
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SCR MANUAL 

21.2.1 Thyristor Ratin.gs and Characteristics 
Thyristors must be operated within their ratings as given in the 

specification sheet. Do not design around samples; the sample may 
well be much better than the type number would indicate. If produc­
tion quantities are later involved, some thyristors may be received 
which are, for example, of lower voltage capability than the sample or 
they may have longer tum-off times, lower dv/dt's, etc. Use specifica­
tion sheet limit values not data gleaned from samples. 

Voltage and current measurements must be made on all thyristors 
in the prototype. For this purpose an oscilloscope is essential. It should 
have a rise time of less than 100 nanoseconds in order that the wave­
forms may be reliably scanned for steep wave fronts. 

Measurements should be made under extreme as well as normal 
load conditions. Include open-circuit operation, momentary overloads, 
and the first starting cycle. 

21.2.2 Voltage Measurement (See also Chapter 20) 
Make sure that the probe is adjusted to give a Hat response. Make 

sure too that no ground-current loops are present; the rule is that only 
one ground lead should run from the circuit to the oscilloscope. 

21.2.3 Current Measurement (See also Chapter 20) 
Current measurements are more difficult to make accurately than 

voltage measurements. No universal instrument is available but satis­
factory results are obtained using a combination of the following types. 

Current Probe. This is a clamp-on type of current transformer with 
the secondary connected to an oscilloscope. An example is the Tek­
tronix Type P6016 current probe, Figure 21.2. When used with an 
amplifier this probe can handle 15 amperes peak to peak and has a 
frequency response extending from 50 Hz to 20 mHz. It is especially 
useful for measuring gate-current pulses because the readings are free 
from external pick up. 

FIGURE 21.2 .CURRENT PROBE AND AMPLIFIER 
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SELECTING THE PROPER THYRISTOR AND CHECKING THE COMPLETED CIRCUIT DESIGN 

This type of instrument cannot measure DC and is liable to satu­
rate if the DC component exceeds 0.5 ampere. The current range of 
the current probe of Figure 21.2 may be extended by winding a cur­
rent transformer as shown in Figure 21.3. 

CURRENT TO 
......-BE MEASURED 

FIGURE 21.3 METHOD FOR EXTENDING CURRENT RANGE OF OSCILLOSCOPE CURRENT PROBE 

The core may be of ferrite, powdered iron or powdered molybdenum 
(typically Arnold Mfg. Co. Cat. #106073-2). The number of turns = 
current ratio, thus Figure 21.3 shows a 10:1 arrangement. 

Tektronix now has another clamp-on current probe that can 
measure both AC and DC. The Tektronix P6042 current probe is 
designed for use with oscilloscope systems having either 50 ohm or 
high-impedance inputs. The maximum currents it can measure depends 
upon frequency and varies from 20 A P-P at 0.1 Hz to 2 A P-P at 
50 MHz. 

Current Shunt. The current shunt must be a non-inductive resistor 
which is inserted in the circuit. The voltage across this resistor is then 
observed on an oscilloscope. An inexpensive form of a current shunt is 
described in Chapter 20 along with construction details. 

A much more elegant design is shown in Figure 21.4. This shunt, 
made by T & M Research Products, 129 Rhode Island, N .E., Albu­
querque, New Mexico 87108, has a frequency response from DC to 
150 MHz and can carry 60 amperes rms continuously. The only limita­
tions of this form of current measurement lie in the practical difficulty 
of inserting the shunt in the circuit and in avoiding false readings due 
to stray pick up from ground loops. 

FIGURE 21.4 A COMMERC IAL NON·INDUCTIVE CURRENT SHUNT 
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21.2.4 The Power Circuit 
The following anode voltage and current relations should be 

measured on all thyristors in the circuit: 
Peak forward blocking voltage 
Peak reverse voltage 
dv/dt 
Turn-off time (tq) (if required, as in an inverter or chopper) 
Rate of change of turn-on current (initial dildt) 
Forward current before turn-off (if required) 
Peak reverse current (if required) 
Initial start-up current, e.g., inrush or latching, and holding 

currents (if required) 
Fault currents (if required) 

These items are generally detailed in the specification sheet. If the 
thyristor is running outside of specifications, either choose another 
device with an improved rating or modify the circuit so as to run the 
device within ratings. 

21.2.5 Modifications to Soften dv/dt 
Add a series RC network across the thyristor. Note that this may, 

with low values of R, increase the di/dt. The effectiveness of the net­
work may be increased by shunting a fast recovery diode across the 
resistor. This increases softening of the dv/dt without worsening 
the initial dildt (see Chapter 6). 

21.2.6 Modifications to Soften Initial dildt 
The initial di/dt may be limited by means of a reactor or satu­

rating reactor connected in series with the thyristor. The design of the 
saturating reactor is discussed in Chapter 5. 

21.2.7 Gate Circuit 
The following gate voltage and current relations should be meas-

ured in the prototype: 
Gate voltage before triggering 
Peak gate triggering voltage 
Pulse width of triggering gate voltage 
Gate triggering current 
Gate current rise time 

From the above data check that the following are within the 
specified limits: 

Peak and average gate power 
Peak reverse voltage on gate 
Peak gate triggering voltage 

Note that for short trigger pulses the peak gate voltage that will 
trigger all thyristors has to be increased as the pulse. width decreases 
(Chapter 4). 
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SELECTING THE PROPER THYRISTOR AND CHECKING THE COMPLETED CIRCUIT DESIGN 

Remember that a slowly rising gate pulse that will only just trigger 
a thyristor is liable to increase local junction heating if fast rising anode 
currents exist. Always trigger an SCR used in inverters with as steep 
a rise time as possible (preferably shorter than 500 ns) and with as 
high an amplitude as is permitted. Although this "hard" drive is not 
always a condition of specification for some of the newer amplifying 
gate SCR's, it never hurts to trigger hard (within rating) as the turn-on 
is considerably better yet with hard drive. 

Negative gate bias voltage may be applied to some SCR's that do 
not have emitter shorting in the off-state to improve dv/dt and turn-off 
time. This also eliminates random triggering due to noise. As always, 
the data sheet must be checked to make sure that negative gate voltage 
does not increase off-state blocking losses excessively (Section 4.3.5) or 
worse yet, trigger on the SCR. 

Where the anode current of an SCR is liable to oscillate due to 
resonance in the load, it will be necessary to trigger the SCR with a 
broad pulse. A gate pulse which did not extend to time t2 in Figure 
21.5 would result in only the shaded part of the anode current Bowing. 
By continuing the gate pulse to time t2, the SCR will be retriggered 
when the circuit again causes anode current to Bow. Extended gate 
pulse duration is also necessary when triggering is initiated before 
current zero in phase control applications with lagging power factor 
load as discussed in Section 9.6. 

II .p<L£.£...<£L-'---...L-:=------____ 4-_ 

• 
TIME 

FIGURE 21.5 TYPICAL OSCILLATORY ANODE CURRENT WAVEFORM 

Alternatively, the gate may be triggered by a train of pulses such 
as shown in Figure 21.6. 

1kHz 

/ 

~III1IIIIUIIIIlIIlL 
50/60Hz 

FIGURE 21.6 PULSE TRAIN FOR GATE TRIGGERING 
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Check the gate current for spurious signals. The clamp-on current 
probe described previously is ideal for this purpose. 

21.2.8 Temperature Measurement 
The case and junction temperatures of a thyristor have a strong 

influence on its characteristics. It is therefore necessary in checking 
thyristors in a circuit to measure the case temperature of each and, if 
the specification sheets do not supply adequate data, to estimate the 
junction temperature. 

The power dissipation and consequently case temperature, depend 
upon the on-state voltage and switching losses. Since the thyristor 
being tested most likely will not be a limit sample, the following pro­
cedure should be followed in making a heat run: 

1. Refer to the specification sheets to find the maximum 
power dissipation under worst case load current. 

2. Disable the rest of the circuit and pump DC current 
through the device. 

3. Measure the on-state voltage with a digital voltmeter or 
other highly accurate voltmeter. 

4. Increase the current until the worst case power dissipa­
tion limit is attained and measure the case temperature at 
the highest expected ambient temperature. 

The estimated junction temperature should then be used in prescribing 
the required thyristor characteristics. Methods of calculating the junc­
tion temperature are discussed in Chapter 3. 

21.2.9 Magnetic Saturation 
Iron core inductors and transformers can saturate and can cause 

of some thyristor circuits to malfunction. There are two cases where 
unexpected saturation can commonly be encountered. 

1. In phase control circuits with a transformer load. Asymmetrical 
triggering, whether gate or anode type triggering, will cause a DC 
component of current to flow through the transformer, thus tending to 
saturate it. 

2. When an inverter is initially triggered, the voltage applied to 
the iron core transformer may be in the same polarity as the half cycle 
before it was previously turned off. The additional magnetomotive 
force may cause saturation of the core. 
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Corrective methods include: 
(a) Designing the core for operation at reduced flux density. 
(b) Controlling the trigger pulses so that the magnetization 

polarity is symmetrical and is always automatically 
reversed. 

(c) Starting at :l frequency which is momentarily higher 
than normal. 

(d) Introduction of current limiting impedance. 
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21.2.10 Supply Impedance 
Check the power supply impedance. Remember that in an inverter 

the supply has to carry output-frequency current. Electrolytic capaci­
tors are not always suitable for carrying AC superimposed on DC owing 
to their relatively high loss factor. Oil impregnated paper capacitors are 
much better. 

Avoid having mechanical switches in the line from the supply to 
the thyristor whenever possible. Contact bounce is a common cause of 
transients and high values of dv / dt. 

21.3 SCR SELECTION EXAMPLES 
One of the more critical factors involved in selecting the proper 

SCR is the current carrying capability of the device. Too large an SCR 
will needlessly raise the cost of the design while too small a one will 
compromise the reliability, since, like all solid state devices, SCR's are 
very sensitive to over temperature. 

21.3.1 Current Conversion Factors 
Quite frequently it is required to compute the RMS and/or aver­

age current from peak currents, pulse widths, phase angles, etc., in 
order to choose the proper thyristor. Therefore, this section contains 
many diHerent formulae and graphs to facilitate these conversions. 

21.3.2 Definitions of Terms 
For the sake of completeness, the following definitions have been 

grouped together. From Figure 21.7: 

f (t) 

a b 

FIGURE 21.7 DEFINITION OF TERMS 
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1) The average value of the function f(t) over the interval 
a ~ t ~ bis: 

b 

Ave = b ~ a J f(t) dt 

a 

2) The RMS value is: 

RMS{b~ .j £(tl'dtT 

3) Form factor (F) is defined as: 
RMS 

F= Ave 

(21.1) 

(21.2) 

(21.3) 

The following special cases, which are significant in thyristor cir­
cuits, can be derived from the above formulas: 
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1) Half-wave phase control: 

I pK [ ] I AVG = 2'7/" 1 + cos tX (21.4) 

I - I pK [1 tX Sin2tXJ'h RMS--- --+ 2 '7/" 2'7/" 
(21.5) 

[ tX sin 2 tX ] 'h 
F= '7/" 1---;-+ 2'7/" (21.6) 

1 + cos tX 
Where tX is the phase angle of triggering. Figure 9.2 has plotted 
the ratio of IAVG/IpK, IRMs/IpK and F vs tX is shown in Figure 9.7. 
2) Full-wave phase control (see Figures 9.3 and 9.7): 

I pK [ ] I AVG = -'7/"- 1 + cos tX (21.7) 

[ 
tX sin 2 tX ] 'h 

1--+ 2 '7/" 7r 
(21.8) 

[ tX sin2tX]'h 7r 1--+---
F=-= '7/" 27r 

y2 l+costX 
(21.9) 

Note that values from Figure 9.7 must be divided by Y2. 
3) Variable frequency sine wave inverter (see Figure 21.8 for defi-

nition of terms): 

I _ 2· IpK ( T) AVG---- --
7r T 

(21.10) 

I RMS = I pK [ 2TT] 'h (21.11) 

F=..!!.... [~]'h 
2 2 T 

(21.12) 
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4) Rectangular waveshapes: 

IAVG = IpK ( ~ ) (21.13) 

IRMS = IpK [ ~ ] % (21.14) 

F= [~J% (21.15) 

Equations 21.10 through 21.15 have been plotted on Figures 21.8 
and 21.9. 
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FIGURE 21.9 CONVERSION & FORM FACTORS FOR VARIABLE WIDTH RECTANGULAR 
WAVE INVERTERS 

21.3.3 SCR Bridge 
The basic three phase SCR bridge as shown in Figure 21.10, is 

being used to control a 75 HP, 500 V DC motor. The motor is rated at 
126 A full load and can withstand a 200% overload condition for one 
minute. 
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Since the thermal time constants of SCR's are so small in com­
parison to a motor, a one minute overload for them puts them prac­
tically into thermal equilibrium. Therefore the SCR and heatsink are 
designed around the overload limit. Under this condition: 

IAVG (SCR) = 252/3 = 84 A (1200 conduction) 
IRMs (SCR) = (252) (0.578) = 145 A (RMS) 

Therefore, step 1 is to find all phase control SCR's that can carry this 
current at "reasonable" case temperatures. 

The units selected from Chapter 22 based on the RMS limit that 
should be considered would be: C180, C185, C280, C350, C354 and 
C358. But the C354, C358 and C185 are inverter types and since their 
good dynamic characteristics are not needed here, they can be deleted 
from the list. The C280 is really too large so it too can be eliminated. 

Before proceeding, the data sheets on these devices must be con­
sulted. Figures 21.11 and 21.12 show the current derating With tem­
perature and power dissipation of these two devices. 

125 - I I I 

o 

"'l""oii ::--.;; :::--;; ::::--
50 11) 400 Hz 

CON~CTI~"'''' ........ i'-i'-- ...... 1"- --t- t--
ANGLE -30 60° 90· 120 180· 

40 80 120 160 200 
AVERAGE FORWARD CURRENT-AMPERES 

a. Maximum Allnable Case 
Temperatura For 

SinusDidal Currant Waveform 

0 

50 TO 400 Hz 

120:7[; 
800 y/ 6001~ 

CONDUCTION . I. 
ANGLE VI! / '3~O J. 

I/fj V 
.4 W 

" 

-7 

o 40 80 120 ISO 200 240 

AVERAGE FORWARD CURRENT-AMPERES 

b. Average Forward Power 
Dissipation FDr 

Sinusoidal Current Waveform 

DC 

240 

FIGURE 21.11 ALLOWABLE CURRENT AND POWER DISSIPATION CURVES FOR THE C180 SCR 
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a. Maximum Allowable Case 
Temperature For Sinusoidal 

Current Waveform 
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FIGURE 21.12 ALLOWABLE CURRENT AND POWER DISSIPATION CURVES FOR THE C350 SCR 

At 120° conduction 84 A average, the maximum case temperatures 
allowed for these two devices are: 

To (C3S0) = 93°C (double side cooling) 
To (C180) = 100°C 

The respective power dissipations are: 
P (C3S0) = 160 watts 
P (C1BO) = US watts 

Determine the maximum permissible heatsink temperature under the 
overload condition assuming that the C3S0 has a thermal contact resist­
ance of .03°C/watt while that of the C180 is .08°C/watt when coated 
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with a thin layer of silicone grease. 
TH.S. (C350) = 93 - (.03 X 160) =- 88°C 
T H.S. (C180) = 100 - (.08 X 115) =- 91 °C 

The final step is the heatsink design. The required thermal resist­
ance of the heatsink to allow the SCR to operate in a 40°C ambient is: 

Ts-TA 
ResA (C350) = 

PD(M) 

88 - 40 =- 30 0 C/W 
160 . 

ReSA (C180) = 91 ;;540 =- .44°C/W 

Both SCR's would be reasonable choices. The final selection will 
be economic since now the lower cost of the C350 is going to be traded 
off against a larger and more expensive heatsink. Furthermore, protec­
tion for the C180 will be easier because of its larger 12t, almost four 
times larger than that of the C350. There are also several intangible 
factors such as ease of SCR replacement in the field and slightly better 
reliability of the larger device since it will run slightly cooler under 
normal operating conditions. 

21.3.4 Inverter SCR Selection 
The current waveshapes of a 1 kHz sinewave inverter can be 

seen in Figure 21.13. The SCR must block 900 volts. 

I 

h-400AM'" 
---+ 
100,.SEC 

C\ 
----1000 pSEC---

• t 

FIGURE 21.13 EXAMPLE SINEWAVE INVERTER WAVEFORMS 

From Figure 21.8, I(RMs) = 89 A. The following 110 A(RMS) 
SCR's have been chosen from Chapter 22 for closer scrutiny - C52, 
C150, C154 and C158. 

Since the C52 and C150 are phase control devices, the dynamic 
stresses imposed by the circuit, such as turn-off time, dv / dt and di/ dt, 
will cause these SCR's to malfunction. The upper blocking voltage of 
the C154, moreover, is 600 volts, which is 300 volts short of the 
required 900 volts. 

Figure 3.19 in Chapter 3 shows the maximum, allowable sinewave 
current pulses for the C158. At 1 kHz, 100 p,Sec pulse, the peak current 
is 450 A. Since this device is also available in voltage grades up to 
1200 volts, it is the natural choice for this application. The commuta­
tion circuit is designed to exceed its maximum turn-off time by a suita­
ble safety margin. 
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21.4 CHECK LIST 
Measure and check the following against the component specifi­

cations. 

Mu. Min. Starting 
Laad Laad Load 

D D D Peak forward blocking voltage 
D D D Peak reverse voltage 
D D D Rate of change of turn-on current at operating 

frequency 
D D D Forward current before tum-off 
D D D Average forward current 
D D D RMS forward current 
D D D Peak reverse current 
D D D Surge currents 
D D D Maximum gate voltage before triggering 
D D D Maximum gate reverse voltage before triggering 
D D D Peak gate triggering voltage 
D D D Peak gate triggering current 
D D D Peak gate power 
D D D Average gate power 
D D D Gate voltage rise time 
D D D No spurious signals on gates 
D D D Gate pulse width suitable for the circuit 
D D D No undesired saturation in magnetic core reactors 
D D D No undesired saturation in magnetic core transformers 
D D D Power supply impedance 
D D D No contact bounce effects from mechanical switches 
D D D Electrolytic capacitors checked for high AC cmrent 
D D D Case temperature 
D D D Operation satisfactory at maximum ambient 

temperature 
D D D Operation satisfactory at minimum ambient 

temperature 

REFERENCES 

1. "Take the Guesswork Out of Fuse Selection," F. B. Golden, The 
Electronic Engineer, July 1969. 

2. "Solid State Incandescent Lighting Control," R. W. Fox, Application 
Note 200.53,* General Electric Company, Syracuse, N. Y. 

*Refer to Chapter 22 for availability and ordering information. 
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22 GENERAL ELECTRIC THYRISTOR AND 
DIODE CONDENSED SPECIFICATIONS 

This chapter is primarily devoted to condensed specifications of 
General Electric's thyristors, thyristor assemblies, trigger devices, and 
diodes. These specifications are intended for reference only. For full 
information the designer should rely on the complete specifications indi­
cated for each type. 

The Selector Guides for Phase Control and Inverter SCR's are 
laid out to provide quick recognition of the four major selecting param­
eters - current, voltage, speed (for Inverter SCR's) and package. Other 
important parameters such as surge current and dvldt capability are 
also included. Comments highlighting unique characteristics, package 
types, etc., are included to aid you in your SCR selection. 

Unabridged specifications should be consulted for detail design 
parameters. 

The initial selection of an SCR starts with identifying the current 
requirements, since this offers a measure of SCR pellet andlor package 
size. SCR's are generally categorized by mayimum allowable RMS 
current, IT(RMs)' The designer is cautioned that actual SCR current 
capability is influenced by the 

• cooling system 
• switching frequency (more prevalent with inverter applications) 
• ambient temperature 
• coordination of SCR surge current capability with system cur­

rent limiting (fusing) 

It's prudent to check the detailed current rating information 
provided on the full specification insuring that the SCR's maximum 
current rating exceeds the worst case use conditions. 

"Phase Control" is a term used to describe SCR's where fast turn­
off time is not a prime requirement. The trade-offs in SCR design are 
such that tum-off time has an unfavorable relationship to current and 
voltage capability for any given junction size. Primary application for 
a device with relatively slow tum-off are AC phase control- hence the 
name "Phase Control." This type of device is also used for zero voltage 
switching and select pulse applications. 

Inverter SCR's are characterized for tum-off time (commutation 
speed) capability and other speed characteristics. When designing for 
speed, the parameter trade offs must be carefully weighed. Thus the 
large matrix of speed, current and voltage capability for inverter SCR's. 
As the name implies, major applications for these devices are DCI AC 
inverters. Additionally, they are used in cycloconverters and other 
pulse applications requiring high speed capability. 
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PHASE CONTROL seR's. 8 TO 4.0 AMPERES 
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1. _ ..... tDr fUliIII' til' <loS .... c C .. He) 0.5 0.5 

V •• "p.pnll .. -stlll"IItIP@2I"C,IT",M 1.5 ,. . .. U 2.5 

MIll. iIIl .... ttI.11III1 rulstlnn, Ie, 125 .. .. 10 
ilactlR-t._n !"C/W) 

I, Max. "'''''-1 c.r •• t @ u-c (JIll) 5.0 '.0 .. 3.0 

T"ical .. ' ..... tllllll/dlec) 20 40 40 40 
100' 100' 

'+L l'JIIICllt ..... tlmellt.Hc) I.' IA I.' 
'Vdt IIII,nla.of-,IHofon-stat. 

currtat(A/p.s,q 
50 " 50 

T. J .. cti.n.,. .... I ... I ...... tlnnllq;.!"CI 65t, 40 to 65 to 65 to -65 to -4010 -40 to 

'" 125 100 125 150 "' 110 

OfF.STATE 

1·'/" TJPlcalc:rltlCllrate-ef-rlllotDff-shlte 20 , 
;I=:=~;}~:"V-

1 , , . . I 
1 SPECIFICATION SHEET NO. 150.7 150.8 150.11 lSO.10 150.15 150.9 150.13\ 

J ~ ~ ~ 
~ 

.... ' ..... , 
PlANAR PISSIVATED. EPOXY ENCAP. • • SUIATlD. lOW CUUENT. FOR COST 

~ 
CONSCIENCE VOLUME IPPLICATIDIIS. 

~ 
GEllERAl PURPOSE. LOW CURRENT. .. ... 
HERMETIC 'ACWE. 

~ ~ LOW T~ VERSIOII OF CI. 

C£HnAl PURPOSE lOW CURR£Ift'. _. 
JAIl & JAm TY.ES. 

~ ~ SIMIlAR TO C5 SIRlES. 
EXCEPT HIIHER 1WC TJ IATINI. _. _. 
THE ORIGINAL SilICONE ENCAPSUlATED. PlANAR PASSIVATED SCN. . 
FOR COST CONSCIENCE YOWME APPlICATIONS. 

SIMIlAR TO C101 EXCEPT 151 SURliIATINII. LOWER COST THAI CIOI. 
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SCR MANUAL 

PHASE CONTROL SCR's 7.4 TO 25 AMPERES 

IEmE 
DB --IlIlTlII_ 
C_ -- _._ ............ W 

h",'IJ .................. arr..t., .. ........ W.'c ... ::.rn:, ....... ....,..... .... .. ....,'t ........ >I •• _C1111C) 

~+. 'fJIIIcI, ........ (,deIJ - .... rdHk1 .......... 

_W_ 
T, .................... ,....c-t) _IE ,- :=!crltICIlratHf.rlMof ....... ................. ,... 

......... fJIV//MC) 

I SPECIFICATION sam NO. 

__ III"C T, IITI'" 
WI l WITI l III m nru. 

CIt CI. ... .... ...... "".222 
111'I711-n,- 1IH""7I 

- ...... ..- ..... a_ .... 
lAG 1." .. 'AG 

U U •. , U OJ .. . , .... ..... ..... .... , •• JOe ..... .. .. .. .. .. .. .. 27 27 , .. .. , .• u .. 
" 30 30 50 50 

.. to .. to 15' • .. to 

_ .. 
.. to 

'50 ... , .. ... , .. , .. 
.. 50 .. .. .. .. 

150.20 150.21 150.22 150.35 ISO.30 150.36 

~ 
~ ~ ~ ~ 

cao.U.1l.sa 

... -.... -, ... 25.0 

10.0 , .. 
@3SOC " ... , 
" . '" ... 
" .... ..to , .. ". .. .. 

180.19 1&0.27 

IENIIIII. PI.__ T f1 ~,,- '" 
---:--------------' 1:~' ~_~_' , JR. 
SILlCGIE ~lEO WIIH PIIIlII IUS NlSlVAlEO PllUT. _ k._l 

FOR COST COISCIEIICE HUlME -.:ATlONS. It' " 
-1E-.-IIIL--PII-.PGS-L-"-. -mu-.-,u-um-IIL-amm--AT-,ONS.----------.J ~- ~ •. 
3 _""mUIITII". ~ ~ ~~~O_'."1 • DIU.. CURIENT SCI FUTlllNI PIIIIIII IllS PllUT PASSIVATlO •• 3 PlCIIIIE CO __ TlONS. 

i18 

'" 

"-I 
,. .. 
"A ..... 
.. 
" 
.. to 

'" .. , 
160.23 I 



GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

PHASE CONTROL SCR's 25 TO 35 AMPERES 

I~':" 
, .. ... '''' .. ~I 

SP£CIfICATIOfIS 
I VOLT.IE RI.IE " .... .. - ... 1_1 

COIIDUCTION 
ITIUlSI ..... IIfIS ....... arnntlA) 25.0 35.0 35.0 

hlAwl ..... -... ......... c.nnt@1. 16.0 22.3 22.5 22.3 22.3 
t:CIMIctl"(A)@To;t-C) @65"C @we @700C .. "'" @we 

h~ ........... ··CfClI.n .. .,.,etitins .... _ .. '" 300 

,. ..... I"t ....... '.5 .. "'_(Al_ 100 .60 320 . "'" "'r..ime-ot-rlse of on .... ,. " . ClBTelltW,.SH) 

T, .... ell .. .,.III ............... !"'C) 65 to 65to 65 to 65 to 4010 
125 12' 150 125 125 

OfF.STAlE 

I"'" MIn.crltlCIIlrate-of-rillofotr.slate 20 10 " 100 
100 1 ' ................. @ ..... T>p. 

ratelllTJ(V/p.HC) 

I SPECIFICATlol SHEET 110. 160.22 160.20 160.30 160.45 160.451 

-~--.-},A 
i~ 

IAIII lAm:mES. 

THE ORICIIUL ER. FOR IDEm ._E t3 
UftlCArllllS. .1 REL mES ".IUILL 

SIMRAI TO C35 ma 
mEPT 15rC TJ an •. 

g~ HIIII 'l1li.1 •. HIM PEIlfIIIWICE FOI DEMIIIDIIII 
IlOomllL APPlICATIONS. HI m TYPES IVAUII.£. 

SIMRlR TO 1117. 
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SCR MANUAL 

PHASE CONTROL SCR's 55 TO 200 AMPERES 

HIM ...... .. .. .,47 ...... CI,,'U ...... .... em 

JIIH .t...". .. ...... CONTACT .. , .... '''WRY 
_FlCAT_ 

I WlLTIIE .. ..- -,. , .... - -,- ..- -,. 
e_ 
h .... 

___ --... c.nal (I) .. 
h..., =-~~CUfHt., .. .. 35 .. ,. 

" 
,. 

'25 121 
@'7"C ..... C ..... C @""" ...... C @18'" @OOOC ...... 

h~" 1IIL-.p ........ -..t81J0"' H .. .. .. 59 " 11D "D 
-"nlll@Te @IID"C @93"C ..... ... '" @'7'>C @lID"e ...... C @""C 

,- ....... _trdt._ ........... _ ..... '" 7DD 70D .000 .000 '500 ."" 2500 

... .. .. ,.,., .......... \8 
U'-W"e) 

2000 - .... 1000 10.000 25,000 

"'" RItHf.rIu of 0""" cwrent W,IIMC) " '".200 .- 3D 50-15 30 

" JINtiIII ... I ..................... ·Cj "10 "40 to -<DID 4010 "10 .st. "10 4010 

"'''' I .... 12S"C 12SOC 12&>c ISD"C '25"0 12S°C 

OIf.ITITE - 1IIn.cr!tlCllfItHf-rIMofol-stlteWtHlp, 
.. ..--' ........... TJ (V/1lHC1 

3OTYP. 2DD 2OOnp • 3OTYP. '" 30np. 2DD 

SPECI.ICATION SHIlT 10. 170.17 170.18 170.19 " .... ""23 170.54 170.51 

~__ ~ ~ 0 

III. _ "POSE IPfUCITIOlIS. ~ --¢ EICIllEIIT */11& .1/11 UTIIIS. 
LOW PIIIIEIl lATE RElllIIEIIEm. 

I.e TJ IAn. 
fill MTIIIL ClllMCTION APPlICATIONS. 

PIUS PAl fill 9 J-C 

III. */IL mEWNI fGl IIDTOI CllllTllIIS & POIIEII SWPUIS • 

... */11 lUI _ CIIIIEIIT __ Em. 
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GENERAL ElECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

PHASE CONTROL SCR's 235 TO 470 AMPERES 

SPRIF1CATIOIIS ' 
IVOLTAIl_ 

COIIDUCTION 

hw 

'0 

.......... _~ •• -..at ....... ..... '" "".'''1:''' _ ...... hi 
U •• ItCWIIe) 

OFF-sTATE 

SPECIFICATION StIEU NO. 

HIIH "'/tII BlUM IOlTAIL 
fDI DC 1 Ie IIOTOI comOL & POWn sumllS. 

HIli VOL11I£. mD NellIE. 
FOR TA' CHAIIII." Ie COITICTORS. 

PRISI PAl IERSIIIII Of cia 

HIIllVOLTAIl. _ CIIRIEIIT un ... 

HIIIIDT PIIIIIR STUD _ SCI. 
fDI _ srAmll & M _MTtI$. 

HICIIEST _ SlUD PM:IIAIEII SCI. 
FOI Mml COIOllGIS & ... SUPPUIS. 

... 
'" ... 

@we 

." @l3oC 

'500 

...... 
50-'00 

40 to 12SOC 

170.52 

.... ... ........ -,. • ·1. • ·n .. 

'" '" ... ... ... ... .. - @ .... ..... e 

'25 ... '" @9O"C @ .... e @lO'e 

3500 '500 .... 
...... ..... 85,0lI0 

-COID12SOC -40toI25"C -40ta12O"C 

'00 

110.58 110.5& .10.58 

..... ... QID,II1 

.·1711 I.-I • 

... '10 

'" 300 .. .... .. ,..., ... ". 
@ .... @ .... .... .500 
... .... ." .... .... 

-40 to125"C -40toI2SOC 

'00 

I10.5S 110.60 
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SCI MANUAl 

PHASE CONTROL SCR's 850 TO 18 AMPERES 

1 __ 
ca, ... CIa __ TIiIIs 

IIIlT __ 
lOII·1J1O 1.·_ 1.·_ 

-.. .. 
'- _.IIIIS_s-..-..t(l) ... 
h .... _ ............. c.rreIIt@, .. @s:f..c '" 

.., 
~W@Tc """ . ",... 

h .... ... -.. ........ _I@' .. '00 &00 '" ~(I)@'c @"'" @W. ""'" ,- -. ... _qcle.~I ... - ... 
, .... , .... 

................ 5 .. • .3_.11"_ ... ... 41s,ooo 41'''' - ........... at oIHIde curnnt Wp.HC) 30-75 " T, ...... .,.mi ....... erature rMlle("CI 4Otol25"C 4Oto125"C 4Otol5O"'C -1- ... cdIIcal ratHIktse of off ..... wItqe, 100 50"" 50'" ...-IIII@ ...... 'J(W/~ec) 

I_NSIIm .. , 170.70 170.12 170.81 

__ IIIB PlIlER SCI, ~ . "....:,-,-:-

l1li _lIE lISSfS. UIW VlLTAlL 11811 C •• INT, tcffJ ....u • WlTEI COIUD COII_TlOIl 

1II'C t.. 
IIIIUILE II UIIIIII COOIU IEIT DCHAlIERS, 

__ 1_1 CUIIIEIT IATlIIIS. 

__ .... IOLTAIL ___ lIlllTORC_. 

__ 8' ... m YlLTAIE IATEI SCI. __ • _ ST_ --=allONS. 

622 

tcffJ 

--.,. 
... .. no. 
120 

@lOoC 

" ... 
100,000 

4Dto125"C 

>OIl 

Ull.M 

,~ 
~' 

ca, .... 
1.·2100 

'50 &00 
@72"C @18°C ... 'DO 
@.JOOC @IQO' 

10,500 6 ... 

516,000 176,000 

30·75 30·75 

4Dto12SOC 4Oto)l25"~. 

100 ,., I 
170.85 170.86 I 

~ 



GENERAL ELECTRIC THYRISTOR AND DIODE. CONDENSED SPECIFICATIONS 

22.2 INVERTER seR's 

1400 

1300 

1200 

1100 

1000 

900 

~ ..., 
800 ~ 

I 
'" 700 
~ 
~ 

'" 
600 

10 

~ 
500 ..., 

~ 
~ 

400 >--

300 .. 
200 I--

100 I--

0 
25 

-

r--

I-- !-

t-- !--

.. .. !-"> ... 

" I " .. I 
I ... ... 
~ "> !-5 <; " 

J I~ 
!- r- >--

r 

1-- '- r--
:a 

:;;!--- \l- ~ -
<; I ... ... ~ ... ~ J ... !!! ~ ~ 
~t--- \l- "r-- " r- -, 
<; 

I 
!--- - r- r- -

-

35110 180 225235 370450550~ 700 

RMS CURRENT - AMPERES 

SELECTOR GUIDE 
INVERTER SCR's 
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SCR MANUAL 

624 

11.1 
:IE 
i= 

I:: o 
I 

Z 
II: 

~ 
C!) 
z 
i 
11.1 
II: 
U 
~ 

11.1 
:IE 
i= 

~ 
I 

Z 
II: 

~ 
C!) 
z 
iii 
C( 
11.1 
II: 
U 
11.1 o 

Although each type of High Speed SCR is affected to different degrees by various conditions, the 
directions of change ramaln the sama. Additionally, the ralative effect of each is roughly as shown 
above for a "generalized" High Speed SCR. 

Should you determine that your conditions are more severe than those for which the tum-off time 
is specified, you ara Invited to contact General Electric to have turn-off time specified at the dlfferant 
conditions. 



GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

INVERTER seRfs 25 TO 35 AMPERES 

FOI COST SEflSlTIVl _ AmltATIDIS. 

ClllllAClDlZID TO 25 1Hz. 
. FOI fIllS( _ILUOI , ... " CIJTICAl ... _IC&TIOIIS. 

CIIIIIAClDIZID TO 25 1Hz. 
FOR ... _ , CRITICIL ... _TIOIIS. 

III'TIMIZID III YOLTIIE , fUIII.eFF. 
FOIIlftlATIOIIIIIII_DlIIIIL 

HIIUII TO C13I; mIlE FOI II£VEIIS( YOLTAIE IlPElATIO .. 
CHIllCTEllIlED TO 25 1Hz. 

0"1._ FII IIILllIE , lOIN Off. 
_Till .... 
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SCR MANUAL 

INVERTER SCR's 100-380 AMPERES 

.mE 110114.'" 11:,,,'17 ct ... ,. e .. .... - ". e. -- III III IIIPLln .... III III """no. III lOlL, ........ ........ .... DIFflUI ........ .... DIFFUII" .. ...... 
_lUrlllllS 

l_r .. 1IME ,- ,- .... , ... ,- ,- -,. ,- ,-_ .. 
h_ .... ---. ............... 

e'c;=IPC.""...,W 
• . .. "' "' 180 180 ... '" ... .... ". 105 "' "0 ... ". 320 ., .... ". m 11 • 100 100 ... 21' 275 . -.. " 100 140 140 110 110 215 .-.. os .. 120 125 115 170 ... ::.n.-_ ................. 1200 1200 1&00 1200 1200 1000 , ... "'" .................. u __ 

10,500 10.500 .. .... 50,'" 

.. ~ -=-.I.-::==- & @ .. ,,...,..... " 20 30 " 20 30 .. 20 

@1_' ........ " " 35 " 25 " " e_//IDIC"-'IiIII 20 20 .. 
"' .. Cd6aI .................... __ Wil_ 100 100 300 lOll 100 000 lOll lOll 

T, 

...... ______ ..... c-c) 

40 to 125"C 

arrmrE ..,. .lIt.altial,.....,... .......... 
....... ......-. ....... Vmu 
@_.TJrr/~ 

200 100 ....... 200 ....... 200 200 

_rlllllSlllTIIIL 118.35 " .... 170.36 170.37 170.37 "0'" 170.53 170.57 

~ \ 1 
__ TlE_IUllE. 

_l1li II 1ft ..-Y. UIII SWIIC_ LISSlJ. 

181 _ UlCUS, camus & IIIT1III COIllROlS. 

ID_ IMftJfYIIII em. IIIH 1II11ME. LeW _III LIISIB. _l1li5-.1 ____ 

=,&I.111...:::Ir.-=_ TIE AVAIUIU. v 

PUSS rill ...... If Cl" 

_Hl_GfCIII. 

UIII_I. IIISIS. FAST _. 
l1li .. TIDY IIIIW I IIIEIITIII ... DInE. 

PUSS HI _ Gf ClI5. 
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GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

INVERTER SCR's 550·625 AMPERES 

IE mE 
CONSTRUCllON 

st'ECIFlCATIONS 
I VOLYAIE MillE 

CONDUCTION 

hlllYSJ ~~e~.;.ft; :111"" 

II ... 
II ..... 

@2IOD1ir 

Mil. III ..... cre'l, ...... .,.Itlt. lurp 
clI'lfttlAl 

IIIH .... ' ..... "" ... 'I. 
LS .. ICWSlc} 

@UIOY/,IllIlc,..,,111II 

@200V/ltllc,...,l .... 

dIIft Crltlcalr.t .. " ... ln" ........ 
c.rnntlAl.lIIlC) 

TJ J .. ct ..... llfltlnlt~r.' ..... I"C) 

IIfF.$lAlEl 

I"/fi .... aUlui nbI ... ·rl .......... 
WlIIItIp ....... IItiII ..... hlly_ 
...... TJ(V/jtHC) 

I .. ECIFICAnON SIIED NO. 

.... 
,-

55' 
• 5O 

'70 
'" 130 .... 

120,000 

15 .. 
100 

... 
170.42 

lOW ,wneNllII LO ..... FAST TU •• .oFF. a 
FOR BAnERY mlCU & INYERlER MOlOR 8/I/Y(. 

-
,-

... ... 
37G 

'" 130 .... 
, ...... 

15 

11 .. 
100 

... 
170.42 

"'. .. .. , , .. II 

BOD·11OG -'''' 

550 55' 
53 • 53. 

.55 '" 225 '" 120 120 

5500 5500 

120,000 120,000 

30 

35 25 .. 30 

'00 
40toltsOC 

....... ...... 
170.44 170.44 

LOW swm:NINO LOSSU. FAST IU....... a 
FOR BAnnY mlCU & IIMItlEI MmR OlIVE. '. - 0 a 

8 
HIIII VllLTAIE. 
FOI _IUM FREllllDlCY mLlCATIDIIS. 

IIiH VOLTAIE. FASTl1II ...... ~. 
FOR .DIIIM FR"UEIICY AWUCATIOIIII. 

LOW VllLTAIt 

- .... .-
'·1 liTE ' .. UTE f·tUIl ,- ,.1_ .11-,. 

.25 625 ... 
625 ... 

430 

'50 

.... 
265,000 175,000 ..-

35 

50-" 

'DO ... "'" 1 
110.7& 170.77 ncl.7' I 

~ fill ~M FlllUEllCY oVI'LlCAllOJIS. . 
1l1li VOLTAIt 
FOR LOW ..... EIICY .vI'LlCAnolS. 

-HIIHIII.LJW-LOIIo ___ ~_-----.JQ 
FOI LOW FREtUEIICY _ICATIONS. ~ 
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SCR MANUAL 

INVERTER SCR's 625·700 AMPERES 

lIE mE 
..., .... ", . - em 

m~~ ... 1I~~11Ii f_,IATE ""la'll'. AIIIPL'",". : COIISTIIUCTION 1m 
SPECifiCATIONS 

t V81.TABE WIlE SOD·'. -, ... 1l1li·" ,- , ..... 
COIIIIUCTION 

"- MM ...... ClMUctlM 11n1lSllJll'-1 
@Tc=IrC.IID'" ..., (I) .. .... '" ". ... ...... .so ... " . '" ." 
@1.111: .SO 300 ... 5SO ........ '" '90 ... ........ '50 '50 ,30 ... 

,- ...... ,.l1li .... erell, n .. oftIIItfth" .. rp '50' '500 
..., 8000 CIIrnnt(l) 

1Iu..lttt.minl'" 230,000 230,000 65,000 250.000 250,000 U .. t(l'lH) 

~ Tlrll4ltl_ttntell'lOlllp& 

~ '1\eY/:'~ ~r) 30 15 

@,oav/,llSler..","" " .. 
@ 2DlNh.sec ,"",led .. " "'" 
Crltilllllirabl..r-ri ..... ___ 
CIrJ'eIItWp..1f/ ... ... 100 

T, 1uIctI1II"'-.ti .. tMp~....,.{"C) 40 to 12SbC 

OFF"'ll£ 

,",.. MIIII.crltlalnte-et-t'lslef.ItIta 
" ............ blll.ratedV. ... 
@ .... TJ (v/,d., 

....... ...... "0 200 J 
I SPECIFICATION SlIm NO. 170.45 17".45 .70.ao '70.42 170.42 I 

IIBN_. a III LOW nnulllCY UftACATIOIIS. 

FUll CON_NT CllAUCTERIlATION orTlMIZED a FlII 11Hz SWITCHII .. 

MEDIUM V81.TAlt FAST _. ~ FO. __ ICY APPlICATIOII$. 

LOW SWlTCHI. UISSES. FAST TUR...". ~ III BATTERY III1IICU l INVERTER lIMO. HIYE. 

([;jJ. 
LOWV8I.TAIE. .. 1IM II'EED U FOIIERY Hili __ • InERTElllIMOI CIIIIIIIIIIS. 
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GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

22.3 TRIACS 6 AMPERES 

GE 'hili 
Vol .... Rang' 
Current Rating (Amps RMS) 
ITSII, Mu Peak On. crcliA) 
Nn. R~. Surll CurrHt A 
~RII' alaclllng cijrrent 

25°C, Mu (mA 
dv/dt static, @ 1 DOoC 
Rated YIv':" Gate Open 
Typical I /tIle) 
n/dt Commutatlll, @ 7SoC 
Rated VDRII and IT; Gate 
OPH Min (y//tlle) 

FIRING 
laT Mu DC Gate Trlaer 
Current @ 12 V, 25°C (mAl** 
VaT Max DC Gate tria. 
VDI .... -@·12V 25°C(V)** 

PecllU:I Type 
Specllicatl .. Slleet No. 

*Voltage Grade 
**MTo-I- Gate-/­

MTo-I- Gate­
MT..-Gate-

PaW,r Pac ....... Flt 

Gate 

SC240 SC240*2 
200·500 200·500 
6 6 

80 80 

.1 .1 

50 50 

4 4 

50 50 

2.5 2.5 

Stud Isolated Stud ... 175.16 

Isolated Stud 

Jf.MTS 

MT1 

SC241 SC241 
200·500 200-500 
6 6 

80 80 

.1 .1 

50 50 

4 4 

50 50 

2.5 2.5 

Press Fit Power Pac 

• 175.15 

Stud 
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SCR MANUAL 

10 Ampere Triacs 

liE tiDe 
VDltap Ranp 
Current RatiiiiliiiiiiS RMSI 

ITS", ~:.' Peak One CJcI'j( 
NDn. Re • Su ... e CUrrent ( ) 
:: ... , IIHId ... CUrrent 

25· C. Max (mA) 
rlYl lit static, @ 1OO·C = rl'vRJ'uII~ apR lcal I Ie 
rlY/llt Commutatlng, @ 75·C -r:d VD·~l:s~ ~f· lIate OnMlnlec 

FIRINII 
IGT Max DC lIa1e Trlaer 
Current ii 12 V, 25·C (mA)** 
VGT Max DC lIate TrlUlr 
VoIta,II.' 12 V, 25·C (VI.* 

Paella .. TVDe 
SpecificatiDn Sheet ND. 

*Voltage Grade 
**MT"f- Gate-!­

MT"f- Ga1~ 
MT_Gat~ 

.... erPac 

630 

Press Fit 

SC245 
200·500 
10 

100 

.1 

50 

4 

50 

2.5 

Stud 
4 

SC245*2 SC248 SC14. 
200~500 200·500 200-500 
10 10 10 

100 100 100 

.1 .1 .1 

50 50 50 

4 4 4 

50 50 50 

2.5 2.5 2.5 

Isolated Stud Press Fit Power Pac 
175.11 ,. 175.15 

Stud Isolated Stud 



GENERAL ElECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

15 Ampere Triacs 

GE Type 
Ya/tage Range 
Currant Ratinl (Amps RMI) 

ITSM, Max.Peak One C~I(k) 
Non_ Rep. SUl'le Current A 
~R'" Blocldnl Current 

25° C Max (mA) 
dvl dt Static, @ 100°C 
Rated VDRM Gate Open 
Typical (v/J£Sec) 
dv/dt Commutatinl, @ 75°C 
Rated VDRM and IT. Gate 
lipen Min (VI J£Sec) 

FIRING 
IGT Max ~C Gate TrilPr 
CUrrent 12 Y. 25°C (mAl*" 
VGT Max DC Gate TrilPf 
Valtage @ 12 V 25°C (V) .... 

PackapType 
Speclficatlan Sbeet Na. 

*Voltage Grade 
**MT.-+- Gate+ 

MT.-+- Gate­
MT..- Gate-

Stud 

SC250 
200-S00 
15 

100 

.1 

50 

4 

SO 

2.5 

stud .. 

lsoleted Stud 

SC25O*2 SC251 
200-SOD 200-500 
15 15 

100 100 

.1 .1 

50 50 

4 4 

50 50 

2.5 2.5 

IsolatIKI Stud Press Fit 
175.18 .. 

..... ss Fit 

631 



SCR MANUAL 

25 Ampere Triacs 

GE Type 
Yoltage Range 
Current Rating (Amps RMS) 
ITSM, Max Peak One Cycle, 
Non. Rep. Surge Current (A) 
IDRM, Blocking Current 
@ 25·' C, Max (rnA) 
dvl dt StatiC, @ 100·C 
Rated YDRM Gate Open 
Typical (VI ILsec) 
dv/dt Commutating, @ 75°C 
Rated YDR(V) and IT. Gate 
Open Min I ILsec) 

FIRING 
IGT Max DC Gate Trigger 
Current @ 12 Y. 25°C (mA)** 
YGT Max ~C Gate Trigger 
Yoltage 12 V. 25°C (v)** 

Package Type 
Specification Sheet NO. 

*Voltage Grade 
**MT 2"\- Gate+ 

MT 2"\- Gate­
MT2- Gate-

Stud 

632 

Isolated Stud 

SC60 SC60*2 SC61 
200·500 200·500 200·500 
25 25 25 

250 250 250 

.5 .5 .5 

100 100 100 

5 5 5 

50 50 50 

2.5 2.5 2.5 

Stud Isolated Stud Press Fit 
175.28 175.28 175.28 

Press Fit 



GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

22.4 TRIAC TRIGGER DEVICES 

TRIAC TRIGGER DEVICES 

Because of its bilateral nature, the Triac requires 118 own unique trigger element, distinct from SeR's. GE offers a 
full line of suitable Triac triggers. The total power system Is easily assembled consisting of a suitable sansor, Ie. 
Triac and a few other passive components. The Triac may also be triggered by an SCR trigger element by using 
a pulse transformer. 

DEVICE 

USE 

HEAT CONTROL 

LIGHT CONTROL 

MOTOR SP£ED CONTROL 

POWER REGULATION 

SOLID STATE 
CONTRACTORS & 
RElAIS 

1=IXCEIIfJII' 

APPLICATIONS 

UIT 
PUT 

S8S 
2N49!11-93 

ST2 

F,.,FAIR P=POOR 

N : NOT APPLICA81.E 

CIlllVEllTIOIlAL UNUUNCTION (OJT) AND PROGRAMIIABLE UNUUIICTIOII 1IANSISIORS (PUT) 
• Unilateral triggers requiring pulse transformers. 
• See unljunctions.. switches, & triggers selector guide. Specification No. SO.53 

DIAC (SI2) 
• Dlffuaed silicon bl-dlrectlonal trigger diode. 
• SpecfficaHon sheet No. 175.30 

SIUCON ASSYIIMETRICJL SWITCH ($14) 
• Assymmetrlcat trigger device for hysteresis free lamp dimming circuits. 
• SpecHication sheet No. 175.32 

SIUCON BllATEIIAL SWITCH (SIS) 
• Low voltage triec trigger, two silicon unilateral switches connected In Inverse parallel. 
• SpeclficaUon sheet No. 65.25 

ST4 
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UNIJUNCTIONS. TRIGGERS AND SWITCHES 

Since the introduction of the commercial silicon unijunction transistor in 1956, General Electric has continued <fe.,. 
veloping an extensive line of negative resistance threshold and four .... ayer switch devices. Each of these dDices, can 
be usad as a pawer thyrisw. b'lgger,.aml each offers a spec!a! advantage for a partie",l ... r trigpr fyRCtion.;.,ln addition, 
each can .. used for various non-bigger applications. 
The feabJres-both in design and ct.aracteristics-which you receive with these products are concisely defined for 
each series: 

TYPES 
CONVENTIONAL UNIJUNCTIONS 2N489-494-proved reliabmty. Mil spec v."ion. 

2N2646-47-low cost, proved hermetic sealed device. 

PROSRAMMABLE UNIJUNCTION TRANSISTOR (PUn-varia.'e threshold. low cost. fast switching speed. 
and circuit adjustable electrical characteristics. 

COMPLEMENTARY UNIJUNCTION TRANSISTOR-ultimate in temperature stability for timing and oscillator 
applications. 

SILICON ASYMMETRICAL SWITCH (SAS)- asymmetrical voltage threshold. gate triggered 
SILICON· UNILATERAL SWITCH (SUS)-a stable fixed low voltage threshold, low cost, high performance 
"4-Iayer diode." 

SILICON BILATERAL SWITCH (SBS)-Iow voltage triac· trigger. two silicon unilateral switches connected 
back to back. 

SILICON CONTROLLED SWITCH (SCS}-high triggering sensitivity. 4-lead capability for multiple loads or 
(fv/ dt suppression. 

APPLICATIONS 

..... c..t 
DC. iii.., . 

.. DC-hlt __ 

i~~~'~~~--------~~----r-~------~--------~------~------~-------~--i .... ac. .. .3113T E' 

~_~~.~ •• ~hO~. ________ ~~ ____ r-~ ______ ~ ________ ~E~' ______ ~ ______ ~ ______ ~--i AC.-... E ....... 
>1111'. E' 

> ...... SIIIde 

J ~::.7 
<1" , ..... 

:: ..... 
j~~===---------~~---+--~----~------~~----~------~-----7~ 
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GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

CONVENTIONAL UNIJUNCTIONS 

General Electric produces a very broad line of standard UJT's. The T0-5 ceramic disc bar structure device has been the workhorse of 
the unijunction industry for over 10 years. MIL versions are available on the 2N489-494 series. EquivaJent types are available in TO-18 
packallfi where small Size is required. 
The cube structure TO-18 series offers excellent value for those requiring proved, low cost units. 

""lHIIIns 

/-11.,11-' sc._ 
~ 

TI .. rs f ... ....,a ....... 
SawtIoIIIII.mtan SllbltYlltap_iII 

- • • ... 
-~ - ,..r.., -- ..--- :::. .. - ............ -- ..-"""=1'1 ... - ..... "::' .. I."". "',. M •• .... .... TJ_:IS"C -.. .... - ... @'-=1" ..., ...., ... , .. "- '" No. ..... 12 · .. ...... 4.7·6.' 12 • .. 60.10 .... • G.2 30 ..... 12 · .. ....... 12 · .. 

~ -- · 0.' 30 ..- • .02 30 ~~~~~~~ It~~~ 0: :c~~manded -, 12 • .. 
60.10 

_ .. 
4.7-6.8 .56-.68 12 · .. 

" 
_. 

· .. 30 

i! ..... 12 • .. 
110.10 g 

_. 
6.2-9.1 12 2 .. . - • G.2 .. ----so.u 

.Ii 
...... · .02 30 "B" versions in addililln 10 sCRtriuerinl -- 12 · .. luaranleHlowerlEolndl,forlonltiminl 

~ 
_. 

4.7-8.8 .12-.75 12 • .. perlDCIs wlth._ller ~Ipaeitor. 
60.10 - • 0.' 30 - 12 • .. 8o.tO ....... 

. 62·.75 12 · .. • -- · 0.' 30 ~ ...... • .02 30 

'0 .. 71 25 12 30 2II,ma 4.7.9.1 .47-.62 " 12 30 Industrialtypl$_ 211'011 · 0.2 30 
2111 .. ,. · .M 30 ...... 4.0-12.8 30 General jlUrpOle-low COlt. ".53 .... " " · .. 
2It2417A 4.1-8.8 .51·.62 12 • .. 
.... '71 • 0.' 30 

.... 11 
6.2·9.1 .51-.&2 " 2 .. 

60.18 -, .. " • .. '"",. · 0.' .. ¥~r~i~~: It~~·~1d oJ:, ~::meftded 

" 
_II " · .. -, .. 4.7-6.1 .56-.&8 " • .. ; '"",. • G.2 30 

"""" 12 • .. 
~ Z; ....,.. &.2.9.1 .56-.&8 " • .. 

.I .. - · 0.' 30 "8" .. rsionsinaddit'ontoSCRb-igerl", ..... , IUlrantees 'ower 'mand 'pfor '0lIl tim.", 

~ " • ., pwiods with a smallwl:lpacltur . ....... " • .. 8 60.10 
2112421. · 0.' 30 

""'" 12 · ., 
2M ..... " · .. 80.10 ....... • 0.' 30 -,. " " 30 
_II 4.7-9.1 . 47_.&2 " " 30 JO.llvenlOlll of2'U871 industrial series . ...... • 0.' 30 • .M 30 ..... 4.7-9.1 .56-.75 " 30 Gener,'purpose. 60.62 

31 - Far'CI/lItimillliperl ..... ndtriuerilllihilh 
ClntntSCtt's. 

~I ...... 4.7-9.1 .&1-.82 30 GeIIera'purpose. 80.12 

=M ...... 4.7-9.1 " .. Glnllra'p~'owcost. 60:13 .. - 4.7· 9.1" .12 Typll:l' 30 Forl.5vottappllc:atiOlll. 

• JAN & JMTX tJpes _11Ib .. 
'''''=I.5V' 
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PROGRAMMABLE UNIJUNCTIONS (PUT-D13T SERIES) 

The 2N6028 is specificaHy characterized for I~ interval timers and other applications requiring low leakap and 
~~kir...:: .:e"riW!iThe 2N6027 has been c raeterized for general use where the low peak point current of the 

-_ .. .... ... _- & L -- .. ...... = .... .: Yo .. .. -- ..... fm = 
_ .. - ..... t:' ·"*1'''_ .... - -, .... -. - - 1:: ::- .~'''' ... -. -- 1'1 ..., III "" ... (MII.I ... ..., ., ,SO , 10 • , ,. • .. .' 10." - .. '50 , •• • .15 " • .. .' 10." 

COMPLEMENTARY UNIJUNCTIONS (D5K SERIES) 

~ 
., 

.~ Yo .. & -- .. - - ~ := - ...z.. .=. .. - -.. -... - -- -... '=" 71. 
_ .. .. • ... tol.1 .... - OIL ... .... __ ",,+11PC - .... "'" 

..., 
"" 1'1 -.. ... ... 5.5-1.2 .58 .. 62 • • 10 ... -55to+J50 ..• I 10.15 - ~15 ...... , • 15 •• ... 55to+~OO 2A I 10.18 

SILICON ASYMMETRICAL SWITCH (SAS) 

v., .. .. .. ,-a:: ':.'!:'" 1110111 ,- 'ft".:1' '=-'=' .... .... I ".II' -=-1,;- .... 'ft".:1' .... MI •• 
1".11" _::'.'.2I"C 

_1M 
.. - 1'1 ..., 1'1 1'1 -.. . .. 
"., II 10 ..• 10 .03'1fo1"C ..... 
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SILICON UNILATERAL AND BILATERAL SWITCHES (SUS, SBS) 

The General Electric SUS is a silicon, planar monolithic integrated circuit having thyristor electrical characteristics closely approxi­
mating those of an "ideal" four-layer diode. The device is designed to switch at 8 volts with a typical temperature coefficient of 
0.02%/oC. A gate lead is provided to eliminate rate effect. obtain triggering at lower voltages. and to obtain transient-free waveforms. 

The SSS is a bilateral version of the forward characteristics of the SUS. It provides excellently matched characteristics in both direc­
tions with the same low temperature coefficient. 

,. -........ .< ,. . ,-
" ,. V. , .... , '-,~ C ... lill .... @IWC, 

,_ .... -... " 
...- .. -...... ,~ .. lOll' • 

S:I::-" ~~ ~ =i? 5 == 
_. 

.. V,ttql ,-, '% " ':':' .... .... -", . Dltt_1II (~ I') (W) ",I) tll Cf) (Ill) '''' ~, "AI ~, , ... '" --
30 .00 I.' 

G 

1! 
,",Nt "'" 

,., 
to '''' !i 

;g .... n "" _M 
to I.' U 

=.02 I.' "'" .. , 
"" 

~ 
... ,., 

! 200M' "'.05 I.' .20 .... , 

SILICON CONTROL SWITCHES (SCS) 

High tripering sensitivity. 4 lead capabiiity 
for multiple load or dv/dt suppression. 

-'M ,. __ ... 1 

c.t1l1Dd' ..... CMtl ...... ,_ .. .. .. 
DCf_1NI '''"''' -

, .. ....... ....... -bristles _Idle$: ,. 
1'..': '" 101l~! ""'= 

-. -"' ... 
'" .... 

1&01= 0..= 
... -­_ .. 

... .... '5'''' @'IAIl= ..... ....M="'. 
=~!. 

-.::-
~ 6!.2!i 

-----as:25 
-----as:25 

~ 
~ 65.26 

~ 

~ 
65.30 

-.... " := ..... , @tOO .... K ,-, " , ... , tOl!! .. ,A '';: ..... ~!; 1&0<=1011. ' ...... N •• " .. '" 
,oA, ,AI ,oA, ,.., 

"'" (MA, ~, ..., 
'" lOA' '" .. " '''' "" .. 

.. U 200 - 4.0t 10 ."" 
.4to.65 

175 

• Measurtd@I25"C. t .... ured In speei.1 tnt circuit (See speeification sheet). 

90.10 Ttle Unijunelion Transistor Clulr.cte.ristic:s 
and Applications 

90.12 l/n{juJtction Tetnpefat1lTe Compensation 

ADDITIONAL REFERENCE PUBLlCAnONS 
ORDER· BY PUBLICATION NUMBER 

90.19 Unijum:tion Frequenq On.ider 
90.10 The OI3T-A "OIOIII .... le Unijuncticm 

Tral'lSi.tOf 

to.72 c~ Unijllllction Transistors 

.. " 
65.16 

65.11 

65.11 

65.11 
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22.5 DETECTORS 

...... 11_. hu a "'" n .. 01 II.IId _ 0,...I00I'''''''' _and 1I1_ln_ngYGUch_ ,_eta to_ 
your fUnatlon wIIfI mulmum IIfIIotIvenuI and minimum COIL 

ThII Selection Glu" oontalftl Informlllon on prodUOII which hIVe btIn tormlilly IntroduHd prior to III prllll1ng. General EleCtrIc 
hili oontlnull'll dlvelOplllllll PftlClrarft and wDl be lnlroduclng other productl throughout the year. InlOrmation on th ... products wlllbapubl __ _. __ _ 

PACWES 

ThI dtvl08 mUlt have. lunkJlently .... rile and fall time to ....... ligna' In the cael of • moving aperture or a Ilgnal from • 
pulRdaource. 

u_ 
UK 
Lim 
Ll4I 
L14I-.. u_ 
LI. 

'" WIt 

638 

SEIISIlIYITY 

..... 1I1Y1t)' Ie Important to gl.,.ra. a .Jgnal .afflclant to drive • loglo gate or"oth.r foIlowtng funotloM. 

SATUUnOll V8LTAIE 

The "ration II vet')' Important when the device 'I being UI8d to drive • logic aate dlNOtIy. 

• = - • - • •. • - • .. • ...- • .- • - • ..... • 

1YPES 
................ II1II.11I11III 

h -""'b """""':., • , ~ 

• • OA 
1Wtk .... (lGDIIIQ 

II 10 .. ,. .. ... 
I I .7 .. 101 'ID 
II II ........ (l7l.a) 

OA IWIICIIHU.tAIIII) 

--A 
A 

LI .. 
.7 
A 
,~ ... 
La 

SpecllIUtI .. -.... .... ..... ...., ..... ..... 
lUI ..... 

.ID.IO 



GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

PHOTON COUPLED ISOLATORS 

ISOLAlIIlt 
The device must have sufficient isolatIOn to prevent destruction Of the devk:e. 

SPEED 
The device must be fast enough to pass the ,ignal without distortion. 

TRANSfER IAnlt 
Transfer ratio Is Important In thalli can save you an addlUonal stage of ampllncatlon. 

1/ 
H10' 
• 101 
• 1 .. PC.,... 
PC 4-.. 

....... 

PACKAGES 

/ ~ ~w 
• .. 

TYPES 
........ d.d _kill iIItn. ia Hid 

ARRAYS 
CENTER TO CENTER SPACUIG 

Element must have proper spacing to be"compatible with format to be read. 

SPEED 
Element must be faat enough to sea the moving aperture. 

MATCHING FACTOR 

.. -.. .. .... ..... 
55.63 
3.(11_ .... ... 

Moat data formats (I.e. punched papartape. and punched carda) transmh some light when a hole is not preS8nl, hence we have 
two signal levels (an on--signal, and an off-lSignal). II Is Important to determine both tevels. Once these levels are measured, the 
required matching factor for the devk:es In an array can be eat. "to Inaure an on-slgnal from the least aensitfva device In the 

on-atate, and an ofl-signal from the most sensitive device In the otf..Itam. 

SEIISITIVtn 
It is desirable to generate a sufficlant signal to drive a logic gate or following functions directly. 

SATUlAnDN VOLTAGE 
It is necessary that the phato-translstor have a low saturation voltape when It is being used to drive logic directly. 

TYPES _ .. 
''1IH(.d) 

t. 

J3DO 9.1OD'" 31 3 50 1.0 
JJCWIA !I .lOD'" S :I 15 1.0 
SpecIllI---PJuu CMIIct JOUr local" IedrGnIc CMIpaatnts SlIts 0fIic, willi JOUr requlnllllllts eft all speclllllnQl,. 

....... y=r 
A 
A ..... 
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VISIBLE SOLID STATE LAMPS & DISPLAYS (EMITTERS) 

·PEAI EIISSIOI 

To Insure that the film lin tum ......... appIiCaIIons) or the eye' lin visual applications) are senalti"" to the emitted wavelength. 

sau12 sal. 

saul 

"13 

SSL14D 
SSUO> 

640 

VISIBLE OUTM 

Mlillcandelia II 81111111Un!1 ofth8Uma rate of flow, of visible radiation, out of ttl. device. 

Package is Important fOr proper center to center spacing In linear and matrix arrays. 

Package size is aIIIo Important since the apparent size of the light source is the diameter of the package. 

I 
_ ... - == _. 

.... U .... UI 

.... 
.... moo ............ @' ..... 

1.0rdll@IIIODA 

VISIBLE TYPES 
~ ___ il"'ld 

"'\'P _. 
..... . 125' ..... .'17" 

...... .230" 

nr .230" 

DISPlAYS 

s.p.,."sefor 
Llnelr MId Mltril Arrays 

LOnprBlrreliforPllnl' 
Mountinll(Panel Mount 
Clip Available, 

-. .. ... 

=.=-: ....,......... a.r:- SpedI.=-
.... ~--------~Am=--------2m~------~--------~.~~----------~~~ _ Am ~ ~ 



GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

INFRARED SOLID STATE LAMPS (EMITTERS) 

POWER OUTPUT 

Infm.recr Solid State Lampe ara used to Irradiate silicon photo-detectors. The output from the detector Is. proportional to the 
radiant flux density incident upon its active area, hence power output Is the most Important parameter of the Infrared SSl. 

PACKAGE 

The package must have a small diameter for proper center to center spacing In arrays. 

/ 

Tha speed of the device is important In pulsed operation, primarily lor signal coupling over large distances. In most applications 
the speed of the detector will be the limiting parameter rather than that of the SSl. 

ssm 
SSUlS 
SSIA ..... 
SSLS4 
ssw ..... 
SSI.5C 
SSL ... 
SSl35 
SSL551. 

-­, .... 
u.s 
u ... •.. 
I.' 
1~ .. , .. .... 
5.5 •.. 

INFRARED TYPES 
R ... _lOd.' slacklll_ln bold 

.oW. 
.097'" ."" . . .... 
.2311" 
.230. 
. .... ."". . .... 
."". 
.230", 

- Odllll 

• 7 
.7 

. '05 

.010 
.010 

.3 . 
3 
3 
.5 
.3 

.. 

.7 . ... 
.010 
AlG ., 

2 ., ., 
.5 
.2 

.... , ...... ..... 
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22.6 SILICON RECTIFIERS 

642 

THE INDUSTRrs BROADEST UNE OF POWER REcnFlERS-.250 TO 1500 AMPERES, UP TO 3D VOLTS 

• CURRENT /VOLTAGE RATINGS • IUGH-SPEED FAST RECOVERY 
• PACKAGiNG • iRAIiSiENT SELF·PROTECTiON 
• MOUNnNG AND COOLING • GENERAL PURPOSE 

PACKAGES 

./ / e':;:. 
109.1 

~ / 

l 

" , 

Ii: 
1"~~~ / ........ ... 

1/ ~ ~ 

I // 



GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

SILICON RECTIFIERS .25 TO 3 AMPERES 

J£DEC lM50S'-621N4Z45-41 - '"5124·27 -
BE TYPE 01230 M"'10·15 114PD 11141112 .,41·' GER4001.7 A1t4A-M "5A·N AI1D" 

SPECIFICATIONS 
1.wlllVI (~ .OS 

@T"{,,C) 50 " " 55 

V~"'I ..... J "'r. repetltl" peak reverse wltqe (¥) 

AI4F G£14001 A15F AllSF 

OT2301 GER40()2 "SA A115A 

oT230e , .. OT2308 lMSO§ lN424S' GEMOO3 1"5624 "'8 "1158 

'" OT230H ... AI .. A114C AI .. IUSC 

IN4246, G{l4004 A1150 ... A14E .,,, ... 1"5061 G£R4OO5 AI5M '115M ... 1"5062 G£R4006 IN5627 

MPRIO GER4007 

" .. 
A14PD 

MPRlS 

hVI_1 MII.pta"enetrde,nln-rlClIITlllturr;e 

" wrre.t(lOlIJsluw •• e,lphase 
aplral:lon)@IIH.ratttlloaliconditIGns(A) 

40 40 " 30 '" 
..... II ..... petltifllfer •• 3mscc.(A2$ee) 3.' 

T, o,eratinrjllnctilntemperatureranp("C) -6510 --6510 -85" -6510 6510 6510 6510 -6510 -6510 6510 .. " 
'" 175 ISO 150 175' 16, 175 '" 175 175 ". 

T., sterq;etl"plr.lture nIl' ("C) -6510 6510 '51' -6510 -6510 -6510 6510 -6510 -6510 -6510 65" '00 175 '" 175 '" '00 '" '" '00 175 175 

,~ Mil. peak f __ d wltlp drop@ 
1.1 

1.2@ 1.1 I.' ratelllFr""1(1 phaseo,lratlanl +·55cC •. Milt. r"erse reClP'err time (/lUt) " 0.' 
PleDGE OUTLINE NO. 38 n' n, '" 119 1192 1192 119.2 

SPECIFICATION SHEET NO. 130.53 130.55 130.69 130.55 130.56 13Q.6fi 130.58 130.67 

NOTE: 
1 Averal' forwanl current 1 amp. @ r .. ::::90Ct. Junction, operating and stMlle temperature ranle -65 to +165OC. 
° JAN 10 JANTX types available 
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. SIUCON RECTIFIERS 5 TO 1'2 AMPERES 

1111' .... '_ ,- ,IU'I-,. lEBEC ,.,112·1' tll1Mtl4A, 1II1II7" , .... , ......... ,-
lEma ..., .. At .... 

SPlCm~~._. 
IFllfII"I '" 5 . 12 J2 12 J2 " @Tc-(-C) '50 '50 10. '50 '00 '35 .. 
W ... f .... ! ..... ,.,.utift,.. r.nru " ..... 00 .. IN1341A IN3879 1"1199A .. OF 

',lN1613 1"l342& INI200A 1"3890" .... 
IN1343A lNI201A 

IN181,," IN1344A IN3IIIl" UU202A" IN3191" .... 
lIU345A lN3 ... INJ203A 1~2 . "" ... INt615· INI346A lN3183'" INI204A" IN3893" ... INI341A INI205A AI29E 

IHleUi" INl3UA IN1201SA'" .,,121M 

IN3117CIA 

lOG IN3671& " ... ... 1N3919 IN3672A 

'''' IN"" IN3613A" IN4510 

,o. IN5331 1"4511 

1"'1_1 MIl ... II .... ere". _...-.1It sarp cwrat 
'50 (IOlIIsIII ................. "ltI .. )@IIID. 

ratttllullc.llditillls{l) . 
'50 .50 " 2<0 

.... _'""'"1ft fw 1.0ms8 (AIsItC.) 25 " 87 .. 
T, Opem:InIIII!lCtI.1II .......... rMl' C-Cl 6510 65 to " .. 6510 6510 65 to 6510 40 to 65 to 

+'90 +'" +'" +150 +200 +." +115 +12' +115 

T •• S1trapt-.lrlt.'nlnl.("Cj 8510 6510 85to 6510 65 to 6510 " .. .. .. 6510 
+'" +200 +200 +115 +'" +175 +175 +125 +200 .. " M ... till ..... rnlstaDn, jl!nctiDII·to-use ("C/Wl 7.0 4.25 2:$') 

"- .'1. pill,..." YO""IP @mIIIIFr ... fl 
(1p1\Ue ..... tilII11YI 

u u .. , U 15 

@Tc-t-CI " 25 ". 2S '35 .. 
.... Nnrn rllCfl'_, tllll (_I '00 

PACIIAIE OUnll1E NO. '20 '20 .20 ". .20 '20 .20 
'SPECIflCATION SHnTNO. 140.15 140.10 140.12 140.20 140.22 140.23 ".". 

-JAN, &JANTXtJllhnllillble 
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GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

SILICON RECTIFIERS 20 TO 40 AMPERES 

1111U4D - 1._ ... ,illtllA-llA 111:'_ IIIJ11.U ,'", ..... ,......., ' .... '3 , ....... ,.3.,:,4 
'O5'" 

IE mE ., .. -'-" -. ..... --.. 
,..[1 ............ (1) 

10 " .. .. .. 
• 'c-I"CI , .. ,. 

~--.,........ ........ _ .. 
.. , ..... 111183 INlI83A 1"3899 IN3909· 1:.~~~8 

111124!18" IN2155 JNl184A INJ20!t " .. , .. INIlIS IIU18SA , ...... INlI86* 1I13!I01 113911" 1"3lln "" MOO ... INIl95A IN2157 IN1187A INl912* '.3211 
Mo, 

INl196A IN1l811A 113913· 'fll3212 .. " ... , 
'" IN2159 IN3213 ... , " ... MOE 

OlD 112160 1"11911A IN3214 A44M A139M 
A40M 

1N3165 - IN3766 A139N 

A'" 
115332 'N453D A139pa 

""'~ __ ""_CICI&._ '" ... ... ... 
~---(II 
III .......... ' ......... • au.J ..... nhlllIId 
-fA) .. .... 11t ...... (JI-.H-
ttn .... .J_ec..) .... 

... 5llD "" 
I, ::::--- 65 to 65to --6510 6510 _6Sto 65 to 6510 6510 _6SID &'>'0 ....... 

-~ .. +175 +175 +200 +2DD '200 +1 .. +1" +115 -I-J1S '"115 +125 

I ... ~ ............. ., .. 65to 65 to 65 to .". _6510 65 to -" .. ,6M" fi~ to .... 
+175 .+175 +200 "0' '10' +'" "" +200 1-~7~_~ 

........... ntliIbne. I.' U IA ,. I., I.' ~i~1 1.0 .-....ta-a .. ~1W) typic,' ... =r~v~ 
I.. 1.35 1.3' 1.15 .......... .,1') typical Typlc.1 

@Te=r-q I .. 150 '" 25 25 

I. MH.renrs • ......,_ ... '" -NCUlfaunllElIO. '" '23 >2' ... '23 125 

SPRmcanllllSllElTND. 140.28 1- 140.40 I ..... 140.47 140.48 140.31 140.32 140.33 140.26 

• JAN • JMTI t,..es ,ni .. bJe 
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SCR MANUAl 

SILICON RECTIFIERS 108-275 AMPERES 

I J£HC TYPE ,- ,-,. , ........ ,_ 
I :1I111'E . ,,.... _ ... 

-.. -.. "" ..... 
.~----.. -

SPECIFICA'IGIS 
In,I!A" ......... '-rilurr_ (I .-se ....... .01 .60 '" ... '" ... 215 

8 Te=f"C) 

v ... !' .... Ihtr.,...... ..... _uYdlpIll 

51 .N32IO .-. 
100 1N3281 A9OA.IN3735 "" "'" 

._, 
, .. IN3262 .-
o. A7CB,lI'fl289 .,,'" MOB,IH3736 "'. ..... ..... 7 ... . "''' ...... 

A7OC,113290 1N3265 A90C.IN3137 "'" ..... . ..... 
."' .. 

"700,1"3291 113267 A90D,lN3138 .- .-
SOl 0\70£,113292 IN .... o\tOE,IM31!9 .... "'" ...... ... A1OM,1"3293 .."" AtOM, IN3140 ... , ...... '040" ,. 

'70S ''''70 '90' .... " ... . ...., .. A7ON,1N3294 JN32l1 A90N,IN3741 .... .- ...... 
"lOT. IN3272 A96' .... , ,. 
"70P,IN3295 IN3213 A90P,lN3742 "'. "'IP 

ftOO .. " A70Pe,I"3298 , .... 
... PC 

.... PO 

A291P£" ...... 
IfWl'''' ::~I-:':~;::'~~~""'" .600 '001 3300 .... .... ... 

rllellI_CIIIIfitiIIIi(A) ,. .... n ..... epetitiq .. u.sec.(l'Jec) 10,000 16,000 84.010 43.000 43.'" 84_ '00.000 

" CIIIraIiIII .. IICtiIn .......... ' .. c-c, .. " "., .. ., .. ., .. ., _to -., 
+'01 +, .. +200 +.25 +125 +201 +190 

,'. Satrap tIInfer*'e n.,. fOCI 40', -5510 -40., .. ., .. ., _10 .." +"" +I" +"" +." +.25 +2110 +190 
MIl. tI!emII,.. ........ jImcIi ...... cec/WI ., .11 .11 • 18 ." ... .,. 1II1· ............................ 1M1 US '.6 1.3 1.25 • .35 
P ...... .,.miIa) 

"'< ." • 30 .. 25 .. .20 .. ....,.....,...... curp (.Ie) .. •• 
PACIIAR OmllE III. 127 121 '21 "IOU '29 .21 
SPECIFICATIIII SHEEr 110. 145.15 , ..... ...... ...... • 45.n ...... ... ... 
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GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

SILICON RECTIFIERS 400·1500 AMPERES 

IllI1I'£ - .-.. ... , .. -< ...... , 
_RATIOIS ... ~ ..... -. ..... .".11 ............. 1(1) ... '40 '000 

.1c_("C) .. 
....... ................ 11: ........... 00 

'II A390A 

ao Am. .... .'708 .. A310C ... 50 ... A390D ""50 ..... AS ... ... "'" "05£ """ AS'" - ..... A295M ...... A510M 

ltO .m. A295 • ..... "5709 ... """ """ ... Al90T ... or 'IS'" 
Algor AS .... 

"II .... P, ""PA ASOOPA ...... 
,ao " .... ""P8 ASO,," ...... 

A295I'C A500PC ....... , ... A295PD """" ---.... A29SPE .5OOP£ A540PE .... A295PM ""'" ....... 
,ltO ""PS ASOOPS A540" ,. A295PN ""'" ""'PO 

.... A540L 

A500U - ASOOLB 

ASOOLC - A500LD .... ....., .... .5OOlM 

....... -- ""'" OM_ 
e:.J!.~=r-~T=- 7000 ..... 10,000 15,000 

... ........... _ fir U .," (Allee) 14,000 200,000 270,000 400,~ 920,000 

T, -..a ......... nbn,. ... C"CI -40TU -40 TO -<0 TO _TO -40 TO 
+2"' +200 +2"' +'"' +"" 

T .. -... ............ .-eJ 40 TO 40 TO -40 TO "TO .. TO 
+200 +200 +2"' +"" +200 

"" .... __ IRIIItII •• ~.-e.nn ,15 .12 .06 .06 .... 
TN ::--...:*.::=, ....... ..,.,.....IFI""I 1.15 ,., U, 1.15 '.0 

.'c-t-C) 25 .. 
-II. 12. '12 LB2 112 

_nilllIIm 10. . ,45." , ..... , . .." ....... , .... 
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SCR MANUAL 

22.7 CIRCUIT ASSEMBLIES 

SPECIFY GE SOLlD·STATE SUB-,ASSEMBLIES FOR A WIDE VARIID 

648 

OF CUSTOMER APPLICATIONS' 

• m1abJe voJtap AC controls 

• AC motor speed controls 

• sialic switchilll 

• _lta.e swltchln. AC power 
controls 

• temperature controls 

• th,mron and hlp volta., rectifier 
tube replacements 

"5111" -STAIIIIMII TRIAC C1RCIIT SUIJ.ASSEM8IJES 

• _1I1IIIIp1f .. l0 ... 15 ...... 0IIISl1l12U. 2411lO11stlllSl. ... __ • .....-_ a 
_1111..........ues 11_ .. .,.. ..... \JpI11.2. 
3~ 

• AsclRlit __ -,.,., ............. - ....... . 
_ YllIo\J If......- ........ ...., .. lIlY ..... . 
......... "'lind. SICII ..... _ ............... _ 1fII,-..... .. ...-t ___ ""-.... 
-...-....... ..-.... ..,l1li11$. 

lSI-I 1-1 
" --ADE BUlB CCEgJ ~ , 

1IIIe""': __ --.T ---==- 'liIlIL,I./';Ir.'II.IIIllIo 

DITJ1 EOlH ~ t FUB 
==-..,:==:.,-.... =:.-.;: =-=:=. ... _----, 

-~-
DICIfICm. iliff ....... _ .... 

1 -- -- .,. 
1 II ll11J 

2 II -I 111 ll11J 

t 1. -5 111 ll11J 

• 111 -om 
a-c ___ 



GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

"S200" -AC POWER CONTROLLERS 

Futuns: 
• A ........ 1IIfIp 0110 lid 15 I.,.... (1115) 11120, 240 1111 

m Vlns (IllS) I .. COIIInQlIII_ ...... fn115DD II 4150 -• "ZIrI-VtIIIp SWItaIq" ............. _ .... , RflI ..... II1II 
.. ,...1111. willi _1cII CH_ 

• AIIItIIHIIIICHlnI III l1li1111 IOd,1IIP roIilbllllJ. 

• c.,.III. 01 optrlllot: willi I Vlrlt\y 01 nrllbl. ...IItH •• 
..... " ... _ II thmbrllrs, plttll-nsl ... ". ~umldllJ lUll-
IIVIdnl .... ttc. 

• HIP Iopul nptCuce _ ... 01 ..... " IIIIfIIIIIIII .., 
IIIlIIfru5Kllll1111ollnL 

• CtItnI polllllptlllbRIty bllfl, tIIItI ± 5.0% 01 ..... , ... -.. 

IIOIIEllCUTIIIE 

S2IIOA 

_TIC 
_IT 

IDlTIIl 

lOA 1m 

lOA 241¥ 
c, 

21 lOA 271Y 
3 15& 12IY 

11[1." ..... « 15& 241¥ 
HrATE" ., 15& 2710 

'-
Contact.ICtG., ..... ,. .. I.". 

lPEtIflCAnlN SlEET 110.111.40 

"S300"-PHASE CONTROL POWER MODULES WITH FEEDBACK 

• Anil'" ill. rIIIn .. of .. 10111115 I..,. ... (US) 11120 or 
240 _ (HIS). fa, collll1llllnl 11._ " hlductlVl m_ 
Ind. up II 3II1II willi. 

• AlllOlid-sllte.- fa, lui 1111 Ind _ip roIllbHIty. 

• CopIMI 01 opon1Inl willi I nrlt\y DI _. _. 
.. n .... )tIIemlsllr •• pIJoll-mistors, IHuIldlty .... Itin ... 
_Fl. ttc.) II WIllI I. DC Ileh.mllt' .... 1s. 

• Hltlti1qlatll1pe\lllcl ......... I .......... tlRt:lI.., 
pelll_51.,111111 ..... , 

• HIP pin 1rItP, cI ... itry _ Wldl II", DI ClllllllIII 
..... wIIh _I ...... hI_ sIpII. 

• Ujl_. pl. allows m.dal ...... In • notly .1 At mot., 
.ptld CHlnI _Icati.n •. 

• Vllllp-rtplated (;nner) ••• trol .IrcIK pmid .. MIIIIJ in "",I, VIItsp varialiDnL · _AI OII1p ...... d III ... ~HIty dgrlnt; tn,eralln ft ..... 
ti.n •. 

• 11_ Ind 1lIan: ...... g .. willi .., raslstlv. or IIgInI 
_,flctor_INtIs.lli_OC .. m_ntsCl1llllllliJ 
11.111 hi pmHtIlrDII.d _Iud .lrnKL 

• Rldlt "'q •• .., ilia"' ..... _IISSin network •• illim 
.. _d ad IIdllltd Ifl. 

_TI. 
_II ._11 VGLlIIl 

IA 12" 

~kbe~~ 
Il -III l2IIV 

lOA -ISA l2IV I. -'''ClflUTIIIiI..u.'.I_ 
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SCR MANUAL 

"S400"-FANMOTOR SPEED CONTROLS 

• lIII ... d.Is_.I4 .......... 120_1J111S1. 
• .,... ..... oIrnIt fir prj .. " ..... fln""".od_ 
• AllooIld __ Ior""'I· .... 'IPIllIoIII1I\J. 

• :._Itap..:~~_~IJ:~-= 
Output .. riIIIoI "nlll~ II :I: 3_ 

• CopaIoIo of opllllloe In • wid. ~ of oppllcotll ... wItIIIl 
its I1IIq. uc, II; "III ai, ceodltio •• rt. _ "' ... III 
... cellii' CIIIIIItionnn, exMuI fins. ull_.d l1li­
en, """1fIpI po.p' •• ~ Clllal ... _.IoIItI ... Hd ...... ......... 

• III 0111 hocl.d., a mola _ poIIntIo., ...... _ 
,.--fir atlJntinlIIiII ... output ............. . =: =':t.t,~H, •• ~ UL IPprmd priofotl .... ull 

_IIIC1AlUIIE 

sc_DlAnes SUfflll 

AI 

AIS 

AlSC 

SJlEClflCAnONSIllER NIl. 111.10 

TUBE REPLACEMENTS 

StIId-slate IUb. IIplac_nts at mllabll la, hl&b...nop IICII-
IIer tub ... til,,","", •••• tho, spacial pUIpIII tubes. Sile ••• 11 
1Ip1s ..... " at fI' _tit purp ..... II Is IbHlololJ ._Ial 
IfIot tillY be dlnct .... nical Ind .-itll IIplle_nb. Fo, 
IIIIII·purp ... tub, ... ush II IIIJratro ... _ill .... Is 11Il0l II 
llsull IfIot till .. 11d-state 1Ip1 ... _, II In fact • 1111 ....... 
IIIn' f" til. partlcollr __ oppIicItIol. CI ... 1liiian Is 
.. hlIIIR" _ ... ullllll' ........ oed or _ to ... 11 

prapar 1Io·1an· 

I-E "'. ._or 
826 

8'7 

SPEClnCA' ....... uTtcO. t8." 

CUSTOMIZED ASSEMBLIES 

IUIICTIOI 

- ..... .... CIIIoHoCurnnt T .. ,. ..:.. VI- T • 

200V 1.0A RM8 @1O"e 126°C .D21 

200V l.oARMS@~oC 126°C 2060 

C.lDpletl •• mlo .. _ ol",ull ...... bll ...... disOllll .... ,...11. or. mIIabI, In a ¥IIi'" at __ ...... _ .. 
Includlll prlnlld .I",ull _ .. ptllld .odul ... _lnI tub. 
-. end mon, _lal pacbps to moot illllIl~ .. 1 .uIIom" 
n ..... 

SCH ad TRIAC .,lIor ope ... DlllrDIL Sali~ l1l\I 1Ip1ac,_ for 
1hJraIro. ItIIIn. Static switcbi... HIP fillip 1ICIiIIe, sfactIS. 
Mold.d 1IIItfpl, d ..... m_1or ."plll, I ........ uRL Molded 
SCI .nd Inn.1sIIr .utes for ........ ad lIbor ..... T .. · 
pllllull •• nlllRo ... AoIImItIc _"IIIIP _I. lor .,. 
_ills, 010. I.IPt _d • .-. 
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GENERAL ELECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

22.8 RECTIFIER & SCR MODULES 

• Most Standard Rectifier Diodes and SCR's, or CombI­
nations of Both, Available with Hasl8lnks. 

• A Wide Variety of Standard Circuit ConfiguraUons. 

• Only Mounting Bolts and Electrical Connections tor 
Power (Trigger Signal also, If SCR'. are used) are 
Required. 

• Spacial Circuit Configurations Available Upon Re­
quest 

• Proven Construcflon--GFs Long Years of Experience 

W~t:: ~~dB:I~2~"I!h:::n.:s g.!.~~=~ 

2 AMP BRIDGES-UP TO 1000v 

• SIqIe , .. fin wm plrfol'lUllCt 
• 4 IIIrmltlcllly ,,_ mllanclll protected A14 rHIHiIn 
.1oi .. cllll.,1 .. ... 
• -85·C II .... ,WC lperttiq ... ,.rablre nIP 
e2aps@2'·C;U.mps@WC 
.7~trJn: 

111110 5IIV 
IEl1I1 1DIV 
111112 2IIGV 
111104 .. _ 
111111 ....... _ 
H8111. . ....... _ 
IIBIIO I_ 

• =,"'r::.~:"CIIfIl\lmillU au 

IPICIFICmOllItlftT ID. , ..... 

SILICON RECTIFIER MODULES-UP T03A, 12,. 

A1 ..... 1AB1 I •• JDDY, 1.1A. 
Itftg ........ FuII ... BI1 ... 
Inl.lxJl5xe-PclnedBJoalL 

eEl 
CELL DATA 

8-Ji!h B 

PACKAiE TYP .. E--C-EL-L .... ·RAnNII 

• A14'S 
• 10DD VlCELL MAX 
• lOA SINGLE CYCLE 

BURGE 

CIRCUIT 

50V 

.. IOOV 

B 200V o _ 

M eoov 
N eoov 

*tnoludlllN171D-48 , ...... -

651 
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Medium & High Current Rectifier Modules 
A2011BCIAOl is a 20CV, single phase center tap, 
using A20 cells an type 11 Fins, capable of 
conducting 6.3Aave.per cell at 1800 C 
conduction angle in free air or 9.8A per cell 
in 2000 linear feet per,minute forced air. 

NOMENCLATURE 
B Ii Cll1liA 

CEll 
NUMBER 

A20 

A25 

Al8 

A27 

A35 

Al8 

A70 

A90 

CELL 
DATA 

MAX VOLT SINGlE~ 
PER CEll SURGE-AMPS 

600 150 

600 240 

400 150 

1200 2.0 

600 400 

1200 500 

1000 1600 

1000 4500 

* 3lt" X 3;," extrusion 

CELL PEAK 

~ :,~ ~-:";"!': 11 121 13 14 

• • ~i;';~' ~r.!' fll J:l" i"!'I~,r~f 
FREE 200~(~E£ '20001FREE ,2000!fREE 2000 FREE 12000 
CONVECT LFPH ~VECT lFPM CONVECT LFPM CONVECT !LFPMICONVECT LFPM 

6.3 9.8 

9.' 15.5 

6.3 9.8 

12.5 18.4 

12.5 25.0 20.0 29.0 

12.5 25.0 20.0 29,0 

60.4* 9.4* 44.2 so.61 64,4199.41 78.2196 •9 

83.7 220 I 160 I 250 

REVERSE VOLTAGE RATING 
25V - U 
SOV - F 

lOOV - A 

2aDV - B 500V - E BODV - N 2000V - L NOTE: FOR PRY RATINGS NOT LISTED 
300Y ~ C 600V· M 900V ~ T USE MULTIPLE LETTERS 
400V· 0 700Y - 5 lOOOV - P FOR ie, ~ PB'" 1200V 

CIRCUIT DESIGNATOR 

H I o-or- C S'"9'. 
'" Phase ~ S,ngte :----0. Center * Phase Tap , "'attwa~e ~ .' 

1 Fin (Cell) 
tnBet'cCI,cu,! 

2F,ns(Cells) 
In Bas'cC'reul! 

o 

E' "",., 
2Fms(Cells) 

In Batie Circl,l'! 

B 

:?\ ~~:~: 
'\'<, ~ Bridge 

4Fins(Celts) 
tnBas'cClfcuil 

M Y 

'?;il~' S'"9" 
~ 

~. ':'::; ~. Three 
Phase 

oc Amp o;...,J - Bfldge 

4 Fins (Cells) 3Fins(Celts) 
In Bss'cCi'cui! In Basic Ci,cu,l 

-r--* ~----; ;~~:: 
~ f~ ~ F~utlwave "' : _Bridge 

6", _ Jot; "-

6Fms(Cetls) 
In Basic C"cU'! 

NUMB.ER OF 
CE'.LS 

IN PARAlLEL 
EACH LEG. 

MECHANICAL FEATURES 
A. NO BRACKETS OR ~IOUNTING 

FEET . 
O. STANDARD 

OTHERS AVAILABLE ON 
SPECIAL ORDER. 

POLARITY J 
A. POSITI~. NEGATIVE 

NUMBER OF CELLS IN ] 

SERI ES EACH LEG 

S X 
SPECtAL $-0 S;, Exampte 

• Phase VoIlaee{"rade 
<>-OH 
~ A2011t'X239' 

I· 
6F,ns(Celts) Eng,neerln!t Number 

In BasleClfcuil Used Fo. All SpKlals 

~ 
:::0 

~ :z 

~ 
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SCR Medium & High Current Modules 
e10 12BA1ADl is III 200V, full wave (back to back) 
br1dgeconnected e10 cells on type 12 Fins. 
cl~ble of controll1ng4.? IIIIP average per SCR 

NOMENCLATURE 
BlIAlI1lIA 

in free air or 6.2 ·amp average per cell with 1000 
linear feet per minute forced a1r. 

CELL 
NUMBER 

Cl0 

Cll 

C35 

elSO 

CSO 

060 

Cl80 

e18S 

CELL 
DATA 

MAX VOLT SINGLE .ov 
PER CEll SURGE·AMPS 

400 60 

600 60 

BOO ISO 

1300 1500 

SOO 1000 

400 1000 

1300 3500 

SOO 3500 

COMPATIBLE FREE 
RECTIFIER CONVECT 

lN13414-46A 4.7 

lN1341A-46A 4.7 

1N2154-59 10.1 

1 N3292-96 

lN3289-92 

1N3289-91 

1N3135-42 

1N3735-39 

1000 
LFPH 

6.2 4.7 6.2 

6.2 3.98 6.0 

16.3 6.3 12.2 

44.0 

52.0 62.9 

64 78.1 

1 106 

i 106 

CELL PEAK REVERSE VOLTAGE RATING 
25V - U 20QY· B SOOV - E 8OOV· N 2000V· L 
50Y-F 300V-C 6OOV-H 900V-T 

lOOV - A 4DOY - 0 700Y - S lOaaV - p 

NOTE: FOR PRY RATJNGS NOT LISTED 
USE MULTIPLE LEITERS: 
FOR te. • PR· 1200V 

CIRCUIT DESIGNATOR 
A S' S' 

Songle Pllese Bridge Smgle Fhase Bridge ISeR 

.~ <5F~'" R'~' 
'~~ 'iT :s7 I~ 

IMany AddillOl1al Varlll!lons Are Ava,lableUpol1 Requestl 

F 
Three Phase Fuliwave Bridge 
(SCA's (;011)"1011 Cathode) 

JWJ 

MECHANICAL FEATURES 
A. NO BRACKETS OR MOUNTING 

FEET. 
D. STANDARD 

OTHERS AVAILABLE ON 
SPECIAL ORDER. 

POLARITY & MINOR ELECTRICALJ()DIFICATJONS 

'1 

=f 

A. POSITIVE OR STANDARD 
B. NEGATIVE 

gJ OTHER DEPENDING ON CIRCUIT 

NUfoIBER OF CELLS IN 

SERIES EACH LEG 

H 

Single Phase 
Hallwave 

X 
SPECIAL (Followed By 

Arbitrary fltJmber) 
Eumple 

vOllege,G.elle 

CI0120X~39 

E"9onee""gNymbe. 
Uled for All Speciel~ 

11> 

!2! 
i r-

~ 
o 
-I 
:::I: 
-< 
:::tl 

~ 
:::tl 

» 
Z 
C 

c 
<5 
c 
1'T'1 
(') 
o 
z 
c 
!2! 
'" a 
'" ~ 
::;; 

~ 
<5 
z 

'" 
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22.9 SELENIUM COMPONENTS 

..., 01 .... illllo .. nt ..... otaps II...,..,....... _ .. _ IiIIIHIJsIII pmI.""" or silicon .... pal........, _ '"_ 
,..,.. yot, .. _lllppIiClliIIIs __ ...... _,......, VAC-IJ-sn*. solon;' nII ... ..- _ ~_ 

"Uo ........ ,..11 HlflrmljOllllJ •• f II1&II""- ---. .f exceIlont ........ ofllllfltJ. l1li11 ~IP 1IIiINI\J. 

HIGH-VOLTAGE MINIATURE CARTRIDGE 

, ....,rete Iino of IDIfCt$!, mlnlllln soIon_ - - ..... eptI-
mlzH IPplio.tion opportunities i. NiCad -., -.... ,. ..... h •• "m .... mo", .... d •• _ .. II1II I .... dim ...... 
ffoxJ oncapsulated. tho .. m .. iIIa ... nllillit _.- 01_ In • 
.... hlnl ... prwpll1l0s. , .. Hable i •• vorl", of .-. _it ......... 
tio.slncludillg "'1I01lhllO. hllf ....... conto"IIiI_rslllll ~ pIUs 
spe ... ls in c.11 sizes., to 15/32" .. II1II. 

RaiiRls and Specifications 
Cu .... 1 a..... . ..... 2 IlIA to 150 IlIA 

."pu1 Voila .. Ron... . Up to 54Q _ (IIIIS) 

Complete ratings and specifications available in Publication Numr 180.25. 

. ENCAPSULATED MINIATURES 

_rial •• ip ... 1Iap lIit1it1ture ._ .. (toWaoj _or dlodos ilea..,.. 
.... 111 .. coli. will'" greatly I ....... _. ~ '" I at- ooit size. _.nd cop and .p1IIJ-.... odlJp .... ...-. 

AppIlcaIioas i .......... 1IIIrCiaI1IIII_.....-...paiaIIIt; ....... 
m ....... pliooting .......... _ .. _ ipitiol...,...., .... __ 

tors, ........... '.111 ... ..... 
CSmol ............ "' .. U .. toUIllA, ... _ ... _wiIII 
PRY ratinp ., .'&11 .s 31.5110 volls. Complete !lUngs and specifications 
available in Publicolion fiu"""" 1SO.50 and l8O.51. 
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GENERAL ElECTRIC THYRISTOR AND DIODE CONDENSED SPECIFICATIONS 

THYRECTOR DIODES 

_ EJoctric __ DiMes rr ... iIII VoItIp Slppnssars) _ ........ 1Iios IS ......... ppnssars fir plldlol.ialfHtYStll 
__ ... _rsapilst ............ 1tIp -.... 

MINIATURE THYRECTORS 

_ iooillllr 1137!' or 15/32" ...... c.lls, Ira. 30 ta aao_ (IllS). 
Complete ratings and specifications available in Publication Numbers 180.31 
.... 180.36. 

ARC SUPPRESSORS 
A.-II1_ of llie CE VAC-IJ.SEL proCIS. praviol .. nillMo ... _. 
IsIIcs fir _ of tnoosieat .. 11Ip map_. i •• alnDid tirouits. 
........ iol/37!' "'15/37!' ruund toll size •. Maximum DC supply ....... 
,... _ IIIooIIiaI all is 3D .. Its. Complete ratings and specificatians 
avaYabI. in Publication Number 180.40. 

EPOXY·ENCAPSULATED THYRECTORS 

r __ in In ...... Itap ~lsIributiDn .,... .... and o,.inate IIoIIt 
_ ... _.SJS\IOI._protectl ... d.mapislikolyla_, 
ta oR -1IIIIs; ..... 1IIIr SOIIieDnduetars, I .. ps, cllck.mrs, l1li ---Two m. ."' ..... op..,...capSllated TbJreotar Diodos 1100 bo .. da.lped 
IfICiIiaI1J fir __ '" bolllfllid _lucas, TV. and ... 10 prDlllclln. 
Dor ....... ,..-"-_d mnunt .. 1tIps 1Io1nl __ 
..... IS ... 2DDD ..... _. ,..,._Iy. Complete ratings and 
specifications _. in Publicatian Numbers 180.33 and 180.34. 

1" SQUARE THYRECTORS 

TWI\J 1211 ..... "- 25 ta 5111_ (IllS). Tllnl&lHlllIIII ~ _ . 
.. --. ... ___ ... _ Complete ratings and 

specifications _ in Publicatiol> Numbers 180.30 and 180.35. 
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SCR MANUAL 

··22.10 GENERAL ELECTRIC GE·MOVN METAL OXIDE VARISTORS 
Description: 

General Eiectric Metal Oxide ~ are voltage dependent, sym­
metrical resistors which .perform in a: manner similar to back-ta-back 
zener diodes in circuit protective functions and offer advantages in 
performance and economics. When exposed to high energy voltage 
transients, the varistor impedance changes from a very high standby 
value to a very low conducting value thus clamping the line voltage to a 
safe ievel. The dangerous energy of tne incoming high voltage pulse is 
absorbed by the GE-MOV varistor, thus protecting your voltage 
sensitive circuit components. 

I GE-MOV VARISTORS-YOUR VOLTAGE TRANSIENT PROTECTION I 
Rating Table (Maximum Values): a.ctrIcai Symbol 

Storage Temperature, TSTG ............................•........ -4O"C to +12S'C 
Operating Surface Temperature, TS ................•...................... IIS"C 
Operating Ambient Temperature (without derating) ..........•.•......•......... 8S"C 

Peak Current For 
Model RMS Input Recurrent Energy A_age Power Pulses Less Than 
Number Voltage Peak Voltage Rating Dissipation Rating 7 Microseconds Wide 

Volts Volts Joules Watts Amperes 

VP130Al0 130 184 10 0.5 1000 
VP130A20 20 0.85 1250 
VP150Al0 150 212 10 0.5 1000 
VP150A20 20 0.85 1250 
VP250A20 250 354 20 0.6 1000 
VP250A40 40 0.9 1250 
VP420B4O 420 595 40 0.9 1250 
VP460B40 460 650 40 0.9 1250 
VP480B4O 480 679 40 0.7 1000 
VP480B80 80 1.0 1250 
VP510B4O 510 721 40 0.7 1000 
VP510B80 80 1.0 1250 
VP1000B80 1000 1414 80 0.9 1000 
VP1000BI60 160 1.3 1250 

Electrical Characteristics: 

Varistor Peak 
Voltage Maximum Maximum 

@lmAAC Minimum Alpha* Voltage . Thermal 
Model (Peak) 1, = 1 mA Capaeitance TempenitIITe Resistenee 

Number Min. Max. 12=1 A (Typical) Coefficient Body-to-Air 

VP Volts Volts a (1-1000) Picofarads 'IJ"C "C/W 

130Al0 
184 249 1000 60 

13OA20 2000 37 

150Al0 212 287 1000 60 
150A20 2000 37 

250A20 354 479 700 50 
250A40 1400 35 

420B40 595 805 450 35 
460B40 650 880 450 35 

480B40 679 914 25 430 -0.05 45 
480B80 800 30 

510B4O 430 45 
510B80 721 968 800 30 

loooB80 1414 1900 
200 35 

1 oooB 160 350 24 

FOR COMPLETE SPECIFICATION SEE PUBLICATION 180.59 
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APPLICATION .AND SPECIFICATION LITERATURE; 
SALES OFFICES 

General Electric semiconductor Application Notes and specifica­
tion sheets provide more detailed application and device specification 
information than is possible in this Manual. Copies of the literature 
listed in Section 23.1 and as indicated in Section 23.2 may be ordered 
by Publication Number from: 

Inquiry Clerk 
General Electric Company 
Semiconductor Products Department 
Building 7 - Mail Drop 49 
Electronics Park 
Liverpool, New York 13088 
USA 

However, those Manuals listed as ERTM 3296, ETRM 3875A or 
ETR 3960A must be ordered from: 

General Electric Company 
Department B 
3800 North Milwaukee Avenue 
Chicago, Illinois 60641 

A check .or money order payable in . US dollars must accompany 
each order. 

Section 23.4 lists other General Electric Departments furnishing 
related electrical and electronic components. 

23.1 SEMICONDUCTOR DEVICE CATALOGS 
Two versions of this catalog abound. One is the Short Form 

Catalog (Publication No. 451.80). All of the devices appear in it with 
their condensed. specifications. However, they have been arranged by 
application so that the "right" device for the job may be easily selected 
from among its brethren. Cross reference lists and selector guides 
further facilitate this task. 

A bound Semiconductor Data Handbook is available which has 
,more comprehensive data on each device. The price of this 1000+ 
page Handbook is $3.95, which includes periodic updating. 

Both these catalogs can be ordered from the address following in 
Section 23.2. 

23.2 APPLICATION NOTES 
Publication Number 200.0, "Semiconductor Applications," con­

tains abstracts of application notes, article reprints, technical papers 
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and application manuals listed in the following sub-sections. Particular 
publications which interest you may be ordered by publication number 
from: Inquiry Clerk, General Electric Company, Semiconductor Prod­
ucts Dept., Bldg. #7 Mail Drop 49, Electronics Park, Liverpool, N. Y. 
13088. 

23.2.1 
90.16 
90.21 
90.57 
90.58 

90.68 

90.83 

90.44 
200.1 
200.5 
200.9 

200.10 
200.15 

200.19 
200.28 
200.30 
200.32 

200.34 
200.35 
200.36 
200.38 
200.39 
200.42 

200.50 
200.55 

201.23 
660.13 

660.14 

660.15 
660.16 
660.21 
671.1 
671.12 

658 

General Applications for Power Semiconduct1Jrs 
Silicon Controlled Switches 
How to Suppress Rate Effect in PNPN Devices 
Using the Silicon Bilateral/Unilateral Switch 
Reversible Ring Counter Utilizing the Silicon Controlled 
Switch 
The Silicon Unilateral Switch Provides Stable, Economical 
Frequency Division 
A highly Reliable, Fail Safe, Precision Undervoltage 
Protection Circuit 
The Complementary SCR 
Characteristics of Common Rectifier Circuits 
General Electric Selenium Thyrector Diodes 
Power Semiconductor Ratings Under Transient and 
Intermittent Loads 
Overcurrent Protection of Semiconductor Rectifiers 
Turn Off Time Characterization and Measurement of Silicon 
Controlled Rectifiers 
Using Low Current SCR's 
The Rating of SCR's When Switching Into High Currents 
Capacitor Input Filter Design With Silicon Rectifier Diodes 
A Variety of Mounting Techniques for Pres-Fit SCR's 
and Rectifiers 
The Light Activated SCR 
Using the Triac for Control of AC Power 
The Solid State Thyratron 
Application of Fast Recovery Rectifiers 
The Series Connection of Rectifier Diodes 
Commutation Behaviour of Diffused High Current 
Rectifier Diodes 
Mounting Press Pak Semiconductors 
Thermal Mounting Considerations for Plastic Power 
Semiconductor Packages 
SCR - Ignitron Comparison 
The Rating and Application of SCR's Designed for Power 
Switching at High Frequencies 
Basic Magnetic Functions in Converters and Inverters 
Including New Soft Commutation 
SCR Inverter Commutated by an Auxiliary Impulse 
An SCR Inverter with good Regulation and Sine-Wave Output 
Take the Guesswork Out of Fuse Selection 
Economy Power Semiconductor Applications 
Optimum Solid State Control Parameters for Improved 
Performance of In-Space Electric Heating Systems 
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ETRM-3875 Silicon Controlled Rectifier Manual, 5th Ed., $3.00 
ETRM-3960 G-E Electronic Experimenter Circuit Manual ($2.00) 

23.2.2 Silicon Controlled Rectifier and Other Thyristor Circuits 
200.18 

200.21 
200.31 

200.33 

200.43 

200.44 
200.47 
200.48 
200.49 

200.53 
200.54 
200.58 
201.1 

201.6 
201.9 
201.10 
201.11 
201.12 
201.13 
201.14 
201.15 
201.16 
201.17 
201.18 
201.24 

\ 

Fluore~cent Lamp Dimming With SCR's and Associated 
Semcionductors 
Three Phase SCR Firing Circuits for DC Power Supplies 
Phase Control of SCR's With Transformer and Other 
Inductive AC Loads 
Regulated Battery Chargers Using the Silicon Controlled 
Rectifier 
Solid State Control for DC Motors Provides Variable 
Speed With Synchronous - Motor Performance 
Speed Control for Shunt-Wound Motors 
Speed Control for Universal Motors 
Flashers, Ring Counters and Chasers 
A Low-Cost, Ultrasonic-Frequency Inverter 
Using A Single SCR 
Solid-State Incandescent Lighting Control 
Design of Triggering Circuits for Power SCR's 
Solid State Electric Heating Controls 
A Plug-In Speed Control for Standard Portable 
Tools and Appliances 
Touch Switch or Proximity Detector 
Precision Temperature Controller 
Auto, Boat, or Barricade Flasher 
Time-Delay Relay 
500 Watt AC Line Voltage and Power Regulator 
Universal Motor Control With Built-in Self-Timer 
Two Automatic Liquid Level Controls 
Solid-State Control for Electric Blankets 
Fan Motor Speed Control- "Hi-Intensity" Lamp Dimmer 
Sequential Turn Signal System for Automobiles 
High Voltage Power Supply for Low Current Applications 
Thyristor Selection for Incandescent Lamp Loads 

23.2.3 Unijunction Applications 
90.10 The Unijunction Transistor Characteristics and Applications 
90.12 Unijunction Temperature Compensation 
90.19 Unijunction Frequency Divider 
90.70 The D13T - A Programmable Unijunction Transistor 
90.72 Complementary Unijunction Transistors 

23.2.4 Test Circuits 
201.3 Portable SCR and Silicon Rectifier Tester 
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23.3 SPECIFICATION SHEETS 
The device specification sheets referred to on the condensed 

specifications of Chapter 22, and others that may be mentioned in this 
Manual, may be ordered by Publication Number from: 

Inquiry Clerk 
General Electric Company 
Semiconductor Products Department 
Building 7 - Mail Drop 49 
Electronics Park 
Liverpool, New York 13088 
USA 

23.4 RELATED GENERAL ELECTRIC DEPARTMENTS 
The Semiconductor Products Department would like to remind 

its readers of the great variety of parts and services that our sister 
departments in General Electric can furnish to meet your SCR circuit 
needs: Among them are: 

- SCR Capacitors for phase control and inverter commutation 
duty (GE Industrial and Power Capacitor Products Dept., 
Hudson Falls, N. Y. 

- Transformer and chokes for inverters and power supply needs 
(GE Specialty Transformer Dept., Ford Wayne, Ind.) 

- A complete family of GE cadmium sulfide cells and magnetic 
reed switches (GE Tube Products Dept., Owensboro, Ky.) 

- A wide variety of electronic capacitors and rechargeable nickle­
cadmium batteries (Electronic Capacitor and Battery Products 
Department, Irmo, S. C.) 

- A complete family of high-reliability lamps and light emitting 
diodes for activation of light-activated SCR's (GE Miniature 
Lamp Dept., Cleveland, Ohio) 

- Silicone potting and joint compounds (GE Silicone Products 
Dept., Waterford, N. Y.) 

- And, of course, the industry's most complete line of motors and 
other related electrical and. electronic equipment 

23.5 GENERAL ELECTRIC SALES OFFICES 
All products of the Industrial ,and Power Capacitor Products, 

Electronic Capacitor and Battery Products, Semiconductor Products, 
Specialty Transformer and Tube Products Departments' as well as the 
light emitting diodes of the Miniature Lamp Department are sold 
through General Electric's Electronics Components Sales' Department 
(ECSD) and through Component Sales Department (CSD) to original 
equipment manufacturers (OEM's) and distributors of electrical/elec­
tronic equipment and components. OEM Sales Offices of ECSD and 
CSD are listed below: 
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Electronic Components Component 
State Sales Department Sales Department 

Alabama: Binningham 35202 
2151 Highland Ave. 
P.O. Box 2602 
205 322-7683 

Arizona: Phoenix 85012 Phoenix 85012 
United Bank Bldg. United Bank Bldg. 
3550 N. Central Ave. 3550 N. Central Ave. 
602 264-1751 602 264-1751 

Arkansas: North Little Rock 72119 
2nd and Main Sts. 
P.O. Box 5641 
501 376-3458 

California: Los Angeles 90064 Burlingame 94010 
11840 W. Olympic Blvd. 25 Edwards Court 
213 272-8566 415 692-0700 

Portola Valley 94025 Los Angeles 90015 
3210 Alpine Rd. 1543 W. Olympic Blvd. 
415 854-4010 213 381-1247 

Colorado: Denver 80206 Denver 80206 
201 University Blvd. 201 University Blvd. 
P.O. Box 2331, 80201 P.O. Box 2331, 80201 
303 388-5771 303 388-4545 

Connecticut: Bridgeport 06602 Meriden 06450 
1285 Boston Ave. 1 Prestige Dr. 
203 334-1012 P.O. Box 910 

203 238-0791 

District of Washington 20005 
Columbia: 777-14th St., NW 

202 393-3600 

Florida: North Palm Beach 33403 Tampa 33609 
321 North Lake Blvd. 2106 S. Lois Ave. 
305 844-5202 P.O. Box 10577 

813 877-8311 

Tampa 33609 
2104 S. Lois Ave. 
P.O. Box 10577 
813 877-8311 

Winter Park 32789 
John Hancock Bldg. 
370 Wymore Rd. 
305 647-2030 
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State ECSD CSD 

Georgia: Atlanta 30329 Atlanta 30309 
1699 Tully Circle, N.R 1860 Peachtree Rd., N.W. 
404 633-4522 P.O. Box 4659,30302 

404 351-4400 

Illinois: Chicago 60641 Oak Brook 60521 
3800 N. Milwaukee Ave. Oakbrook North 
312 777-1600 1200 Harger Rd. 

317 654-2960 

Indiana: Ft. Wayne 46806 Evansville 47714 
6001 S. Anthony Blvd. 2709 Washington Ave. 
219 447-1511 P.O. Box 3357, 47701 

812 477-8821 

Indianapolis 46208 Ft. Wayne 46804 
. 3750 N. Meridian St. 1635 Broadway 
317 923-7221 Bldg. 18-5 

219 743-7431 

Indianapolis 46240 
55 Winterton 
1010 E. 86th St. 
P.O. Box 40216 
317 846-6564 

South Bend 46601 
430 N. Michigan St. 
219 234-4196 

Iowa: Cedar Rapids 52401 Bettendorf 52722 
210 Second St., SE 2435 Kimberly Rd. 
303 Dows Bldg. 314 359-0351 
319 364-9149 

Des Moines 50322 
7200 Hickman Rd. 
P.O. Box 3809 
Urbandale Branch 
515 278-0451 

Kansas: Overland Park 66204 
7219 MetcaH Ave. 

Mailing Address: 
Shawnee Mission 66201 
P.O. Box 408 
913 262-0442 

Louisiana: New Orleans 70112 
National Bank Bldg. 
613 Hibernia 
504 525-4324 
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State ECSD CSD 

Massachusetts: Wellesley 02181 Wellesley 02181 
1 Washington St. 1 Washington St. 
617 237-2050 617 237-2050 

Michigan: Southfield 48075 Grand Rapids 49508 
22255 Greenfield Road 2821 Madison Ave., S.E. 
313 355-4400 P.O. Box 710 

616 452-2121 

Southfield 48075 
Box 1316 
Northland Center Station 
313 872-2600 

Minnesota: Minneapolis 55442 Minneapolis 55435 
4900 Viking Dr. 4018 West 65th St. 
612 927-5458 612 927-8814 

Missouri: Kansas City 64199 St. Louis 63101 
911 Main St. 1015 Locust Street 
P.O. Box 13566 314 436-4343 
816 221-4033 

St. Louis 63132 
1530 Fairview 
314 429-6941 

New Jersey: Clifton 07014 East Orange 07017 
200 Main Ave. 56 Melmore Gardens 
201 472-8100 201 675-9426 

New York: Albany 12205 Mattydale 13211 
11 Computor Dr., West 5858 E. Malloy Rd. 
518 458-7755 315 456-7432 

East Syracuse 13057 
7 Adler Dr. 
315 456-1046 

Great Neck 11021 Rochester 14618 
425 Northern Blvd. 3380 Monroe Ave. 
516 466-8800 P.O. Drawer C 

12 Corners Branch 
716 586-6474 

Rochester 14624 
35 Deep Rock Rd. 
716 436-3480 
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state 

North Carolina: 

Ohio: 

Oklahoma: 

Oregon: 

664 

EGSD 

Charlotte 28211 
2915 Providence Rd. 
704 364-6313 

Greensboro 27408 
1828 Banking St. 
P.O. Box 9476 
919 273-6982 

Cincinnati 45206 
2621 Victory Pkwy 
513 281-2547 

Cleveland 44117 
25000 Euclid Ave. 
216 266-2900 

Dayton 454439 
3430 S. Dixie Hway 
P.O. Box 2143 
Kettering Branch 45429 
513 '298-0311 

Oklahoma City 73Il2 
3022 Northwest EXpway 
405 943-9015 

GSD 

Charlotte 28207 
141 Providence Rd. 
P.O. Box 1969,28207 
704 375-5571 

Cincinnati 45206 
2621 Victory Pkwy 
513 861-3400 

Cleveland 44116 
20950 Center Ridge Rd. 
216 333-0552 

Dayton 45439 
3430 S.Dixie Hway 
P.O. Box 2143 
Kettering Branch 45429 
513 298-0311 

MansBeld 44902 
166 Park Ave., West 
419 524-2622 

Toledo 43606 
3450 West Central Ave. 
419 531-8943 

3315 E. 47th Place 
Tulsa 74135 
Suite 100 
918 743-8451 

Portland 97210 
2929N.W.29thAve. 
P.O. Box 909, 97207 
503 228-0281 
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State ECSD CSD 

Pennsylvania: Erie 16505 Fort Washington 19034 
2318 West 8th St. 1260 Virginia Drive 
814 455-8377 215 643-1633 

Philadelphia 19102 Pittsburgh 15234 
3 Penn Center Plaza Lebanon Shops 
215 568-1800 300 Mt. Lebanon Blvd. 

412 531-6655 

Pittsburgh 15220 York 17403 
875 Greentree Rd. 1617 E. Market St. 
3 Parkway Center 717 848-2828 
412 921-4134 

Tennessee: Chattanooga 37411 
5800 Bldg., Eastgate Ctr. 
615 894-2550 

Nashville 37204 
2930 Sidco Dr. 
615 254-1187 

Texas: Dallas 75205 Dallas 75247 
4447 N. Central Expway 8101 Stemmons Freeway 
214 521-1931 P.O. Box 5821, 75222 

214 631-3110 

Houston 77006 Houston 77027 
3110 Southwest Freeway 4219 Richmond Ave. 
713 524-3061 P.O. Box 22045 

713 623-6440 

Virginia: Charlottesville 22903 
2007 Earhart St. 
P.O. Box 319 
703 296-8118 

Portsmouth 23707 
810 Loudoun Ave. 
P.O. Box 7135 
703 484-3521 ext 628 

Washington: Seattle 98188 
225 Tukwila Pkwy 
206 244-7750 

Wisconsin: Milwaukee 53202 Milwaukee 53226 
615 E. Michigan St. Mayfair Plaza 
414 271-5000 2421 N. Mayfair Rd. 

414 778-0259 
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23.6 INTERNATIONAL GE SALES OFFICES 
In Canada, address inquiries to: 

Canadian General Electhc Co. 
189 Dufferin St. 
Toronto, Ontario, Canada 
416534-6311 

ENGLAND 
International General Electric 
Company of NewYork,Ltd. 
Lincoln House 
296-302 High Holborn 
London W. C. I 
Telephone 01-242-6868 

SPAIN 
International General Electric 
Company of Spain, S.A. 
Apartado 700 
Avenida Jose Antonio 
Madrid 
Telephone 247.16.05 

JAPAN 
General Electric Japan, Limited 
11-41, l-chome 
Akasaka, Minato-ku 
Tokyo 
Telephone 582-0371 

MEXICO 
General Electric de Mexico, S.A. 
Apartado 53-983 
Marina Nacional No. 365 
Mexico 17 D.F. 
Telephone 545-63-60 

ITALY 
Compagnia Generale di Elettricita 
S.p.A. 
Via F. Casita 44 
Milan 
Telephone 63-93-64 

SWEDEN 
International General Electric AB 
Gardsfogdevagen 14, II 
161 70 Bromma 
Telephone 28-29-45 

GERMANY 
General Electric-Germany 
Postfach 3011 
Eschersheimer Landstrasse 60-62 
6 Frankfurt/Main I 
Telephone 6II-1564-35 

General Electric-Germany 
Hermann Lingg Strasse 12 
Munich 15 
Telephone 537970 

FRANCE 
International General Electric 
France, S.A. 
42 Avenue Montaigne 
Paris-8e• 

Telephone 225-52-32 

AUSTRALIA 
Australian General Electric Pty. 
Ltd. 
103 York Street 
Sydney, N.S.W., 2000 
Telephone 29-87II; 29-7553 

23.7 GENERAL ELECTRIC SEMICONDUCTOR DISTRIBUTORS 
The distributor houses listed below have in stock the broad line 

of GE semiconductors. They also carry many other GE electronic com­
ponents so that you may secure. a wide variety of parts on a single 
order from a single source. Also don't forget to consult the "Yellow 
Pages" of your telephone directory for possible address changes or new 
additions. 
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ALABAMA 
CRAMERIEW HUNTSVILLE 

Huntsville, (205) 539-5722 
FORBES DISTRIBUTING CO. 

Birmingham, (205) 251-4104 

ARIZONA 
HAMILTON/ AVNET 

ELECTRONICS 
Phoenix, (602) 269-1391 

KIERULFF ELECTRONICS, INC. 
Phoenix, (602) 273-7331 

ARKANSAS 
CARLTON-BATES CO. 

Little Rock, (501) 375-5375 

CALIFORNIA 
BRILL ELECTRONICS 

Oakland, (415) 834-5888 
CRAMER/LOS ANGELES 

Glendale, (213) 243-6224 
CRAMER/SAN FRANCISCO 

Redwood City, (415) 365-4000 
ELECTRONIC SUPPLY 

Riverside, (213) 683-8110 
ELMAR ELECTRONICS 

Mountain View,(415) 961-3611 
HAMILTON/ AVNET 

ELECTRONICS 
Culver City, (213) 870-7171 
Mountain View, (415) 961-7000 
San Diego, (714) 279-2421 

KIERULFF ELECTRONICS, INC. 
Los Angeles, (213) 685-5511 
Palo Alto, (415) 968-6292 
San Diego, (714) 278-2112 

G. S. MARSHALL CO. 
El Monte, (203) 686-0141 
San Diego, (714) 278-6350 

WESTERN RADIO & TV SUPPLY 
San Diego, (714) 239-0361 

COLORADO 
DENVER WALKER 

ELECTRONICS 
Denver, (303) 935-2401 

ELECTRONIC PARTS CO. 
Denver, (303) 266-3755 

HAMILTON/ A VNET 
ELECTRONICS 
Denver, (303) 433-8551 

CONNECTICUT 
BOND RADIO ELECTRONICS 

INC. ' 
Waterbury, (203) 753-1184 

CRAMER/CONNECTICUT 
North Haven, (203) 239-5641 

FLORIDA 
CRAMER/EW HOLLYWOOD 

Hollywood, (305) 923-8181 
CRAMER/EW ORLANDO 

Orlando, (305) 841-1550 
HAMILTON/AVNET 

Hollywood, (305) 925-5401 
HAMMOND ELECTRONICS 

Orlando, (305) 241-6601 
SCHWEBER ELECTRONICS 

Hollywood, (305) 927-0511 

GEORGIA 
CRAMER/EW ATLANTA 

Atlanta, (404) 451-5421 
JACKSON ELECTRONICS CO. 

Atlanta, (404) 355-2223 

ILLINOIS 
ELECTRONIC DISTRIBUTORS 

INC. ' 
Chicago, (312) 283-4800 

HAMILTON/ AVNET 
ELECTRONICS 
Schiller Park, (312) 678-6310 

NEWARK ELECTRONICS CORP. 
Chicago, (312) 638-4411 

SEMICONDUCTOR SPECIALISTS 
INC. ' 
Elmhurst Industrial.Park, 
(312) 279-1000 

INDIANA 
FT. WAYNE ELECTRONICS 

Ft. Wayne, (219) 742-4346 
GRAHAM ELECTRONICS, INC. 

Indianapolis, (317) 634-8486 
HUTCH AND SON 

Evansville, (812) 425-7155 
SEMICONDUCTOR SPECIALISTS 

INC. ' 
Indianapolis, (317) 243-8271 
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IOWA 
DEECO, INC. 

Cedar Rapids, (319) 365-7551 
KANSAS 
HAMIL TON/ A VNET 

ELECTRONICS 
Prairie Viilage, (913) 362-3250 

INTERSTATE ELECTRONICS 
SUPPLY CORP. 
Wichita, (316) 264-6318 

KENTUCKY 
P. I. BURKS CO. 

Louisville, (502) 583-2871 
LOUISIANA 
EPCOR 

New Orleans, (504) 486-7441 
RALPH'S OF LAFAYETTE 

Lafayette, (318) 234-4507 
STERLING ELECTRONICS, INC. 

New Orleans, (504) 522-8726 
MAINE 
HOLMES DISTRIBUTORS, INC. 

Portland; (207) 774-5901 

MICHIGAN 
NEWARK,-INDUSTRIAL 

ELECTRONICS CORP. 
Grand Rapids, (616) 452-1411 

RS ELECTRONICS 
Detroit, (313) 491-1012 

SEMICONDUCTOR SPECIALISTS 
INC. ' 
Detroit, (313) 255-0300 

MINNESOTA 
GOPHER ELECTRONICS CO. 

St. Paul, (612) 645-0241 
LEW BONN COMPANY 

Edina, (612) 941-2770 
SEMICONDUCTOR SPECIALISTS 

INC. ' 
Minneapolis, (612) 866-3434 

MISSISSIPPI 
ELLINGTON ELECTRONICS 

SUPPLY, INC. . 
Jackson, (601) 355~0561 

MARYLAND MISSOURI 
CRAMER/EW BALTIMORE HAMILTON/AVNET 

Baltimore, (301) 354-0100 ELECTRONICS 
CRAMER/EW WASHINGTON Hazelwood, (314) 731-1144 

Gaithersburg, (301) 948-0110 L COMP-KANSAS CITY 
HAMILTON/AVNET North Kansas City, (816) 221-2400 

ELECTRONICS, NORMAN ELECTRONIC SUPPLY 
Hanover, (301) 796-5000 Joplin, (417) 624-0368 

KANN-ELLERT ELECTRONICS, INC. OLIVE INDUSTRIAL 
Baltimore" (301) 889-4242 ELECTRONICS 

PIONEER/WASHINGTON, University City, (314, B63-4051 
Rockville, (301) 424-3300, RADIO LA'S., INC.' 

SCHWEBER ELECTRONICS Kansas City, (816)561-9935 

Rockville, (301) 4,27-4977 NEBRASKA 
MASSACHUSETTS RADIO EQUIPMENT CO. 
CRAMER ELECTRONICS, INC. Omaha, (402) 341-7700' 

Newton, (617) 969-7700 SCOTT ELECTRONIC 
HAMILTON/AVNET SUPPLY CORP. 

Burlington, (617) 272-3060 Lincoln, (402) 434-8308 ' 

T. F. CUSHING, INC .. 
Springfield, (413) 788-7341 

GERBER ELECTRONICS 
Dedham, (617) 329-2400 

SCHWEBER ELECTRONICS 
Waltham, (617) 891-8484 

668 



APPLICATION AND SPECIFICATION LITERATURE; SALES OFFICES 

NEW JERSEY 
CRAMER/NEW JERSEY 

Union, (201) 687-7870 
CRAMER/PENNSYLVANIA 

Pennsauken, (609) 662-5061 
GENERAL RADIO SUPPLY 

CO., INC. 
Camden, (609) 964-8560 

HAMILTON / A VNET 
ELECTRONICS 
Cedar Grove, (201) 239-0800 
Cherry Hill, (609) 662-9337 

NEW MEXICO 
CRAMER/NEW MEXICO 

Albuquerque, (505) 265-5767 
ELECTRONICS PARTS CO. 

Albuquerque, (505) 265-8401 
KIERULFF ELECTRONICS, INC. 

Albuquerque, (505) 268-3901 

NEW YORK 
ARROW ELECTRONICS, INC. 

Farmingdale, (516) 694-6800 
CRAMER/BINGHAMTON 

Binghamton, (607) 754-6661 
CRAMER/LONG ISLAND 

Hauppauge, (516) 231-5600 
CRAMER/ROCHESTER 

Rochester, (716) 275-0300 
CRAMER/SYACUSE 

Syracuse, (315) 437-6671 
HAMILTON ELECTRO SALES 

Syracuse, (315) 437-2641 
Westbury, (516) 333-5800 

ROCHESTER RADIO 
SUPPLY CO. 
Rochester, (716) 454-7800 

ROME ELECTRONICS, INC. 
Rome, (315) 337-5400 

SCHWEBER ELECTRONICS 
Westbury, L.I., (516) 334-7474 

STANDARD ELECTRONICS, 
INC. 
Buffalo, (716) 883-5000 
Endicott, (607) 754-3102 

VALLEY INDUSTRIAL 
ELECTRONICS, INC. 
Yorkville, (315) 736-3393 

NORTH CAROLINA 
CRAMER/EW WINSTON-SALEM 

Winston-Salem, (919) 725-8711 
DIXIE RADIO SUPPLY CO. 

Charlotte, (704) 377-5413 
SOUTHEASTERN RADIO 

SUPPLY CO., INC. 
Raleigh, (919) 828-2311 

OHIO 
ELECTRONICS MARKETING 

CORP. 
Columbus, (614) 299-4161 

HUGHES-PETERS, INC. 
Cincinnati, (513) 351-2000 
Columbus, (614) 294-5351 

PIONEER-CLEVELAND 
Cleveland, (216) 587-3600 

PIONEER/DAYTON 
Dayton, (513) 236-9900 

REM ELECTRONICS SUPPLY 
Warren, (216) 399-2777 

SUN RADIO CO., INC. 
Akron, (216) 434-2171 

WARREN RADIO CO. 
Toledo, (419) 448-3364 

OKLAHOMA 
OIL CAPITOL ELECTRONICS 

CORP. 
Tulsa, (918) 836-2541 

TRICE WHOLESALE 
ELECTRONICS 
Oklahoma City, (405) 524-4415 

PENNSYLVANIA 
ALMO ELECTRONICS CORP. 

Philadelphia, (215) 676-6000 
RESCO OF LEHIGH VALLEY 

Allentown, (215) 435-6743 
ROSEN ELECTRONICS CO. 

York, (717) 843-3875 
R. P. C. ELECTRONICS 

Pittsburgh, (412) 782-3770 
SEMICONDUCTOR 

SPECIALISTS, INC. 
Pittsburgh, (412) 781-8120 

RHODE ISLAND 
W. H. EDWARDS CO. 

Warwick, (401) 781-8000 
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SOUTH CAROLINA 
DIXIE RADIO SUPPLY CO., 

INC. 
Columbia, (803) 253-5333 
Greenville, (803) 239-1328 

TENNESSEE 
BLUFF CITY 

DISTRIBUTING CO. 
Memphis, (901) 276-4501 

ELECTRA DISTRIBUTING CO. 
Nashville, (615) 255-8444 

HARPE ELECTRONIC 
DISTRIBUTORS, INC .. 
Chattanooga, (615) 267-2381 

RADIO ELECTRIC 
SUPPLY CO. 
Kingsport, (615) 247-8111 

TEXAS 
HAMILTONI A VNET 

ELECTRONICS 
Dallas, {214) 638-2850 
Houston, (713) 526-4661 

McNICOL, INC. 
EI Paso, (915) 566-2936 

MIDLAND SPECIALTY CO. 
EI Paso, (915) 533-9555 

NORVELL ELECTRONICS 
Dallas, (214) 357-6451 

STERLING ELECTRONICS 
Dallas, (214) 357-9131 
Houston, (713) 623-6600 

WHOLESALE ELECTRONIC 
SUPPLY 
Dallas, (214) 824-3001 
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UTAH 
KIMBALL ELECTRONICS 

Salt Lake City, (801) 328-2075 
NEWARK ELECTRONICS 

Salt Lake City, (801) 486-1048 

VIRGINIA 
MERIDIAN ELECTRONICS, INC. 

Rich.-nond, (703) 353-6648 
PEOPLES RADIO & TV 

SUPPLY CO. 
Roanoke, (703) 342-8933 

VIRGINIA RADIO SUPPLY CO. 
Charlottesville, (703) 296-4184 

WASHINGTON 
ALMAC/STROUM 

Seattle, (206) 763-2300 
C&G ELECTRONICS CO. 

Tacoma, (206) 272-3185 
HAMILTON/AVNET 

ELECTRONICS 
Seattle, (206) 624-5930 

WEST VIRGINIA 
CHARLESTON ELECTRICAL 

Charleston, (304) 348-5211 

WISCONSIN 
ELECTRONIC 

EXPEDITORS, INC. 
Milwaukee, (414) 374-6666 

MARSH RADIO SUPPLY CO. 
West Allis, (414) 545-6500 
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APPLICATION INDEX· 
The circuits referred to in the following figure numbers are 

intended as a starting point for the equipment designer in achieving 
the detailed requirements of his application. Since these circuits are 
not necessarily "ultimate" for every application, it is hoped the imagi­
native designer will use them simply as a jumping-ofI point for his 
own development. Likewise, many of these circuits can be used for 
other functions besides those mentioned in the text. As a guide to 
some of the various thyristor circuits for accomplishing specific tasks, 
here is a tabulation of figures in this manual classified by possible 
application (please note that these are Figure numbers and not section 
or paragraph numbers): 

Applications 
For Basic Circuit Possibilities 

See Filure Number 

AC Static Switches ........ 4.20, 4.27, 6.3, 6.10, 6.11, 6.12, 6.25, 
6.26,6.27,6.28,7.7,7.11,7.12,7.13,8.1, 
8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 10.21, 11.3, 
11.4, 11.5, 11.6, 11.7, 11.8, 11.9, 11.17, 
14.24, 14.25, 14.28, 14.29, 14.30, 14.31 

Appliance Controls ........ 4.20, 4.21, 4.22, 4.43, 4.44, 7.7, 7.11, 
7.12, 7.13, 7.14, 8.1, 8.4, 8.5, 8.6, 8.23, 
8.24, 8.25, 8.26, 8.28, 8.29, 8.30, 8.37, 
11.6, 11.11, 12.6, 12.11, 12.17, 12.24, 
14.35, 14.36, 14.37, 14.38 

Battery Chargers ......... 4.25, 6.25, 6.26, 6.27, 6.28, 8.9 
Circuit Breakers .......... 5.8,5.9,6.25,6.26,6.27,6.28,8.18 
Current Regulators " ..... 6.25, 6.26, 6.27, 6.28, 9.40, 9.41 
DC Static Switches ........ 5.8, 5.9, 5.11, 5.13, 6.3, 6.10, 6.11, 6.12, 

6.25,6.26,6.27,6.28,8.10,8.11 
DC to AC Inverters ........ 4.12,4.49,4.50,5.8, 5.9, 5.10,5.11,5.12, 

5.13, 5.14, 5.15, 5.16, 5.17, 5.18, 5.20, 
6.25, 6.26, 6.27, 6.28, 13.2, 13.6, 13.7, 
13.8, 13.10, 13.11, 13.15, 13.16, 13.17, 
13.23, 13.25, 13.28, 13.32 

DC to DC Converters ...... 4.12, 4.49, 4.50, 5.8, 5.9, 5.10, 5.11, 5.12, 
5.13, 5.14, 5.20, 6.25, 6.26, 6.27, 6.28, 
13.2, 13.11, 13.15, 13.16, 13.17, 13.23, 
13.25, 13.28, 13.32 

DC Power Supplies ........ 4.25, 6.3, 6.10, 6.11, 6.12, 6.25, 6.26, 
6.27,6.28 

Driver Circuits ........... 8.39, 8.40 
Electric Vehicle Drives ..... 4.12, 5.8, 5.9, 5.10, 5.11, 5.13, 5.14, 5.20, 

13.2, 13.10, 13.11, 13.15, 13.16, 13.17, 
13.23, 13.25, 13.28 

Electronic Crowbars ....... 8.20 
Exciters for Motors &: 

Generators ............. 4.25, 6.3, 6.10, 6.11, 6.12, 6.25, 6.26, 
6.27,6.28, 14.33 
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F.r Basic Circuit Possibilities 
Applications See Figure Number 

FlasherS ................. 4.49, 7.14, 8.12, 8.13, 8.14, 8.15, 8.16, 
14.39 

Firing Circuits ........... (See Triggering Circuits) 
Flip Flops ............... 4.49, 4.50, 4.52 
Frequency Changers .. 4.12,4.52, 5.8, 5.9, 5.10, 5.11, 5.12, 5.13, 

5.14, 11.19, 12.16, 12.17, 13.2, 13.10, 
13.11, 13.15, 13.16, 13.17, 13.23, 13.25, 
13.28, 13.32, 13.44, 13.46 

Ignition Firing ........... 6.3, 6.10, 6.11, 6.12 
Induction Heaters ........ 4.12, 5.9, 5.12, 6.25, 6.26, 6.27, 6.28, 

13.2, 13.10, 13.11, 13.15, 13.16, 13.17, 
13.25, 13.28, 13.32 

Lamp Dimmers .......... 4.21, 4.22, 4.23, 4.26, 4.43, 7.7, 7.15, 
12.11 

Latching Relays .......... 14.14 
Lighting Circuits ......... 8.36,9.44, 13.2, 14.42 
Logic Circuits ........... 14.34 
Motor Contro1s & 

Drives-DC ........... 4.12, 4.25, 6.3, 6.10, 6.25, 6.26, 6.27, 
6.28, 10.1, 10.3, 10.4, 10.5, 10.6, 10.7, 
10.8, 10.9, 10.10, 10.11, 10.12, 13.15, 
13.16, 13.17, 13.23 

Motor Contro1s & 
Drives - AC ........... 4.12, 5.10, 5.11, 5.12, 5.20, 6.25, 6.26, 

6.27,6.28,7.7,10.1,10.14,10.15, 10.11, 
10.18, 10.19, 10.20, 10.21, 12.11, 12.23, 
12.24, 12.25, 12.26, 13.10, 13.11, 13.15, 
13.16, 13.17, 13.23, 13.25, 13.28, 14.40 

Oscillators ............... 4.32, 4.47, 7.14, 13.2, 13.32 
Phase Controls ........... 4.21, 4.22, 4.23, 4.25, 4.26, 4.27, 4.43, 

4.44, 6.3, 6.10, 6.11,6.12, 7.7, 7.15, 9.1, 
9.14, 9.15, 9.17, 9.18, 9.20, 9.24, 9.25, 
9.29, 9.30, 9.31, 9.32, 9.33, 9.34, 9.35, 
9.39, 9.45, 9.46, 9.51, 9.52, 9.58, 12.6, 
12.7, 12.10, 12.11, 12.24, 14.31, 14.32, 
14.33, 15.18 

Photoelectric Circuits ...... 6.11, 6.12, 11.17, 14.23, 14.24, 14.25, 
14.26, 14.27, 14.28, 14.29, 14.30, 14.31, 
14.32, 14.33, 14.34, 14.35, 14.36, 14.37, 
14.38, 14.39, 14.40, 14.42, 14.43, 14.44, 
14.45, 14.46 

Power Supplies .......... 4.25, 6.3, 6.10, 6.11, 6.12, 6.25, 6.26, 
6.27, 6.28, 7.7, 9.45, 9.46, 9.51, 9.52, 
9.53,9.60,9.61, 11.9, 11.17, 14.33 

Protective Circuits ........ 8.17, 12.22, 14.43, 14.44, 15.14, 15.16, 
15.17,15.18,16.15,16.20,17.11 
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For Basic Circuit Possibilities 
Applications See Figure Number 

Pulse Modulators ......... 5.8, 5.9, 5.10, 5.11, 6.3, 6.10, 6.11, 6.12, 
13.43 

Regulated Power Supplies .. 6.3, 6.10, 6.11, 6.12, 6.25, 6.26, 6.27, 
6.28, 9.40, 9.41, 9.42, 9.45, 9.46, 9.51, 
9.52, 9.53, 11.7, 12.11 

RFI Protection ........... 17.2, 17.3, 17.5 
Ring Counters ........... 8.21, 8.22 
Sensor Amplification ...... 8.19, 8.31, 8.32, 8.34, 8.35, 8.37, 9.30, 

9.33,9.34,9.36,11.9, 1Ll1, 11.17, 12.6, 
12.7, 12.10, 12.11, 12.19, 12.26 

Static Relays. Contactors ... 4.20, 4.27, 6.25, 6.26, 6.27, 6.28, 7.7, 
11.3, 11.4, 11.5, 11.6, 11.7; 11.8, 11.9 

Temperature Controls ..... 6.3,6.10,7.7,8.33,11.3,11.4, 11.5, 11.6, 
11.7,11.8, 11.9, 1Ll5, 11.16, 11.17, All 
of Chapter 12 

Thyratron Replacements ... 4.51, 6.3, 6.10; 6.11, 6.12, 8.38 
Triggering Circuits ........ 4.10, 4.20, 4.21, 4.23, 4.25, 4.26, 4.27, 

4.30; 4.32, 4.43, 4.44, 4.45, 4.46, 4.48, 
4.49, 4.50, 4.51, 4.52, 4.53, 4.54, 6.10, 
6.11, 6.12, 9.57, 9.58, 9.59, 9.60, 9.61, 
9.62, 9.63, 9.64, 11.3, 11.4, 11.5, 11.6, 
11.7, 11.8, 11.9, 11.10, 11.11, 11.12, 
11.13, 12.6, 12.7, 12.11, 12.15, 12.18, 
14.26, 14.27, 17.11 

Timing Circuits .......... 4.30, 4.32, 8.23, 8.24, 8.25, 8.26, 8.28, 
8.29, 8.30, 12.16, 14.35, 14.36 

TransientVoltageProtection.6.9, 8.17,16.15,16.20,17.11 
Ultrasonic Generators .... .4.12, 5.9, 5.20, 13.2, 13.32 
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INDEX 
AC Contactor,51 
AC Flasher Circuits, 209 
AC Line Commutated, 352 
AC Line Commutation, 397 
AC Motor Control, 383 
AC Static Switches, 195 
AC Time Delay Circuits, 216, 

219,220 
Accessories - Inverter, 387 
Active Stabilization, ,358 
Advantages - Solid State 

Switching, 351 
Air Flow Rate (Blower Driven), 544 
Alloy-Diffused Structures, 15 
Alpha Analysis, Thyristor, 2 
Alston 70 Process, 505 
Altitude EHects on Convection 

Heat Transfer, 535 
Amalgam - Fastening 

Thermocouples, 550 
Ambient Temperature, 606 
Amplification, Trigger Pulse, 119 
Amplifying Gate, 8 
Analogy, Two Transistor, 1 
Analysis of Phase Control, 232 
Angular Response, 415 
Anode Characteristics, 71, 84 
ANSI, 493, 500 
Apparent Thermal Resistance, 189 
Applications - Inverter, 356, 

383,399 
Application Notes, 657 
Arc Voltage, 452 
Arrays, Triac, 191 
Arrhenius Model, 560 
Assemblies, Triac, 344 
Asymmetric Triggering, 111 
Asymmetrical Trigger Switch, 

183,111 
Audio Coded Inputs, 190 
Auxiliary Commutated Inverter, 

(Class D), 383 
Avalanche Breakdown, 3 
Average Current, 565 
Average Current Definition, 608 
Average Current Rating, 43 

Back EMF, 289-294 
Back-Up Plates, 16 
Battery Charger, 203 
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Battery Vehicle Controller, 369 
Belleville Spring Washers, 519 
Bending Leads, 511 
Beryllium Oxide Washers, 507 
Bias, Gate, 79, 81, 83, 87 
Bias, Gate, Positive, 79 
Bidirectional Thyristor, Diode, 183 

. Bidirectional Thyristor, Triode, 181 
Bilateral Switch, 183 
Bilateral Trigger Diode (Diac), 110 
Blocking Characteristics, 567 
Blocking Current, 152 
Blocking Current, Peak Reverse, 567 
Blocking Oscillator, 98 
Blocking, Reverse, 4, 10 
Blocking Voltage, 5, 10, 236-240 
Blower Manufacturers, 545 
Blower Motor Control, 343, 344, 

346,348 
Blower Selection, 544 
Bombardment, Neutron, 559, 560 
Breakdown, Avalanche, 3 
Breakover, Forward Voltage, 81 
Breakover Triggering, 182 
Breakover Voltage, Forward, 11 
Brightness Control, 444 
Brush Life, 289 
Bum-In, 558 

Calibration - Force Gauge, 525 
Candle Power, 422 
Capacitance, Gate-Cathode, 77 
Capacitance, Heat Exchanger, 492 
Capacitance, Junction, 3 
Capacitance, Stray, 492 
Capacitive Load, 362 
Capacitor Boosting, 375 
Capacitor, Current Limiting, 391 
Capacitor, Snubber, 157, 158 
Capacitor Start Motors, 299, 304 
Capacitors, Commutation, 143 
Capability, Thermal, 38 
Case Mounting, Soldering, 509 
Case Temperature, 606 
Case Temperature, Measurement, 549 
Catalogues, 657 
Catastrophic Failures, 561 
Center Gate, 6 
Characteristics, 23, 27 
Characteristics, Anode, 71, 84 



Characteristics, Gate, 73, 88 
Characteristics, Gate, Triac, 183 
Characteristics, Voltage-Current, 

Triac, 183 
Charge Recovered, 69, 142, 157 
Charge, Stored, 68, 495 
Charger, Battery, 203 
Charging - Resonant, 375 
Check List, Selection, 600 
Chopper Circuit, 133 
Chopper Control, 370 
Circuit Assembly 

Specifications, 648-650 
Circuit Design, Chopper, 378 
Circuit Design, PWM Inverter, 385 
Circuit Tum-Off Time, 127 
Clamps, Press Pak, Packages, 523 
Clamps, Press Pak, Thermal 

Limitations, 526 
Class A Inverter, 128, 354, 392 
Class B Inverter, 130, 357 
Class C Inverter, 131,361,392 
Class D Inverter, 132, 383 
Class E Inverter, 134 
Class F Commutation, 397 
Classification of Circuits, 128 
Classification of Inverter 

Circuits, 351, 352, 354 
Classification, Thyristor, 1 
Clearing Time, Fuse, 455 
Clearing Time Nomograph, 455 
Closed Loop Systems, 326 
CoeffiCient, Temperature, UJT, 101 
Color Temperature, 419, 420, 426 
Commutatingdv/dt,66 
Commutating dv I dt test, 588 
Commutation AC Line 

Commutated, 397 
Commutation Capacitors, 143 
Commutation Circuit Design, 385 
Commutation, Class D, 383 
Commutation Classes, 352, 354 
Commutation dv I dt, 187 
Commutation - LC Switched, 352 
Commutation Methods, 127, 

128,352 
Commutation, Phase Control, 246 
Commutation Properties, 352, 353 
Commutation - Self, 352 
Comparison of Power 

Semiconductors, 20 
Compensation, Line Voltage, 

261,262 

INDEX 

Complementary SCR, Definition, 4 
Components, Filter, 493, 494 
Concurrent dil dt Rating, 54 
Concurrent High Frequency 

Ratings, 57 
Conducted Interference, 489 
ConductiVity - Thermal, 538 
Construction, Photo SCR, 418 
Contactor, AC, 51 
Contacts, Pressure, 18 
Contaminants, Internal, 558 
Control, Cooling, 346, 348 
Control, Feedback, 327 
Control, Heater, 325 
Control, On-Off, 335 
Control, Proportional, 327, 328, 337 
Control, Remote, 338 
Control, Temperature, 223, 300-302, 

317,325,346 
Convection -Forced Heat 

Transfer, 535 
Convection - Heat Transfer, 533 
Cooling Control, 346, 348 
Cooling - Lead Mounted, 503 
Co-ordination Chart, 463 
Core Design, 379 
Corrosion Inhibitors, 505, 507 
Counter EMF, 289-294 
Counters, Ring, 213, 214 
Coupler, Photo, 425, 426 
Critical Rate of Rise of On-State 

Current Test, 582 
Critical Rate of Rise of Off-State 

Voltage Test, 585 
Crowbar, 486 
Current, Average, 565, 608 
Current, Average Rating, 43 
Current, Blocking; 152 
Current Derating, Parallel 

Operation, 174 
Current, Fault, 447 
Current, Form Factor, 241-244 
Current, Forward, 2 
Current, Free Wheel Diode, 236-240 
Current, Gate, 2, 4, 10 
Current, Gate, Negative, 75, 81 
Current, Gate Trigger, Test, 570 
Current Holding, 3, 30, 67, 77, 89 
Current, Holding, Test, 576 
Current, Holding, Tester, 577 
Current, Inrush, 245, 421, 423 
Current in SCR, 236-240 
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Current, Latching, 30, 67, 89,316 
Current, Latching, Test, 578 
Current, Latching, Tester, 578 
Current, Latching, Triac, 199 
Current, Let-Thru, 451 
Current, Limit, Pulse Width 

Control, 389 
Current Limiter, 444 
Current Limiting, 451 
Current Limiting Fuse, 451 
Current, Line, 232, 234 
Current Measurement, 602 
Current, Non-Recurrent Rating, 

42,45 
Current, Peak OH-State, 567 
Current, Peak Point, 99 
Current, Peak Reverse Blocking, 567 
Current Probe, 602 
Current, Prospective Fault, 452 
Current Protective Circuits, 210, 212 
Current Rating, Fault, 42, 45 
Current Rating - High 

Frequency,56 
Current Rating, Multicycie, 45, 46 
Current Rating, Phase Control, 43 
Current Rating, Power Tab, 43 
Current Rating, Press Pak, 43 
Current Rating, RMS, 44 
Current Rating, Subcycie, 46 
Current Rating, Welding, 49 
Current Ratings, 42 
Current Ratings - Rectangular, 59 
Current Ratings, Sinusoidal Wave 

Shape,56 
Current Regulator, 262 
Current, Reverse Recovery, 68 
Current, RMS, 608 
Current Sensing Cu:cuit, 221 
Current Sharing, 171, 176 
Current Shunt, 603 
Current, Surge, 30 
Curve Tracer to Measure 

Thyristors, 595 
Cycioconverters, 397 
Cycioinverter, 396 

Darlington Amplifier, Light 
Activated, 413 

DC Flasher Circuits, 205, 206, 
207,208 

DC Loads, 272-279 
DC Motor Control, 370 
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DC Static Switches, .204 
DC Time Delay Circuits, 215,217, 

218,219 
DC Triggering, 85 
Definition, SCR, 1 
Delay Circuits, AC, 216, 2,19, 220 
Delay Circuits, DC, 215, 217, 

218,219 
Delay Reactor, 141 
Delay Time, 6, 8, 32, 34, 90, 

151,167 
Density, Power, 52, 57 
Department of Defense, 500 
Derating, 560 
Derating, EHects of, 560 
Design,Chopper Control, 378 
Design, Commutation Circuit, 385 
Design, Filter, 365 
Design, Flat Fin Heat 

Exchanger, 530 
Design; Inverter Class C, 366 
Design, PWM Inverter, 385 
Design Trade-Off's; 599 
Detector, Light, 440 
Detector, Proximity,224 
Detector Specifications, 638 
Detector, Threshold, 224 
Diac, 25, 110, 183, 192 
di/dt, 5, 6,10,75,78,91,119, 

141,604 
dil dt, Recurrent, 53 
di/dt, Test, 582 
di/dt, Tester, 582 
di/dt, V(BO) Triggering, 55 
Diffused Pellet Construction, 14 
Diode, Feedback, 127 
Diode, Free-Wheeling, 236-240,· 

371,379,486 
Diode, Light Emitting, 423 
Diode, Photo, 409 
Diode, Trigger, 110 
Diode, Tunnel, 23 
Discharge, Resonate, 492 
Distributor Sales Offices, 666 
Driver, Neon Tube, 228 
Duty Cycie, 59 
dv/dt,3,9,29,83,497,604 
dv/dt, Commutating, 66, 187 
dv/dt Rating, 63 
dv/dt, Reapplied, 63,140 
dv I dt, Static, 64 
dv I dt, Suppression, 139 



dv/dt, Tes~, 585 
dv/dt, Test, Exponential, 586 
dv/dt, Test, Linear, 586 
dv/dt, Tester, Exponential, 586 
dv/dt, Tester, Linear, 587 

Effective Irradiance to Trigger, 429 
Effective Thermal Resistance, 188 
Effects, Ground, 490 
Effects of Derating, 560 
Efficiency, Luminous, 430 
Efficiency, Quantum, 424 
Egg Crate Curves, 455 
Electric Vehicle Controller, 369 
Electrical Isolation 

Case to Heat Exchanger, 507 
Electrical Isolation Using 

Mylar Tape, 509 
Electrical Isolation, Press 

Fit Packages, 508 
Electrical Solution, Stud 

Packages, 508 
Electromagnetic Interference, 489, 
Electromagnetic Interference 

Standards, 500 
Electronic Flash, 441 
Elevated Temperature Testing, 598 
Emergency Lighting System, 226 
EMF, 289-294 
EMI,307 
Emissivity, Surface, 532 
Emittance, Tungsten Lamps, 409 
Emitter Shorts, 9, 73 
Encapsulation, 16 
Encapsulation Flaws, 558 
Encapsulation, Plastic, 19 
Equalizing Network, 150 
Equivalent Circuit, Gate, 73 
Equivalent Circuit, Thermal, 38 
Example Design, Chopper 

Circuit, 380 
Example Design, PWM Inverter, 386 
Exponential dv/dt, Test, 586 
External Pulse Commutation, 352 

Factor, Form, 44, 241-244, 566,609 
Failure Mechanisms, 5, 6, 7, 557, 

558,559 
Failure Rate, 554, 555, 560, 561, 563 
Failures, Catastrophic, 561 
Fall Time, 90 
False Triggering, 497 

INDEX 

Fan Motor Control, 300 
Fast Recovery Rectifiers, 495 
Fatigue, 555 
Fatigue, Thermal, 16 
Fault Current, 447 
Fault Current Rating, 42, 45 
FCC, 500 
Federal Communications 

Commission, 489, 500 
Feedback Control, 327 
Feedback Diode, 127,359,361 
F.1. Gate, 6 
Field Initiated Gate, 6 
Filament Temperature, 419 
Filter, Harmonics, 395 
Filter Components, 494 
Filter Design, 365 
Filter, LC, 392 
Filter, Ott, 362 
Filter, RFI, 490, 493 
Filter, Switching, 393 
Filtering, RFI, 490 
Fin, Convection, 533 
Fin Design, Worked Example, 539 
Fin Effectiveness, 536 
Fin Forced Convection Heat 

Transfer, 535 
Fin, Radiation, 532 
Flash, Electronic, 441 
Flasher, 191 
Flasher Circuits, AC, 209 
Flasher Circuits, DC, 205, 206, 

207,208 
Flat Base Package Mounting, 519 
Flat Fin Heat Exchanget" 

Design, 530 
Flip Flop, 118, 204, 205 
Flux Density, 379 
Force Gauge, Press Pak Clamp, 525 
Forced Commutation, 128 
Forced Convection Trade Offs, 543 
Forced Convection Heat 

Transfer, 53.5 
Forced Cooling Design, 544 
Forced Current Sharing, 176 
Form Factor, 44, 241-244, 566, 609 
Forward Breakover Voltage, 11 
Forward Breakover Voltage, 81 
Forward Characteristics, 

Matched, 173 
Forward Current, 2 
Free Wheeling Diode, 236-240, 371, 

379,486 
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Frequency Distribution of SCR, 490 
Fullwave Motors, 291 
Fuse, Application, 453 
Fuse, Arc Voltage, 452 
Fuse, Clearing Time, 455 
Fuse, Current Limiting, 451 
Fuse Ratings, 453 
Fuse, SCR Application Chart, 455 
Fuse, SCR Coordination, 451 
Fusing, Inverters, 389 

G-4,175 
G-7,175 
Gain, Turn-Off, 12 
Gamma Radiation, 8, 559, 560 
Gas-Filled Lamps, 422 
Gate, Amplifying, 8 
Gate Bias, Positive, 79 
Gate Bias, 79, 81, 83, 87 
Gate Blocking Protection, 466 
Gate-Cathode Capacitance, 77 
Gate-Cathode Equivalent Circuit, 73 
Gate Cathode Impedance, 78 
Gate Cathode Inductance, 78 
Gate-Cathode LC Resonant 

Circuit, 79 
Gate Cathode Resistance, 76 
Gate, Center, 6 
Gate Characteristics, 73, 88, 166 
Gate Circuit Damage, 81, 85, 86 
Gate Connection, Parallel, 116 
Gate Current, 10 
Gate Currents, Negative, 75, 81 
Gate, Equivalent Circuit, 73 
Gate, Field Initiated, 6 
Gate, Interdigitated, 9 
Gate Jnnction, 83, 182, 184 
Gate Losses, 37 
Gate, N+, 8 
Gate, Point, 6 
Gate Power, 85, 86, 87 
Gate, Remote, 182, 185 
Gate, Side, 6 
Gate Source Impedance, 76 
Gate Structures, 6 
Gate Test, Anode Supply, 571 
Gate Test Circuits, 572-575 
Gate Test, Curve Tracer, 596 
Gate Test, Gate Supply DC, 572 
Gate Test, Gate Supply Pulsed, 573 
Gate Test, Low Current SCR's, 574 
Gate Transients, 499 
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Gate Trigger Characteristics, 
Triacs, 183 

Gate Trigger Current, 2, 4, 10 
Gate Trigger Current, Test, 570 
Gate Trigger Voltage, Test, 570 
Gate Triggering, 71, 85 
Gate Turn"Off Switch, 12 
Gauge, Clamp Force, 525 
GE-MOV, 159, 477,481 
GE-MOV Specification, 656 
Generators, Trigger Pulse, 98 
Glass Passivation, 20 
Graphical Symbols, 23-25 
Grease, Thermal, 505 
Ground Effects, 490 
Guggi Circuit, 358 

Half Wave Motors, 288 
Handling of Press Paks, 529 
Hard Solder, 16 
Hardware Kits, 507 
Hardware Kits, Insulated, 512 
Harmonic Reduction~ 395 
Head Loss, 544 
Heater Control, 325 
Heat Exchanger, Blower .' 

Selection, 544 
Heat Exchanger, Finish, 505 
Heat Exchanger, Flat Fin, 530 
Heat Exchanger, Flatness, 505 
Heat Exchanger, Manufacturers, 545 
Heat Exchanger Selection, 530 
Heat Exchanger Selection 

Guide, 542 
Heat Exchanger Selection, 

Liquid Cooled, 546 
Heat Exchanger, Smoothness, 505 
Heat Exchanger, Surface 

Preparation, 505 
Heat Exchanger, Time Constant, 41 
Heat Exchanger, Volume 

Requirements, 542 
Heat Exchangers, Commercial, 541 
Heatsink, 16, 613 
Heatsink, Capacitance, 492 
Heatsink, Transient Effects, 41 
Heat Transfer, Convection, 533 
Heat Transfer, Forced 

Convectiol)., 535 
Heat Transfer, Liquid Cooled, 546 
Heat Transfer, Radiation, 532 
High Frequency Current Ratings, 56 



High Frequency Voltage Ratings, 63 
High Voltage Switch, 437 
Holding Current, 3, 30, 67, 77, 89 
Holding Current Test, 576 
Holding Current Tester, 577 
Hole Storage, 5, 10 

Impedance, Capacitor, 494 
Impedance, Gate-Cathode, 78 

..Impedance, Gate, Source, 76 
Impedance, Inductor, 494 
Incandescent Lamps, 245 
Indicator, Transient Voltage, 475 
·Indirect Feedback, 331 
Inductance, Gate Cathode, 78 
Induction Motors, 287, 298-305 
Inductive Kick, 247 
Inductive Loads, 241-244, 265 
Input Filter Impedance, 363 
Inquiries, 657 
Inrush Current, 245, 421, 423 
Insulated Hardware Kits, 512 
Integrated Phase Control, 267, 303 
Intensity, Light, 426, 427 
Interaction, 497 
Interbase Resistance, 101 
Interdigitated Gate, 9 
Interface, Low Level Logic, 191 
Interface, Thermal, 504, 506 
Interface, Thermal Grease, 505, 507 
Interface Thermal Resistance, 

Power Pac, 516 
Interface Thermal Resistance 

for Power Tab SCR's, 513 
Interference, 489 
Interference, Radiated, 496 
Interference with Radio & TV, 307 
Internal Contaminants, 558 
International Sales Offices, 666 
Inverter Applications, 356, 383 
Inverter, Auxiliary Commutated, 383 
Inverter Circuit Configurations, 353 
Inverter Circuit Definition, 351 
Inverter, Class A, 128, 352, 354, 392 
Inverter, Class B, 130, 352, 357 
Inverter, Class C, 131, 352, 361, 392 
Inverter, Class D, 132, 352 
Inverter; Class E, 134,352 
Inverter, Class F, 352 
Inverter Class. Properties, 352 
Inverter Commutation Methods, 128 
Inverter Design, Class C, 366 

INDEX 

Inverter, Guggi Circuit, 358 
Inverter, McMurray Bedford, 361 
Inverter, Overcurrent Protection, 389 
Inverte~ PVVM,383 
Inverter, Reactive Load 

Operation, 388 
Inverter, RFI, 489 
Inverter, Sinewave Output, 355, 357, 

362,383,392 
Inverter Trigger Circuits, 118 
Inverter, UPS, 383 
Irradiance, 427 
Irradiance Calculations, 430 
lrradiance, Effective to Trigger, 429 
Isolation, Electrical, Case to 

Heat Exchanger, 507 
Isolation, Thermal, Press Fit 

Packages, 508 
Isolation, Thermal, Stud 

Packages, 508 
Isolation Using Mylar Tape, 509 
I Squared t (I2t), 32 
I2t Ratings, 45, 46 

Jones Chopper Circuit, 133, 369 
Junction Capacitance, 3 
Junction, Gate, 83, 182, 184 
Junction Temperature, 35 

Kick, Inductive, 247 

Lambda, 554, 556,560 
Lamp, Inrush, 245 
Lamp, Solid State, 423 
Lamps, 245 
Lamps, Gas Filled, 422 
Lamps, Tungsten, 419-423, 426 
LASCR, 414, 417 
LASCS,418 
Laser Pulser, 397 
Latching Current, 30, 67, 89, 316 
Latching Current Test, 578 
Latching Current Tester, 578 
Latching Current, Triac, 199 
Lateral Resistance, 9, 73 
Layout,. 499 
Layout, VViring, 490 
LC Filter, 392 
LC Resonance, Current Limit, 390 
LC Switched Commutation, 352 
Lead Bending, 511 
Lead Configuration, Power Pac, 516 
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Lead Configuration, Power Tab, 512 
Lead Mounted Device Cooling, 503 
LED Specifications, 640, 641 
Let-Thru Current, 451 
Level Control, 226 
Light Activated Darlington 

Amplifier, 413 
Light Activated High Power 

SCR's. 433, 434, 437 . 
Light Activated High Voltage 

Switch, 437 
Light Activated Logic Circuits, 438 
Light Activated Motor Control, 442 
Light Activated Phase Control, 436 
Light Activated Relay, 432, 435 
Light Activated SCR, 4 
Light Activated Silicon Controlled 

Switch (LASCS), 418 
Light Activated Thyristor, 

LASCR,414 
Light Activated Triac, 434, 435 
Light Activated Zero Voltage 

Switch,435 
Light Control, 264 
Light Detector, 440 
Light Emitting Devices, 419 
Light Emitting Diode, 423 
Light Intensity, 426, 427 
Light Sensing Circuits, 439, 440, 441 
Light Sensitive Transistor, 411 
Light Sensitivity, 416 
Light Sources, 431 
Light Triggering, 161, 162 
Light Triggering Characteristics, 415 
Lighting; 245 
Lighting System, Emergency, 226 
Lightning Transient, 470 
Limiter, Current, 444 
Line Voltage Compensation, 

261,262 
Linear dv/dt Test, 586 
Linear Phase Control, 333 
Liquid Cooling, 546 
Liquid Level Control, 226 
Liquid Selection for Heat 

Exchangers, 548 
Load Current, 232, 234 
Load Impedance, 363 
Load Power Factor Effect, 355, 359 
Load Regulation, 391 
Load Voltage, 232, 234, 236-240 
Loads, Inductive, 241-244 
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Locked Rotor, 378 
Logic, Low Level, Interface,c 191 
Logic Circuits, Light.Activated, 438 
Losses, Gate, 37 
Losses, High Frequency, 5&-60 
Losses, On-State"37 
Losses, Switching, 56, 57 
Lot Tolerance Percent 

Defective,554 
Low Level Logic Interface,c191 -
L TPD, 4, 554, 556 
Lubricant, Thermal Grease, 505, 507 
Luminous Efficiency, 430 

Magnetic Amplifier Trigger 
Circuit, 96 

Matched Characteristics, 173 
Material, Thermal Properties, 538 
McMurray Bedford Inverter,. 

332,361 
Mean Time Between Failures, 554 
Measuring Transients, 473 
Measurement, Case 

Temperature, 549 
Measurement, Current, 602 
Measurement, Temperature, 606 
Measurement, Temperature of 

Power Pack Package, 514 
Measurement, Voltage, 602 
Mechanism, Tum-Off, 4 
Mechanisms, Failure, 557 
Metal Oxide Varistor, 159,477,481 

481,656 
Meter; Peak Recording, 474 
Mica Washers, 507 
Modes of Triggering, Triac, 183-184 
Monitor, Temperatures, 222 
Morgan Circuit, 130, 352 
Motor Control, AC, 383 
Motor Control, DC, 370 
Motor Control, Light Activated, 442 
Motors, Back EMF, 2&7, 289-294 
Motors, Brush Life, 289 
Motors, Capacitor Start, 299, 304 
Motors, Fan Control, 300 
Motors, Fullwave, 291 
Motors, Halfwave, 288 
Motors, Induction, 287, 298-305 
Motors, Induction Starter, 304-305 
Motors, Phase Control, 287 
Motors, PM, 292 
Motors, Reversing, 297, 303-304 



Motors, Rotor Resistance, 300 
Motors, Series, 288 
Motors, Shunt Wound, 292 
Motors, Speed Control, 287 
Motors, Split Phase, 299 
Motors, Universal, 287 
Mounting Clamps for Press Pak 

Packages, 523 
Mounting, Flat Base Packages, 519 
Mounting, Interface 

Resistance, 504, 506 
Mounting, Multiple Unit, 527 
Mounting, Power Pac 

Package, 514, 515 
Mounting, Power Tab, 511 
Mounting, Press Fit Package, 517 
Mounting, Press Pak Package, 522 
Mounting, Stud Packages, 518 
Mounting, Temperature Cycling, 519 
Mounting, to Heat Exchangers, 504 
Mounting, Torque, 519 
Mounting, Unit Pak Package, 529 
MTBF,554 
Multicycle Current Rating, 45, 46 
Mylar Tape, Isolation, 509 

N+ Gate, 8 
Negative Gate Currents, 75, 81 
Negative Pulse Triggering, 94 
Negative Resistance, 71, 98, 100 
NEMA, 493, 500 
Neon Lamp Trigger, 114 
Neon Trigger, 296 
Neon Tube Driver, 228 
Neutron Bombardment, 8, 559, 560 
Noise, Electrical, 490 
Noise, SCR, 490 
Non-Recurrent Current Rating, 

42,45 
Non-Repetitive Voltage, 29 
Nuclear Radiation, 559, 560 

Off-State, 4, 60 
Off-State Test on Curve Tracer, 596 
Offices, Sales, 660 
Oil, Thermal Lubricant, 506, 507 
On-Off Control, 335 
On-State, 2, 28 
On-State Losses, 37 
On-State, Voltage Test, 

High Level, 580 
On-State, Voltage Test, 

Low Level, 579 

INDEX 

On-State, Voltage Test 
on Curve Tracer, 597 

On-State Voltage Tester, 581 
"One Shot" SCR Trigger Circuit, 202 
OpticwTriggering, 161, 162 
Optoelectronic Specifications, 

638-641 
Oscillator, Blocking, 98 
Oscillator, Relaxation, 98 
Oscillators, 98 
Ott Filter, 362 
Output Voltage Switching, 393 
Overcurrent Protection for 

Inverters, 389 
Overload Protection, 447 

PA436,303 
Package Configurations, 

Power Tab, 512 
Package, Plastic, 19 
Parallel Gate Connection, 116 
ParwlelOperation, 149, 165 
Parallel Mounting, Press Paks, 527 
Parallel Triggering, 178 
Passivation, Glass, 20 
Passivation, Planar, 15 
Passive Stabilization, 358, 361 
Peak Off-State Current Test, 567 
Peak Off-State Voltage Test, 567 
Peak On-State Voltage Test, 579 
Peak Point Voltage or Current, 99 
Peak Reading Volbneter, 569 
Peak Recording Meter, 474 
Peak Reverse Blocking Current, 567 
Peak Reverse Voltage, 236-240, 567 
Peak Value, 567 
Pellet, Diffused Construction, 14 
Pellet, Fabrication, 14 
Pellet, Structure, Triac, 182 
Permanent Magnet Motors, 292 
PFV Rating, 61 
Phase Control, 91,95, 114, 117, 

231,331 
Phase Angle, Maximum Cutoff, 278 
Phase Control, Current Rating, 43 
Phase Control, DC Loads, 272-279 
Phase Control, Frequency 

Selective, 260 
Phase Control, Inductive 

Load,241,265 
Phase Control, Integrated 

Circuit, 2m, 282 
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Phase Control, Light Activated, 436 
Phase Control, Motors, 287-305 
Phase Control, Negative Ramp, 267 
Phase Control, Pedestal, 256 
Phase Control, Polyphase, 276 
Phase Control, Ramp, 254 
Phase Control, Ramp & Pedestal, 257 
Phase Control, RC, 91 
Phase Control, Triac, 252 
Phase Control, Trigger Circuit, 249 
Phase Shift Trigger Circuits, 95 
Phase, Three, 276 
Photo Darlington Amplifier, 413 
Photo Diode, 409 
Photo SCR Construction, 418 
Photo Thyristor (LASCR), 414 
Photo Transistor, 411 
Photon Coupler, 425, 426 
Pilot SCR, 6, 74, 120, 272 
Planar Passivation, 15 
Plastic Encapsulation, 19 
Plates, Back-Up, 16 
Plating, Nickel or Cadmium, 505 
PM Motors, 292 
Point Gate, 6 
Polyphase Application, 276, 399 
Polyphase Phase Control, 276 
Positive Gate Bias, 79 
Post, Liquid Cooled, 547 
Power Density, 52, 57 
Power Dissipation, 36, 155 
Power Dissipation, 

High Frequency, 58-60 
PowerFacto~Load,355,359,387 
Power, Gate, 85, 86 
Power Pac Package, Interface 

Thermal Resistance, 516 
Power Pac, Lead Configuration, 516 
Power Pac, Package 

Mounting, 514, 515 
Power Pac, TO-66 Mounting, 

515,516 
Power Tab, Current Rating, 43 
Power Tab, Lead Bending, 511 
Power Tab Mounting, 511 
Power Tab Package 

Conflgurations, 512 
Press Fit Insolation, 508 
Press Fit Package Mounting, 517 
Press Pak, 18 
Press Pak, Clamp, Thermal 

Limitations, 526 
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Press Pak, Clamping 
Requirements, 523 

Press Pak, Current Rating, 43 
Press Pak, Handling, 529 
Press Pak, Mounting Clamp, 524 
Press Pak, Package Mounting, 522 
Press Pak, Parallel Mounting, 527 
Press Pak, -Series Mounting, 528 
Press Pak Vs Stud, 542 
Pressure Contacts, 18 
Pressure Drop, 544 
Pressure Switches, 190 
Probe, Current, 602 
Programmable UJT, 25, 105 
Properties, Water, 549 
Proportional Control, 327, 328, 337 
Prospective Fault Current, 452 
Protection, Co-ordination, 449 
Protection, Gate Blocking, 466 
Protection, Overcurrent, 447 
Protection, Redundancy, 464 
Protection, Surface, 558 
Protection, Systems, 447 
Protective Circuits,· Current, 

210,212 
Protective Circuits, Voltage, 209 
Proximity Detector, 224 
Pulse Amplification, 119 
Pulse Circuits for Light 

Emitters, 445, 446 
Pulse Modulator Switches, 397 
Pulse Tranformers, 115 
Pulse Triggering, 81 
Pulser SCR, 391 
PUT,25,105 
PUT Specifications, 636 
PWM Inverter, 383 

Quality,553 
Quantum Efficiency, 424 

Radar Modulators, 391 
Radiated Interference, 490, 496 
Radiation, Gamma, 559, 560 
Radiation, Nuclear, 559, 560 
Radiation, Thermal, 532 
Radiation Tolerance, 559, 560 
Radio Frequency Interference, 489 
Radio Frequency Interf~rence . 

Standards, 500 
Ramp & Pedestal, 257, 333 
Ratcheting, Thermal, 519 



Rate of Rise of Current, 141 
Rate of Rise of Voltage, 139 
Ratings, 27, 42 
Ratings, Current, 42 
Ratings, dil dt, 52 
Ratings, dil dt, Concurrent, 54 
Ratings, dv I dt, 63 
Ratings, Fuse, 453 
Ratings, High Frequency, 56 
Ratings, I2t, 45, 46 
Ratings, Inductive Loads, 241-244 
Ratings, PFV, 61 
Ratings, Rectangular, High 

Frequency, 58 
Ratings, References, 69 
Ratings, Subcycle, 46 
Ratings, Surge, 45, 46 
Ratings, Voltage, 60 
Ratings, Voltage 

( High Frequency), 63 
RC Phase Control, 91 
Reactive Load, 388 
Reactor, Delay, 141 
Reactor, Saturable, 141 
Reapplied dv/dt, 29, 65, 140 
Recombination, 10 
Recovered Charge, 69, 142, 155 
Recovery Characteristics, 68 
Recovery Current, 68 
Recovery, Reverse, 142,495 
Recovery Time, 32, 68 
Rectangular, High Frequency 

Ratings, 58 
Rectifier Diode, Free 

VVheeling, 371, 379 
Rectifier, Fast Recovery, 495 
Rectifie~Feedback,359,361 
Rectifier, Reverse Recovery, 495 
Rectifier, RFI, 495 
Rectifier & SCR Module 

Specification, 651-653 
Rectifier Snap Off, 495 
Rectifier Specifications, 642-647 
Redundancy, for Fault 

Protection, 464 
Reed Switch, 190 
Reference Point, Thermal for 

Power Tab, 512 
References, Ratings, 69 
Regulation, Load, 391, 355, 359, 

383,387 
Regulator, Current, 262 

Regulator, Light, 264 
Regulator, Voltage, 252 
Relaxation of Studs, 519 
Relaxation Oscillator, 98 
Relay, Light Activated, 432-435 
Relay, Resonant Reed, 190 
Relay, Solid State, 196,200 
Reliability, 553, 554, 555, 563 
Reliability Screens, 563 

INDEX 

Remote Base Transistor, 13,228,318 
Remote Control, 338 
Remote Gate, 182, 185 
Resistance, Apparent Thermal, 189 
Resistance, Effective Thermal, 188 
Resistance, Gate-Cathode, 76 
Resistance, Interbase, 101 
Resistance, Lateral, 9, 73 
Resistance, Negative, 71, 98, 100 
Resistance, Rotor, 300 
Resistance, Shunt, 152 
Resistance, Thermal, 31, 34, 37 
Resistance, Thermal, Press Pak, 595 
Resistance Thermal, Test, 591 
Resistance, Thermal, Tester, 594 
Resistance, Triac Thermal, 188 
Resonant Charging, 375 
Resonant Circuit, Gate Cathode, 79 
Resonant Discharge, 492 
Resonant Loads, 392 
Resonant-Reed Relays, 190 
Response, Angular, 415 
Response, Spectral, 416 
Reverse Blocking, 4,10 
Reverse Recovery, 142 
Reverse Recovery Characteristics, 68 
Reverse Recovery Current, 68 
Reverse Recovery Time, 32 
Reverse Voltage, 61 
Reverse Voltage Test on 

Curve Tracer, 596 
Reversing Drives, 297 
Reversing, Motor, 303, 304 
RFI,307 
Ring Counters, 213, 214 
Rise Time, 90 
RMS Current Definition, 608 
RMS Current Rating, 44 
RMS Value, 565 
Rotor Resistance, 300 

Sales, Distributor, 660 
Sales Offices, 660 
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Sample Sizes, 554, 555, 556, 560 
Sampling Plan, 554, 556 
Saturable Reactor, 141 
Saturable Reactor, Trigger 

Circuits, 96 
SBS, 110, 183 
SCR Selector Chart, 616, 623 
SCR Specifications, 617, 628 
SCR Stack Assembiies, 599 
SCR, Turn-On, 492 
Screens, Reliability, 563 
SCS, 4,113 
Selecting a Heat Exchanger, 530 
Selection Check List, 600 
Selection Guide, Heat 

Exchangers, 542 
Selection, Thyristor, 599 
Selector Chart, SCR, 616, 623 
Selenium Components, 654-655 
Self Commutated Inverter, 352 
Semiconductor Trigger-Pulse 

Generators, 98 
Sensing Circuit, Current, 221 
Sensing Circuit, Voltage, 224 
Sensing Circuits, Light, 439-441 
Sensitivity, Light, 416 
Series Motors, 288 
Series Mounting Press Paks, 528 
Series Operation, 149 
Servo, Reversing Drive, 297 
Sharing, Current, 171, 176 
Sharing, Voltage, 159 
Shielding, 491, 496 
Shielding Materials, 496 
Short Circuits, 447 
Shorted Emitter, 9 
Shorts, Emitter, 9, 73 
Shunt, Current, 603 
Shunt Resistance, 152 
Shunt Wound. Motors, 292 
Side Gate, 6 
Silicon Bilateral Switch, 110, 183 
Silicon Controlled Switch, 26, 113 
Silicon Unilateral Switch, 109 
Sine Wave Inverter, 355, 357, 

383, 392 
Sink, Heat, 16, 613 
Sinusoidal Wave Shape Current 

Ratings, 56 
Slave Triggering, 94,163,200 
Snap-Off, Rectifier, 495 
Snap-On, 252 
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Snubber, 151, 157 
Snubber Capacitor, 157, 158 
Snubber Circuits, 83, 139, 481 
Snubber, Triac, 187 
Soft Solder Construction, 18 
Soft Start, 259, 260 
Soft Stop, 259 
Solder, Case Mounting, 509 
Solder, Hard, 16 
Solder, Soft, 18 
Solid State Lamp, 423 
Solid State Lamp 

Specifications, 640-641 
Solid State Relay, 196, 200 
Sources, Light, 431 
Specifications, Circuit 

Assemblies, 648-650 
SpeCifications, GE-MOV, 656 
Specifications, LEDS, 640-641 
Specifications, Optoelectronics, 

638-641 
Specifications, PUT, 636 
Specifications, Rectifiers, 642-647 
Specifications, Rectifier & SCR 

Modules, 651-653 
Specifications, SCR, 617-628 
Specifications, Switches; 636-637 
Specifications, Thyrectors, 655 
SpeCifications, Triac, 629-632 
SpeCifications, Triac Triggers, 

633-637 
Specifications, Unijunctions, 634-636 
Spectral Distributions of LED & 

Light Sensitive Devices, 427 
Spectral Response, 416 
Speed, Switching, Light Sensitive, 

Devices, 412 
Split Phase Motors, 299 j, 

Spreading, Heat, 509, 510 
Spring Washers, 519 
Stability, 588 
Stability, Thermal, 555 
Stabilization, Active & Passive, 358 
Standards, RFI, 500 
Start Switch, 304-305 
Saturation of SCR's, 72 
Static AC Switches, 195" 
Static DC Switches, 204· 
Static dv/dt, 64. 
Static Switching, 189 
Storage, Hole, 5, 10 
Storage Temperature, 35 



Stored Charge, 68, 495 
Structural Flaws, 557 
Structure, Pellet, Triac, 182 
Stud Isolation, 508 
Stud Package Mounting, 518 
Stud Torque, 519 
Subcycle Current Rating, 46 
SubSCripts, 27 
Supply Voltage Regulation, 396 
Suppresison Techniques, 477 
Suppression, Voltage, 477 
Surface Preparation, 505 
Surface Protection, 558 
Surface Thennal Emissivity, 533 
Surge Current, 30 
Surge Ratings, 45, 46 
SUS, 109 
Switch, Gate Turn-Off, 12 
Switch, Reed, 190 
Switch, Start, 304-305 
Switch, Touch, 224 
Switches, AC Static, 195 
Switches, DC Static, 204 
Switches, Pressure, 190 
Switches, Specifications, 636-637 
Switches, Timer, 190 
Switching Interval, 40 
Switching Losses, 56, 57 
Switching Speed, Light Sensitive 

Devices, 112 
Switching Static, 189 
Switching, Zero Voltage, 201, 

307,334 
Symbols, 33 
Symbols, Graphical, 23-25 
Syncronization, Relaxation, 

Oscillators, 117 
Synchronous Switching, 201, 307 

Tachometer, 302-303 
Temperature, Case, 606 
Temperature Coefficient, UJT, 101 
Temperature, Color, 419, 420, 426 
Temperature Control, 223, 300-302, 

317,325 
Temperature Cycling Effects, 519 
Temperature, Elevated, Testing, 598 
Temperature, Filament, 419 
Temperature, Junction, 35 
Temperature Measurement, 549, 606 
Temperature Measurement, Power 

Pac, 514 

INDEX 

Temperature Measurement, 
Power Tab, 512 

Temperature Monitor, 222 
Temperature Rise, 37 
Temperature, Storage, 35 
Test Circuits for Thyristors, 565-598 
Theory of Operation, I 
Thennal Capacity, 38 
Thermal Circuit, 38 
Thennal Conductivity, 538 
Thennal Considerations, 

Press Pak Clamping, 526 
Thermal Fatigue, 16 
Thennal Grease, 505, 507 
Thennal Impedance, Transient, 37, 

38,39,40,540 
Thennal Properties of Materials, 538 
Thermal Radiation, 532 
Thennal Ratcheting, 519 
Thennal Resistance, 31, 34, 37, 612 
Thermal Resistance, Apparent, 189 
Thermal Resistance, Case to 

Heat Exchanger, 504, 506 
Thermal Resistance, Effective, 188 
Thermal Resistance, Interface 

For Power Tab SCR's, 513 
Thennal Resistance Test, 591 
Thennal Resistance Test, 

Press Pak, 595 
Thennal Resistance Tester, 594 
Thennal Resistance, Triac, 189 
Thermal Stability, 555 
Thennal Lubricant, Oil, 506, 507 
Thennistor Control Circuits, 329 
Thennocouples, Used for Case 

Temperature Measurement, 540 
Thennostat, 190 
Thennostat Control, 346 
Threshold Detector, 224 
Thyratron Replacement, 227 
Thyrector, 480 
Thyrector Specifications, 655 
Thyristor Alpha Analysis, 2 
Thyristor, Bidirectional Triode, 181 
Thyristor Classification, 1 
Thyristor Definition,. 1 
Thyristor Design Trade-Offs, 5 
Thyristor Triggering; 3 
Thyristor Selection, 599 
Thyristor Two Transistor Analogy, 1 
Time, Clearing, 455 
Time Constant, Heat Exchanger, 41 
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Time, Delay, 6, 8, 32, 34, 90,151, ]67 
Time Delay Circuits, 

AC, 216, 219, 220 
Time Delay Circuits, 

DC 215,217,218,219 
Time, Fall, 90 
Time, Recovery, 68 
Time, Reverse Recovery, 32 
Time, Rise, 90 
Time, Tum-Off, 5, 10, 124, 247, 248 
Time, Tum-Off, Circuit, 127 
Time, Tum-Off Test, 589 
Time, Tum-Off, Tester, 590 
Time, Turn-On, Gate Controlled, 584 

. Time, Tum-On, Tester, 584 
Timer Switches, 190 
TO-66 Package, Power Pac 

-Equivalent, 515; 516 
TO-220 Package, See Power Pac, 514 
Tolerance, Radiation, 559-600 
Torque, Stud, 519 
T-ouch Switch, 224 
Trade-Off's in Thyistor Design, 5 
Trade-Off's, Design, 599 
Transformer, Voltage Transient, 485 
Transformers, Pulse, 115 
Transient Effects, Heat Sink, 41 
Transient, Gate, 499 
Transient Thermal Impedance, 37, 

38,39,40,540 
Transient, Trigger Circuit, 498 
Transient Voltage Indicator, 475 
Transients, 489 
Transients, Voltage, 469 
Transistor Action in SCR, 1 
Transistor, Darlington, Light 

Activated, 413 
Transistor, Light Sensitive, 411 
Transistor, Photo, 411 
Transistor, Remote Base, 13,228,318 
Triac, 26, 181 
Triac Arrays, 191 
Triac Assemblies, 344 
Triac Circuits, 192 
Triac, Commutation, 186 
Triac, Commutation dv / dt, 66 
Triac, Light Activated, 434, 435 
Triac Pellet Structure, 182 
Triac Specifications, 629-632 
Triac, Speed Control, 493 
Triac, Theory, 184 
Triac, Thermal Resistance, 188 
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Triac Trigger Specifications, 633-637 
Triac Triggering, 314 
Triac, Tum-On, 492 
Trigger Angles, Maximum 

& Minimum, 249 
Trigger, Asymmetrical, 183 
Trigger Characteristics, Triac, 183 
Trigger Circuit, . .Mag Amp, 96 
Trigger Circuit, SCR One-Shot, 202 
Trigger Circuits, 85, 88, 91 
Trigger Circuits, di/dt Test, 584 
Trigger Circuits, Interaction, 498 
Trigger Circuits, Inverter, 118 
Trigger. Circuits, Phase Control, 249 
Trigger Circuits, Phase Shift, 95 
Trigger Circuits, Saturable 

Reactor, 96 
Trigger Diode, Bilateral, 110 
Trigger, Light, 161, 162 
Trigger, Neon, 296 
Trigger, Neon Lamp, 114 
Trigger Pulse Amplification, 119 
Trigger Pulse Generators, 98 
Triggering, 3, 604 
Triggering, Asymmetrical, III 
Triggering, Breakover, 182 
Triggering Characteristics, Light, 415 
Triggering, DC, 85 
Triggering, False, 497 
Triggering, Gate, 71, 85 
Triggering Modes of Triacs, 183, 184 
Triggering, Negative Pulse, 94 
Triggering, Optical, 161, 162 
Triggering, Parallel, 178 
Triggering Process, 7I 
Triggering, Pulse, 87 
Triggering, Simultaneous, 160 
Triggering, Slave, 94, 163, 200 
Triggering Triacs, 183,314 
Triggering, V(BO), di/dt 

Capability, 55 
Tubing Manufacturers, 549 
Tungsten Lamp Emittance, 409 
Tungsten Lamps, 419-423, 426 
Tunnel Diode, 23 
Tum-Off,5 
Tum-Off Current Gain, 12 
Tum-Off Mechanism, 4 
Tum-Off Methods, 127 
Tum-Off Switch, 12 
Tum-Off Time, 5, 10, 124 
Tum-Off Time Extender,247-248 



Tum-OH Time Test, 589 
Tum-OH Time Tester, 590 
Turn-OH Time Variation, 125, 126 
Tum-On, 2, 71,88,90, 74,492 
Tum-On Time, Gate Controlled, 584 
Tum-On Time Tester, 584 
Turn-On Voltage, 55 
Tum-On Voltage Test, 583 
Turn-On Voltage Tester, 583 
Two Transistor Analogy, 1 

UJT,183 
UJT, Programmable, 25 
UJT, Temperature Coefficient, 101 
UJT, Transient Suppression, 498 
Unijunction Specifications, 634-636 
Unijunction Transistors, 100, 183 
Unit Pak Package Mounting, 529 
Universal Motors, 287 
UPS Inverter, 383 

Varistor, Metal Oxide, 159 
V(BO) Triggering, di/dt 

Capability, 55 
VOE,50l 
VOM,63 
VORM, OH-State BlockingVoltage, 61 
Vehicle, Electric Controller, 369 
Voltage, Blocking, 5,10 
Voltage - Current Characteristics, 

Triac, 183 
Voltage, Forward Break-Over, 11,81 
Voltage, Gate Trigger, Test, 570 
Voltage, Measurement, 602 
Voltage, Non-Repetitive, 29 
Voltage, Peak OH-State, 567 
Voltage, Peak On-Stilte, Test, 579 
Voltage, Peak Point, 99 
Voltage, Peak Reverse, 236-240, 567 
Voltage Protective Circuits, 209, 212 
Voltage Ratings, 60 
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Voltage Ratings, High Frequency, 63 
Voltage Regulation, 355, 359, 383, 

387,396 
Voltage Regulator, 262 
Voltage Sensing Circuit, 224 
Voltage Sharing, 159 
Voltage Transients, 469 
Voltage, Tum-On, 55 
Voltage, Tum-On, Test, 583 
Voltage, Tum-On, Tester, 583 
Voltmeter, Peak Reading, 569 
Volume Requirements, Heat 

Exchanger, 542 
VRRM& VRSM (Reverse Voltage), 61 

Washers, Belleville, 519 
Water Cooling, 547 
Water Properties for Liquid 

Cooling, 549 
Watt Second Loss Curves, 58,60 
Wave Length, 423 
Welding, Current Rating, 49 
Wiring Layout, 490 

X/R Ratio, 452 

Zero-Voltage Switch, Light 
Activated, 435 

Zero-Voltage Switching, 201, 307, 
334,497 

Zero-Voltage Switching 
Circuits, CSCR, 312 

Zero Voltage Switching Circuits, 
Discrete Transistor, 310, 312, 315 

Zero Voltage Switching· 
Circuits, IC, 316 

Zero Voltage Switching 
Circuits, SCR, 313 

Zero Voltage SWitching, 
High Frequency, 320 

Zero Voltage Switching, 
Three Phase, 321 
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