lt Decimal Matrix -
Simple extensions can he utlllzcd to obtain expansion 
of thoe matrices described. In each case, the resistor 
matrix Is expanded by extending the ladder matrix 
Illustrated to the proper number of bits and termlnat- ' 
Ing with the proper resistor value . 

9. Circuit Description - The transistor switches are 
analogous to a douhle-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 volta~e Is applied to the common emitters. The 
transistors are operated In an Inverted configuration 
to obtain low "olta~e offset conditions and low satura­
tion reSistance. 

2 

10. MAINTENANCE 

Standard circuit board maintenance practices apply. 
Replacement parIs shall be those speclCled in the parts 
list. Non-linearity of the output usually results Crom 
defective transistors or resistors. Measurements, 
with' an ohmmeter, shou ld detect a fau tty 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 Rl9, R21, R23, R25 
and R27 should not require additional adjustment In 
the field. However, 1C r:eslstor RIB, R20, R22, R24 
or R26 Is replaced, its associated potentiometer may 
require adjustment. 

11. SPECfFICA TIONS 

Number of Switches .... 17 max 

Coding Avallable ...•••... ' •••• ;. See table 1 

Input Voltal'(e Levels: 

Switch select .......... . ..... . -12.5 V 
..3 V Switch off .......•......•.... 

Input Loads: 

To -12.5 V . . . • . . . . . • . . . . • . .. 470 ohms 
To ground .......•.•.•. <..... 470 ohms 

Reference Source ......•.... -10 V nominal 

Reference Source Load. . . . 6 ma per bit 

Output Level See table 1 

Output Impedance See table 1 

Output Settling Time. 2 usec to within O. 01 "(. 

Resistor Adjustments 1st 5 bits max 

Resistor Loading: 

+3 V . . . . . . . . • . . • . • . . . . •. 6 ma per bit 
-12.5 V .......••. 6 ma per bit from -10 V 

Operating Temperature .......•.. O· to 50·C 

Board Type ......•....•..•.•. Glass epoxy 

Mechantcal Size .. 5" x 5 .... x 1" 

Connector Type • . • • . • . ••. 50 pin 

, ' 
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OUTPUT 

5K 

2 

75K 

.!EK ~K 
3 3 

3 

8 

4 

75K 

~K 
:I 

5 75K 

75K 

6 7 8 9 7SK 10 II 

A 

5K 

c o E 

Figure 2. 11 Bit Binary Coded Matrix, Slmpltfled Schemattc 

Codes 

n BCD'22'1 p 
13 BCD 122*1 1 

9 BCD 422*1 . 

17 BCD 8421 } 13 BCD 8421 

9 BCD 8421 

14 Binary 

13 Binary 

12 Binary . I . 
11 Binary 

10 Binao-

9 Binary 

8 Binary 

Q) Used In A-D Operation. 
2t Coding the same as 8. 

Table 1. Switch Output Coding 

Full Scale 
Output Voltage Output Impedance 

Unipolar - Bipolar Unipolar Bipolar 

-6 2 '3 V l 3 1/ 3 V 1 1/ 3K 1 1/ 3K • 
-6 2 / 3 V ~ 3 1/3 V 1 1/ 3K 1 1/ 3K , 
-6213 V t 3 1/ 3 V 1 1/ 3K 1 1/ 3K 

-5,454 V 102.727 V 2. 1818K 2. 1818K 

-5. 4S4 V 102.727 V 2.1818K 2. 1818K 

-5. 454 V :t2. 727 V 2. 1818K 2. 1818K 

-62/ 3 V :t3 1/ 3 V 12/ 3K 1 2/ 3K 

-62/ 3 V t3 1/3 V 12/3K 12/3K 

-6 2/3 V t3 1/3 V 12/ 3K 12/3K 

-6 2/3 V t3 1/3 V 1213K 1 2/3K 

-62/3 y . t3 1/3 V 12/ 3K 12/3K 

-6213 V 103 1/3 V 12/3K 12/ 3K 

-62/3 V t3 1/3 V 12/3K 12/3K 

No Offsetting Resi8tor 
(R46, R47) Used 

, Output Output 
Voltage Impedance 

-10 V 2K 

-10 V 2K 

-10 V . 2K 

-6 V 3K 

-6 V 3K 

-6 V 3K 

-10 V 2.5K 

-10 V 2.5K 

-10 V 2. SK 

-10 V 2.5K 

-10 V 2. SK 

-IQ V 2. SK 

-10 V 2.5K 

1 1..· ------SERIES 600 INSTRUMENTATION MODULES-------
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2 3 4 5 361< 6 7 8 9 361< 10 11 12 13 

4K 10K 20K 20K 40K 10K 20K 20K 40K 10K 20K 20K 40K 40K 

36K 36K 

10K 40K 40K 4K 2K 

B c o E 

Flgure 3. 13- Bit 1224 Decimal Coded Matrlx, Stmpl!fled Schematic 

2 3 4 5 43.2K 6 7 a 9 43.2K 10 11 12 13 

8K 80K 40K 80K 10K aOK 48K 

A 

8K 8K 481< 3K 

• 

8 c 

Figure 4. 13-Blt 1248 Deoimal Coded Matrix, Slmpllfled Schematic 

• 
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ITEM 
NUMBER 
OR REF 
DESIG PART NO. 

1 600020 

2 600021 

3 600022 

4 

S 

6 10123 

. 

, 

~
-- .. --~.-­

~ .. --- --- .- .. --' -... --.. @=.:l - -- - ---- .. - . ~-

CONNECTOR 
KEYING 

Figure 6.Swltch Matrix Model 600122, Parts ~atlon 

PARTS LIST 

DESCRIPTION MANUFACTURER 

Connector, 50-Pin, Male Redcor 

Pin, Polarizing, Male Redeor 

Pin, Polarizing, Female Redcor 

Screw, B. H., 14-40, 7/81g, 
Cad. SU. 

Nut, HElx, 14-40, S. Pat, Cad. 
SU. 

Transl.,ad, TO-5 Milton Ross 

" t";;> -

10 

QTY PER USABLE 
. ASSY ON CODE 

1 . 
1 

1 

2 

34 -t,-Pl,-lB . 

2B 
~ 

-2,-12 

26 -3,-5,-13, 
-15,-17 

22 - 4,-14 

20 -8 

18 -6,-7,-16 

• 



rrEM 
NUMBER 
OR REF QTY PER USABLE 
DESIO PART NO. DESCRIPTION MANUF ACTURER ASSY ON CODE 

7 100180-7 Spacer, Hex, *4-40, 3/8 19. Redcor 2 

8 Screw, 9. H., *4-40, 3/16 4 . 
19., Cad. Stl . .... 

9 Washer, Lock, '4, Cad. Stl. 2 

10 2101 Spacer, Standoff *6, 3/8 !g. H. H. Smith 2 

11 600209 Cover, 600122 Module Redcor 1 

A RC07GF471J Resistor, Comp., 470 ohm, Allen Bradley 17 -1. -11, -18 
1/4W, .t 5% 

14 - 2, -12 

13 -3, -5, -14 -
(See Table 1 (or Resistor Tabulation) 

11 - 4,-14 

10 -8 

9 -6,-7,-16 

B RC070FI02J Resistor, Comp., lK, Allen Bradley 2 . 
1I4W, t5% . 

C 101015- B-3990RO Re'slstor, W. W., 3. 99K, Redcor 1 -1, -3 
1/ 4W, t. 02% 

2 -11,-13 

D 101015- B-4990RO Resistor, W. W. , 4. 99K, Redcor 1 -2, -4, -5, 
1/ 4W, ~. 02% -6 

- 2 - 12, -14, -15 
-16 . 

E RN60C5001F Resistor, Metal Fllm,-5K, Key 1 -7 
L8W, , 10;. 

F RN6OC5001B Resistor, Metal Film, 5K, Key 1 -8 
1 ' 8W, : 0.1 % 

G 101015-B-7990RO Resistor, W. W. , 7. 99K, Redcor 2 -17 
1. 4W, +0. 02% 

H 101015-B-9985RO ReSistor, W. W., 9.985K, Redcor 1 -I, -2, -5, 
1/4W, to. 02% -II, -12, -15, 

- . -18 

I 101015-B-I000oo Resistor, W. W., 10K, 1/ 4W, Redcor 4 -2,-12 
". , 0.01.% 

3 -I, -3, -4, 
-11, -13, -14, 

" -17,-18 

2 -5,-6,-15, 
-16 

J RN6OCI002F ReSistor, Metal Film, 
1/BW. +1% 

10K, Key 1 -7 

r.,..,....-----SERIES 600 INSTRUMENTATION MODUlES----..... -_ .. 
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ITEM 
NUMBER 

, . " 

OR REF QTYPER USABLE 

DESIG PART NO. DESCRIPTION MANur ACTURER ASSY ON CODE 

K RN6OCl002C Resistor, MeUll FlIm, 10K, f(ey .. 1 -B . 
I/BW, to. 25% 

~ 

L 101015-B-199100 Resistor, W. W., 19. 97K, ~cor 2 -I, -11 
1/4W, to.02% -

- 1 -2, -5, -12, 
-15,-1 

M RN6OC2002D R .. l.tor, Metal Film, 20K. Key 1 -8 
1/8W. to. 5% ., 

N 101015-B-200000 Resistor. W. W •• 2OK, 1/4W. Redcor 6 -I, - 3, -13 . I 

t'O.02% -11 I . 
4 -4, -14 

. 3 -17,-18 

2 -2,-5 , -6, .. 
- -12,-15,-16 

0 RN70B2002F Resistor , Carbo FUm, 20K, Key 1 -7 
1/ 2W, t 10(, . 

P 101015-B~360000~ Resistor, W. W. , 36K, 1/4W, Redcor 3 -1, -3 • 
~ O. 02% 

2 -11, -13 

Q 101015-B-3995()O Resistor. W. W., 39. 95K, Redcor 1 -I, -2, -11. 
1/ 4W. !O.020(, 

-'" 

-12,-lB 

R . 101015-B-4oooo0 Reslstol. W. W. , 40K, 1/4W, Redcor 4 -1, -3, -11, 
~ '0. 02":, -13 

~ 3 -5,-15,- 17, 
-18 

2 -2, -4, -6, 
-12,-14,-16 

S RN70B4002F Resistor, Carbo FHm, 40K, Key 1 -7,-8 
1/ 2W, ! 1% . . 

T 101015-B-432000 Resistor, W. W., 43.2K, Redcor , 3 -18 
1/ 4W, to. 02<"'0 

2 -4,-5,-14 

1 -6,-16 

W 101015-B~799500 Resistor, W. W. , 79. 95K. Redcor 1 -18 
1/4W. t o. 02% 

X 101015-8-800000 Resistor, W. W., 8OK. 1/4W, Redcor 4 -5 
to. 02% .. 3 -2.,-6,-12, . 'oj 

i · -15, -17 • -18 , . I • 
. ~ 2 -14 . 

1 -4 
, '. 

" 

8 



ITEM 
NUMBER 

, 
OR REF 
DESIG PART NO. DESCRIPTION 

Y RN70B8002F Reetstot, Carbo Film, 8OK, 
1/2W, *1% 

Z RN70B1603F ReSistor, Carbo Film, 160K, 
1/2W, tl% 

AA RN70B3203F ReSistor, Carbo FUm, 320K, 
1/2W, tl% 

AB RN70B6403F ReSistor, Carbo FUm, 640K, 
1/2W, *1% 

AC RC07GF125J Resistor, Comp., 1.2 meg, 
1/4W, t5% 

.AD RC07GF245J Resistor, Comp., 2.4 meg, 

r l/4W, *5% 

AE 176-20 ohm Resistor, Variable, 20 ohm 
. 

AF 361-20-2E Resistor, Variable, 20 ohm 
., 

AG 176-50 ohm Resistor, Variable, 50 ohm 

. 
AH 351-50-2E Reslstor, Variable, 50 ohm 

AI 176-100 ohm Resistor, Variable, 100 ohm 

AJ 361-100-2E Resistor " Variable, 100 ohm 

Cl SCM226BP015K4 Capacitor, Tant., 22 mfd, 
15V 

C2 SCM226BP015K4 CapaCitor, Tant. , 22 m.fd, 
15V 

C3 SCM226BPOl5K4 Capacitor, Tant., 22 mfd, 
15V' 

C4 SCM226 BP015K4 Capacitor, Tant.,· 22 mfd, 
15V 

C5 SCM226BP015K4 Capacitor, Tant., 22 mfd, 
15V 

QTY PER 
MANUF ACTURER ASSY . 

Key 3 

1 . 
Key 1 

Key 1 

Key 2 

1 

Allen Bradl~y 1 

Allen Bradley 2 

Techno 3 

2 

1 

Teledyne 3 

2 . 
Techno 2 

1 

Teledyne 1 

Techno 1 

Teledyne 1 
, 

Texas Inst. 5 

6 

Texas Inst. Re! 

Texas Ins~ Ref 

Texas Inst. 
<; 

Ref 

'texas Inst. Ref 

.. 
• 

USABLE 
ON CODE 

-16 

-1, -8 , 

-7,-8 

-7,-8 

-7 

-8 

-8 

-8 

-11, -12, -15 

-1,-2,-5, 
-13, -,14, -16 

-3,-4,-6 

-18 

-17 

-I, -11 

-2,-5,-12, 
-15 

-18 

-1,-11,-12 

-18 

-I, -2, -3, 
-4, -5, -6, 
-7,·8,-11, 
-12,-14,-16 

-13, -15, -17, 
-18 

. 

6 
o 

,~ 0 
( 1 
( ) 2 
i- 2 

• 

-r"']11------ SERIES 600 INSTRUMENTATION MODULES---...... ---
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~ITEM 
UMBER 

OR REF QTY PER USABLE 
h DESIO PART NO. DESCRIPTION MANUFACTURER ASSY ON CODE 

~ C6 SCM226BP015K4 Capacitor, Tant., 22 mfd, Texaslnst. Ref -13,-15,-17, 
15V -18 

01-Q2 100919 Traneletol', Pall' Redeor 5 
(pairs) 

Q3-04 100919 Transistor, Pall' . Redcor Ref 

I' 
J Q5-Q6 l009r9 Tranelstor, Pall' Redeor Ref 

07-Q8 100919 Transletor, Pall' Redeor Ref 

I { Q9-QI0 100919 Transletor, Pall' Redeor Ref 

0 
Ql1 100836 Tran~letor, PNP Redeor 17 -1, -11, -18 

( 

14 -2,-12 

.. 
13 -3,-5, - 13, 

1 
-15,-17 

11 -4,-14 
.. 

10 -8 

9 -6,-16 

'8 -7 

~J Q12 100837 Transistor, NPN Redeor 17 - 1, -11, -18 

, 14 -2, -12 

C 13 -3,-5,-13, 
-15,-17 

• 

t' 
11 ,-4, -14 - . 
10 -8 

r 9 -6,-16 

Ira. 8 -7 

Q13 100836 Transistor, PNP Redeor Ref ,... .. Q14 100837 Transletor, NPN Redeor 
. 

Ref . .. 
Q15 100836 Tranelstor, PNP Redeor Ref 

~ Q16 100837 Transletor. NPN Rellcor Ref 

Q17 100836 - TranSistor, PNP Redeor Ref -1; -2, -3, 

a - , -4, -5, -6, 
-8, -11, .12, 
-13, -14, -15, 
-16,-17,-18 

~ Ql8 100837 Translator, NPN Redeor Ref -I , -2, -3, 
-4, -5, -6, 
-8, -11, - 12, 

a -13,-14,-15, 
-16,-17,-18 

I r- rl 
• .. ~ 

ill J 
10 



• 

---
ITEM 

NUMBER .. USABLE OR REF 
PAR.f\O. 

QTYPER 

DESIO DESCRIPTION MANUFACTURER ASSY ON CODE 

Q19 100836 - Tra .. slstor, PNP RQdeor Ref -1,-2,-3,. . -4, -5, -8, 
-11, -12, -13, 
-14,-15,-17, 
-18 

Q20 100837 Transistor, NPN Redeor Ref -1,~2,-3, 

, ~4, -5, -8, .. -11, -12, -13, 
-14,-15,-17, 

) -18 

Q21 100836 Transistor, PNP Redeor Ref -1,-2,-3, 
-4, -5, -11, 
-U, -13, -14, 
-15,-17,-18 

Q22 100837 Transistor, NPN " Redeor Ref -1,-2,-3, 
" -4, .. 5, -11, 

-12, -13., -14, 
-15,-17,-18 

Q23 100836 Translstor, PNP Redeor Ref -1, -2, -3, 
-5,.11 .. -12, 
-13, -15, -17, 
-18 

'i'· 

• Q24 100837 Transistor, NPN Redeor Ref -1, -2, -3, 
. -5,-11,-12, 

,-13, -15, -17, 
-18 

' Q25 100836 TranSistor, PNP 
~ Redcoi' Ref -I, -2, -3. 

-5, -11, -12, 
-13, -15, -17, . -18 

Q26 100837 Transistor, NPN Redcor -Ref -1,-2,-3, 
l -5, -11, -1.2, 

-13,-15,-17, 
-18 .. 

Q27 100836 TranSistor, PNP Redcor Ref -1, -2, -11, 
. -12,-18 

Q28 100837 Transistor, NPN Redcor Ref -I, -2, -11, 
" -12,-18 . 

Q29 100836 Translstot. PNP Redcor Ref -I, -11, -18 ... 
i 

.., 
Q30 100837 . ' Transistor, .' NPN ... Redcor Ref -I, -11, -18 

031 100836 Transistor, PNP Redcor . Ref 
, 

-1, -11, ·18 -
Q32 100837 Transistor, NPN Redcor Ref . -1,-11,-18 

033 100836 Transistor, PNP Redeor Ref -1, -11, -18 

034 100837 Transistor, NPN Redeor Ref -'I, -11, -18 

" , 

.'---....---SERIES 600 INSTRUMENTATION MODUlES-~-""'-~-
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MODEL 
NO. 

800122-1 

eoGl22-2 

80012%-3 

eoGl22-4 

800122-5 

eoG122-8 

800122-7 

800122-' 

eoGm-t 

800122-10 

000122-11 

600122-12 . 

8oolU-13 

800122-14 

800122-15 

800122-18 

8OOm-1T 

800122-18 

.. 
RI thN Rl7 Rl8 Rlg R20 

A RI-17· C AE H 

A RI-14 D I.E H 

A Rl-ll. C I.E I 

A Rl-ll 0 I.E 1 

A RI-ll 0 AE H 

A ~-Il 0 AE I 

A RI-Il E • J 

A Rt-lO F • K 

• 
to Rl-17 C .u: H 

A Rl-B D AE H 

A Rl·ll C AE I 

A Rt-lt 0 AE I 

A al-13 0 toE H 

A Rl-Il 0 I.E I 

A IU-13 G !oF 1 

to IU-17 G loF H , 
• w'" SIIaDt (0 oIIID«) 

• 

R21 R22 R23 R24 R2S R26 

AE L AG L AG Q 

toE L AG "Q Al X 

• N · If · R 

· If · R · X 

I.E L AG R • X 

· N · R · X 

• 0 • s • y 

• M · S · y 

I.E L AG L AG Q 

AE L loG Q AI X 

• If • N • R 

• N • R .. X 

I.E L loG R • X 

• N • R • Y 

• If • R · X 

AF L AU Q !oJ W 

l.n.o~ L ~~.I...,,, U.;JI;. &. n.u,,", WI''' ... _'" ;j 

R.27 R2B R29 RJO RJl R32 RJ3 RJ4 RJ5 RJ6 R37 R38 
Nerr 

RJ9 R40 R41 R42 R43 R44 R45 R46 R47 USED 

AI I N N R 1 If N R I If N R P P P R B B 

· I If R X I N' R X I V V V I B B SWI5-17 . 
I 

· I N N R I If N R P P • R B B SWl4-17 I 

• ( If R X 1 N V V · If B B SWI2-17 • 

• I If R X I If R X V V · X B B SWl4-17 . • 
• I ~ R X V • • X B B SWlG-17 

• Z AA AB . • • 1.8 B B SWIl-17 

• Z AI. AS AC AD . · .. AD B 8 !Wl-11 

.. 

, 
AI I N N R I If If R I N If R P P P R 8 8 C AE 

· I N it X I N R X I V V V I B 8 D A£ SWlS-17 

· I N If R I N If R P P • R 8 B C. AE SWt4-lT 

• I N R X I If V V · If 8 B 0 .AX SW12-11 

· I If R X I If R X V v · V X B 8 D A£ SW14-17 

· I If R Y V • · y B B D AI: SWIG-17 

· 1 N R X I If R X T T • U B 8 G A7 SWl4-17 

!oJ I If R X J N R X I N R X T T T U B B G A7 
c_ 

~- -.. 
., 

i 

, I 



.. 
• 

, INSTRUCTION MANUAL 

FOR 

AC FLIP FLOP 600107 

po 

.r 

" 

"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 t · 

Canoga Park, California 

--- AC FLIP FLOP 600107 

• 

.. 



1 (600107) .. 
• 

AC FLIP FLOP 600107 

This card contaios 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: 

Logic'81 Levels 

True: 

False: 

Input Gate Structure - 4 Flip 
Flops 

Gating Provided 

Set: 

Reset: 

Common: 

Minimum Input: 

Trigger Point: 

Trigger Rise Time: 

Noise Rejeetio~: 

Flip Flop RS type 

4 Flip Flop and 1 Dual Inverter 

Negative true 

-9 

o 
±3 volts 

-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 

( -

r 
~.: 



Output 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 

Output Loading: 

True: 

False: 

Capac.ftance: 

Gating Structure: 

Minimum: 

Maximum: 

Gating Provided: 

Noise Rejection: 

Trigger Level: 

Trigger Point: 

1500 ohms 

l5mA 

100 PF maximum 

I Megacycle 

lOOnSecs 

40 nanoseconds 

60 nanoseconds 

60 nanoseconds 

100 nanoseconds 

l.5K to ground 

20rnA to negative voltage 

400pf maximum 

"AND" OR 

"AND", "AND" "AND" "OR" 

Expandable 2 term "AND" "OR" 

2 volts 

-6 volts 

Negative falling edge 

2 (600107) 

,. 



Trigger Transition: 

Delay Time: 

Output: 

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 

lOOnS no load, 200nS full load 

40n5 no load, 150n5 full load 

1 Megacycle 

4mA 

l25mA 

50 Pin 

Each Oollector Output 
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6 (600107) 

PARTS LIST 

AC FLIP FLOP 600107 

REFERENCE MANUFACTURER I S USABLE 
. DES IGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

Cl Capacitor, Mica, 100 PF Arco CM15ElOlJ 

C2 Capacitor, Mica, 33 PF Mica .Mold MCMIOD330K 

C3 Same as C2 

C4 Same as Cl 

C5 Same as Cl 

C6 Same as C2 

C7 Same as C2 

C8 Same as C1 

C9 Same as Cl 
-ClO Same as C2 

cn Same as C2 

Cl2 . Same as Cl 

Cl3 Same as Cl 

Cl4 Same as C2 , 

Cl5 Same as C2 

C16 Same as Cl . 

C17 • Capacitor, Micw,a, 56 PF Mica Mold MCM10D560K 

Cl8 Sa!1'e as Cl7 

C19 Capacitor, Tantalum, 
. 68MF, 35V Texas Inst. SCM684F2P035K4 

C20 Same as Cl9 

CRl Diode, Silicon Redcor 100780 

CR2 Same as CRl .. 

CR3 Same as CRl 

CR4 Same as CRl .. 
CR5 Same as CR1 

CR6 . Same as CRl 

CR7 Same as CR1 

CRa Same 8S CRl 



. 7(600107) 

PARTS LIST 

AC FLIP FLOP 600107 
• 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CR9 Same as CRl 

CRIO Same as CRl .\ 

CRll Same as CRt 

CR12 ' Same as CRl , 

CR13 Same as CRl 

CR14 Same as CRl 

CR15 Same as CRt .. . 
CR16 Same as CRt 

CRI7 Same as CRt 

CRI8 Same as CRl . , 

CRl9 Same as CRl 

CR20 Same as CRl 

CR2I Same as CRl 

CR22 Same as CRl 

CR23 Same as CRl - .. , 

CR24 • Same CRI as 

CR25 Same as CRl 

CR26 Same as CRI 

CR27 Same as CRl -
CR28 Same as CRl 

CR29 Same as CRl -, 

, 
CR30 Same as CRl , 

-.. CR3l Same as CRl 

CR32 Same as CRl 

CR33 Same as CRl 

CR34 Same as CRl 

CR35 Same as CRl 

CR36 Same as CRl . 
CR37 Same as CRt -- .1 



8 (600107) 

.. 
• 

PARTS LIST 

AC FLIP FLOP 600107 
,. 
~ ... 

REFERENCE MANUFACTURER ~ USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

-..... CR38 Same as CR1 
. , 

CR39 . Same as CRl 

CR40 Same as CR1 

CR4l Same as CR1 

CR42 Same as CR1 

CR43 Same as CR1 . 
CR44 Same as CRl 

-
CR45 Same as CR1 -
CR46 Same as CR1 . 
CR47 Same as CR1 

CR48 Same as CRl 

Q1 Transistor Redcor 101120 

Q2 Same as Q1 

Q3, Same as Q1 

Q4 Same as Ql . . . 
Q5 Same as Ql 

Q6 Same as Ql 

Q7 Same as Ql 

Q8 Same as Ql 

Q9 Same as Q1 . 
QlO Same as Q1 : 

Qll Same as Ql 

Q12 Same as Q1 
., 

R1 Resistor, Comp., 4.7K. 
. , 

1/4W, ±5% Allen-Bradley RC07GF472J 

R2 Resistor, Comp., 30K, 
1/4W, ±5% Allen-Bradley RC07GF303J 

~ -
R3 . Resistor Compo , 39K, .. 

l/4W, ±5'X , Allen-Bradley RC07GF393J 
~~ . 



9 (600107) 

PARTS LIST 

AC FLIP FLOP 600107 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R4 Resistor, Comp., 5.1K, . 
l/4W, ±5'? A11en-Bradley RC07GF512J 

R5 Same as R4 

R6 Resistor, Comp., 680 Ohms . 
l/2W, ±5% A11en-Bradley RC2OGF680J 

R7 Same as R6 

R8 Same as R3 

R9 Same as R2 

RlO Same as Rl 

Rll Same as Rl 

Rl2 Same as R2 

Rl3 Same as R3 . 
Rl4 Same as R4 . 
R15 Same as R4 

. Rl6 Same as R6 

R17 Same as R6 

Rl8 Same as R3 

Rl9 Same as R2 
. 

R20 Same as Rl 

R2l 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 , 

R3l Same as Rl . 
. 
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• 

PARTS LIST 

AC FLIP FLOP 600107 

REFERENCE MANUFACTURER I S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

R32 Sarne as R2 

R33 Same as R3 

R34 Sarne 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 
, 

R4l Same as R4 

R42 Same as 
. 

Rl 
~ 

R43 Resistor, Comp., 2.2K, 
1/4W, ±5% Allen-Bradley RC07GF222J 

R44 Resistor, Comp., lK, 
1/4W. ±S% Allen-Bradley RC07GFI03J 

R45 Resistor, Comp. , 27K, 
l/4W,±5% Allen-Bradley RC07GF273J 

R46 Resistor, Comp. , 33K, . 
l/4W,±5% Allen-Bradley RC07GF333J . 

R47 Same as R44 

R48 Same as R44 • 

R49 Same as R44 

R50 Same as R44 

R5l Same as R44 

TPl Test Jack, Blue Ucinite 119437-G 

- TP2 Test Jack, Black Ucinite 119437-C 

" - .. TP3 Same as TP2 ... I--
TP4 Test Jack, Brown Ucinite 119437-0 . 
TP5 Same as TP2 

TP6 Test Jack. Violet Ucinite ll9437-K 



.. 
11 (600107) • 

PARTS LIST 

AC FLIP FLOP 600107 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANVFACTURER 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 
DC FlIP- FLOP 

MANUAL fOR 
MODEL 60010l 

"This monuol is pt"ovlded in confidence for servicing ond application informotion only ond is not to be reproduced · 
or divulged in any manner without prior wri lien permission from on oHicer of RE DeOR Corporotion . " 

t..I'·IICI" · lM 
8.3-.7;\1' . 

_~1tJ\I~ liIil' .. ::~;j ~;;ini;';i;.r~ir.i ot.iil:i~:1 i::i;ri;;:i ;;:;;.. .... * 

Figure 1. DC FUp-Flop Model 600101 

1. DESCRiPTION AND PURPOSE 

2. Description - The Model 600101 DC FUp-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 on one 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 FUp-Flop is used as binary 
counter, digital register, etc. Each flip-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 FUp-Flop consists of 4 indepen­
dent DC toggle pairs. These toggle pairs are two DC 
flip-flops [ntercoupled permanently with appropriate 
clock signals to provide the cotrect phase and timing 
relationships such that counting and sequencing func­
tions can be performed. Each input flip-flop counts 
Cl 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 tlmlng relatlonship of Cl .and C2 clock·pulses 

are such that the output !lip-flop is held for a 100 
nanosecond delay beCore it follows the sfale oC Its input 
fllp-flop , This relationship allows the input Clip-Clop 
to settle down so that operation of the output flip-Bop 
cannot trigger it into the wrong state. Since the flip­
flop utilizes DC logic they are insensitive to the input 
rise time. Because of the DC toggle struclure utilized, 
output loads also have no effect on triggering. Even 
if the output wet;'e shorted, the input flip-flop would 
hold its conduction state. Thus, the flip-Clop can be 
triggered in accordarice with the input gating strl,lcture. 

6, MAINTENANCE 

Standard circuit board maintenance practices apply. 
Test p.oints are provided on the top edge of the card 
for waveform observation and trouble shooting during 
operation. Figure- 4 Is thj Model 600101 DC Flip­
Flop, partslocatlon. Replacement parts shall be those 
specified in the parts list. "" ~ 

11!E:1 
When soldering and replacing electronic com­
ponents on the circuit board, the circuit board 
and. replacement components should not be 
OYerheated .... Use a 10 watt iron and appropriate 
heatslnk. 
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7. SPECIFICA nONS 

.. 

2 

Module Type. . . • • • • • • • •• Fllp.Flop, JIt type 

Number of Circuits ... . . • . • • • • • • . • • • •• 4 

Logic . ..............•.. ... . Negative True 

Logical Levels: 

True ......•.•...•••••••• " -8 V t3 V 
False ...........••••••• 0 V -0. 5 V 

Input Gate Structure: 

Minimum. . . . . . . . . . . . . . .. "AND", "OR" 
Maximum ..... "AND", "AND", "AND", "OR" 

Gating Provided: 

Set . . . . .. Clock'ed 2 "AND" "OR" JK type 
Reset .... ClOCked 2 "AND" "OR" JK type 
Auxtllary . . . . . . .. DC "OR" set and "OR" 

reset JK Type (requires 
external "OR") 

Common .. . .. . .. DC reset to all stages 
12 ma from -12 V 

Minimum Input ... . . . . . . . • . . . .. -6 V • 
Trigger Point. • . . .. NegaUve falling edge 
Fall Time Requirements .•.• None, or as 

determined by Cl Input clack 
width and maximum repetitlon rate 

Noise Rejection: 

Input Structure 2.0 V 

Output Loading: 

To ground .....•••••.••.• • . 1500 ohms 
To negative voltage ..•..••. • . . . .• 35' rna 
Capacitance . . •. 400 pI no reststance to -12 V 

600 pI 400 ohms to -12 V 

Time Relationships: 

Maximum repetition rate 
Delay to last moving 

1 mc 

point . • . • . . • . • • • • . • • • •• Cl clock width 
+100 nsec , 

Rise Time : 

No load .......•....•...••••• 
Full load .......... , ........ . 40 nsec 

80 use 
l-, . 

Fall Tlme: 

No load •••••• " • . • • • • • • • • • •• 100 neec 
Full load .••• • • • • • • • • • • • • •• 200 neee 

Clock Inputs: 

Cl wtdth minimum 
C2 width minbnum 

Clock Loade: 

• jj" f" ••• , • , •• 

Cl to ground 
C2 to ground 

..... ............ 

Power Required: 

400 nsec 
600 nsec 

750 ohms 
400 ohms 

+12 V .. ., .................... . 8 rna 
125 rna -12 V ..................... . 

Board Type .....• " . . • . • • . . •. Glass Epoxy 

Operatlng Temperature .•........ 00 
- 50°C 

Mechanical S\ze ••.••••.•• 5" x 5. 4" x . 5" 

ConnedorType 50 pln 

Teet Pointe: 

Number ..•.••..... . . '. . . . . . • . .. 16 ' 
Data provided ••..•.. . Each Cl gate set and 

reset Output. Each Input flip-Clop 
true and false output 

Deslgnatlon Color Data 

1 Blue D Reset 
2 Black D True 
3 Black D Set 
4 Brown D False 
5 Black C Reset 
6 Brown C True 
7 Gray C False 
8 Gray C Set 
9 " Gray B Set 

10 Gray B False , 11 Gray B True 
12 Qray B Reset 
13 Gray A False 
14 Gray A Set 
115 ' Oray A True 
18 Gray A Reset 

• 

:...J 
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Figure 4. DC Flip-Flop Model 600101, Parts Location 

PARTS LIST 

MANUFACTURER'S 
DESCRIPTION MANUFACTURER NUMBER • 

Connector, 50 Pin, Male Redcor 600020 
Pin, Polarizing, Male Redcor 600021 
Nut, Hex, 4-40, Sm. Pattern, Cad. SUo 
Screw, 100· Fit. Hd., 4- 4,0 x 1/2, 
Cad. Stl. 
Translpad Milton Ross 10044 
Capacitor, Mica, 27 pr, 300 V Mlcamold MCMIOD2,70K 
Capacitor, Mica, 27 pr , 300 V Micamold MCMIOD270K 
Capacitor, Mica, 27 pf, 300 V Mlcamold MCMIOD270K 
Capacitor, Mica, 27 pr, 300 V Mlcamold : MCMIOD27OK 
Capacitor, Mica, 27 pt, 300 V Mlcamold MCMIOD27OK 
Capacitor, Mica, 27 pI, 300 V Mlcamold MCMIOD270K 
Capacitor, Mlca, 27 pr, 300 V Micamold MCM~OD27OK 

, 

Capacitor, Mica, 27 pf, 300 V Micamold MCMIOD270K 
Capacitor, Mica, 27 pf; 300 V Mlcamold MCMIOD270K 
Capacitor, . Mica, 27 pr, 300 V MlcamOid MCMIOD27(}K 
Capacitor, Mica, 27 pf, 300 V M1camold MCMIOD27OK 
CapaCitor, Mica, 27 pf, 300 V Micamold MCMIOD27OK 
Capacitor, Mica, 27 pt, 300 V MI.camold MCMIOD27OK 
Capacitor, Mica, 27 pf, 300 V Micamold MCM10D27OK 
Capacitor, Mica, 27 pt, 300 V Uicamold MCMI0D27OK 
Capacitor, Mica, 27 pf, 300 V Mlcamold MCMI0D27OK • 
Capacitor, Tant., .68 mf, 35 V t :1. SCM684F2P03SK4 
Capacttor, Tant., . 68 mf, 35 V T.I. SCM684F2P0351t4 
Diode, stUcon , Redcor 100780 

..., 
I 
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ttEM NUMBER MANUF ACTURER'S 

OR REF DEsro DESCRIPTION MANUFACTURER NUMBER 

CR2 Diode, Slllcon Redcor 100180 

CR3 Diode, S1llcon Redcor 100780 ...., 
CR4 Diode, Slltcon Redeor · 100180 

CR5 Diode, Sllieon Redcor 100780 

CR6 Diode, StUcon Redcor 100780 

CR7 Diode, Sllieon Redeor 100780 
CRB Diode, SlUeon a.deor 100780 
CR9 Diode, Sllieon Redeor 100780 

CRI0 Diode, Slllcon Redeor 100780 

CRll Diode, SUleon Redeor 100780 
CR12 Diod.e, Sllleon Redeor 10078,0 
CR13 Diode, Sllieon Redeor 100780 
CR14 Diode, SlUeon Redeor 100780 
CRI5 Diode, Sllleon Redeor 100780 
CRI6 Diode, Sllleon Redeor 100780 
CR17 Diode. Sllleon Redeor 100780 
CRI8 Diode, Silleon Redeor 100780 
CR19 Diode, SUleon Redeor 100780 
CR20 Diode, SlUeon Redeor 100780 
CR21 Diode, SlUeon Redeor 100780 
CR22 Diode, Silleon Redeor 100780 
CR23 Diode, Silleon Redeor 100780 
CR24 Diode, Silicon Redcor 100780 
CR25 Diode, Silicon Redcor 100780 
CR26 Diode, StUeon Redcor 100780 
CR27 Diode, Silicon -Redeor 100780 
CR28 Diode, Sllleon Redeor 100780 
CR29 Diode, SUlcon Redeor 100780 
CR30 Diode, Silicon Redeor 100780 
CR31 Diode, Silleon Redeor 100780 
CR32 Diode, Sllleon Redeor 100780 
CR33 Diode, SUleon Redeor 100780 
CR34 Djode, Silleon Redcor 100780 
CR35 Diode, Silicon Redeor 100780 
CR36 Diode, Silicon Redeor 100780 
.CR37 Diode; Sllleon Redcor 100780 
CR38 - Diode, Sllle~n Redcor 100780 
CR39 Diode, SllIeon Redeor 100780 
CR40 Diode, Silicon Redeor 100780 
CR4"l Diode, SUloon Redeor 100780 
CR42 Diode, SUleon Redeor 100780 
CR43 Diode, Sllieon Redeor 100780 
CR44 Diode, Sllieon Redeor 100780 
CR45 Diode, Sllleon Redeor 100780 
CR46 Diode, SlUeon Redeor 100780 
CR47 Diode, Sllleon ~edeor 100780 
CR48 Diode, Sllteon Redeor 100'180 
CR49 Diode, Silicon Redeor 100780 
CR50 Diode, SllleQn Redeor 100780 
CR51 Diode, Silicon Redeor 100780 
CR52 • Diode, SlUeon Redeor 100780 
CR53 Diode, SUleon Redeor 100780 
CR54 Diode, Sllleon Redeor 100780 
CR55 Diode, Silleon Redeor 100780 
CR56 Diode, SUleon Redeor 100780 
CR57 Diode, smcon Redeor 100780 
CR58 Diode, SUleon Redeor 100780 
CR59 Diode, Sllleon Redcor ~00780 
CR60 Diode, Slllcon Redeor 100780 
CR6t blode, Sllleon Redeor 100780 
CR62 Clode) Stlleon Redeor 100780 
CR63 lode, SUleon Redcor 100'780 
CR64 Diode, Stueon Redeor 100780 
CR6S Diode 81Ucon Redcor 100'780 

6 
I ~[ D~~~ 
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ITEM NUMBER 
OR REF DESIO DESCRIPTION 

• CR6B Diode, Sllleon 
CR67 Diode, SllIeon . 
CR68 Diode, SUlcon 
Ql Transistor, PNP 
Q2 Trlnilitor, PNP 
Q3 Translstor, PNP 
Q4 Transistor, PNP 
Q5 Translstor, PNP 
Q6 Translstor, PNP 
07 Transistor, PNP ~N 3;;l...s-1 
Q8 Translstor, PNP 
Q9 Transistor, PNP 
QIO Transistor, PNP , 
Ql1 Transistor, PNP 
Ql2 Transistor, PNP 
Q13 Translstor, PNP 
Q14 Transistor. PNP • 
Q15 Transistor, PNP 
Q16 Transistor, PNP . RI Resistor, Comp., lK ohm, 1/ 4W, t5% 
R2 Resistor , Comp., 33K ohm, 1/ 4W, *5% 
R3 Resistor, Comp., 2. 7K ohm, 1/ 4W, *5% 
R4 Resistor, Comp., 680 ohm, 1/ 2W, *5% 
R5 ReSistor, Camp., 2.2K ohm, 1/ 4W, t 5% 
R6 Reslstor\ Comp., 2.2K ohm, 1/ 4W, *5% 
R7 Resistor, Comp., 680 ohm, 1/2W, *5% 
R8 Resistor, Comp., 2.7K ohm, 1/ 4W, *5% 
R9 Resistor, Comp., 33K ohm, 1/4W, *5% 
RIO ReSistor, Comp .• lK ohm, 1/4W, t5% 
Rll ReSistor, Comp., 3. 3K ohm, 1/ 4W, *5% 
R12 Resistor, Comp., 5. IK ohm, 1/ 4W, *5% 
R13 Resistor, .Comp., 27K ohm, 1/ 4W, t 5% 
RI4 Resistor, Comp. , 2. 2K ohm, 1/ 4W, t5% 
Rl5 Resistor, Comp., 8. 2K ohm, 1/ 4W, *5% 
RI6 Resistor, Comp., 8.2K oh.m, 1/ 4W, *5% 
Rl7 ReSistor. Comp., 2. 2K ohm, 1/ 4W, *5% 
Rl8 Resistor, Comp., 27K ohm, 1/ 4W, *: 5% 
Rl9 Res.istor, Compo ,3. 3K ohm, 1/ 4W, t 5% 
R20 Resistor, Comp., 5. IK ohm, 1/ 4W, t5% 
R21 ReSistor, Comp., lK ohm, 1/4W, t 5% 
R22 Resistor, Comp . • 33K ohm, 1/ 4W, *5% 
R23 Resistor, Comp. , 2. 7K ohm, 1/ 4W, *5% 
R24 Resistor, Comp., 680 ohm, 1/ 2W, *5% 
~25 • Resistor, Comp., 2. 2K ohm, 1/ 4W, *5% 
R26 ReSistor, Comp., 2. 2K ohm, 1/ 4W, *5% . 
R27 Resistor, Comp., 6110 ohm, 1/2W, *5% 
R28 Resistor, Comp., 2. 7K ohm, 1/ 4W, *5% 
R29 Reststor, Comp., 33K ohm" 1/4W, *5% 
R30 ' Resistor, Comp., lK ohm, l/4W, *5% 
R31 Resistor, Comp .• 3.3K ohm, 1/ 4W, i 5% 
R32 Resistor, Comp .• 5. lK ohm, l/4W, *5% 
R33 ReSistor, Comp., 27K ohm, 1/ 4W, *5% 
R34 Resistor, Comp., 2.2K ohm, 1I4W, .1 5% 
R3S Resistor. Compo ,8. 2K ohm. 1I4W, t5% 
R3e Resistor. Comp., Il. 2K ohm, 1/ 4W, *5% 
R37 Reslstor, Camp .• 2.2K ohm. 1/4W, *5% 
R38 ReSistor. Comp .• 27K ohm, 1/4W, t 5% 
R39 ReSistor, Comp., 3.3K ohm, 1/4W, t5% .. R40 Resisber, Comp .• 5.1K ohm. 1/4W, *5% 
R41 ReSistor, Comp., lK ohm, 1/4W, t 51it 
R42 Resistor,"Comp., 33K ohm. 1/4W. * 
R43 Resistor, Comp •• 2.7K ohm, l/4W, *5% 
R44 Reslstor, Comp., &80 ohm. l/2W, *5% 

MANUF ACTURER 

Redcot 
Redeor 
Redcor 
Redcor 
Redcor 
Redeor 
Redcor 
Redcor 
Re.dcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
A.B . 
A.B. 
A.B. , 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A. B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B . 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A. B. 
A.B. 
A.B. " 

A.B. 
A.B. 
A. B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 
A.B. 

MANUFACTURER'S 
NUMBER 

100780 
100780 
100780 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
101120 
RC07GFI02J 
RC07GF333J 
RC07GF272J 
RC2OGF681J 
RC07GF222j 
RC07GF22lJ 
RC2OGF681J 
RC07GF27lJ 
RC07GF333J 
RC07GFlO2J 
RC07GF332J 
RC07GF512J 
RC07G,f273J 
RC07GF222J 
RC07GF822J 
RC07GF822J 
RC07GF222J 
RC07Gf273J 
RC07GF332J 
RC07GF512J 
RC07GFIOlJ 
RC07GF333J 
RC07GF272J 
RC2OGF6BIJ 
RC07GF222J 
RC07GF222J 
RC2OGF681J 
RC07GF272J 
RC07GF333J 
RC07GFI02J 
RC07GF332J . 
RC07GF512J 
RC07GF273J 
RC07GF222J 
RC07GF822J 
RCQ7GF822J 
RC07GF222J 
RC07GF273J 
RC07GF332J 
RC07GF512J 
RC07GFt02J .. 
RC07GF333J 
RC07GF272J 
RC2OGF61l1J 

a 
~ 1 

o 
1 
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ITEM NUMBER 
.. MANUF ACTURER'8 

OR REF DESIO DESCRIPTION MANUFACTURER NUMBER 

R45 Resistor, Comp., 2 .. 2K ohm, 1/4W, t5% A.B. • RC07GF222J 
R46 Resistor, Comp., 2. 2K ohm, 1/4W, t 5% A.B. RC07GF222J 
R47 Resistor, Comp., 680 ohm, 1/2W, t5% A.B. RC200F681J 
R48 Resistor, Comp., 2. 7K ohm, 1/4W, t5% A.B. RC07GF272J 
R49 Reststor, Comp., 33K ohm, 1/4W, t5% A. B. RCO'7GF333J 
R&O Rest.tor, Comp .• 11( ohm, 1/4W, t SCJ, A.B. RCMO FI 02J 
R51 Resistor, Comp., 3. 3K ohm, 1/4W, ~ A.B. RC07GF332J 
R52 Resistor, Comp., 5. lK ohm, 1/4W, ± A.B. RC07GF512J 
R53 ReSistor, Comp., 27K ohm, 1/4W, t 5% A. B. RC07GF273J 
R54 Resistor, Comp., 2. 2K ohm, 1/ 4W, t 5.% A.B. RC07GF222J 
R55 Resistor, Comp., 8. 2K ohm, 1/4W, t 5% A. B. RC07GF822J 
R56 Resistor, Comp., 8.2K ohm, 1/ 4W, t 5% A. B. RC07GF822J 
R57 Resistor, Comp .• 2.2K ohm, 1/ 4W, t 5% A. B. RC07GF222J 
R58 Resistor, Comp., 27K ohm, 1/ 4W, t 5% A. B. RC07GF273J 
R59 Resistor, Comp., 3. 3K ohm, 1/ 4W, t 5% A. B. RC07GF332J 
R60 ReSistor, Comp. , 5. lK ohm, 1/4W, t 5% A.B. RC07GF512J 
R61 Resistor, Comp., lK ohm, 1/ 4W, t 5% A.B. RC07GFI02J 
R62 I Resistor, Comp. , 33K ohm, 1/4W, t5% A. B. RC07GF333.J 
R63 ReSistor, Comp., 2. 7K ohm, 1/4W, t 5% A.B. RC07GF272J 
R64 Resistor, Comp., 680 ohm, 1/2W, t5% A. B. RC200F681J 
R65 ReSistor, Comp., 2. 2K ohm, 1/ 4W, t 5'{. A. B .• RC07GF222J 
R66 ReSistor, Comp. , 2. 2K ohm, 1/ 4W, t 5% A. B. RC07GF222J 
R67 ReSistor, Comp., 680 ohm, 1/ 2W, t 51 A.B. RC200F681J 
R68 Resistor, Comp., 2. 7K ohm, 1/ 4W, t % A. B. RC07GF272J 
R69 ReSistor, Comp., 33K ohm, 1/ 4W, t 5% A.B. RC07GF333J 
R70 Resistor, Comp., IK ohm, 1/ 4W, t 5% A.B. RC07GFI02J 
R71 Resistor, Comp., 3. 3K ohm, 1/4W, t 5% A. B. RC07GF332J 
R72 Resistor, Comp. , 5. IK ohm, 1/4W. t 5% A. B. RC07GF512J 
R73 f\eslstor, Comp., 27K ohm, 1/ 4W, t5% A. B. RC07GF273J 
R74 Resistor, Comp., 2. 2K ohm, 1/ 4W, t 5% A. B. RC07GF222J 
R75 Resistor, Comp., 8. 2K ohm, 1/ 4W, t 5% A. B. RC07GF822J 
R76 Resistor, Comp., 8. 2K ohm, 1/ 4W, 1: 5% A. B. RC07GF822J 
R77 Resistor, Comp. , 2. 2K ohm, 1/4W, t 5% A.B. RC07GF222J 
R78 Resistor, Comp., 27K ohm, 1/ 4W, t5% A.B. RC07GF2'73J 
R79 Resistor , Comp., 3. 3K ohm, 1/4W, *5% A. B. RC07GF332J 
R80 Resistor , Comp. , 5. lK ohm , 1/4W, t5% A. B. RC07GF512J 
TPI Test Probe, Re <'.,J!pta cle , Blue Ucinlte 119437-G 
TP2 Test Probe , Receptacle , Black Uclnlte 119437-C . 
TP3 Test Probe, Receptacle , Black Uclnlte 119437-C 
TP4 Test Probe , Receptac Ie , Brown Uclnlte 119437-D 
TP5 Test Probe, Receptac le , Black Uclnlte 119437-C 
TP6 Test Probe, Receptacle, Brown Uclnlte 119437-D 
TP7 Test Probe, Receptacle, Gray Uclntte 119437-J 
TP8 Test Probe, Receptacle , Gray Uclntte 119437-J 
TP9 Test Probe, Receptacle, Oray Uclntte 119437:J 
TPIO Test P.robe, Receptacle, Gray Uclntte 119437 -J 
TPll Test Probe, Receptacle, Gray . Uclnlte 119437 -J 
TP12 Test Probe, Receptacle, Oray Uclnlte 119437-J 
TP13 Test Probe, Receptacle, Oray Uclntte 119437-J 
TP14 Test Probe, Receptacle, Oray Uctnlte 119437-J 
TPl5 Test Probe, Receptacle, Oray Uelntte 119437-J 
TP16 Test Probe, Receptacle, Oray UctnUe 119437-J 
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INSTRUCTION 
DC FLlP- FLOP 

MANUAL FOR 
MODEL 600101 

"This manual is prallided in confidence for ,ervicing ofld application information only and Is flat to be reproduc.d 
01' diliulged in any manner without prior written permission from on officer of REDCOR Corporation . " 

.. 

Figure 1. DC Fllp-Flop Model 600101 

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 on one side. The board 'assembly 
measures 5 x 5. "Inches (see Figure 4T 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 flip-flop circuit 
counts clock pulses as controlled by externally sup­
pUed gating pulses. 

4. CIRCUIT DESCRIPTION (See Figures 2 and 3) 

5. General- The DC FJlp-Flop consists of 4 indepen­
dent DC toggle pairs. TMse toggle pairs are two DC 
fUp-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 flip-nop counts 
Cl clock pulses as directed by external gaUng com­
mands, Each output flip-flop counts C2 clock pulses 
as directed by the state of its aSSOCiated 1nput flip­
flop. The timing relatlonshlp of Cl and C2 clock pulses 

are such that the output flip-flop Is held for a 100 
nanosecond delay before it (oHows the state o( its Input 
flip-flop. This relatlonshlp allows the input (lip - flop 
to seUle down so that operation of the output Cllp-rlop 
cannot trigger it Into the wrong state. Since the flip ­
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 flip-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 the Model 600101 DC Flip­
Flop, parts location. Replacement parts shall be those 
specified in the parts list. 

I:~ 
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 Iron and appropriate 
healslnk. 

1 
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7 • SPECIFICATIONS. 

Module Type •••••••••••• Fllp.Flop, .nc type 

Number of Clrcultll .• . • • • . • • • • • • • . • • .. 4 

Logic ......•••••••.•.•••• Negative True 

Logical Levels: 

True ............••.••..• '. -8 V t3 V 
False ............•.•... 0 V -0. 5 V~ 

Input Gate Structure: 

Minimum ................ "AND", "OR" 
Maximum ... . . "AND", "AND", "AND", "OR" 

Gating Provided: 

S~t . . . . .. Clocked 2 "AND" "OR" JK type 
Reset .... Clocked 2 "AND" "OR" JK type 
Auxiliary . . . . . . . . DC "OR" set and "OR" 

reset JK Type (requires 
external "OR") 

Common ........ DC re~et to all stages 
12 ma from ·12 V 

Minimum Input .......... ' . . . . .. -6 V 
Trigger Point. . . . .. Negattve 'aUtng edge 
Fall Time Requirements .... None, or as 

Noise Rejection: 

determined by Cl input clock 
width and maximum repelttlon rate 

Input Structure 2.0 V 

Output Loading : 

To ground ................. 1500 ohms 
To negative voltage . . . . . . • . . . . . . . 35 rna 
Capacitance . . .. 400 pf no resistance to -12 V 

600 pf 400 ohms to -12 V 

Time Relationships: 

Maximum repetlUon rate ..•....•••. 1 me 
Delay to last mOVing 
pOint . . . . . . • . . • . • . • • • •• Cl clock width 

.100 nllec 

Rise Time ; 

No load . . . . . • . • . . • • • • • • . • • •• 40 nlec 
Fu 11 load .. . . . • . . • . • • • • • . • • •• 80 nsec 

Fall Time: 

No load "' •••••••••••••• I •• • 

Full load .••.••••••..•. • ... 

Clock Inputll: 

Cl width minimum 
C2 width minimum 

Clock Loads: 

Cl to ground 
C2 to ground 

Power Required: 

, .......... . 

100 Mec 
200 Met 

400 nsec 
600 nsec 

750 ohms 
400 ohms 

+1 V ..•...•••••. •.. . . .... . 8 rna 
-12 V •••.•••....•...••.... 125 rna 

Board Type. . . . . . . . . . . . . . . .. Glass Epoxy 

OperaUng Temperature ...•...... 0° - 50°C 

Mechanical Size .. •. ...... 5" x 5. 4" x . 5" 

Connector Type 50 pin 

Test Points: 

Number ..•.•..... . .. .. ..... . . , 16 
Data provided ..•.. ... Each Cl gate set and 

reset output . Each input fUp-flop 
true and false output 

Designalton Color Data 

1 Blue D Reset 
2 Black D True 
3 Black D Set 
4 Brown D False 
5 Black C Reset 
6 Brown C True 
7 Gray C False 
8 Gray C Set 
9 Gray B Set 

10 Gray B False 
11 Gray B True 
12 Gray B Reset 
13 Gray A False 
14 Gray A Set 
15 Gray A True 
16 Gray A Reset 

2 
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CONNECTOR 2----~==~--------------------------~r-~ 
KEYING 

Figure 4. DC F\lp- Flop Model 600101, Parts Location 

PARTS LIST 

ITEM NUMBER MANUFACTURER'S 
OR REF DESIG DESCRIPTION MANUFACTURER NUMBER 

1 Connector, 50 Pin, Male Redcor 600020 
2 Pin , Polarizing, Male Redcor - 600021 
3 Nut , Hex, 4-40, Sm. Pattern, Cad. Stl. 
4 Screw, 100° Fit. Hd., 4-40 x 1/2, 

Cad. Stl. . ~ 

5 Translpad M1lton Ross 10044 
C1 Capacitor, Mica, 27 pI , 300 V Micamold MCMIOD270K 
C2 Capacitor, Mica, 27 pr, 300 V Mlcamold MCMIOD270K 
C3 Capacitor, Mica, 27 pl, 300 V Mlcamold MCMIOD270K 
C4 Capacitor, Mica, 27 pI, 300 V Mlcamold MCMI0D27OK 
C5 Capacitor, Mica, 27 pI, 300 V Mlcamold MCMI0D270K 
C6 Capacitor , Mica , 27 pI , 300 V Mlcamold MCMIOD270K 
C7 Capacitor, Mica, 27 pr, 300 V Mlcamold MCMlOD27OK 
C8 Capacitor, Mica, 27 pI, 300 V Micamold MCMIOD270K 
C9 CapaCitor, Mica, 27 pI, 300 V Mlcamold MCMIOD270K 
CIO . Capacitor, Mica, 27 pI, 300 V - ~Icamold MCMIOD27OK 
Cll Capacitor, Mica, 27 pI, 300 V Mlcamold MCMIOD270K 
C12 Capacitor, Mica, 27 pf, 300 V Mlcamold MCMIOD270K 
C13 Capacitor, Mica, 27 pf, 300 V '" Mlcamold MCM10D27OK 
C14 Capacitor, Mica, 27 pf, 300 V Micamold MCMIOD27OK - C15 Capacitor, Mica, 27 pf, 300 V Mlcamold MCMIOD27OK 
CI6 Capacitor, Mica, 27 Ilf, 300 V Micamold MCM10D27OK 
C17 Capacitor. Tant., .68 mf, 35 V T.t. SCM884F2P035K4 . 
C18 Capacitor. Tant .• • 68 mf, 35 V T.I. SCM684F2P035K4 
CR1 Dlode, Slllcon Redcor 100780 

( I I 
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ITEM NUMBER MANUFACTURER'S 

OR REF DESIO DESCRIPTION MANUFACTURER NUMBER 

CR2 Diode, stlleon Redeor 100780 

CR3 Diode, Stlteon Redeor 100780 

CR4 Diode, Sllieon Redeor 1,00780 

CR5 Diode, SlUeon Redeor 100780 

CR6 Diode, SlUeon Redeor 100780 

~ CR7 Diode, Silleon Redeor 100780 

~R8 Diode, Snteon ,; Redeor 100790 
- CR9 Diode, Silleon Redcor 100780 

CRI0 Diode, Sllleon Redeor 100.780 

CRll Diode, stUeon Redeor 100780 
CR12 Diode, SlUeon Redeor 100780 
CR13 Diode, Sllieon Redeor 100780 
CR14 Diode, Sllieon Redeor 100780 
CR15 Diode, Silleon Redeor 100780 
CR16 Diode, Sllleon Redeor 100780 
CR17 Diode, Silleon Redeor 100780 
CR18 Diode, SlUeon Redeor • 100780 
CR19 Diode, Silleon Redeor 100780 
CR20 Diode, Stlleon Redeor 100780 
CR21 plode, SlUeon Redeor 100780 
CR22 Diode, Silleon Redeor 100780 
CR23 Diode, Silicon Redeor 100780 
CR24 Diode, Silicon Redeor 100780 
CR25 Diode, SlUeon Redeor 100780 
CR26 Diode, Silicon Redeor 100780 
CR27 Diode, Silicon Redeor 100780 
CR28 Diode, Silteon Redeor 100780 
CR29 Diode, SlUeon Redeor 100780 
CR30 Diode, Silicon Redeor 100780 
CR31 Diode, Silicon Redeor 100780 
CR32 Diode, Silicon Redeor 100780 
CR33 Diode, Silicon Redeor 100780 
CR34 Diode, SlUeon Redeor 100780 
CR35 Diode, Silleon Redeor 100780 
CR36 Diode, Silicon Redeor 100780 
CR37 Diode, Silicon Redeor 100780 
CR38 Diode, Silicon Redcor 100780 
CR39 Diode, Silicon Redeor 100780 
CR40 Diode, Silleon Redeor 100780 
CR41 Diode, Silteon Redeor 100780 
CR42 Diode, Silicon Redeor 100780 
CR43 Diode, Sllleon Redeor 100780 
CR44 Diode, Sllleon Redeor 100780 
CR45 Diode, SUieon Redeor 100780 
CR46 Diode, SIlicon Redeor 100780 
CR47 Diode, Silicon Redeor . 100780 
CR48 Diode, Sllieon Redeor 100780 
CR49 . Diode, Silleon Redeor 100780 
CR50 Diode, Suteon Redeor 100780 
CR51 Diode, Sllleon Redeor 100780 
CR52 Diode, Silicon Redeor 100780 
CR53 Diode, SlUeon Redeor 100780 
Cft54 Diode, Sllleon Redeor 100780 
CR55 Diode, Sllteon Redcor 100780 
CR56 Diode, Sllleon Redcor 100780 
CR57 Diode, SlUeon Redeor 100780 
CR58 Diode, Silleon Redcor 100780 
Cq59 Diode, Sllleon Redcor 100780 
CR60 Diode, SUleon .. Redeor 100780 
CRSI Diode, SUleon Redeqr 100780 
CR62 Diode, Slllcon Redcor - 100780 
CR63 Diode, Sillcon Reeleor 100780 
CR6. Diode, Sillcon Redeor 100780 
CR65 Diode SlUeon Redeor 100780 

6 
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ITEM NUMBER 
. MANUFACTURER'S 

OR REF DESIO DESCRIPTION MANUF ACTURER NUMBER 

CR66 Diode, Slllcon Redeol' 100780 

CR67 Diode, Sillcon Redeor 100780 

CR68 Diode, Sillcon Redeor 100780 

Ql Transistor, PNP Redeor ~120 
Q2 Transistor, PNP Redeor 101120 
Q3 Transistor, PNP Redeor 101120 

Q4 Transistor, PNP Redeor 101120 

Q5 Transistor, PNP Redeor 101120 

Q6 Transistor, PNP Redeor 101120 

07 Transistor, PNP Redeor 101120 
Q8 Transistor, PNP Redeor 101120 
Q9 Transistor, PNP Redeor 101120 
QIO Transistor, PNP Redeor 101120 
Ql1 Transistor, PNP Redeor 101120 
Q12 Transistor, PNP Redeor 101120 
Q13 Transistor, PNP Redeor 101120 
Q14 Transistor t PNP Redeor 101120 . 
Q15 Transistor, PNP Redeor 101120 
Q16 Transis'tor, PNP Redeor 101120 
Rl Resistor, Comp., lK ohm, 1/4W, t5% A. B.< RC07GFI02J 
R2 Resistor, Comp., 33K ohm, 1/ 4W, *5% A. B. RC07GF333J 
R3 Resistor, Comp., 2.7K ohm, 1/ 4W, *5% A.B. RC07GF272J 
R4 Resistor, Comp., 680 ohm, 1/ 2W, t5% A.B. RC20GF681J 
R5 Resistor, Comp., 2.2K ohm, 1/ 4W, t5% A.B. RC07GF222J 
R6 Resistor, Comp., 2. 2K ohm, 1/ 4W, *5% A.B. RC07GF222J 
R7 Resistor, Comp., 680 ohm, 1/2W, *5% A. B. RC2OGF681J 
R8 Resistor, Comp., 2. 7K ohm, 1/ 4W, *5% A.B. RC07GF272J 
R9 Resistor, Comp., 33K ohm, 1/4W, *5% A.B. RC07GF333J 
RIO Resistor, Comp., lK ohm', 1/4W, *5% A.B. RC07GFI02J 

1 

Rll Resistor, Comp., 3. 3K ohm, 1/4W, t5% A.B. RC07GF332J 
R12 Resistor, COqlp., 5. 1K ohm, 1/ 4W, *5% A.B. RC07GF5l2J 
Rll Resistor, Comp., 27K ohm, 1/ 4W, *5% A.B. RC07GF273J 
It! 4 Resistor, Comp., 2. 2K ohm, 1/ 4W, *5% • A.B . RC07GF222J 
R15 Resistor, Comp., 8.2K ohm, 1/ 4W, *5% A. B. RC07GF822J 
R16 Resistor, Comp., 8. 2K ohm, 1/4W, t5% A. B. RC07GF822J 
R17 Resistor, Comp., 2. 2K ohm, 1/ 4W, *5% A.B. RC07GF222J 
R18 Resistor, Comp .. , 27K ohm, 1/ 4W, t5% A.B. RC07GF273J 
R19 Resistor, Comp., 3. 3K ohm, 1/ 4W, t5% A.B. RC07GF332J 
R20 Resistor, Comp., 5. lK ohm, 1/ 4W, *5% A. B. RC07GF512J 
R21 Resistor, Comp., lK ohm, 1/4W, ±5% A.B. RC07GFl02J 
R22 ReSistor, Comp., 33K ohm, 1/4W, *5% A.B. RC07GF333J 
R23 Resistor, Comp., 2.7K ohm, 1/ 4W, *5% A.B. RC07GF272J 
R24 ReSistor, Comp., 680 ohm, 1/2W, *5% A.B. RC20GF681J 
R25 Resistor, Comp., 2.2K ohm, 1/ 4W, t5% A.B. RC07GF222J 
R26 Resistor, Comp., 2.2K ohm, 1/4W, *5% A.B. RC07GF222J 
R27 Resistor, Comp., 680 ohm, 1/ 2W, * 5% A.B. RC2OGF681J 
R28 Resistor, Comp., 2. 7K ohm, 1/4W, *5% A.B. RC07GF272J 
R29 Resistor, Comp., 33K ohm, 1/4W, *5% A.B. RC07GF333J 
R30 Resistor, Comp., lK ohm, 1/4W, *5% A.B. RC07GF102J 
R31 Resistor, Comp., 3.3K ohm, 1/4W, *5% A.B. RC07GF332J 
R32 Resistor, Comp., 5. lK ohm, 1/4W, *5% A.B. RC07GF512J 
R33 Resistor, Comp., 27K ohm, 1/4W, ±5% A.B. RC07GF273J 
R34 Resistor, Comp., 2. 2K ohm, 1/4W, *5% A.B. RC07GF222J 
R35 Resistor, Comp., 8.2K ohm, 1/4W, *5% A.B. RC07GF822J 
n36 Resistor, Comp., 8.2K ohm, 1/ 4W, *5% A.B. RClt.7GF822J 
R37 Resistor, Comp., 2.2K ohm, 1/4W, *5% A.B. RC07GF222J 
R38 Resistor, *omp. , 27K ohm, 1/4W, *5% A.B. RC07GF273J 
R39 • Resistor, Comp., 3. 3K ohm, 1/4W, *5% A.B. RC07GF332J 
R40 Resistor, Compo I 5. lK ohm, 1/4W, ±5% A.B. RC07GF512J 
R41 Resistor, Comp:, lK ohm, 1/4W, *5% . A.B. RC07GFI02J 
R42 Resistor, Camp., 33K ohm, 1/4W, ±5% A.B . . RC07GF333J 
R43 Resistor, Camp., 2.7K ohm, 1/4W, *5% A.B. RC07GF272J 
R44 Resistor, Camp., 680 ohm, l/2W, ±5% A.B. RC2OGF681J 

n-------SERIES 600 INSTRUMENTATION MODUlES-------
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ITEM NUMBER MANUFACTURER'S 

OR REF DESIG DESCRIPTION MANUF ACTURER NUMBER 

R45 Resistor, Comp., 2.2K ohm, 1/ 4W, 15% A.B. RC07GF222J 

R46 Resistor, Compo , 2. 2K ohm, 1/ 4W, 15% A. B. RC07GF222J 

R47 ReSistor, Compo , 680 ohm, 1/ 2W, t5% A.B. RC2OGF681J 

R48 ReSistor, Comp., 2. 7K ohm,1/4W, 15% A.B. RC07GF272J 

R49 ReSistor, Compo , 33K ohm, 1/ 4W, t 5% A.B. . RC07GF333J 
R50 Reslet~r, Compo , lK ohm, 1/4W, ~ ~% A. B. RC07GFI02J 
R51 Resistor, Compo , 3. 3K ohm, 1/ 4W, t5% A. B. RC07GF332J 

R52 Resistor, Compo , 5. lK ohm, 1/ 4W, t 5% A.B. RC07GF512J 

. R53 Resistor, Compo , 27K ohm, 1/ 4W, +5% A.B. RC07GF273J 

R54 Resistor, Comp., 2. 2K ohm, 1/ 4W, t 5% A.B. RC07GF222J 

R55 Resistor, Compo , 8.2K ohm, 1/ 4W, +5% A. B. RC07GF822J 
R56 Resistor, Compo , 8.2K ohm, 1/ 4W, +5% A. B. RC07GF822J 
R57 Resistor, Compo , 2. 2K ohm, 1/ 4W, t 5% A. B. RC07GF222J 
R58 Resistor, Compo , 27K ohm, 1/ 4W, +5% A. B. RC07GF273J 
R59 Resistor, Compo , 3. 3K ohm, 1/ 4W, t 5% A.B. RC07GF332J 
R60 ReSistor, Compo , 5. IK ohm, 1/ 4W, t5% A. B. RC07GF512J 
R61 ReSistor, Compo , lK ohm, 1/ 4W, t 5% A. B. RC07GFI02J 
R62 Resistor, Compo , 33K ohm, 1/ 4W, t 5% A.B. RC07GF333J 
R63 ReSistor, Compo , 2.7K ohm, 1/ 4W , 15% A. B. RC07GF272J 
R64 Resistor, Compo , 680 ohm, 1/ 2W, t5% A. B. RC2OGF681J 
R65 ReSistor, Compo , 2. 2K ohm, 1/ 4W, , 5% A. B. RC07GF222J 
R66 ReSistor, Compo , 2. 2K ohm, 1/ 4W, 15% A.B. RC07GF222J 
R67 Resistor, Compo , 680 ohm, 1/ 2W, t 5% A. B. RC2OGF68lJ 
R6B ReSistor, Compo , 2.7K ohm, 1/ 4W, 15% A. B. RC07GF272J 
R69 Resistor, Compo , 33K ohm, 1/ 4W, t 5% A. B. RC07GF333J 
R70 ReSistor, Compo , lK ohm, 1/ 4W, ~ 5% A. B. RC07GFlO2J 
R71 ReSistor, Compo , 3. 3K ohm, 1/ 4W, t5% A. B. RC07GF332J 
R72 ReSistor, Compo , 5. IK ohm, 1/ 4W, t 5% A. B. RC07GF512J 
R73 Resistor, Comp., 27K ohm, 1/ 4W, *5% A. B. RC07GF273J 
R74 ReSistor, Compo , 2. 2K ohm, 1/4W, t5% A.B. RC07GF222J 
R75 Resistor, Compo , 8.2K ohm, 1/ 4W, t 5% A.B. RC07GF822J 
R76 ReSistor, Compo , 8. 2K ohm, 1/ 4W, t5% A. B. RC07GF82.2J -
R77 ReSistor, Compo , 2. 2K ohm, 1/4W, 15% A.B. RC07GF222J 
R78 Resistor, Compo , 27K ohm, 1/ 4W, +5% A. B. RC07GF273J 
R79 Resistor, Compo , 3. 3K ohm, 1/4W, *5% A.B. RC07GF332J 
RBO ReSistor, Comp., 5. IK ohm , 1/ 4W, t5% A. B. RC07GF512J 
TPI Test Probe, Receptacle, Blue Uclnlte 119437-G 
TP2 Test Probe, Receptacle, Black Uclnlte 119437-C 
TP3 Test Probe, Receptacle, Black Uc\nlte 119437-C 
TP4 Test Probe, Receptacle, Brown • Uclnlte 119437-D 
TP5 Test Probe, Receptacle, Black Uclnlte 119437-C 
TP6 Test Probe, Receptac Ie, Brown t1clnlte 119437 -D 
TP7 Test Probe, Receptacle, Gray Uclnlte 119437-J 
TP8 Test Probe, Receptacle, Gray Uclnlte 119437-J 
TP9 Test Probe, Receptacle, bray · Uclntte 119437-J 
TPI0 Test P.robe, Receptacle, Gray UclnUe 119437 -J 
TPll Test Probe, Receptacle, Gray Uctnlte 119437-J 
TP12 Test Probe, Receptacle, Gray Uclntte 119437-J 

- TP13 Test Probe, Receptacle, Gray Uclntte 119437-J 
TP14 Test Probe, Receptacle, Gray Uclntte 119437-J 
TPl5 Test Probe, Receptacle, Gray Uclntte 119437-J 
TP16 Test Probe, Receptacle, Gray Uclnite 119437-J 

8 
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(600098) 

.. 

PGJER DRIVER & GATE 600098 CARDS 

This module contains 2 identical independent DC power 

driver circuits suitable for driving both heavy loads 

to ground and to -12 volts. In addition to the power 

drivers, 18 two diode . gates are provided for single and 

gate "AND" OR entry to standard Flip Flops. The primary 

use for this driver is to provide clock inputs to the 

600101 module and for clock drivers in general. Also 

to provide additional gates for entering the 600101 module. 

Input gating is included on the card to facilitate gating 

of clock lines for function select operations. 

Module type: 

No. of circuits: 

Type of logic: 

Power Driver Section 

Voltage outputs: 

True: 

False: 

) nput gating structure: 

Minimum: 

Maximum: 

Gating provided: 

Noise Rejection: 

Minimum input level: 

Trigger point: · 

Power driver and gate 

2 power drivers and 18 
two term "AND" gates 

Negative true 

-9 !3 volts 

o -0.5 volts 

"AND" OR 

"AND" "AND" "AND", "OR" 

2 term "AND" single "OR" 

1.5 volts 

-6 volts 

Negative falling edge 

1 



• 

( 600098) 

600098 Power Driver Section - (continued) 

Fall time requirement.: 

Output loading: 

To ground: 

To -12 volts: 

Output Capacitive loading: 

Maximum repetition rate: 

Delay to last moving point: 

Output rise time: 

No load 

Full load 

Output fall time: 

No load 

Full load 

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

300 ohms 

6SmA 

800pf with full resistive 
load to ground 

1 Megacycle 

100 nanosecs. full load 

30 nanosecs 

60 nanosecs 

30 nanosecs 

70 nanosecs 

Output short circuit proof with respect to ground. 

Gate Circuits 

Recovery time: 

Reversed bias leakage: 

Power requirements: 

Worst case: 

Operating Te~eratu,e: 

Mechanical Size: 

Connector Type: 

150 nanosecs to -9 volts 

10~ at 25°C 
3S~ at 50°C 

+12.5 lSmA 

-12 .. 5 75mA 

O-SO°C 

5" x 5.4" x 0.5" 

50 pin 

2 
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(600098) 

PARTS LIST 

600098 RESET DRIVER 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

Cl Capacitor,Disc, 56PF Arco CCD-560 

C2 Same as CI 

C3 Capacitor,Disc, 82PF Areo CCD-820 

C4 Same as CI 

CS Same as CI . 
C6 ' Same as C3 

, 
C7 Capacitor, Tantalum, 

.68MF, 35V Texas lnst. SCM684F2P03SK4 

C8 Same 8S C7 

CRl Diode, Silicon Redcor 100780-3 

CR2 Same as CRl • 

CR3 Same as CRI 

CR4 Same as CRl ' 

CRS Same as CRI . 
CR6 Same as CRl 

CR7 Not Used 

CR8 Not Used 

CR9 Same as CRl ' . 
CRIO Same 8S CRl . 

. 
CRll Same 8S CRl 

, 
CRI2 Same 8S CRI . 
CRl3 Same as CRl 

CRI4 Same as CRl .. 
. ':!: 

CRlS Same as CRl 

CRI6 Same as CRl ' ' . 
CRl7 Same as CRl 

CRI8 Same as CRI 

CRl9 Same 8S CRl 

CR20 Same as CRI 

6 



. 
(600098) 

PARTS LIST 

600098 RESET DRIVER 

REFERENCE MANUF ACTIJRER ' S USABLE 
DESIGNATION DESCRIPTION MANUF ACTIJRER NUMBER ON~ODE 

CR50 Same as CRl 

PI .Connector,50 P~n, Male Redcor 600020 

Q1 Transistor, PNP Ph!1co 2N2401 

Q2 Same as Q1 

Q3 Same as QI 

Q4 Same as Q1 

Q5 Same as Q1 
~ 

Q6 Same as Q1 .. , 
Q7 Same as Ql 

Q8 Same as Ql 

Rl Resistor, Compo , 4.7K, 
1/4W, ±5% Allen-Bradley RC07GF472J 

R2 Resistor, Comp. , 27K, 
1/4W, ±5% Allen-Bradley RC07GF273J . 

R3 Same as Rl 

R4 Resistor, Comp., lK, 
1/4W, ±5% Allen-Bradley RC07GFl02J 

RS Same as RI 

R6 Resistor, Comp., 33K, 
1/4W, ±5% Allen-Bradley RC07GF333J . 

R7 Same as R4 

R8 Same as R1 
. 

• 
R9 Same as R6 

RIO Resistor, Comp .. , 10K, 
1/4W~ ±5% Allen-Bradley RC07GF103J .. 

Rll Resistor, Compo , 100 Ohm, 
1/4W, ±5% Allen-Bradley RC07GF10lJ 

R12 Same as R1 

R13 Same as R2 

R14 Same as R1 

R15 Same as R4 

7 



(600098) 

PARTS LIST 

600098 RESET DRIVER 

REFERENCE MANUFACTURER I S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE .. 

CR2l Same 8S ~Rl 

CR22 Same 8S CRl 

CR23 Same 88 CRl 

CR24 Same 8S CRl 
. '" 

CR25 Same as CRl 

CR26 Same 8S CRl 

CR27 Same 8S CRl 
, 

-
CR28 Same 8S CRl 

CR29 Same 8S CRl 

CR30 Same 8S CRl 

CR3l Same 8S CRl -
CR32 Same 8S CRl • 
CR33 Same 6S CRl 

CR34 Same 8S CRl 

CR35 Same as CRl 

CR36 Same as CRl 

CR37 Same 88 CRl 

C'R38 Same 8S CRl 

CR39 Same 8S CRl . 
CR40 Same 811 CRl 4 , 
CR4l Stqne as CRl . 
CR42 Same 8S CRl 

CR43 Same as CRl " 

CR44 Same 8S CRt 

CR45 'Same 8S CRl 

CR46 Same as CRi 

CR47 Same 8S CRt 

CR48 Same 88 CRl 
~ 

CR49 Same CRt 
... 

a8 

• 
• 8 
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(600098) 

PARTS LIST 

600098 RESET DRIVER 

REFERENCE MANUF ACTIJRER I S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

Rl6 S8me 8S Rl " 
RI7 Same 8S R6 

RI8 Same 8S R4 
. 

Rl9 Same 8S Rl 

R20 Same 8S R6 

R2l Same 8S RIO 

Rn Same 8S Rll 
, 

R23 Same as RI 

R24 Same 8S Rl .. 
R25 Same 8S Rl 

R26 Same 8S Rl 

R27 Same 8S Rl 

R28 S'ame 8S Rl . 
R29 Same 8S Rl 

R30 
. 

Same 8S Rl 
-

R31 Same 8S Rl 

R32 Same 8S Rl 

R33 Same 8S Rl 

R34 Same 8S Rl . 
R35 Same 8S Rl 

R36 Same 8S Rl • 

R37 Same as Rl 

R38 Same Rl 
.. 

8S 

R39 Same 8S Rl 

R40 Same 8S Rl 

TPl Test Probe Recept8cle,Wht ~cinite 119437 -A 
TP2 Test Probe Recept8cle,Gry pCinite 119437-J 
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( 600098) 

PCMER DRIVER & GATE 600098 CARDS 

This module contains 2 identical independent DC power 

driver circuits suitable for driving both heavy loads 

to ground and to -12 volts. In adaition to the power 

drivers, 18 two diode gates are provided for single and 

gate "AND" OR entry to standard Flip Flops. The primary 

use for this driver is to provide clock inputs to the 

600101 module and for clock drivers in general. Also 

to provide additional gates for entering the 600101 module. 

Input gating is included on the card to facilitate gating 

of clock lines for function select operations. 

Module type: 

No. of circuits: 

• 
Type of logic: 

Power Driver Section 

Voltage outputs: 

True: 

False: 

Input gating structure: 

Minimum: 

Maximum: 

Gating provided: 

Noise Rejection: 

Minimum input level: 

Trigger point: 

Power driver and gate 

2 power drivers and 18 
two term "AND" gates 

Negative true 

-9 ±3 volts 

o -0.5 volts 

"AND" OR 

"AND" "AND" "AND", . "OR" 

2 term "AND" single "OR" 

1.5 volts 

-6 volts 

Negative falling edge 

1 



(600098) 

600098 Power Driver section - (continued) 

Fall tim. requ!r ... nt8z 

Output loading: 

To ground: 

To -12 volts: 

Output Capacitive loading: 

Maximum repetition rate: 

De lay to las t moving- point: 

Output rise time: 

No load 

Full load 

Output fall time: 

No load 

Full load 

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

300 ohms 

65'mA 

800pf with full resistive 
load to ground 

1 Megacycle 

100 nanosecs. full load 

30 nanosecs 

60 nanosecs 

30 nanosecs 

70 nanosecs " 

Output short circuit proof with respect to ground. 

Gate Circuits 

Recovery time: 

Reversed bias leakage: 

Power requirements: 

Worst case: 

Operating Temperature: 

Mechanical Size: 

Connector Type: 

150 nanosecs to -9 volts 

101lA at 25°C 
351lA at 50°C 

+12.5 l5mA 

-12.5 75mA 

5" x 5.4" x 0.5" 

SO pin 

2 
, 
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(600098)' 

PARTS LIST 

600098 RESEr DRIVER 

REFERENCE , MANUFACTURER'S USABl-E 
DESIGNATION DESCllIPTION MANt1F ACTURER NUMBER ON CODE 

cl Capacitor ,Disc. 56PF Areo CCO-560 

C2 Same as CI 

C3 C~paeitor,Oise, 82PF Areo CCO-820 

c4 Same as CI 

CS Same as CI 

C6 Same as C3 
, 

C7 Capaci'tor, Tantalum, 
. 68MF, 35V Texas Inst. SCM684F2P035K4 

C8 Same as C7 

CRI Diode, Silicon Redcol' 100780-3 

CR2 Same as CRl 

CR3 Same as CRl 
• , 

CR4 Same as CRl 

CR5 Same as CRI . 
CR6 Same as CRl 

CR7 Not Used 

CR8 Not Used 

CR9 Same as CRl 

CRIO Same as CRI . 
CRll Same as CRI 

CRl2 Same 8S CRl . 
CR1) Same 8S CRl 

CRI4 Same a8 CRI ~ 

CR1S Same as CRI 

CRl6 Same a8 CRl 

CRl7 Same as CRl 

CRI8 Same as CRI 

CRl9 ~ as CRI 
~ 

CR20 Same 8S CRI 

• 

6 
• 
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(600098) 

PARTS LIST 

600098 RESET DRIVER 

REFERENCE MANUFACTURER 'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

CR50 Same as CRI 

PI Connector,50 Pin, Male Redcor 600020 .. 
QI Transistor, PNP Philco 2N2401 

~ 

Q2 Same as Ql 

Q3 Same as Ql 

Q4 Same as Q1 

Q5 Same Ql 
, 

8S 

Q6 Same as QI 

Q7 Same as Ql 

Q8 Same as QI .. . 
RI Resistor, Comp., 4.7K, 

1/4W, ±5% Allen-Bradley RC07GF472J 

R2 Resistor, Comp., 27K, 
1/4W, ±5% Allen-Bradley RC07GF273J . - R3 Same as Rl 

R4 Resistor, Comp., lK, 
1/4W, ±5% A~len-Bradley RC07GFl02J . . 

R5 Same as Rl " . 
R6 Resistor, Comp., 33K, 

1/4W, ±5% Allen-Bradley RC07GF333J 
-R7 Same 8S R4 

R8 Same 8S RI 
. 

• 
R9 Same as R6 

. RIO Resistor, Comp .. , 10K, 
1/4W, ±5% fAllen-Bradley RC07GFI03J 

Rll Resistor, Comp., 100 Ohm, 
1/4W, ±5% ~llen-Bradley RC07GFlOIJ 

R12 Same as RI 

RD Same 8S R2 

RI4 Same 8S Rl . 
RI5 Same 88 R4 

7 



(600098J 

PARTS LIST 

600098 RESET DRIVER 

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

, 
CR2l Same CRl 8S . . .. 
CR22 Same 8S CRl 

CR23 Same 8S CRl 

CR24 Same ae CRl 

CR25 Same 8S CRl 

CR26 Same as CRl 

CR27 Same as CRl 
~ 

, 

CR28 Same as CRl . 
CR29 Same as CRl 

CR30 Same ae CRl 

CR3l Same as CRl 

CR32 Same ae CRl 

CR33 Same 8S CRl . 
CR34 Same as CRl . 
CR35 Same 8S CRl 

CR36 Same ae CRl 

CR37 Same 8S CRl 

CR38 Same ae CRl 

CR39 Same as CRl . 
CR40 Same 8S CRl , 
CR4l Same 8S CRl • 

CR42 Same 8S CRl 
. . 

CR43 S¥1e 8S CRl -
CR44 Same as CRl ., 

CR45 Same as CRl 

CR46 Same 8S CRl 

CR47 Same as CRI 

CR48 Same 8S CRI 

CR49 Same 8a CRl ~ 
~ 

• 
8 



(600098) 

PARTS LIST 

600098 RESET DRIVER • 

REFERENCE . , MANUFACTURER'S ,.uSABLE 
DESIGNATION nESCIIPTION MANUFACTURER NUMBER ON CODE 

RI6 Same 81 RI 

RI7 Same 8S R6 

RI8 Same 8S R4 

RI9 Same 8S RI 

R20 Same 8S R6 

R2I Same- 8S RIO 
, 

R22 Same as Rll -
, 

R23 Same as RI 

R24 Same as Rl 

R25 Same 88 Rl 

R26 Same as Rl 

R27 Same 8S Rl . 
R28 Same as Rl 

< . 
R29 Same as Rl . 
R30 Same as Rl 

R3I Same as Rl 

R32 Same as Rl 

R33 Same as RI 

R34 Same as Rl . 
R35 Same as Rl , . 
R36 Same as Rl • 

R37 Same 81 Rl 

R38 Same Rl 
,. 

a8 

R39 Same 81 Rl 

R40 Same 8S Rl 

TPI Test Probe Receptacle,Wht ~cinite 119437-A 
TP2 Test Probe Recept8cle,Gry ~cinite 119437-J 

~ -

• 

• 9 



... INSTRUCTION 
REFERENCE POWER 

.. 

MANUAL FOR 
SUPPLY MODEL 600085 

"This manual is provided in confidence for servicing and application information only and is not to be reproduced 
or divulged in any manner with ut prior written pcr"'iss iof' from on officer of REDCOR Corooralion ." 

Figure 1. Reference Power Supply Model 600085 

1. DESCRIPTION AND PURPOSE 

2. Description - The Model 600085 Reference Power 
Supply (see figure 1) is a printed circuit board module 
consisting of two essentially Identical regulated power 
supply circuits. One circuit provides a -10 V regu­
lated output, and the second provides a +10 V regulated 
output. The circuit board is a standard 50-pin module 
card with components mounted on one side. The board 
asse mbly measures 5 x 5, 4 inches and requires one 
standard card space. Test points are provided on the 
lOP edge of the card (or checking regulated voltages 
and trouble shootlng during operation. 

3. Purpose - The Reference Power Supply is used to 
provide an absolute Internal reference from which all 
the weighted references are generated within digltal­
toanalog or analog-to-dlgltal converters. A precision 
-10 volts is required for the main reference. A pre­
c ision +10 volts is required to offset the converter's 
comparator when polarity deh~rmlnatlon Is required. 

4. CIRCUIT DESCRIPTION (See fi~u r~ 2) 

5. - lO-Volt "Regulator - The -IO-volt re~~1I1al()r con­
sists of differential-amplifier Q9-QI0, dirrrrt' ntial ­
amplifier Qll-012, amplifier Q13-014, and P(jw(>r 
ampIHier 015-016. The base of QI0 is rcfl'r(,l1e('d 
to a fixed voltage by zene r diode cns. The - 1 O-volt 
line is connected fr om a remote point and Is ImprrssNI 
across input network R22, R46, C6 t R21, H40. ancl 
R42. This remote sensing point is at the circuit wh('l'(' 
an exact -10 volts is required , Potentiomeil'r R21 is 
adjusted so that when the remote point is at rxad Iy 
-1 0 volts, the base of Q9 is at the same potf'ntlal as 
the base of QI0. If the potential at the remote' poinl 
differs from -10 volts, the voltage at the hase of Q9 
varies from the referenced voltage at the hasE' of Q to , 
This variation Is amplified and fed to diffcrt'ntial ­
ampllfler Qll-QI2, where It Is further amplifil'd and 
fed to ampllfler QI3-QI4. Amplifier 013 - 014 pro­
vides voltage amplification and feeds powel' amplHit'r 
QI5-Q16. Power amplifiPr Q15-016 is a dual ~mitt('r­
follower utilized to provide current gain. Any devia ­
tion from the deSired -10 volts at the remote point 
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would be amplified and a corresponding voltage, 
equivalent to the change in voltage but opposite in 
polarity, would be provided at the -lO-volt output, thus 
returning the -lO-volt line to exactly -10 volts. 

6. ·+-lO-Volt Regulator - The +lO-volt regulator con­
sists of dHferential-ampllHer Q7-Q8, dUferenUal­
ampltrler 05-Q6, ampltrler Q3-Q4 and power ampllHer 
QI-02. The ·dO-volt regulator operates In an Iden­
Uca I manne r as the -lO-volt regu lator, except that 
dlHerentlal-amplUler 07-Q8 Is referenced to the 
-lO-volt line rather than a zener diode. 

7. SPECIFICATIONS 

Voltage outputs ....•.. . ........... -10 V 
+10 V 

Voltage adjustment (both channels) . . . .. t50 mv 

--Current output: 

- 1 0 V ..... . . . . . . . . . ., 0 - lOO ma 
+10 V ..................... 0 - 10 ma 

Noise output (both channels) 

Current regulation no load 

Less than 
50 uV rms 

to full load (both channels) ..... Less than 0.005% 

Voltage regulation with t5% 
input voltage (both channels) 

EXT REF 

Less than O. 005% 

.. 

Temperature regulation 
25°C 25 ~ C (both channels) 

Transient response no load to 
full load (both channels) 

Input power requirement: 

+12.5 V 
-12.5 V 

Operating temperature 

Less than 0.0005% 
per degree C 

Less than O. 005% 
tn 2 usee 

50 ma 
150 ma 

0- SOnC 

Board type O. 90" thick glass <,polC)' 

Mechanical size 

Connector type 

Test pplnts: 

Number 
Data provided 

Designation 

1 
2 
3 

5" x 5. 4" x O. S" 

SO-pin 

.. 
3 

ground and volta~e output 

Color 

Black 
Grey 
Green 

Data 

ground 
~ 10 V output 
-lOVoutput 

-12.5, 11,44,23,41,8,25 
' 12, 26, 43, 10 

TP3 

- IOV OUTPUT 

EXT REF 
-lfJV REMOTE 

-IOV REMOTE CLOAD 

GND REMOTE 

GND REMOTE 
9, 42-...... 

GND REMOTE 

22~~------------~------------------------------------J 

+ 10V 
+10V OUTPUT 

TPI 

19 
GND REMOTE 

Figure 2. Reference Power Supply Model 600085, Logic DIagram 
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8. MAINTENANCE 

Standard circuit board maintenance practlces apply. 
Replacement parts shall be those specified tn 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 heatstnk. 

@ 

5 
6 
1 

2 
3 

Trouble shooting is easily accomplished using test 
points TP1, TP2, and TP3 and. observing voltages 
with a precision meler or oscilloscope. 

9. REPLACEMENT PARTS 

Replacement parts for the R f rene Power Supply 
are listed in the following parts lists . For location 
and Identification of parts see figure 3. 

12 
9 

10 
II 

13 
(TYP 8 
PLACES) 

CONNECTOR 4 ______ ~==~In------------------~--~n_TT~L/ 
KEYING 

Figure 4. Reference Power Supply Model 600085, Parts Location 

PARTS LIST 

ITEM NUMBER MANUFACTURER'S 
OR REF DESIG DESCRIPTION MANUFACTURER NUMBER 

1 Connector, 50 Pin, Male Redcor 600020 
2 Nut, Hex, S. P., 14-40, Cad. Stl. 
3 Screw, 1000 FH, #4-40 x 1/2 19, 

Cad. Stl. 
4 Pin, Polarizing, Male Redcor 600021 
5 Nut, Hex, #2-56, Cad. Stl. 
6 Screw, Bd. Hd. , #2-56 x 5/ 16 !g, Cad. 

Stl. 
7 Washer, Lock, Internal Tooth, #2 
8 Screw, loO° FH , /12-56 x 1/ 2 Ig , Cad. 

Stl 
9 Screw, Bd. Hd. , #4-40 x 3/ 16 19, 

Cad. SU. 
10 ' Washer, Lock, Internal Tooth, //4 

4 
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ITEM NUMBER 
OR REF DESIO DESCRIPTION 

11 Washer, FIt., #4, Nylon 
12 Heat Sink 
13 Transipad, TO-5 
Cl Capacitor, Tant., 22 mfd, 15V 
C2 Capacitor, Cerafil, .01 mfd 
C3 Capacitor, Tant., 22 mJd, 15V 
C4 Capacitor, Tant., 22 mfd, 15V 
C5 Capacitor, Cerafll, .01 mfd 
C6 Capacitor, Cerafll, .01 mfd 
C7 Capacitor, Tant., 22 mJd, 15V 
CB Capacitor, Tant., 22 mfd, 15V 
C9 Capacitor, Ceram, .005 mfd 
CIO Capacitor, Tant., 22 mfd, 15V 
Cll Capacitor, Tant., 22 mfd, 15V 
C12 Capacitor, Tant., 22 mfd, 15V 
C13 Capacitor, CerafU, .01 mfd 
C14 (japacitor, ~eraftl, .01 mId 
CR1 Diode, Silicon 
CR2 Diode, Sillcon - . 
CR3 Diode, Silicon 
CR4 Diode, Silicon 
CR5 Dicxl e, Zener 
CR6 Diode, SHicon 
CR7 Diode, Silicon 
CRa Diode, Silicon 
CR9 Diode, Slllcon 
CRIO Diode, Zener 
01 Transistor, NPN 
Q2 Transistor, PNP 
Q3 Transl.stor, PNP 
Q4 Transistor, NPN 
Q5 Transistor, PNP 
Q6 Transistor, PNP 
Q7 Transistor, PNP 

, 
Q8 Transistor, PNP 
Q9 Transistor, PNP 
Q10 Transistor, PNP 
Q11 Transistor, PNP 
Q12 Transistor, PNP 
Q13 Transistor, PNP 
Q14 Transistor, NPN 
Q15 Transistor, NPN 
016 Transistor, PNP 
Rl Resistor, Comp., 10 ohm, 1/ 4W, 15% 
R2 Resistor, Comp., 10 ohm, l/2W, ±~ 
R3 Resistor, Comp., 200 ohm, 1/4W, +5% 
R4 Resistor, Comp., 10 ohm, 1/ 4W, t 5% 
R5 Resistor, Comp., 2K, 1/ 4W, +5% 
R6 Resistor, Comp., 100 ohm, 1/ 4W, t5% 
R7 Resistor, Comp., lK, 1/4W, :1:5% 
R8 Resistor, Comp., 6.8K, 1/ 4W, t 5% 
R9 Resistor, Comp., 3.6K, 1/ 4W, ±5% 
RIO ReSistor, Comp., 100 ohm, 1/4W, :1:5% 
Rll Resistor, Comp., 1K, 1/ 4W, :1: 5% 
R12 Resistor, Comp., 3.6K, 1/4W, t5% 
R13 Resistor, Comp. , 2.4K, 1/ 4W, ±5% 
R14 Resistor, Comp., 100 ohm, 1/4W, *5% 
RI5 Resistor, Comp., 100 ohm, 1/4W, *5% 
RI6 Resistor, Comp., 3K, 1/4W, ±5% 
R17 jesistor, Comp., 3K, l/4W, f,5% 
RIB ReSistor, W. W., 10 ohm, Pot 
R19 Resistor, Comp., 220 ohm, 1/4W, :1:5% 
R20 Resistor, W. W., 500 ohm, 1/4W, :1:.02% 

MANUFACTURER 

PSI 
Milton Ross 
T. l. 
Aerovox 
T. l. 
T. I. 
Aerovox 
Aerovox 
T. I. 
T. I. 
Aerovox 
T. l. 
T.!. 
T. I. 
Aerovox 
Aerovox 
Redcor 
Redcor 
Redcor 
Redcor 
C. D. (Red cor) 
Redcor 
Redcor 
Redcor 
Redcor 
Motorola 
C.D. 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
Redcor 
C.D. 
Redcor 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A. B. 
A.B. 
A. B. 
A. B. 
A. B. 
A.B. 
A.B. 
A.B. . 
A. B. 
A. B. 
Bourns 
A. B. 
Redcor 

MANUFACTURER'S 
NUMBER 

PRll 
10123 
SCM226I3POI5K4 
MCBOVI03A-M 
SCM226BP015K4 
SCM226BP015K4 
MCBOV103A-M 
M~BOV103A-M 

SCM226BP015K4 
SCM226BP015K4 
MCBOV502A-M 
SCM2?613P015K4 
SCM22Gnp015K4 
SCM2261W015K4 
MC80VI03A-M 
MC80VI03A-M 
100780 
1007&0 
100780 
1007a'O 
CD4113 (100073)· 
100780 
1007BO 
100780 
100760 
IN3821A 
2N697 
100864 
100836 
100837 
100836 
100836 
100448 
100448 
100448 
100448 
100836 
100836 
100836 
100837 
2N697 
100864 
HC07GFI00J 
RC20GFIOOJ 
RC07G F201.J 
RC07GFI00.J 
RC07GF202.J 
RC07GFIOIJ 
RC07G F 1 02.T 
RC07GF682J 
RC07GF362J 
RC07GFlOIJ 
RC07GFI02J 
RC07GF362J 
RC07GF242J 
RC07GFI0lJ 
RC07GFlOIJ 
RC07GF302J 
RC07GF302.1 
275-1-100 
RC07GF221,T 
101012-8-500ROO-A 

6 
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ITEM NUMBER MANUF ACTURER'S 

OR REF DESIG DESCRIPTION MANUFACTURER 
. 

NUMBER 

R21 Resistor, W. W., 100 ohm, Pot Bourns 275-1-100 

R22 Resistor, W. W., Approx. 850 ohm, 1/4W Redcor 100073'" 

R23 Reslstor, Comp., 10K, 1/4W, ±5% A. B. RC07GFI03J 

R24 Resistor, Comp., 100 ohm, 1/ 4W, t5% A. B. RC07G F 1 01.J 

R25 Resistor, Comp" 2.7K, 1/4W, ±5% A.B. RC07GF272J 

R26 Resistor, Comp., 10 ohm, 1/4W, *5% A. B. RC07GFIOOJ 
R27 Resistor, Comp., 100 ohm, 1/4W, +5% A. B. RC07GFI01J 

R28 Resistor, Comp., 2.7K, 1/ 4W, +5% A. B. RC07GF272.T 

R29 Resistor, Comp., 10 ohm, 1/4W, ±5% A. B. RC07GFI00J 

R30 Resistor, Comp., 9.1K, 1/ 4W, t5% A. B. RC07GF912.J 

R31 Resistor, Comp., 10 ohm, 1/4W, +5% A. B. RC07GFIOO.T 

R32 Resistor, Comp., lK, 1/ 4W, +5% A.B. RC07GFI02.T 

R33. Resistor, Comp., 10 ohm, 1/ 4W, *5% A. B. RC07GFIOO.T 

R34 Resistor, Comp" lK, 1/4W, +5% A. B. RC07GFI02J 
R35 Resistor, Comp., 2K, 1/ 4W, -\ 5% A. B. RC07GF202J 
R36 Resistor, Comp., 10 ohm, 1/ 4W, t5% A. B. RC07GFI00J 
R37 Resistor, Comp., lK-; 1/4W, t 5% A.B. RC07GFI02J 

R38 Resistor, Comp., 200 ohm, 1/ 4W, ±5% A. B. RC07GF201J 
R39 Resistor, Comp., 10 ohm, 1/ 2W, +5% A. B. RC07G Fl OOJ 
R40 Resistor, Comp., 10 ohm, 1/ 4W, 1- 5% A.B. RC07GFI00J 
R41 Resistor, W. W., 500 ohm, 1/4W, +.02% Redcor 101012- B- 500ROO- A 
R42 Resistor, W. W., Approx. 4. lK Redcor 100073+ 

R43 ResistQr, W. W., App r ox. 150 ohm, 1/4W, Redcor 100071· 

±1% 
R44 Resistor, Compo , 10 ohm, l/4W, ±5% A. B. RC07GFI00J 
R45 Resistor, Compo , lK, 1/ 4W, :1:5% A. B. RC07GFI02J 
R46 Resistor, Compo , 6. SK, 1/4W, ±5% A. B. RC07GF682J 
R47 Resistor, Compo , 750 ohm, 1/4W, *5% A.B. RC07GF751J 
R48 Resistor, Comp., 10 ohm, lW, ±10% A.B. RC32GFIOOK 

TPI Test Jack, Black Uclnlte 119437-C 

TP2 Test Jack, Gray Ucintte 119437-J 
TP3 Test Jack, Green Ucinlte 119437-F 

·Denotes matched set 

• 
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INSTRUCTION MANUAL FOR 

MULTIVIBRATOR DRIVER MODEL 600050 

I (600050) 

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

----~ 'l 
~r! ,-
~ 

·1~ 
,'1'. 

FIGURE I - Multivibrator Driver Model 600050 

1. DESCRIPTION AND PURPOSE 

2. Description - The Model 600050 Multi Driver (see Figure 1) is a prLnted 
circuit board module consisting of two identical tndependent driver c Lrcuits. 
The circuit board is a standard 50-pin module with components mount e d on one 
side. The board assembly me,asures 5 x 5.4 inches and requires two standard 
spaces. 

3. Purpose - The multivibrator power driver circuits are used for driving a 
trapezoidal waveform at approximately ±12V amplitude and 6Kc repetition rate. 
The basic oscillator is not included on the card, The primary use of the card 
is to provide a power source for driving the isolation transformers used in 
multiplexers and amplifiers. 

4. CIRCUIT DESCRIPTION (see Figure 2) 

5. General - Two identical circuits are contained on the module and only one 
will be discussed. The circuit depends for its operation upon a square wave 
oscillator input having a repetitive frequency of approximately 6Kc i lKc with 
voltage excursions of 0 volts and -12 volts. Install~tion would normally occur 
in a Redcor Corporation module case which contains a po .. -er supply ana .:l Is\.) t :l<' 
required oscillator waveform. The operation of the circuit is such that the 
input waveform repetitively turns on and off grounded emitter stage Q4. Ql and 
QS are a complementary symmetric gain stage with QI operating as a constant cur­
rent stage for QS' The common collector output drives the complementary darling ­
ton stages consisting of Q2 and Q3 supplying the negative output and Q6 and Q7 
supplying the positive half of a ±12V output waveform. The drive to the input 
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stages Q2 and Q6 is AC coupled via Cl and C2. The output from Q3 and Q7 is 
a trapezoidal waveform as shown in Figure 3. The period of the output wave­
form is determined by the input square wave. Capacitor C3 controls the rate 
of change of the waveform from the saturated ±12 volt conditions and produces 
the trapezoidal characteristic. 

6 • MAINTENANCE 

Standard c ircu it board maJ.ntenance practices apply. Replacement parts shall 
be those specified in the parts list. 

WARNING 

Because of the AC nature of the coupling to the output transistors 
Q2, Q3, Q6 and Q7, it is necessary to always apply the input square 
wave; otherwise the transistors will tend to turn on and draw exces­
sive current through the f12 volts. 

7. SPECIFICATIONS 

Input: 

Periodicity . . . . . 
-Rise and fall time 
Voltage off condition • 
Voltage on condition 

Output: 

Voltage swing . . . 
Periodicity , . . . 
Rise and fall time 
Resistive load 
Peak load current 

-12.5 V 
+12.5 V . 

Average load current 
-12.5 V 
+12.5 V • • •• 

Input Power Requirements: 

Quiescent no load 
-12,5 V 

" 

+12.5 V . . . 
Fu1l load 

f 12.5 V average 
f l2.5 V peak . . 

Operating temperature 

Board type 

. . . . . 

180~Secs ±20~Secs 
5~Sec maximum 
o volts fO.5 volts ; 

· -10 volts ±l volt 

f12 volts fO.5 volts 
• • Determined by input 

2~Secs f'~I-lSecs 
· 10 ohms maximum 

1. 2 amps 
1. 2 amps 

500 rnA 
500 rnA 

40 rnA 
40 rnA 

550 rnA 
• 1.25 amps 

· 0-50°C 

· • 0.90" thick glass epoxy 

· • 5" x 5.4" x 0.8" Mechanical size 

Connector type • 

~ Test points . . 

• •• 50 pin 

. . . • None 



6. 
.h 

61 
~ ... 

-{5 
.I 16 II, ..,. 

n 
r~18r9142I 

Il.5V I '--;;;-' _T 
"lOUT, 

_TI"' ... TOII MO.l 

-, .. ~J 
C61 

~
-

I'W ., 

"' /1< ~ 
.:~.. ~ ~Mf7_ 1,_ ". 

.J>U 

~
:ta 

~1& 

•• -
"' ~ 

~ 

6." 

.!I. ~ ,IJ,I/ID4'S "'~ ""'~C AIV.I tIfIII11Jt/10 • 
e ~ e.""""c/rAAIIII , .. 111..~..6 ... ~, / ;v ""..,-"'...,,~ 

I . ArU. ~s,.,.,t!I' fIN#~v6.S ~ NV ~I. !' •• " ~ ..,rr. 
~ ...... .,........~ 

;&" 
1. 1 , .. 
.. 1 bl_ . ~. 

- a 
"" 

t---... 
~ '"': 

'~1 
I' 

INS 
I •• 

r--.... --~./-

.'. -
~ 

6W ,., 

C "'6 ~
/IC 

I,. /. t: • .. . .... 
~

lrr 
.11- 2rQ 
~T6 

'iI' ~ 

m~ 
1M ~ I,. 

~'IC 

t!N 

SA 
IW/~ 

t:. 
.1 ~. ,-s, 

t--
~ 

+1 '" 

"'" -~-
+---

1ft h' 
~--+-----~--~--------------------i.'. 

~--------

• 
OUTPUT NO.1 

_T, 
.. ULT"" ..... rOA 110.1 

" 'fJt ! "" .. r ION 
l Aj. __ l 

IV, "0 
( I . 

.:,c, c, • 
til, " ,~ 
~I PI 

FIGURE 2 

,,, 
~.~A 

OUTfOUT 100.1 

PI 
.cOOlO 

-fOV'''' 

) 

I..> -0'> o 
8 
~ -



4 (600050) 
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Addendum #1 (60Q050) 

ADD END U M 

MODEL 600050 INSTRUCTION MANUAL 

Engineering Order No. 1199 

Replace R29 and R30 (3.3K, 1/4W, ±5% - Part No. RC07GF332J) with a 

lK OHM, 1/4W, ±5% Allen Bradley Resistor, Part No. RC07GF102J, 

in series with a 1N720A Hughes Zener Diode, Reference Designations CR5 and CR6. 

The cathode of the Zener Diode shall be connected to the base of Q6 or Q13, 

as the case may be. 
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PARTS LIST 

600050 MULTIVIBRATOR DRIVER 

REFERENCE MANUFACTURER'S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

Cl Capacitor, Tantalum, 
.68 MF, 20 V Texas lnst. . SCM684F2P020K4 

C2 Same as Cl 

C3 Capacitor, .440 Lead ~ . 
Space, . 022MF, 50V Good-All 602 Series -

c4 . Capacitor, Tantalum, 
.68 MF, 15 V Texas lnst. SCM686GP015K4 

C5 Same as C4 

C6 Same as Cl 

C7 Same as Cl 

C8 Same C3 
. 

as 

C9 Same as C4 -
CI0 Same as C4 

CRI Diode, Silicon Redcor 100780 

CR2 Same as CRI 

CR3 Same as CRI 

CR4 Same as CR1 

CR5 Diode, Zener Hughes IN720A 

CR6 Same as CR5 

Ql 
" 

Transistor 
.. 

Redcor 100837 

Q2 Same as Ql 

Q3 Transistor, TO-8 RCA 2N1485 

Q4 Transistor Redcor 100836 

Q5 Same as Q4 

Q6 Same as Q4 

Q7 Transistor, TO-B RCA 2NIIB3B 

Q8 Same as Ql 

Q9 Same as Ql ~. 

QIO Same as Q3 

Qll Same as Q4 
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PARTS LIST 

600050 MULTIVIBRATOR DRIVER 

REFERENCE MANUF ACTURER ' S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

Q12 Same as Q4 . 
Q13 Same as Q4 • 

Ql4 Same as Q7 "l:. . 
Rl ~esistor, Comp., 6.8K, 

1/4W, ±5% Allen-Bradley RC07GF682J 

R2 Resistor, Comp., 
l/4W, ±5% Allen-Bradley Selected 

R3 Resistor, Comp., 36K, 
l/4W, ±5% Allen-Bradley RC07GF363J 

R4 Res istor, Comp., 180 ohm, 
l/4W, ±5% Allen-Bradley RC07GFl81J 

R5 Res tstor, Comp., 820 ohm, 
l/4W, ±5% Allen-Bradley RC07GF821J 

R6 Resistor, Comp., 4.7K, 
1I4W, ±5% Allen-Bradley RC07GF472J 

R7 Resistor, Comp., 47 ohm, 
1/4W, ±5% Allen-Bradley RC07GF470J 

R8 Resistor, Comp., 220 ohm, . 
l/4W, ±5% Allen-Bradley RC07GF221J . 

R9 Resistor, Com~ •. , 68 ohm, 
l/4W, ±5% Allen-Bradley RC07GF680J 

RIO Resistor, Comp., 22 ohm, - 1/4W, i5% A1len-Bradley RC07GF220J 

Rll Resistor, W.W., 1.5 ohm, 
lW, ±5% IRC Type BWH 

Rl2 Same as Rll -
Rl3 Resistor, Comp., 2.2K, 
. l/4W, ±5% Allen-Bradley RC07GF222J 

R14 Resistor, Comp., 331<, 
1/4W, ±5% . Allen-Bradley RC07GF333J 

R15 Same as Rl 

Rl6 Same as R2 

Rl7 Same a8 R3 . 
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PARTS LIST 

600050 MULTIVIBRATOR DRIVER 
,... 

, REFERENCE MANUF ACTURER ' S USABLE 
DESIGNATION DESCRIPTION MANUFACTURER NUMBER ON CODE 

Rl8 Same as R4 

R19 Same as R5 

R20 Same as R6 

R2l Same as R7 

R22 Same R8 
.. 

as 

R23 Same as R9 . . 
R24 Same 8S RlO 

R25 Same as Rll 

R26 Same as Rll 

R27 Same as Rl3 

R28 Same 8S R14 

R29 Resistor, Comp., lK, 
l/4W, ±5% Allen-Bradley RC07GFl02J 

R30 Same as R29 . 

-
. 

, 
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~ER S UPPLY 600035 

1.0 General Description 

1.1 Mechanical - (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. 

1.2 Electrical - The power supply card derives 

power from a 60 cps l15VAC input and provides 

±12.5VOC regulated power for general use in 

modular component construction. The 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: 

Output loading: 

Output ripple (l2Ocps) 

No load: 

Full load: 

Regulation: 

No load/full load: 

+12.5 volts 
-12.5 volts 

I SOmA 

5mV peak/peak 

lOmV peak/peak 

lOOmV 
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5.400 

REFERENCE OWGS: SCHEMATIC NO.600036, PARTS LIST NO.600034 



1.3 (continued) 

Line regulation 

103 - 126 AC 

Multivibrator output 

• 

!lOOmV 

Voltage: 0 to -12.5 volts 

Frequency: • 5 - 7 KC/s 

Loading: To gnd 1000 ohms 

Inp&t power: 115VAC 50-50Ocps 

Isolation: 20~~fd 

Mechanical size: 5" x 5.4" x 1" 

Operating Temperature: 0 - 50°C 

Connector type: 50 pin 

:3 (600035) 

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 mu1tivibrator. The multivibrator is powered . . 
from the !12.5 regulated power supply contained 

on the same circuit board. 

1.5 Regulated Power Supply - The ll5V 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 acrpss 

a fu11wave bridge rectifier circuit consisting of 

diodes CR8, CR9, CRIO and CRIl, with the center-tap 

forming the power ground reference point. 
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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 CRIO and CRll t filtering being accom-

.. plish~d 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. Transistors Q7 and Q8 

function as the control amplifier with zener CR5 

as the reference to the emitter of Q7. 

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 RIl, R12 and R13, overall feed­

back to both regulators also being provided by 

there resistors. 

1.6 Multivibrator - Transistors Ql 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 supplies are referenced together such 

that any fault in the -12.5 supply will affect the 
I 

+12.5. 

The unregulated voltages may be measured t the 

common cathodes of CR 8 anti CR9 and the mmon 

anode of CRlO and CRIl, and should be tl volts 

±l volt • .. 
1.8 Test Points 

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 

DE MANUFACTURER 

C1 Capacitor, Disc .01 ~ Sprague 

C2 Same as Cl 

C3 Capaci tor, Tantalum Texas Inst. 26GP03SK4 
221J.F , 3SV 

C4 Same as C3 

CS Same as C3 

C6 Capaci tor, 220 ~, 30V Sprague 112D227C 

C7 Same as C6 

CRI Diode, Germanium Redcor 100941 

CR2 Same as CR1 

CR3 Same as CR1 

CR4 Diode, Zener Western 1N7S8A 
Semiconduc 

CRS Diode, Silicon Redcor 100780 

CR6 Same as CRS 

CR7 Same as CR5 

CR8 Diode, Rectifier, Redcor 101449 
Ceramit 

CR9 Same as CR8 

CRlO Same as CR8 

CR11 Same as CR8 

PI Connector, 50 Pin, Mal Redcor 600020 

Q1 Transistor Redcor 100836 

Q2 Same as Q1 

Q3 Transistor Sylvania 2N1218 

Q4 Transist.or Bendix 2N1l36 

Q5 Same as Ql 

Q6 Transistor Redcor 100837 

Q7 Same as Ql 

Q8 Same as Q6 
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PARTS LIST · 

600035 POWER SUPPLY 

REFERENCE MANUF ACTUI\ER ' S 
DESIGNATION DESCRIPTION MANUF NUMBER 

In Resistor, Compo , 2.2K Allen- RC07GF222J 
1/4W, 5% Bradley 

R2 Resistor, Compo • 2.7K A11en- RC07GF272J 
1/4, 5% Bradley 

R3 Resistor, Compo , 18K A11en- RC07GF183J 
1/4, 5% Bradley 

R4 Resistor, Compo , 1K Al1en- RC07GF102J 
1/4W, 5% Bradley ". 

R5 Same as R4 

R6 Same as R2 

R7 Same as R3 • 
R8 Resistor, Compo , 3.3K A1len- RC07GF332J 

1/4W, 5% Bradley 

R9 Resistor, Compo , 1000 Al1en- RC07GF101J 
1/4W, 5% Bradley 

RIO Resistor, Compo , 10K A11en- RC07GFI03J 
1/4W, 5% Bradley 

lUI Resistor, M Film, W.W. Redcor 101211-1 
1. 78K, ±1% 

R12 Resistor, M ':ilm, W.W. Redcor 101211-1 
1.5K, l~ 

R13 Resistor, Comp., 330 Allen- RC07GF331J 
OHM 1/4, 5% Bradley 

R14 Same as RIO 

R15 Same as R9 

R16 Same as R13 

R17 Same as RIO 

R18 Same as ,RIO 


