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SILICON CONTROLLED 
SWITCH BRY39 

The BRY39 is a silicon planar p-n-p-n controlled switch designed for 
switching applications, primarily as a driverof numerical indicator tubes. 

Each semiconductor region is accessible, giving good design flexibility. 
TO-72 outline with the Anode Gate connected to the envelope. 

QUICK REFERENCE DATA 

P-N-P transistor 

-VET Max. emitter-base voltage 
(open collector) 70 V 

N-P-N transistor 

VCS Max. collector-base voltage 
(open emitter) 70 V 

-IEM Emitter current (peak value) 500 mA 

Ptot 
Max. total dissipation 
(Tamb~25°C) 250 mW 

T. Max. operating junction 
~ temperature 150 oC 

VAE Forward voltage 
IA=50mA, IC =O, 

RBE =10k12 < 1.4 V 

IH Holding current 
IC =10mA, -VBB=2.OV, 

RBE =10kSt < 1.0 mA 

ton Turn-on time < 0.25 µs 

tq Turn-off time < 5.0 µs 

OUTLINE AND DIMENSIONS 

Conforming to J. E. D. E. C. TO-72 
B.S. 3934 SO-12A/SB4-3 

For complete data see under 

Transistors in Volume 4 part II 
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THYRISTORS 

TENTATIVE DATA 

BT I 0 I Series 
BT 102 Series 

The BT101 and BT 102 series are ranges of p-gate reverse blocking thyris-
torsintended for use in domestic and light industrial equipment. The device 
is stud mounted and is similar in outline to SO-35A. 

VBO min. 

VRRM 
max. 

IT(AV) 
max. 

Tmb~85° C 

IT(RMS) 
max. 

T, max. 
J 

QUICK REFERENCE DATA 

BT101- 300R 

BT102- 300R 

300 

300 

500R 

500R 

500 V 

500 V 

6.5 A 

15 A 

125 oC 

Unless otherwise stated data is applicable to all types in both series 

OUTLINE AND DIMENSIONS 

Similar to J. E. D. E.C. TO-64 

B.S. 3934 SO-35A 

For details see page 2 
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88399 

10-32 UNF hex nut 

Shakeproof 
washer 

Inch dimensions derived from millimetre originals 

Millimetres Inches Note 

Ref. Min. Nom. Max. Min. Nom. Max. 

A - 10.1 - - 0.398 

kID - 9.5 - 0.374 

J - 21.7 - 0.854 

J1 - 17 - 0.669 

N 10.72 - 11.51 0.423 - 0.453 

N1 - 1.98 - 0.078 

N2 - - 3.2 - 0.126 

k7T 1.6 - 1.9 0.063 - 0.075 

NOTE 

1. This zone includes a 7/16in hexagon, across flats dimension 0.423in 
(10.75mm) minimum, 0.438in (11.12mm) maximum. 
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THYRISTORS BT I 0 I Series 
BT 102 Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 400Hz . Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note ) 
BT101- 300R 500R 
BT102- 300R 500R 

VRWM Crest working reverse voltage 200 400 V 

VIM  Repetitive peak reverse voltage 
(1°~ duty cycle at 50Hz) 300 500 V 

VRSM 
Non-repetitive peak reverse 
voltage (; lOms) 300 500 V 

VDWM Crest working off-state voltage 200 400 V 

VDRM 
Repetitive peak off-state voltage 
(lryo duty cycle at 50Hz) 300 500 V 

VDSM 
Non-repetitive peak off-state 
voltage ~ lOms) 300 500 V 

Current 

I Mean on-state current 
T(AV) 

(180°  conduction, Tmbs85° C, 

see graph on page 7 for higher Tmb) 6.5 A 

1T(RMS) 
R. M.S. on-state current 15 A 

1TRM 
Repetitive peak on-state current 50 A 

1TSM 
Non-repetitive peak on-state 
current (lOms, half sine-wave, 
following any rated load condition) 55 A 

lstart 
Starting current see graph on page 8 

di Rate of rise of on-state current 50 A/µs 
dt 

NOTE 

Theaeratingsdonotapplywhen the gate is positive with respect to cathode. 

GATE TO CATHODE 

PG(AV) 
Average gate power (forward 
and reverse) (averaged over 
any 20ms period) 0.5 W 
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RATINGS (cont'd) 

Temperature 

Tst min. Storage temperature min. 
g 

Tst max. Storage temperature max. 
g 

T, max. Junction temperature max. 

THERMAL CHARACTERISTICS 

R'th(j-mb) 

Rth(i) 

Rth(j-amb) 

-55 

125 

125 

oC

oC

0 
C 

Maximum thermal resistance 
junction to mounting base 3.0 degC/W 

Maximum contact thermal resistance 
for a torque of 9 kg cm on the nut 0.5 degC/W 

Maximum thermal resistance junction 
to ambient with nut and washer 40 degC/W 

ELECTRICAL CHARACTERISTICS (T. = 125°C unless otherwise stated) 
J 

\~ 

BT 101- 300R 500R 
BT102- 300R 500R 

V~ Min. forward breakover voltage 300 500 V `~ 

V Max. instantaneous on-state voltage 
T at IT =20A, Tj =25° C 2.3 V 

iD Max. off-state leakage current 
at VDWM 1.5 mA 

iR Max. reverse leakage current 
at VRWM 1.5 mA 

VG,r Min. instantaneous trigger voltage 
to initi ate turn-on at T. = 25°C BT 101 2.0 V 

~ BT 102 2.5 V 

at T,=-10° C BT 101 2.1 V 
~ BT102 2.8 V 

I Min. instantaneous trigger current 
GT 

to initiate turn-on at T.=25° C BT101 10 mA ~"'~ 
~ BT102 50 mA 

at T,= -10° C BT101 13 mA 
1 BT102 65 mA 

VGD Max. continuous gate voltage which 
will not initiate turn-on 250 mV 

VRG Max. reverse gate voltage for 
negligible reverse gate dissipation 5.0 V 

MECHANICAL DATA 

Maximum torque on hexagon or nut 17kg cm 1.31b ft 

Minimum torque on hexagon or nut 9kg cm 0.61b ft 

Recommended diameter of hole 
in heatsink 5.2mm 0.205in ti✓ 
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THYRISTORS 

OPERATING NOTES 

BT I 0 I Series 
BT 102 Series 

1. Thyristors may be soldered directly into the circuit but heat conducted 
to the junction should be kept to a minimum by the use of a thermal 

shunt. 

2. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above ambient 

are illustrated below. 

Rth(j-mb) - 3.OdegC/W 

B'th(i) - 0.5degC/W 

Rth~) 

Junction temperature 
1 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the graph on page 7 is as follows:-

Starting with the curve of maximum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 
the appropriate heatsink curve is reached. Finally trace downwards to 
determine the maximum ambient temperature. (Note that these curves 
are for the whole thermal system i.e. the 20degC/W curve is in fact, 
20 (Rth(h)) + 0.5 (Rth(i)) + 3 (R~(j_mb)) = 23.5degC/W. 

Rth(i) is the contact thermal resistance for minimum torque, as given 

on page 4. Rth(h) is the thermal resistance of the heatsink used. 

Alternatively, for a given mean on-state current and conduction angle 

the mounting base temperature may be found from the right-hand scale 
of the graph on page 7. Thus, knowing the maximum ambient temperature 
the maximum value of 

Rth~) 
is given by:-

_ Tmb - Tamb 
Rth(h) P

tot 
max. - R'th(i) 

3. Overload conditions 

The method of using the graph on page 9 is as follows:-

Starting with the curve of maximum dissipation as a function of mean 
on-state overload current, for a particular current value trace upwards 

to meet the appropriate conduction angle curve. Then trace horizontally 

until the appropriateheatsink curve is reached. Finally trace downwards 

to determine the permitted overload time. 
After the permitted overload time the device must revert to normal 
operation as derived from the graph on page 7. 
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THYRISTORS BT 10 I Series 
BT 102 Series 
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THYRISTORS 
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THYRISTORS 

TENTATIVE DATA 

BTX 18 
Series 

The BTX18 series is a range of p-gate reverr,e blocking thyristors, in the 
J.E.D.E.C. TO-5 outline, intended for use in general lo~~ poo~erapplications 
up to 1.OA mean on-state current. 

QUICK REFERENCE DATA 

BTXlB- 100 200 300 400 500 

*VD 100 200 300 400 500 V 

VRSM 
120 240 350 500 600 V 

VRWIVI 
100 200 300 400 500 V 

IT(AV) 
max. 

T =105oC 1.0 A 
case 

Tamb-60oC, 

in free air 250 

T, max. 125 
1 

Rth(j-case) 
10 degC/W 

Rth (j-amb) 
200 degC / W 

*Rating applies when 1kSl resistor is connected between gate and cathode 

mA 

0 
C 

Unless otherwise stated data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to J. E. D. E. C. TO-5 
B.S. 3934 SO-3/SB3-3A 

For details see page 5 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 400Hz. Simultaneous 

applications of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Vcltage (see note 1) 

BTX18- 100 200 300 400 500 

VR Continuous reverse 
voltage 100 200 300 400 500 V 

VRWM Crest working 
reverse voltage 100 200 300 400 500 V 

VIM Repetitive peak reverse 
voltage (1% duty cycle 

at 50Hz) 120 240 350 500 600 V 

VIM Non-repetitive peak 
reverse voltage 

(tsl0ms) 120 240 350 500 600 V 

VD Continuous 
off-state voltage lOn 200 300 400 500 V 

VDWM Crest working 
off-state voltage 100 200 300 400 500 V 

VDRM 
Repetitive peak 
off-state voltage 

(1% duty cycle at 50Hz) 120 240 350 500 600 V 

VDSM 
Non-repetitive peak 
off-state voltage 

dV 

(t~lOms) 

Rate of rise of voltage 

120 240 350 500 600 V 

dt not to trigger the device See page 11 

NOTE 

1. These ratings apply for zero or negative bias on the gate with respect 
to the cathode, and when a 1kS2 resistor is connected between gate and 
cathode. 
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THYRISTORS BTX 18 

Current 

Series 

IT Continuous on-state current 
(T =100° C) 
case 

1.6 A 

IT(AV) 
Mean on-state current 
(see page 7) 1.0 A 

1T(RMS) 
R. M.S. on-state current 1.6 A 

ITRM 
Repetitive peak on-state current 10 A 

ITSM 
Non-repetitive peak on-state current 
(t=10ms, half sinewave) 10 A 

GATE TO CATHODE (with 1.OkSlresistor connected between gate and cathode) 

Voltage 

V FGM 

VRGM 

Current 

I 
FGM 

Power 

Peak forward gate voltage 

Peak reverse gate voltage 

Peak forward gate current 

10 V 

5.0 V 

0.2 A 

PGM Peak gate power 0.5 W 

PG(AV) 
Average gate power 0.05 W 

Temperature 

Tst min. Storage temperature min. -55 oC 
g 

Tst max. Storage temperature max. 125 oC 
g 

T, max. Junction temperature max. 125 oC 
J 

THERMAL CHARACTERISTICS 

Rth(j-case) 
Thermal resistance from 
junction to case 10 degC/W 

Rth(j-amb) 
Thermal resistance from 
junction to ambient 200 degC/W 

FEBRUARY 1969 
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ELECTRICAL CHARACTERISTICS (with 1k52 resistor between gate and cathode) 

Measured at T.=125 C unless otherwise stated 
J 

BTX18- 

V~ Minimum forward break-
over voltage (see note 2) 

V,I, Maximum instantaneous 
on-state voltage at IT =1.OA, 
T~ = 25° C (see note 4) 

iD Maximum off-state leakage 
current at VDWM

iR Maximum reverse leakage 
current at VRWM

VGT Minimum instantaneous 
trigger voltage to initiate 
turn-on at T. = 25° C 

J 

IGT, Minimum instantaneous 

100 200 300 400 500 

120 240 350 500 600 V 

1.5 V 

800 400 275 200 160 µA 

800 400 275 200 160 µA 

2.0 V 

trigger current to initiate 
turn-on at T. = 25° C 5.0 mA 

J 

VGD Maximum continuous gate 
voltage which will not 
initiate turn-on 200 mV 

IH

I 
L 

Maximum holding current 
at T, = 25° C (see note 3) 

J 

Typical latching current 

t Turn-off time at 
q IT =300mA, IR=175mA 

NOTES 

See page 12 

5.0 mA 

10 mA 

2. The device is not suitable for operation in the forward breakover mode. 

3. Measured under the following conditions 

Anode supply voltage=+6.OV 

Initial on-state current after gate triggering=50mA 

The current is reduced until the device turns off. 

4. V,r is measured along the leads at lcm from the case. 
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THVRISTORS BTX18 
Series 

SOLDERING AND WIRING RECOMMENDATIONS 

1. When using a soldering iron the thyristor may be soldered directly into 

the circuit, but the heat conducted to the junction should be kept to a 

minimum by the use of a thermal shunt. 

2. Thyristors may be dip soldered at a solder temperature of 245 C, for 

a maximum soldering time of 5 seconds. The case temperature during 

dip .soldering must not at any time exceed the maximum storage tem-

perature. These recommendations apply to a thyristor mounted flush 

ona board with punched-through holes, or spaced 1.5mm above a board 
having plated-through holes. 

3. Care should be taken not to bend the leads nearer than 1.5mm from the 
seal. 

OUTLINE AND DIMENSIONS 

Conforming to B.S.3934 SO-3/SB3-3A 

J. E.D. E. C. TO-5 

1. Cathode 
2. Gate 
3. Anode 

anode connected to case 

Millimetres 

A 

B 

C 

Min. 

9.10 

8.20 

6.15 

Nom. 

- 

- 

- 

Max. 

9.39 

8.50 

6.60 

D - 5.08 

E 0.71 - 0.86 

F1 - - 0.51 

F2 12.7 - -

F3 38.1 - 41.3 

G1 - 1.01 

G2 0.41 - 0.48 

G3 - 0.53 

H 0.4 -

J 0.74 - 1.01 
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THYRISTORS 

d 
N 

F °, 

O 
n 

m 

B
T

X
1
8
 
S

er
ie

s 

1 

BTX18 
Series 

i 

., o 
°3 m 
a -~ 

J ~O 

,oE = a O 

I l l l l l l l l l l i f
0 
N 

0 

N_ 

L ~ 
~' L 
C V 

C O 
o .~ 
~' L 
L d Q) 
d d d 
aLrn 0 c 0 
L d 

a 

O L C 
It O O 

0 

MAXIMUM CASE AND AMBIENT TEMPERATURES FOR VARIOUS 

VALUES OF MEAN ON-STATE CURRENT AND HEATSINK 
THERMAL RESISTANCE 

n 

0 

0 

a 

a 
i= 

H 

0 

O 

0 

MARCH 1968 BTX18 Series Page 7 



O 
O 
n 
m 

U 
e~ 

m 
n 

O 
N 
n 

~ °O 
Of t0 
it it 

Q Q 
F 
N 

~ M 
p O 

0  
O 
M 

tl  
OI  
C  
O  
C  
O  

v 
II  
C 
O 
U 

N 
O O ~ 

DEBATING CURVE FOR A DEVICE OPERATING IN FREE AIR 
WITHOUT A HEATSINK 

eJ 

E 
0 
H-

O 
N 

O 
O 

O 

O 
tp 

O 
R 

O 
N 

O 

MARCH 1968 

~1 
(M`~~lla/Jrd 

V 
BTX18 Series Page 8 



THYRISTORS 
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THYRISTORS 
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THYRISTORS 

TENTATIVE DATA 

BTX30 
Series 

The BTX30 series is a range of p-gate reverse blocking thyristors, in the 
J. E. D. E. C. TO - 5 outline, intended for use in general low power ap-

plications up to 1.OA mean on-state current. 

QUICK REFERENCE DATA 

BTX30- 100 200 300 400 500 

VDWM 100 200 300 400 500 V 

VRWM 100 200 300 400 500 V 

VIM  150 300 400 500 600 V 

I,r(AV) max 

T =85° C 1.0 A 
case 

Tamb-60°C, 

in free air 150 mA 

T max. 125 oC 

Rth(j-case) 
20 degC/W 

Rth(j-amb) 
250 degC/W 

Unless otherwise stated data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to J. E.D. E. C. TO-5 
B.S. 3934 SO-3/SB3-3A 

For details see page 5 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

NOTE 

The following ratings apply for the frequency range 0 to 400Hz. Simultaneous 

application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX30-

VRWM Crest working 
reverse voltage 

VRRM 
Repetitive peak 
reverse voltage 

100 200 300 400 500 

100 200 300 400 500 V 

100 200 300 400 500 V 

VRSM 
Non-repetitive peak 
reverse voltage 

(t~5ms) 150 300 400 500 600 

VDWM Crest working 
off-state voltage 100 200 300 400 500 

VDRM 
Repetitive peak 
off-state voltage 100 200 300 400 500 

\~ 

v ,`~ 

V 

V 

1. These ratings apply for zero or negative bias on the gate with respect 
to cathode. 

Current 

IT Continuous on-state 
current (T = 85°C) 1.2 A 

case 
for other temperatures see pages 7 and 8 

I Mean on-state current 

case 
1.0 A 

for other temperatures see pages 7 and 8 

1TRM 
Repetitive peak 
on-state current 10 A 

ITSM 
Non-repetitive peak 
on-state current 

(t=10ms, half sine-wave) 15 A 

~~ 
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n 

THYRISTORS 

RATINGS (cont'd) ` 

GATE TO CATHODE 

Voltage 

VRGM 
Peak reverse gate voltage 

VFGM 
Peak forward gate voltage 

BTX30 
Series 

6.0 V 

10 V 

Current 

IFGM 
Peak forward gate current 0.1 A 

Power 

/~,,, PGM Peak gate power 0.1 W 

PG(AV) 
Average gate power 0.05 W 

i~ 

Temperature 

Tstg min. 

Tstg max. 

T. max. 
J 

Storage temperature min. -65 

Storage temperature max. 125 

Junction temperature max. 125 

THERMAL CHARACTERISTICS 

Rth(j-case) 
Thermal resistance from 
junction to case 

Rth(j-amb) 
Thermal resistance from 
junction to ambient 

0 
C 
oC

oC

20 degC/W 

250 degC/W 
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ELECTRICAL CHARACTERISTICS (T,=125oC unless otherwise stated) 
7 

BTX30- 

V~ Minimum forward break-
over voltage (see note 2) 

100 200 300 400 500 

100 200 300 400 500 

VT Maximum instantaneous 
on-state voltage at 
IT=1.OA, T~ = 25° C 
(see note 4) 1.6 V 

iD Maximum off-state leakage 
current at VDWM 1,0 mA 

iR Maximum reverse leakage 
current at VRWM 1.0 mA 

VGA, Minimum instantaneous 
trigger voltage to initiate 
turn-on at T. = 25° C 3.0 

1 

IGO, Minimum instantaneous 
trigger current to initiate 
turn-on at T. = 25° C 10 mA 

J 

VGD Maximum continuous gate 
voltage which will not 
initiate turn-on 200 mV 

IH Maximum holding current 
at T.=25°C (see note 3) 25 mA 

1 

IL Maximum latching current 25 mA 

NOTES 

2. The device is not suitable for operation in the forward break-over mode. 

3. Measured under the following conditions:-

Anode supply voltage=+6.OV 

Initial on-state current after gate triggering=50mA 

The current is reduced until the device turns off. 

4. V3, is measured along the leads at lem from the case. 
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THYRISTORS 

SOLDERING AND WIRING RECOMMENDATIONS 

BTX30 
Series 

1. When using a soldering iron the thyristor may be soldered directly into 
the circuit, but the heat conducted to the junction should be kept to a 
minimum by the use of a thermal shunt. 

2. Thyristors may be dip-soldered at a solder temperature of 245° C for 

a maximum soldering time of 5 seconds. The case temperature during 

dip-soldering must not at any time exceed the maximum storage temp-

erature. These recommendations apply to a thyristor mounted flush on a 
board with punched-through holes, or spaced at least 1.5mm above a 
board having plated-through holes. 

3. Care should be taken not to bend the leads nearer than 1.5mm from the 
seal . 

OUTLINE AND DIMENSIONS 

Conforming to B.S.3934 SO-3/SB3-3A 
J.E.D.E.C. TO-5 

Connections 

1. Cathode 

2. Gate 

3. Anode 

Anode connected to case 

Millimetres 

A 

B 

C 

Min. 

9.10 

8.20 

6.15 

Nom. 

- 

- 

- 

Max. 

9.39 

8.50 

6.60 

D - 5.08 

E 0.71 0.86 

F1 0.51 

F2 12.7 

F3 38.1 41.3 

G1 1.01 

G2 0.41 0.48 

G3 0.53 

H 0.4 

J 0.74 1.01 

FEBRUARY 1969 
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THYRISTORS BTX30 
Series 
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THYRISTORS BTX30 
Series 
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THYRISTORS BTX35 Series 

TENTATIVE DATA 

The BTX35 series is a range of p-gate reverse blockingthyristors with 

controlled avalanche characteristics for use in power control circuits . This 
range of thyristors is capable of absorbing transient energy within the 

rectifier circuit without damage. 

Unless otherwise shown data is applicable to all types in the series 

,~ 

wr~ 

~~ 

QUICK REFERENCE DATA 

Type BTX35- 500R 600R 700R 800R 

VBO min. 550 660 770 880 V 

VRA min. 550 660 770 880 V 

IF(AV) 
12 A 

Reverse power surge (non-repetitive) 

10µs, T.=25oC 18 kW 
J 

10µs, T.=125oC 7.5 kW 
J 

OUTLINE AND DIMENSIONS 

Conforms to J.E.D.E.C. TO-48 
B.S. 3934 SO-36 

For details see page D2. 
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i/4-28UNF-2A 
(6 35mm.) 

Shak¢proof 
wash¢r 

M 
F 

rCathod¢ 

~~_~~ ~ D 

■ \. ~T2 \ 

Ni \ ` 

N J 
\ 

Anod¢ `Gat¢ 

86391 

a 

at¢ 

Positiv¢ conn¢ction wh¢n 
us¢d in r¢ctifi¢r circuit. 

Millimetre dimensions derived from inch originals 

Dimensions 

Ref, Millimetres 
Min. Max, 

~JD 16.51 

F> 2,9 5,5 

J 30.48 

~M 4.91 6.35 

N 10.72 11.50 

N1 2, 26 

S 3, 05 

~JTl 3,18 4,44 

~T2 1,53 

Inches 

Min, Max. 

.650 

Notes 

.113 ,220 1 

1,200 

,193 ,250 2 

,422 ,453 

, 089 2 

.120 3 

.125 ,175 

.060 

NOTES 1. This zone includes a 9/16" hexagon, across flats dimension (13, 82mm) 
. 544" min. , (14, 27mm) .562" max, 

2, ~JM refers to length Nl . 3, Minimum flat. 
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THYRISTORS BTX3S Series 

RATINGS 

Limiting values of operation according to the absolute maximum system 

Electrical 

The following ratings apply for the frequency range 50c/s to 400c/s, 

Simultaneous application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage 

Type BTX35- 500R 600R 700R 800R 

r 1 

~~ 

VR Continuous reverse 
voltage (see note 1) 500 600 700 800 Vd.c. 

VRWM 
Crest working reverse 
voltage (see note 1} 500 600 700 800 V 

VB Continuous blocking 
voltage (see note 2) 500 600 700 800 Vd,c. 

VBWbI 
Crest working blocking 

voltage (see note 2) 500 600 700 800 V 

NOTES 

1, These ratings apply for zero or negative bias on the gate with respect 

to cathode. To ensure that no device will thermally run away at maximum 

voltage ratings, the total thermal resistance between junction and 
ambient must not exceed 9, 0 deg C/W for a, c, operation and 4.5 'deg C/W 

for d, c, operation, 

2, These ratings apply when the rate of rise of forward voltage is less 

than 20V/µs. 

Current 

IF Continuous forward current 

IF(AV) 
Mean forward current 
(see page C2) 

IFRM 
Repetitive peak forward 
current 

IFSM 
Maximum forward surge 
current (see page C4 and C5) 

I2t I2t for fusing (1, 5ms to lOms) 

(see page C5) 

IRRM 
Maximum repetitive peak 

reverse current during 

turn-off interval 

15 A 

12 A 

115 A 

106 A 

55 A2s 

20 A 
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GATE TO CATHODE 

Voltage 

VGFM 
Maximum peak forward 
gate voltage 

Anode positive w, r, t, cathode 10 V 

Anode negative w,r.t, cathode 250 mV 

VGRM 
Maximum peak reverse 

gate voltage 5, 0 V 

Current 

IGFM 
Maximum peak forward 
current 

Dissipation 

PGM Maximum peak gate power 

PG(AV) 
Maximum average gate power 

Thermal 

2, 0 A 

5, 0 W 

0.5 W 

Operating temperature range -55 to +125 oC 

Storage temperature range Tstg -55 to +125 oC 

Maximum junction temperature T, max, 125 oC 
J 

THERMAL CHARACTERISTICS 

A. Maximum thermal resistance 
-~ from junction to mounting-base 2.0 degC/W 

A. Contact thermal resistance 
1 for a torque of 17kg cm on 

the nut 

.~ 

`~ 
0, 2 deg C/W 

8. Contact thermal resistance 
i 

with mica washer 4, 0 deg C/W 

~.✓ 
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THYRISTORS BTX35 Series 

ELECTRICAL CHARACTERISTICS (T~=125° C unless otherwise stated) 

500R 600R 700R BOOR 

VBO Minimum forward breakover 
voltage (see note 3) 550 660 770 880 V 

V~ Minimum reverse avalanche 
voltage 550 660 770 880 V 

i8  Maximum forward leakage 
current at VBWM 6. 0 5. 0 4.5 4. 0 mA 

iR Maximum reverse leakage 
current at VRWM 6.0 5, 0 4, 5 4.0 mA 

Maximum non-repetitive 
reverse avalanche power 
(10µs) 

T.=25oC 18 kW 
J 

T.=125oC 7.5 kW 
J 

VF Maximum instantaneous 
forward voltage drop, 
at IF =50A and T.=25oC 3.0 V 

J 
VGT Minimum instantaneous 

trigger voltage to initiate 
turn-on at T. = 25oC 3, 5 V 

J 
IGT Minimum instantaneous 

trigger current to initiate 
turn-on at T.=25oC 65 mA 

J 

VGNT 
Maximum continuous gate 
voltage which will not 
initiate turn-on 250 mV 

IH Typical holding current 10 mA 

I Typical pick-up current 20 mA 
pu 

t Typical turn-on time (see page C7) 2. 0 µs 
on 

toff 
T}'pical turn-off time (see page C9) 15 µs 

NOTES 

3. This device will breakover at any voltage greater than that stated into 
the maximum rated current. 

OCTOBER 1966 
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MECHANICAL DATA 

Weight 

Without accessories 10 g 

0.35 oz 

With accessories 15 g 

ACCESSORIES 

Accessory 

1/ 4 in UNF nut 

Shakeproof washer 

Insulating bush 

Mica washer 

Tag 
} 

Code No. 

56264A 

0.53 oz 

Notes 

Supplied 

with 

thyristor 

Supplied on 

request 

~/ 
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THYRISTORS BTX35 Series 

OPERATING NOTES 

1. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum 
instantaneous trigger current to initiate turn.-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

2. Thyristors may be soldered directly into the circuit but the heat con-
ducted to the junction should be kept to a minimum by the use of a 
thermal shunt. 

3. Dissipation and heatsink considerations 

The various .components of the rise of junction temperature above 
ambient are illustrated below: - 

Junction temperature 

Aj-mb 
= 2. 0 deg C/W 

8.=0.2degC/W 
i 

9h

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows; -

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 
the appropriate Ai + 6h curve is reached. Finally trace downwards to 
determine the maximum ambient temperature. 

9i is the contact thermal resistance for minimum torque, as given on 
page D5. 6h is the thermal resistance of the heatsink and depends on 
the coolingconditions underwhich the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. 
For values of 9h for blackened vertical heatsinks see the curve on 
page C3. 
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Alternatively, for a given mean forward current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, luiowing the maximum ambient 
temperature the maximum value of Ah is given by: - 

8 _ Tmb - Tamb 
- A. h P

tot 
max. i 

The size of the heatsink required may be found from the graph on 
page C3. 

APRIL 1965 Page D8 



THYRISTORS BTX35 Series 
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THYRISTORS BTX35 Series 
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THYRISTORS BTX35 Series 
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THYRISTORS BTX35 Series 
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THYRISTORS BTX35 Series 
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THYRISTORS BTX36 Series 

TENTATIVE DATA 

The BTX36 series is a range of p-gate reverse blocking thyristors with 

controlled avalanche characteristics for use in power control circuits. This 

range of thyristors is capable of absorbing transient energy within the 

rectifier circuit without damage. 

Unless otherwise shown data is applicable to all types in the series 

QUICK REFERENCE DATA 

Type BTX36- 500R 600R 700R 800R 

VBO min. 550 660 770 880 V 

VRA min. 550 660 770 880 V 

IF(AV) 
max. 16 A 

Reverse power surge (non-repetitive) 

10µs, T,=25oC 18 kW 
J 

10µs, T,=125oC 7.5 kW 

OUTLINE AND DIMENSIONS 

Conforms to J.E.D.E.C. T0~8 
B.S. 3934 SO-36 

For details see page D2. 
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M 
i/4-28UNF- 2A 

(635mm) 

F 

86391 ~ 

rCathod¢ 

II~ 
N~~~ 

N 

Anod¢ 

Shak¢proof 
wash¢r 

T2 

~D 

J 

Gat¢ 

at¢ 

Positiv¢ conn¢ction wh¢n 
us¢d in r¢ctifi¢r circuit. 

Millimetre dimensions derived from inch originals 

Dimensions 

Ref. Millimetres 

Min. Max, 

~D 16.51 

F 2.9 5,5 

J 30.48 

~M 4.91 6.35 

N 10.72 11.50 

N1 ?. 26 

S 3,05 

~T1 3,18 4.44 

O~T2 1, 53 

Inches 

Min. Max. 

.650 

Notes 

,113 .220 1 

1.200 

.193 .250 2 

,422 ,453 

, 089 2 

,120 3 

,125 .175 

, 060 

NOTES 1. This zone includes a 9/ 16" hexagon, across flats dimension (13.82mm) 
. 544" min. , (14.27mm) .562" max. 

2. ~M refers to length Nl . 3. Minimum flat. 
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THYRISTORS BTX36 Series 

VR Continuous reverse 
voltage (see note 1) 

VRWM 

VB

VBWM 
Crest working blocking 

NOTES 

Crest working reverse 
voltage (see note 1) 

Continuous blocking 
voltage (see note 2) 

voltage (see note 2) 

RATINGS 

Limiting values of operation according to the absolute maximum system 

Electrical 

The following ratings apply for the frequency range 50c/s to 400c/e. 
Simultaneous application of all ratings is inferredunless otherwise stated, 

ANODE TO CATHODE 

Voltage 

BTX36 - 500R 600R 700R BOOR 

500 600 700 800 Vd. c. 

500 600 700 800 V 

500 600 700 800 Vd.c. 

500 600 700 800 V 

1. These ratings apply for zero or negative bias on the gate with respect 
to cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between. junction and 
ambient must not exceed 9.0 deg C/W for a. c, operation and 4.5 deg C/W 
for d.c operation. 

2. These ratings apply when the rate of rise of forward voltage is less 
than 20V/µs. 

Current 

IF Continuous forward current 19 A 

IF(AV) 
Mean forward current 
(see page C2) 16 A 

IFRM 
Repetitive peak forward 
current 140 A 

IFSM 
Maximum forward surge 
current (see page C4 and C5) 136 A 

I2t I2t for fusing (1.5ms to lOms) 
(see page C5) 75 A2s 

ISM Maximum repetitive peak 
reverse current during 
turn-off interval 20 A 
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GATE TO CATHODE 

Voltage 

VGFM 
Maximum peak forward 
gate voltage 

Anode positive w. r. t. cathode 10 V 

Anode negative w, r, t. cathode 250 mV 

VGRM 
Maximum peak reverse 
gate voltage 5, 0 V 

Current 

1GFM 
Maximum peak forward 
current 2,0 A 

Dissipation 

PGM Maximum peak gate power 5.0 W 

PG(AV) 
Maximum average gate power 0.5 W 

Thermal 

Operating temperature range -55 to +125 oC 

Storage temperature range Tstg -55 to+125 ° C 

Maximum junction temperature T, max. 1Z5 oC 
J 

THERMAL CHARACTERISTICS 

Maximum thermal resistance 
6~-mb 

from junction to mounting-base 

8. Contact thermal resistance 
1 for a torque of 17kg cm on 

the nut 

8. Contact thermal resistance 
1 with mica washer 

APRIL 1965 
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2.0 deg C/W 

0.2 deg C/W 

4.0 deg C/W 
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THYRISTORS BTX36 Series 

ELECTRICAL CHARACTERISTICS (T.=125oC unless otherwise stated) 
J 

500R 600R 700R BOOR 

VBO 

V~ 

iB

iR

NOTE 

VF

VGT 

IGT 

VGNT 

IH

I 
pu 

ton 

toff 

Minimum forward breakover 
voltage (see note 3) 

Minimum reverse avalanche 
voltage 

Maximum forward leakage 
current at 

VBWM 
Maximum reverse leakage 
current at 

VRWM 
Maximum non-repetitive 
reverse avalanche power 
(10µs) 

T. = 25oC 

T. =125oC 
J 

Maximum instantaneous 
forward voltage drop, 
at IF =50A and T~=25oC 

Minimum instantaneous 
trigger voltage to initiate 
turn-on at T.=25oC 

Minimum instantaneous 
trigger current to initiate 
turn-on at T.=25oC 

J 
Maximum continuous gate 
voltage which will not 
initiate turn-on 

Typical holding current 

Typical pick-up current 

Typical turn-on time (see page C7) 

Typical turn-off time (see page C9) 

550 660 770 880 V 

550 660 770 880 V 

6. 0 5, 0 4.5 4. 0 mA 

6.0 5, 0 4, 5 4, 0 mA 

18 kW 

7.5 kW 

2, 0 V 

3, 0 V 

40 mA 

250 mV 

10 mA 

20 mA 

2, 0 µs 

15 µs 

3, This device will breakover at any voltage greater than that stated into 
the maximum rated current. 
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MECHANICAL DATA 

Weight 

Without accessories 10 

0.35 

With accessories 15 

0.53 

ACCESSORIES 

Accessory Code No. Notes 

1/ 4 in UNF nut Supplied 

Shakeproof washer with 

thyristor 

Insulating bush Supplied on 

Mica washer 56264A request 

Tag 

g 

o~ 

6 

o~ 

~~ 
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THYRISTORS BTX36 Series 

OPERATING NOTES 

i. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum 
instantaneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or-above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded, 

2. 'Phyristors may be soldered directly into the circuit but the heat con-
ducted to the junction should be kept to a minimum by the use of a 
thermal shunt. 

3, Dissipation and heatsink considerations 

The various components of the rise of junction temperature above 
ambient are illustrated below: - 

6j-mb 
= 2. 0 deg C/W 

6 i = 0.2 deg C/W 

6h

Junction temperature 

Mounting base temperature 

~ Heatsink temperature 

~ Ambient temperature 

The method of using the curve on page C2 is as follows: -

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 

the appropriate Ai + 9h curve is reached. Finally trace downwards to 
determine the maximum ambient temperature. 

6i is the contact thermal resistance for minimum torque, as given on 
page D5, 9h is the thermal resistance of the heatsink and depends on 
the cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. 

For values of 9h for blackened vertical heatsinks see the curve on 
page C3. 
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Alternatively, for a given mean forward current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, lrnowing the maximum ambient 
temperature the maximum value of 9h is given by: - 

8 - 
Tmh 

- 
Tamb 

- A. 
h P

tot 
max. i 

The size of the heatsink required may be found from the graph on 
page C3. 
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THYRISTORS BTX36 Series 
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THYRISTORS BTX36 Series 
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THYRISTORS BTX36 Series 
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THYRISTORS BTX36 Series 
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THYRISTORS BTX36 Series 
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THYRISTORS BTX36 Series 
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THYRISTORS BTX37 Series 

TENTATIVE DATA 

The BTX37 series is a range of p-gate reverse blocking thyristors with 
controlled avalanche characteristics for use in power control circuits. 
This range of thyristors is capable of absorbing transient energy within 
the rectifier circuit without damage. 

Unless otherwise shown data is applicable to all types in the series 

QUICK REFERENCE DATA 

Type BTX37 - 500R 600R 700R BOOR 

VBO min. 550 660 770 880 V 

V~ min. 550 660 770 880 V 

IF(AV) 
max. 50 A 

Reverse power surge (non-repetitive) 

10µs, T~=25oC 40 kW 

10µs, T~ =125oC 18 kW 

OUTLINE AND DIMENSIONS 

For details see page D2 
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~- A ~ Anod¢ 
F
r

I mD 
0M 

N, ~«-

N-+ 

2 -20UNF-2A 
(127mm) 

/~\ 

~_ s ~ ~D~ 
Shak¢proof 
wash ¢r 

i 
Nut 

83285 

The cathode lead kg is being introduced. Thyristors without this lead will 

conform to V.A,S,C,A, outline SO-30A. Those with k2 will conform to 

SO-30C. 

Dimensions in millimetres 

Min, Max. Notes Min. Max. Notes 

A 28.57 Q 63,5 1 

~D 31.24 S1 16.51 

~jDl 26.19 26.97 1 S2 6.35 3 

F 4.4 8.8 S3 7.62 

~M 10.55 12.70 2 S4 3.81 3 

N 18.5 21.0 

Nl 3.17 2 ~Tl 6.35 8.40 

O l 140 203 ~T2 2.80 3.93 

02 166 228 

NOTES 1. The device, with the exception of the hexagon, stud and flexible 
lea8s, lies within length Q and diameter OJDl . Q allows for the leads 
to be bent at right angles. 

2. ~M refers to the unthreaded length N1. 

3. Minimum flat. 
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THYRISTORS BTX37 Series 

~'1 
RATINGS 

Limiting values of operation according to the absolute maximum system 

Electrical 

The following ratings apply for the frequency range 50c/s to 400c/s. 
Simultaneous applicationof all ratings is inferredunless otherwise stated. 

ANODE TO CATHODE 

Voltage 

VR

VRWM 

VB

VBWM 

NOTES 

Type BTX37 

Continuous reverse 
voltage (see note 1) 

Crest working reverse 
voltage (see note 1) 

Continuous blocking 
voltage (see note 2) 

Crest working blocking 
voltage (see note 2) 

500R 600R 700R 800R 

500 600 700 800 Vd. c. 

500 600 700 800 V 

500 600 700 800 Vd. c. 

500 600 700 800 V 

1. These ratings apply for zero or negative bias on the gate with respect 
to cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between junction and 
ambient must not exceed 3.0 deg C/W for a. c. operation and 1.5 deg C/W 
for d. c. operation. 

2. These ratings apply when the rate of rise of forward voltage is less 
than IOV/µs. 

Current 

IF Continuous forward current 75 A 

IF(AV) 
Mean forward current 
(see page C2) 50 A 

IFRM 
Repetitive peak forward 
current 700 A 

1FSM 
Maximum forward surge 
current (see page C4 and C5) 680 A 

I2t I2t for fusing (1. 5ms to lOms) 
(see page C5) 2000 A2s 

IRRM 
Maximum repetitive peak 
reverse current during 
turn-off interval 30 A 
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GATE TO CATHODE 

Voltage 

VGFM 
Maximum peak forward 
gate voltage 

Anode positive w. r, t. cathode 

Anode negative w, r, t, cathode 

10 V 

250 mV 

VGA  Maximum peak reverse 
gate voltage 5. 0 V 

Current 

IGFM 
Maximum peak forward 
current 2,0 A 

Dissipation 

PGM 

PG(AV ) 

Thermal 

Maximum peak gate power 

Maximum average gate power 

5.0 W ~`"~ 

0.5 W 

Operating temperature range - 55 to +125 

Storage temperature range Tst - 55 to +125 
g 

Maximum junction temperahsre T, max. 125 
J 

THERMAL CHARACTERISTICS 

6j-mb 
Maximum thermal resistance 
from junction to mounting-base 

8. Contact thermal resistance 
1 for a torque of 17kg cm on 

the nut 

°C 

oC

oC

0.6 degC/W `1 

0.1 degC/W 
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THYRISTORS BTX37 Series 

n 
ELECTRICAL CHARACTERISTICS (T.=125oC unless otherwise stated) 

J 

~, 

VBO Minimum forward breakover 
voltage (see note 3) 

V~ Minimum reverse avalanche 
voltage 

iB Maximum forward leakage 
current at VBWM

iR Maximum reverse leakage 

current at V
RWM 

Maximum non-repetitive 
reverse avalanche power 
(10µs) 

T.=25oC 
J 

T. =125oC 
J 

VF, Maximum instantaneous 
forward voltage drop, 

500R 600R 700R BOOR 

550 660 770 880 

550 660 770 880 

12 12 12 10 

12 12 12 10 

40 

18 

V 

V 

mA 

mA 

kW 

kW 

at IF =500A and T.=25oC 3.3 V 
J 

VGT Minimum instantaneous 

trigger voltage to initiate 
turn-off at T. = 25oC 3. 0 V 

J 
IG,r  Minimum instantaneous 

trigger current to initiate 
turn-on at T. = 25oC 80 mA 

J 

VGNT 
Maximum continuous gate 
voltage which will not 
initiate turn-on 250 mV 

NOTE 

IH Typical holding current 10 mA 

I Typical pick-up current 20 mA 
pu 

t Typical turn-on time (see page C7) 3.0 µs 
on 

toff 
Typical turn-off time (see page CS) 20 µs 

3. This device will breakover at any voltage greater than that stated into 

the maximum rated current. 
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MECHANICAL DATA 

Weight 

Without accessories 88 g 

3.1 oz 

With accessories 108 g 

3.8 oz 

ACCESSORIES 

Accessory 

1/ 2 in UNF nut ) 

Shakeproof washer ~ 

Tag ) 

APRIL 1965 

Code No. Notes 
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THYRISTORS BTX37 Series 

OPERATING NOTES 

1. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum 
instantaneous trigger current to initiate turn-on at the operating junction 
teiriperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

2. Thyristors may be soldered directly into the circuit but the heat con-

ducted to the junction should be kept to a minimum by the use of a 
thermal shunt. 

3. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above 
ambient are illustrated below: - 

Junction temperature 

Aj-mb=0.6 degC/W 

A. = 0.1 deg C/W 
i 

Ah

I  Mounting base temperature 

~ Heatsink temperature 

r  Ambient temperature 

The method of using the curve on page C2 is as follows: -

Starting with the curve of maximum dissipation as a function of mean 

forward current, for a particular current value trace upwards to meet 

the appropriate conduction angle curve. Then trace horizontally until 

the appropriate ei + eli curve is reached. Finally trace downwards to 

determine the maximum ambient temperature. 

9i is the contact thermal resistance for minimum torque, as given on 
page D5. Ah is the thermal resistance of the heatsink and depends on 

the cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. 

For values of Ah for blackened vertical heatsinks see the curve on 

page C3. 

APRIL 1965 

~1 
M`~nllalJrd 

V 
Page D7 



Alternatively, for a given mean forward current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, knowing the maximum ambient 
temperature the maximum value of Ah is given by: - 

8 _ Tmb - Tamb _ A 
h P

tot 
max. i 

The size of the heatsink required may be found from the graph on 
page C3. 
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THYRISTORS BTX37 Series 

1p

(A) 

10 000 

1000 

100 

10 

I.O 

O•I 
O 

BTX37 Saris 82318 

Maasurad under pulsed conditions 

2 3 4 

MAXIMUM FORWARD CONDUCTING CHARACTERISTIC 

APRIL 1965 

G ~l 
I Ml`u1>talJra ~ 

V 

VF V) 

Page Cl 



■■ 11111!!!■1!!!~!!■!■1■1 
■■■1■ ~i 1 ■~il~■ 
■■■1■1011 1~1■1111111■1■1►/O/~; fl 
■■■1■1■11111111■1111111~1~~%/~/ .11 

■11■I~III■~~!~■Il~~il~~''"~~ "~ .I/~~l~ 

'ti ■isle■~iiiiii ~■'~ ~i:i 
■■■■1■I■illlll!i/i~sl11/i!1!I ili~ 
tl~~i~l~ii~~~l~~~~~lll~~ll~l~ 11~ 

~~ ■ter. ~. r ru rr~rrr~r~ ■~u~~ 
~ o ~~ ~ ~~ ~ ■~~~~~r~~~~~~i~~~ 
~ ~~ ■~ d • ~~~ V ►err ur~r~r~~ 

■~~w ti irr r~r ~~ ■~r~~ 
~ ~' ■ITV O ►.~~~ !h r~~~ ~ ~~ 
~ ~~~~ri~~■ ~~~ ~~ ~ ~ 3 ~~ ~ ■~r~~~~i~~~~~~~r~~~ r~ .V ~ ~~~ 

~~~ 
m ~ 
~~ ~ r~~r~ ■rrrr~rr~rr ru 

~~~r~~rrarrrrrrrr.rarrr ■~■ ~~ r~.~r~Nrrrrri~rrrrrar ~~ ~► 

~~; g a"' 

~` 

■ 

0 
0 

I I

0 
v 

0 
N 

Q 

Q 

N 

MAXIMUM MOUNTING BASE AND AMBIENT TEMPERATURES FOR VARIOUS 
VALUES OF MEAN FORWARD CURRENT AND HEATSINK THERMAL 

RESISTANCE 

APRIL 1965 

~1 
M`~~lla/Jrd 

V 
Page C2 

U 



THYRiSTORS BTX37 Series 
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THYRISTORS BTX37 Series 
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THYRISTORS BTX37 Series 
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THYRISTORS BTX37 Series 
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THYRISTORS BTX38 Series 

TENTATIVE DATA 

The BTX38 Series is a range of p-gate reverse blocking thyristors with 
controlled avalanche characteristics for use in power control circuits . 
This range of thyristors is capable of absorbing transient energy within 
the rectifier circuit without damage. 

Unless otherwise shown data is applicable to all types in the series 

QUICK REFERENCE DATA 

Type BTX38 500R 600R 700R 800R 

VBO min. 550 660 770 880 V 

VRA min. 550 660 770 880 V 

IF(AV) mom' 
70 A 

Reverse power surge (non-repetitive) 

10µs, T.=25oC, 40 kW 
J 

10µs, T.=125oC 18 kW 
J 

OUTLINE AND DIMENSIONS 

For details see page D2. 
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Gat¢ 
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Cathod¢ 
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A ~ Anod¢ 
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_~~ ~'1~ 
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Oi 

Ni—► 

N 

~°~ i, 

~~~~D~ 
Shak¢proof 

wash¢r 

1' 
Nut 

83285 

The cathode lead k2 is being introduced. Thyristors without this lead will 
conform to V, A, S, C, A, outline SO-30A. Those with k2 will conform to 
SO-30C. 

Dimensions in millimetres 

Min. Max, 

A 28.57 

~D 31,24 

~D1 26,19 26,97 

F 4.4 8,8 

Q1M 10, 55 12.70 

N 18.5 21.0 

N1 3.17 

pl 140 203 

02 166 228 

NOTES i, The device, with the exception of the hexagon, stud and flexible 
leads, lies within length Q and the diameter ~Dl . Q allowsfor the 
leads to be bent at right angles. 

2. ~M refers to the unthreaded length Ni. 

3. Minimum flat, 

Notes 

Q 

S1

Min. Max, 

63,5 

16,51 

Notes 

1 

1 S2 6,35 3 

S3 7,62 

2 S4 3, 81 3 

2 ~T1 6,35 8,40 

~JT2 2.80 3.93 
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THYRISTORS BTX38 Series 

RATINGS 

Limiting values of operation according to the absolute maximum system 

Electrical 

The following ratings apply for the frequency range 50c/s to 400c/s. 
Simultaneous application of all ratings is inferredunless otherwise stated. 

ANODE TO CATHODE 

Voltage 

VR

VRWM 

VB

VBWM 

NOTES 

Type1}TX38 500R 600R 700R 800R 

Continuous reverse 
voltage (see note 1) 500 600 700 800 Vd.c. 

Crest working reverse 
voltage (see note 1) 500 600 700 800 V 

Continuous blocking 
voltage (see note 2) 500 600 700 800 Vd. c. 

Crest working blocking 
voltage (see note 2) 500 600 700 800 V 

1. These ratings apply for zero or negative bias on the gate with respect 
to cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between junction and 
ambient must not exceed 3.0 deg C/W for a. c, operation and 1.5 deg C/W 
for d. c. operation. 

2. These ratings apply when the rate of rise of forward voltage is less 
than lOV/µs. 

Current 

IF Continuous forward current 100 A 

IF(AV) 
Mean forward current 
(see page C2) 70 A 

IFRM 
Repetitive peak forward 
current 1000 A 

IFSM 
Maximum forward surge 
current (see page C4 and C5) 900 A 

IZt I2T for fusing (1.5ms to lOms) 2 
(see page C5) 4000 A s 

ISM Maximum repetitive peak 
reverse current during 
turn-off interval 30 A 
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GATE TO CATHODE 

Voltage 

VGFM 
Maximum peak forward 
gate voltage 

Anode positive w. r, t. cathode 10 V 

Anode negative w. r. t. cathode 250 mV 

VGRM 
Maximum peak reverse 
gate voltage 5. 0 V 

Current 

IGFM 
Maximum peak forward 
current 2,0 A 

Dissipation 

PGM Maximum peak gate power 5. 0 W 

PG(AV) 
Maximum average gate power 0.5 W 

Thermal 

Operating temperature range -55 to +125 oC 

Storage temperature range Tstg -55 to +125 oC 

Maximum junction temperature T. max, 125 oC 
J 

THERMAL CHARACTERISTICS 

9j-mb 
Maximum thermal resistance 

from junction to mounting-base 

A. Contact thermal resistance 

1 for a torque of 17kg cm on 

the nut 

0.4 degC/W 

0.1 deg C/W 

APRIL 1965 Page D4 



THYRISTORS BTX38 Series 

ELECTRICAL CHARACTERISTICS (T~ =125oC unless otherwise stated) 

500R 

VBO Minimum forward breakover 

voltage (see note 3) 550 

V~ Minimum reverse avalanche 

voltage 550 

iB Maximum forward leakage 
current at VBWM 12 

iR Maximum reverse leakage 
current at VRWM 12 

Maximum non-repetitive 
reverse avalanche power 

(10µs) 

T,=25°C 
J 

T~ =125oC 

VF Maximum instantaneous 

forward voltage drop 

at IF = 500A and T~ = 25oC 

VGT Minimum instantaneous 
trigger voltage to initiate 
turn-on at T.=25oC 

J 
IGZ, Minimum instantaneous 

trigger current to initiate 

turn-on at T.=25oC 
J 

VGNT 
Maximum continuous gate 

voltage which will not 

initiate turn-on 

IH Typical holding current 

I 
u 

Typical pick-up current 
P 

ton Typical turn-on time (see page C7) 

toff 
TyPlcal turn-off time (see page C9) 

NOTE 

600R 700R 800R 

660 770 880 V 

660 770 880 V 

12 12 10 mA 

12 12 10 mA 

40 kW 

18 kW 

2, 5 V 

3, 0 V 

70 mA 

250 mV 

10 mA 

20 mA 

3, 0 µs 

20 µs 

~~, 3, This device will breakover at any voltage greater than that stated into 
the maximum rated current. 
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MECHANICAL DATA 

Weight 

Without accessories 

With accessories 

80 g 

3. 1 oz `~ 

108 g 

3. 8 oz 

ACCESSORIES 

Accessory Code No. Notes 

1/ 2 in UNF nut ) Supplied 

Shakeproof washer with 

Tag ) thyristor 
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THYRISTORS BTX38 Series 

OPERATING NOTES 

1. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum 
instantaneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must -pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

2. Thyristors may be soldered directly into the circuit but the heat con-
ducted to the junction should be kept to a minimum by the use of a 
thermal shunt. 

3. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above 
ambient are illustrated below: - 

Junction temperature 
1 

8. = 0.4 deg C/W 
~-mb 

6 i =0.1 degC/W 

Ah

i 
Mounting base temperature 

~Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows; -

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 
the appropriate Ai + eh curve is reached. Finally trace downwards to 
determine the maximum ambient temperature. 

Ai is the contact thermal resistance for minimum torque, as given on 
page D5. 9h is the thermal resistance of the heatsink and depends on 
the coolingconditionsunderwhich thethyristoris used. Thedimensione, 
position and surface conditions of the heatsink should be considered. 
For values of eh for blackened vertical heatsinks see the curve on 
page C3. 
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Alternatively, for a given mean forward current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, lmowing the maximum ambient 
temperature the maximum value of 9h is given by: - . 

A - 
Tmb 

- 
Tamb 

- A. h P
tot 

max. i 

The size of the heatsink required may be found from the graph on 
page C3. 
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THYRISTORS BTX38 Series 
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THYRISTORS BTX38 Series 
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THYRISTORS BTX38 Series 
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THYRISTORS BTX38 Series 
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THYRISTORS 

TENTATIVE DATA 

BTX47 
Series 

The BTX47 is a range of p-gate reverse bloclang thyristors for use in power 
control circuits, direct on 440V supplies. They have controlled avalanche 
characteristics and are therefore capable of absorbing reverse transients. 
Typical applications include the control of d.c. motors, furnaces and light-
ing. 

QUICK REFERENCE DATA 

BTX47 - 1000R 1200R 1400R 

VBO min. 900 1100 1300 V 

V(BR) 
aval. min. 1000 1200 1400 V 

VDWM 800 800 800 V 

VRWM 800 800 800 V 

IF(AV) (Tstud
-85oC) 11.5 A 

IF(RMS) 
25 A 

Unless otherwise shown, data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-36 

For details see page D2 
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i/4-28UNF- 2A 
(6 35 m m.) 

Shak¢proof 
wash¢r 

86391 

at¢ 

Positiv¢ conn¢ction wh¢n 
us¢d in r¢ctifi¢r circuit. 

Millimetre dimensions derived from inch originals 

Dimensions 

Ref. Millimetres 

Min. Max. Min. 

Inches 

Max. 

f6D 16.51 0.650 

F 2.9 5.5 0.113 0.220 

J 30.48 1,200 

OM 4.91 6.35 0.193 0.250 

N 10.72 11.50 0.422 0.453 

N1 2.26 0.089 

S 3.05 0.120 

k3T1 3.18 4.44 0.125 0.175 

fdT2 1.53 0,060 

Notes 

1 

2 

2 

3 

NOTES 1. This zone includes a 9/16" hexagon, across flats dimension (13.82mm) 
0.544" min., (14,27mm) 0.562" max. 

2. 0M refers to lengths Nl . 

3. Minimum flat. 

~~ 
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THYRISTORS BTX47 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 400Hz . Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 1000R 1200R 1400R 

VR Continuous reverse 
voltage 800 800 800 V 

VRWM Crest working reverse 
voltage S00 80u 800 V 

VR~ Repetitive peak reverse 
voltage (1% duty cycle 
at 50Hz) 1000 1200 1400 V 

VRWM Non-repetitive peak 
reverse voltage 
(< lOms) 1000 1200 1400 V 

VD Continuous off -state 
voltage 800 800 800 V 

VDWM Crest working off -state 
voltage 800 800 800 V 

VDT  Repetitive off-state 
voltage (1% duty cycle 
50Hz) 900 1100 1300 V 

Power 

PR Maximum non-repetitive 
reverse avalanche power 
(10µs) 

T. = 25oC 18 kW 
J 

T. = 125oC 7.5 kW 
J 

Note 1. These ratings do not apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at max-
imumvoltageratings, the totalthermairesistancebetween junction 
and ambient must be less than 6degC/W for a.c. operation, and 
3.OdegC/W for d.c. operation. 
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Current 

IF Continuous forward current 25 A 

IF,(A~ Mean forward current (see page C2) 16 A 

IFRM 
Repetitive peak forward current 160 A +~~ 

ISM Maximum forward surge current 
peak of half -sine at maximum 
operating conditions (see page C4) 155 A 

I2t I2t for fusing (< lOms) (see pages 
C4 and C5) 125 A2s 

di Rate of rise of forward current 
dt (see page C8) 50 A/µs 

ISM  Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 
anode positive w.r.t. cathode 10 V `/ 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

1FGM 
Peak forward gate current 2.0 A 

Power 

PGM Peak gate power 5.0 W 

PG(AV) 
Average gate power 0.5 W 

Temperature 
0 

Tst min. Storage temperature -55 C 
g o 

Tst max. Storage temperature 125 C 
g o 

T. max. Junction temperature 125 C 
J 

THERMAL CHARACTERISTICS 

6
j-mb 

Maximum thermal resistance 
From junction to mounting-base 1.0 degC/W 

O. Maximum thermal resistance for 
1 a torque of 17kg cm. on the nut 0.2 degC/W 

ej-mb(transient) 
Transient thermal resistance (lms) 0.05 degC/W 

~✓ 
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THYRISTORS BTX47 
Series 

ELECTRICAL CHARACTERISTICS (T.=125oC unless otherwise stated) 
I 

VBO 

VF

iD

iR

VGT 

IGT 

VGD 

IH

IP

t off 

t 
on 

Minimum forward break-
over voltage (see Note 2) 

Maximum instantaneous 
forward voltage at 
IF =50A, T.=25° C 

J 

Maximum forward leakage 
current at VDWM

Maximum reverse leakage 
current at VRWM

Minimum instantaneous 
trigger voltage to initiate 

turn-on at T.=25° C 
(see page CBi) 

1000R 

900 

1200R 

1100 

1400R 

1300 V 

4.0 V 

5.0 5.0 5.0 mA 

5.0 5.0 5.0 mA 

3.5 V 

Minimum instantaneous 
trigger current to initiate 
turn on at T33• = 25° C 
(see page C6) 65 mA 

Maximum continuous gate 
voltage which will not 
initiate turn-on (see page C6) 250 mV 

Typical holding current 
10 mA 

Typical pick-up current 20 mA 

Typical turn-off time 
IF =10A, IR =10A (see page C7) 50 µs 

Typical turn-on time 
(see page C7) 5.0 µs 

Note 2. The device may breakover into the maximum repetitive peak 
forward current at the maximum rate of rise of forward current. 
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MECHANICAL DATA 

Mechanical torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

Accessories 

Accessory 

1/4" UNF nut 

Shakeproof washer 

Tag 

Insulating bush 

Mica washer 

Code No. 

56264A 

35 kg cm 

2.5 lb ft 

17 kg cm 

1.25 lb ft 

6.5 mm 

0.25 in 

10 g 

0.35 oz 

15 g 

0.53 oz 

Note 

Supplied with 

thyristor 

Supplied on 

request. 
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THYRISTORS 

OPERATING NOTES 

BTX47 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

Adamping circuit should be placed across the transformer or thyriator 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 

energy in the transformer core. A aeries R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows : - 

f~ 

VIM

R-C in primary 
of transformer 

C RxC 

R-C in secondary 
of transformer 

C RxC 
(µF) (µs) (µF) (µs) 

VRWM 
I I T2

2.0 150 200 200 ~ 225 ~-- 

1 1 

I I T2

1.5 225 275 400 ~ 400 ~— 

1 1 

I I T2

~~ 1.0 300 350 800 ~aK 
900 ~g— 

1 1 

/~ 

Where I~ g =magnetising primary r.m.s. current (A) 

V 

T=VI  where V1=transformer primary r.m.s. voltage (V) 
2 

V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and ahouldbe increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that allthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction tem-
perature. To dothis, the source resistance load line onthe gate character-
iaticmuatpass through, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 
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A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristorsmaybesoldereddirectlyintothecircuitbutthe heat conducted 
tothejunctionshouldbekepttoa minimum by the use of a thermal shunt. 

4. Dissipation and heatsink considerations. 

The various components of the rise of junction temperature above ambient 
are illustrated below. 

6 j _mb =1.OdegC/W 

Ai =0.2degC/W 

Ah

Junction temperature 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows. 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 

the appropriate Ai + g h is reached . Finally trace downwards to determine 
the maximum ambient temperature. 

Ai is the contact thermal resistance for minimum torque, as given on 
page D4. 9histhe thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of Ah for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right-hand scale of 
the graph on page C2. Thus, knowing the maximum ambient temperature 
the maximum value of 6h is given by 

8 _ Tmb - Tamb _ A. 
h P

tot 
max' i 

The size of theheatsinkrequiredmaybefoundfromthe graph on page C3. 

~/ 

`~ 

~~ 

`~ 
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THYRISTORS 

5. FUSING 

BTX47 
Series 

The curve given on page C4 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

b) The applied voltage must not exceed the nominal peak rating of the 
fuse. 

c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being supplied. 

d) The prospective currents must be limited to ensure that IZt let 
through will not exceed the Izt for the thyristor. 

The curve shown on page C5 gives the maximum permissible prospective 
current for various values of applied voltage using English Electric fuses . 

6. STARTING 

When starting conditions are likely to exceed the current limits given on 
page C2, the curves on pages C9 and C10 may be used. Page C9 refers 
to the output of a single-phase bridge and page C10 to a three-phase 
bridge. 
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THYRISTORS 
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THYRISTORS BTX47 
Series 
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THYRISTORS 

TENTATIVE DATA 

BTX48 
Series 

The BTX48 is a range of p-gate reverse blocking thyristors for use in power 
control circuits, direct on 440V supplies. They have controlled avalanche 
characteriaticsand are therefore capable of absorbing reverse transients. 
Typical applications include the control of d.c. motors, furnaces and light-
ing. 

QUICK REFERENCE DATA 

BTX48 - 1000R 1200R 1400R 

VBO min. 900 1100 1300 V 

V(BR) 
aval. min. 1000 1200 1400 V 

VDWM 800 800 800 V 

VRWM 800 800 800 V 

IF(AV) 
(Tstud-85oC) 16 A 

IF 
(RMS) 

25 A 

Unless otherwise shown, data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-36 

For details see page D2. 

i 
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i/4-28UNF- 2A 
(6 35mm.) 

Nut 

Shak¢proot 
wash¢r 

QS Ti 

rCathod¢ 

~D 

N J 

~Anod¢ `Gat¢ 

86391. 

k 

d 

at¢ 

Positiv¢ conn¢ction wh¢n 
us¢d in ractifi¢r circuit. 

Millimetre dimensions derived from inch originals 

Dimensions 

Ref. Millimetres Inches Notes 

OD 

F 

J 

P1M 

N 

N1

S 

~T1

i0T2

Min. Max. 

16.51 

Min. 

2.9 5.5 .113 

30.48 

4.91 6.35 .193 

10.72 11.50 .422 

2.26 2.26 

3.05 .120 

3.18 4.44 .125 

1.53 .060 

Max. 

.650 

.220 1 

1.200 

.250 2 

.453 

.089 2 

3 

.175 

NOTES 1. This zone includes a 9/16" hexagon, across flats dimension 

(13.82mm) .544" min., (14.27mm) .562" max. 

2. fdM refers to lengths N1 . 

3. Minimum flat. 
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/, 

THYRISTORS BTX48 ' 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequencyrange0to400Hz. Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (See note 1) BTX48 - 

VR Continuous reverse 
voltage 

VRWM Crest working reverse 
voltage 

VR~ Repetitive peak reverse 
voltage (1% duty cycle 
at 50Hz) 

VIM  Non-repetitive peak 
reverse voltage 
(< lOms) 

VD Continuous off -state 
voltage 

VDWM Crest working off -state 
voltage 

VDT  Repetitive off-state 
voltage (1°,b duty cycle 
at SOHz) 

Power 

PR Maximum non-repetitive 
reverse avalanche power 
(10µs) 

T. = 25oC 
J 

T. =125oC 
7 

Note 1. Theaeratingsdonotapplywhen the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at max-
imumvoltageratings, the total thermal resistance between junction 
and ambient must be leas than 6degC/W for a.c. operation, and 
3degC/W for d.c. operation. 

1000R 1200R 1400R 

800 B00 800 V 

800 800 800 V 

1000 1200 1400 V 

1000 1200 1400 V 

800 800 800 V 

800 800 800 V 

900 1100 1300 V 

18 kW 

7.5 kW 

NOVEMBER 1966 I `~̀lJ ~
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Current 

IF Continuous forward current 25 A 

IF(AV) 
Mean forward current (see page C2) 16 A 

IFRM 
Repetitive peak forward current 200 A 

IFSM 
Maximum forward surge current 
peak of half -sine at maximum 
operating conditions (see page C4) 200 A 

I2t I2t for fusing (< lOms) (see pages 

di 

C4 and C5) 

Rate of rise of forward current 

200 A2s 

dt (see page C8) 50 A/µs 

ISM Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 
anode positive w.r.t. cathode 10 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

IFGM 
Peak forward current 2.0 A 

Power 

PGM Peak gate power 5.0 W 

PG(AV) 
Average gate power 0.5 W 

Temperature 

Tst min. 
g 

Storage temperature min. -55 oC 

oC Tst max. 
g 

Storage temperature max. 125 

oC T, max. Junction temperature max. 125 
J 

THERMAL CHARACTERISTICS 

6
j-mb 

Maximum thermal resistance 
for junction to mounting-base 1.0 degC/W 

8. Maximum thermal resistance for 
1 a torque of 17kg.cm. on the nut 0.2 degC/W 

ej-mb(transient) 
Transient thermal resistance (lms) 0.05 degC/W 

`~ 

J 

`1 
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THYRISTORS BTX48 
Series 

ELECTRICAL CHARACTERISTICS (T. =125° C unless otherwise stated) 
I 

BTX48 - 

VBO Minimum forward break-
over voltage (see Note 2) 

VE, Maximum instantaneous 
forward voltage at 
IF,=50A, T~=25°C 

iD Maximum forward leakage 
current at VDWM

iR Maximum reverse leakage 
current at V 

RW M 

VGT Minimum instantaneous 
trigger voltage to initiate 
turn-on at T•=25° C 
(see page C6; 

1000R 

900 

1200R 

1100 

1400R 

1300 V 

2.7 V 

5.0 5.0 5.0 mA 

5.0 5.0 5.0 mA 

3.5 V 

IGT Minimum instantaneous 
trigger current to initiate 
turn-on at T~=25° C 65 mA 

VGD Maximum continuous gate 
voltage which will not 
initiate turn-on (see page C6) 250 mV 

IH Typical holding current 10 mA 

IP Typical pick-up current 20 mA 

toff 
Typical turn-off time 
IF =10A, IR =10A (see Page C7) 50 µs 

ton Typical turn~n time 5.0 µs 
(see Page C7) 

Note 2. The device may breakover into the maximum repetitive peak 
forward current at the maximum rate of rise of forward current. 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 35 
2.5 

kg cm 
lb ft 

Minimum torque on hexagon or nut 
for good thermal contact 17 

1.25 
kg cm 
lb ft 

Recommended diameter of hole in heatsink 6.5 
0.25 

mm 
in 

Weight 

Without accessories 10 

0.35 

g 

oz 

With accessories 15 
0.53 

g 
oz 

Accessories 

Accessory Code No. Note 

1/4" UNF nut 

Shakeproof washer 

Supplied with 

thyristor 

Tag 

Insulating bush 

Mica washer 

56264A Supplied on 

request. 
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THYRISTORS 

OPERATING NOTES 

BTX48 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

Adamping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows: -

VIM

R-C in 
of transformer 

C 

(µ~ 

I 

primary 

RxC 

(µs) 

R-C in secondary 
of transformer 

C 

~F) 

I T2

RxC 

(µs) V 
RWM 

2.0 150 200 200 ~ 225 ~ 

1 1 

I I T2
1.5 225 275 400 Valz 400 

V g
1 1 

I I T2

~~— 1,0 300 350 800 ~ 900 
1 1 

Where I =magnetising primary r.m.s. current (A) 
mag 

V 
T= 

Vl 
where V1=transformer primary r.m.s. voltage (l>) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and shouldbe increased to take account of circuit variations such 
as component tolerances. 

2 To ensure that all thyristors trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneoustrigger current to initiate turn-on at the operating junction tem-
perature.Todothis,the source resistance load line on the gate character-
isticmustpassthrough, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 
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A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristorsmaybesoldereddirectlyintothecircuitbutthe heat conducted 
to the junctionshouldbekepttoa minimum by the use of a thermal shunt. 

4. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above ambient 
are illustrated below. 

6j _mb =1.OdegC/W 

= 0.2degC/W 

Oh

Junction temperature 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows. 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 
the appropriate Ai + gh is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

Ai is the contact thermal resistance for minimum torque, as given on 
page IFI. Ah is the thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of eh for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right-hand scale of 
the graph on page C2. Thus, knowing the maximum ambient temperature 
the maximum value of Oh is given by 

6 
_ Tmb - Tamb _ 8. h P

tot 
max. i 

The size of the heatsinkrequiredmaybefoundfrom the graph on page C3. 

V 
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THYRISTORS 

5. FUSING 

BTX48 
Series 

The curve given on page C4 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

b) The appliedvoltaeemust not exceed the nominal peak rating of the 
fuse. 

c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being supplied. 

d) The prospective currents must be limited to ensure that IZt let 
through will not exceed the I2t for the thyristor. 

The curve shown on page C5 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fuses . 

6. STARTING 

Where starting conditions are likelyto exceed the current limits given on 
page C2, the curves on pages C9 and C10 may be used. Page C9 refers 
to the output of a single-phase bridge and page C10 to a three-phase 
bridge. 
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THYRISTORS 
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THYRISTORS BTX48 
Series 
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THYRISTORS 

TENTATIVE DATA 

BTX49 
Series 

The BTX49 is a range of p-gate reverse blocldng thyristors for use in power 
control circuits, direct on 440V supplies. They have controlled avalanche 
characteristics and are therefore capable of absorbing reverse transients. 
Typical applications include the control of d.c. motors, furnaces and light-
ing. 

QUICK REFERENCE DATA 

BTX49 - 1000ft 1200R 1400R 

VBO min. 900 1100 1300 V 

V(BR) 
aval. min. 1000 1200 1400 V 

VDWM 800 800 800 V 

VRwM 800 800 800 V 

IF(AV) 
(Tstud-85oC) 60 A 

IF(RMS) 
110 A 

Unless otherwise shown, data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-30C 

For details see page D2 
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..-A~F~«-
~1I I ~ 0D 2~ 2OUNF-2A 

IOP,~ ~ (127mm) 

D 

Anod¢ 

N~ 

/F))~ 

~~°~ 1J 
„~ 
~ D~ 

Shak¢proof 
wash¢r 

Nut 

~B4822~ 

A 

Min. 

- 

Dimensions in millimetres 

Max. Notes 

28.57 0 2

Min. 

166 

Max. 

228 

Notes 

rP1D 31.24 Q 63.5 1 

1~D1 26.19 26.97 1 S1 16.51 ~/ 

F 4.4 8.8 S2 6.35 3 

1OM 10.55 12.? 2 S3 7.62 

N 18.5 21.0 S4 3.81 3 

N1 3.17 2 Id'I'1 6.35 8.40 

Ol 140 203 fdT2 2.80 3.93 

NOTES 

1. The device, with the exception of the hexagon, stud and flexible leads, 
lies within length Q and diameter fdDl. Q allows for the leads to be bent 
at right angles. 

2. fdM refers to the unthreaded length N1 . 

3. Minimum flat. `/ 
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THYRISTORS BTX49 
Series 

RATING6 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 400Hz . Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 1000R 1200R 1400R 

VR Continuous reverse 
voltage 800 800 800 V 

VRWM Crest working reverse 

l voltage 800 800 800 V 

VR~ Repetitive peak reverse 
voltage (1~ duty cycle 
at 50Hz) 1000 1200 1400 V 

VRWM Non-repetitive peak 
reverse voltage 
(< lOms) 1000 1200 1400 V 

VD Continuous off -state 
voltage 800 800 800 V 

VDWM Crest working off -state 
voltage 800 800 800 V 

VDT  Repetitive off -state 
voltage (1% duty cycle 
50Hz) 900 1100 1300 V 

Power 

PR Maximum non-repetitive 
reverse avalanche power 
(10µs) 

T. = 25° C 
l 

40 kW 

T, = 125oC 18 kW 
J 

Note 1. These ratingsdonotapplywhen the gate is positive with respect to 
cathode. Toenaurethatno device will thermally run away at max-
imumvoltageratings,thetotalthermalresistancebetween junction 
andambient must be less than 3.OdegC/W for a.c. operation, and 
1.SdegC/W for d.c. operation. 

1 
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Current 

I Continuous forward current 110 A 
F 

I F(AV) 
Mean forward current (see page C2) 70 A 

I E,Rtil Repetitive peak forward current 1000 A V 

I FSM 
Maximum forward surge current 

peak of half -sine at maximum 

operating conditions (see page C4) 1050 A 
:~ 

I2t 

di 

Irt for fusing (< IOms) (see pages 

C4 and C5) 

Rate of rise of forward current 

5600 
,, 

Ars 

dt (see page CS) 50 A/µs 

ISM Repetitive peak reverse current 30 A 

GATE TO CATHODE 

Voltage 

V FGM 
Peak forward gate voltage 

anode positive w.r.t. cathode 10 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

I
Peak forward current 2.0 A 

FGM 

Power 

PGM 
Peak gate power 5.0 W 

PG(AV) 
Average gate power 0.5 W 

Temperature M Tst min. 
g 

Storage temperature -55 oC 

Tst max. 
g 

Storage temperature 125 oC 

T, max. Junction temperature 

THERMAL CHARACTERISTICS 

125 oC 

6j 
mh 

Maximum thermal resistance 
from junction to mounting-base 0.3 degC/W 

A. Maximum thermal resistance for 
1 a torque of 17kg.cm. on the nut 0.1 degC/W 

ej-mb(transient) 
Transient thermal resistance (lms) 0.015 degC/W 
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THYRISTORS BTX49 
Series 

ELECTRICAL CHARACTERISTICS (T, =125oC unless otherwise stated) 
J 

BTX49 - 1000R 1200R 1400R 

Minimum forward break-
over voltage (see note 2) 900 1100 1300 V 

VBO 

VF, Maximum instantaneous 
forward voltage at 
IF =500A, T,=25oC 3.5 V 

J 

iD Maximum forward leakage 
current at VDWM 10 10 10 mA 

iR Maximum reverse leakage 
current at VRWM 10 10 10 

VGT Minimum instantaneous 
trigger voltage to initiate 
turn-on at T~=25° C 
(see page C6) 3.0 V 

IGT 

VGD 

IH

IP

toff 

t 
on 

Minimum instantaneous 
trigger current to initiate 
turn-on at T~=25° C 
(see page C6) 80 mA 

Maximum continuous gate 
voltage which will not 
initiate turn-on (see page C6) 250 mV 

Typical holding current 

10 mA 

Typical pick-up current 20 mA 

Typical turn-off time 
I F =50A, IR =30A (see page C7) 50 µs 

Typical turn-on time 
(see page C7) 5.0 µs 

Note 2. The device may breakover into the maximum repetitive peak 
forward current at the maximum rate of rise of forward current. 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 175 kg em 

13 lb ft 

Minimum torque on hexagon or nut 
for good thermal contact 90 kg cm 

6.5 lb ft 

Recommended diameter of hole in heatsink 13 mm 

0.51 in 

Weight 

Without accessories 88 g 

3.1 oz 

With accessories 108 g 

3.8 oz 

Accessories 

Accessory Note 

1/2" UNF nut Supplied with 

Shakeproof washer thyristor 

FEBRUARY 1967 
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THYRISTORS 

OPERATING NOTES 

BTX49 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

Adamping circuit should be placed across the transformer or thyristor 
if them is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the dampint circuit may be calculated 
as follows: -

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

VIM  C RxC C RxC 

(µF) (µs) (FLF) (µs) 
VRWM 

I I T2

2.0 200 Vag 150 225 ~ 200 
1 1 

I I T2

1.5 400 
Vag 225 400 ~ 275 

1 1 

I I T2
1.0 800 ~ 300 900 

V g 
350 

1 1 

Where Imag =magnetising primary r.m.s. current (A) 

V 
T=V1 where V1 =transformer primary r.m.s. voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneoustrigger current to initiate turn-on at the operating junction tem-
perature.Todothis, the source resistance load line on the gate character-
isticmust pass through, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

~1 
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A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristorsmaybesoldereddirectlyintothecircuitbutthe heat conducted 
tothejunetionshouldbekepttoa minimum by the use of a thermal shunt. 

4. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above ambient 
are illustrated below. 

A. =0.3degC/W 
•J -~ 

Ai =0.1 degC/W 

Ah

Junction temperature 

Mountin: base temperature 

Heatsink temperature 

• mbient.temperature 

The method of using the curve on page C2 is as follows. 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 
the appropriate Ai + 9h is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

Ai is the contact thermal resistance for minimum torque, as given on 
page D4. Ah isthe thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
positionandsurfaceconditions of the heatsink should be considered. For 
values of 9h for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right-hand scale of 
the graph on page C2. Thus , knowing the maximum ambient temperature 
the maximum value of All is given by 

6 
_ Tmb - Tamb _ B. h Pty max. i 

The size of the heatsink required may be found from the graph on page C3. 

V 
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THYRISTORS 

5. FUSING 

BTX49 
Series 

The curve given on page C4 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

b) The applied voltage must not exceed the nominal peak rating of the 
fuse. 

c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being supplied. 

d) The prospective currents must be limited to ensure that I2t let 
through will not exceed the I2t for the thyristor. 

The curve shown on page C5 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fuses. 

6. STARTING 

When starting conditions are likely to exceed the current limits given on 
page C2, the curves on pages C9 and C10 may be used. Page C9 refers 
to the output of a single-phase bridge and page C10 to a three-phase 
bridge. 
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TI-IYRISTORS BTX49 
Series 
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THYRISTORS BTX49 
Series 
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THYRISTORS 
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THYRISTORS BTX49 
Series 
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THYRISTORS 

TENTATIVE DATA 

BTX50 
Series 

The BTX50 is arange of p-gate reverse blocking thyristors for use in power 
control circuits, direct on 440V supplies. They have controlled avalanche 
characteristics and are therefore capable of absorbing reverse transients. 
Typical applications include the control of d.c. motors, furnaces and light-
ing. 

QUICK REFERENCE DATA 

BTX50- 1000R 1200R 1400R 

V BO min. 900 1100 1300 V 

V(I3R) 
aval. min. 1000 1200 1400 V 

VDWM 800 800 800 V 

VRWM S00 800 800 V 

IF(AV) 
Tstud-85oC 70 A 

IF (RMS) 
110 A 

Unless otherwise shown, data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-30C 

For details see page D2. 
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Heig hi to be ollowetl it cath otle 
leaa is bent at right angles 

~T2 

5~ 

Cathode 
K2 

$q —~ 

87481

Ca~oae KL 
1 I 1/2~ 20 UNF 
1 I ,/- 1 72 ~7 mm. m ax 

O, 

02 

Anode 

Shvke prool 
washer 

All dimensions in mm 

Ref. Min. Max. Notes Ref. Min. Max. Notes 

A - 28.6 Q - 63.5 2 

~D1 - 25.4 S1 - 16.5 

F - 8.9 1 S2 9.6 - 3 

N 20.24 21.0 S3 - 7.6 

N1 - 2.5 S4 3.8 3 

O1 148 158 ~iTl  8.1 8.3 

0 2 174 190 ~1T2 4.05 4.2 

NOTES 

Nut 

1. This zone includes a standard hexagon 27mm (1.062in) nominally across 
flats . 

2. The device, with the exception of the hexagon, stud and flexible leads, 
lies within length Q and diameter (~Dl . Q allows for the leads to be bent 
at right angles. 

3. Minimum flat. 
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THYRISTORS BTX50 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 400Hz . Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) BTX50- 1000R 

VR Continuous reverse 
voltage 800 

VRWM Crest working reverse 
voltage 800 

VRRM 
Repetitive peak reverse 
voltage (1% duty cycle 
at 50Hz) 1000 

VRWM Non-repetitive peak 
reverse voltage (< lOms) 1000 

VD Continuous off-state 
voltage 800 

VDWM Crest working off-state 
voltage 800 

VDRM 
Repetitive off-state 

voltage (1% duty cycle 
at 50Hz) 900 

VDSM 
Non-repetitive off-state 
voltage (< lOms) 900 

Power 

PR Maximum non-repetitive 
reverse avalanche power (10µs) 
T, = 25oC 

J 
T. =125° C 

J 

Note 1. These ratings donot apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally ran away at max-
imumvoltageratings, the total thermal resistance between junction 
and ambient must be less than 3.OdegC/W for a.c. operation, and 
1.5degC/W for d.c. operation. 

1200R 1400R 

800 800 V 

800 800 V 

1200 1400 V 

1200 1400 V 

800 800 V 

800 800 V 

1100 1300 V 

1100 1300 V 

40 kW 

18 kW 
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RATINGS (cont`d) 

Current 

IF Continuous forward current 110 A 

IF(AV) 
Mean forward current (see page 11) 70 A 

IFRM 
Repetitive peak forward current 1000 A ~~ 

1FSM 
Maximum forward surge current 
peak of half-sine at maximum 
operating conditions (see page 13) 1500 A 

I2t I2t for fusing (< lOms) (see pages 
13 and 14) 10 000 A2s 

di Rate of rise of forward current 
dt (see page 17) 50 A/µs 

ISM  Repetitive peak reverse current 30 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 
anode positive w.r.t. cathode 10 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

IFGM 
Peak forward current 2.0 A 

Power 

PGM Peak gate power 5.0 W 

PG(AV) 
Average gate power 0.5 W 

Temperature 

Tst min. Storage temperature -55 oC 
g 

Tst max. Storage temperature 125 oC 
g 

T, max. Junction temperature 125 oC 
J 

THERMAL CHARACTERISTICS 

Rth(j-mb) 
Maximum thermal resistance 
from junction to mounting base 0.3 degC/W 

Rth(i) 
Maximum thermal resistance for 
a torque of 17kg cm on the nut 0.1 degC/W 

Rth(t) 
Transient thermal resistance from 
junction to mounting base (lms) 0.015 degC/W 

~~ 

~/ 
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THYRlSTORS BTX50 
Series 

ELECTRICAL CHARACTERISTICS (T.=125 C unless otherwise stated) 

BTX50- 1000R 1200R 1400R 

Minimum forward break-
over voltage (see note 2) 900 1100 1300 V 

V BO 

VF Maximum instantaneous 
forward voltage at 

i 
D 

iR

VGT 

IF = 500A, T~ = 25°C 2.5 V 

Maximum forward leakage 
current at VDWM 10 10 10 mA 

Maximum reverse leakage 
current at VRWM 10 10 10 mA 

Minimum instantaneous 
trigger voltage to initiate 
turn-on at T~ = 25°C 
(see page 15) 3.0 V 

IGT Minimum instantaneous 
trigger current to initiate 

turn-on at T~ = 25°C 
(see page 15) 80 mA 

VGD 

I

I 
P 

toff 

ton 

Maximum continuous gate 
voltage which will not 
initiate turn-on (see page 15) 250 mV 

Typical holding current 10 mA 

Typical pick-up current 20 mA 

Typical turn-off time 

IF =50A, IR=30A (see page 16} 50 µs 

Typical turn-on time 
(see page 16) 5.0 µs 

Note 2. The device may breakover into the maximum repetitive peak 
forward current at the maximum rate of rise of forward current. 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 175 kg cm 

13 lb ft 

Minimum torque on hexagon or nut 
for good thermal contact 90 kg cm 

6.5 lb ft 

Recommended diameter of hole in heatsink 13 mm 

0.51 in 

Weight 

Without accessories 88 g 

3.1 oz 

With accessories 108 g 

3.8 oz 

Accessories 

Accessory Note 

1/2" UNF nut Supplied with 

Shakeproof washer } thyristor 

J 

`~~ 

i 

MARCH 1968 

~1 
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THYRISTORS 

OPERATING NOTES 

BTX50 
Series 

1, Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VRSM

V RW M 

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

C RxC C RxC 
(µF) (µs) (µF) (µs) 

I I T2
2.0 200 ~ 150 225 —m~ —

V1 V1

I I T2
1.5 400 

mag 
225 400 m~—

VI VI

I I T2

1,0 800 
mag 

300 900 m~-
V1 V1

Where I =magnetising primary r.m.s. current (A) 
mag 

200 

275 

350 

V 
T = 

Vl 
where V1=transformer primary r.m.s. voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 
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OPERATING NOTES (cont'd) 

A range of trigger modules is available, and details of these modules 

will be supplied on request. 

3. Thyristors may be soldered directly into the circuit but heat conducted 

to the junction should bekept to a minimum by the use of athermalshunt. 

4. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above ambient 
are illustrated below. 

Junction temperature 

R'th(j-mb) - 
0.3degC/W 

Rth(i) - 
O.1degC/W 

Rth(h)

Mounting base temperature

Heatsink temperature 

Ambient temperature 

The method of using the curve on page 11 is as follows. 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 

the appropriate conduction angle curve. Then trace horizontally until 

the appropriate Rth(i) + Rth~) 
is reached. Finally trace downwards to 

determine the maximum ambient temperature. 

Rth(i) is the contact thermal resistance for minimum torque, as given 
on page 4. Rth(h) is the thermal resistance of the heatsink and depends 
on the cooling conditions under which the thyristor is used. The dimen-
sions,position and surface conditions of the heatsink should be considered. 
For values of Rth~) for blackened vertical heatsinks sea the curve on 
page 12. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right-hand scale of 
the graph on page 11. Thus, knowing the maximum ambient temperature 
the maximum value of 

Rth(h) 
is given by 

_ Tmb - Tamb 
B'th(h) P

tot 
max. - R'th(i) 

The size of the heatsink required may be found from the graph on page 12. 
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THYRISTORS 

OPERATING NOTES (cont'd) 

5. FUSING 

BTX50 
Series 

The curve given on page 13 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

(b) The applied voltage must not exceed the nominal peak rating of the 
fuse. 

(c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being supplied. 

(d) The prospective currents must be limited to ensure that IZt let 
through will not exceed the I2t for the thyristor. 

The curve shown on page 14 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fuses. 
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THY~tISTORS BTXSQ 
Series 
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THYRISTORS BTX50 
Series 
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THYRISTORS 
FOR PARALLEL OPERATION 

TENTATIVE DATA 

BTXS I 
Series 

This series of thyristors is for use in parallel operation where the current 
requirement is more than the maximum For a single device. 1n all other 
respects it is identical with the BTY99 series. 
For general information regarding individual devices reference should be 

made to the corresponding device in the BTY99 series. 

QUICK REFERENCE DATA 

BTX51- 500R 600R 700R BOOR 

VBO min. 500 600 700 800 V 

VRRM 
max, 500 600 700 800 V 

IF(AV) mom ' 
70 A 

A~ 
mb 

max. 0.4 deg C/W 

VF min. at 500A 2.0 V 

VF max, at 500A 2.1 V 

T max. 125 ° C 
J 

Unless otherwise stated data is applicable to all types in the series. 

OUTLINE AND DIMENSIONS 

Conforming to V. A.S. C. A. SO -30A or SO -30C 

For details see page D2. 
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~D~ ~I Nut 
Shak¢proo~ 

wash ¢r 

~B4822~ 

Thyristors without the cathode lead k2 conform to V.A,S.C.A. outline 
SO-30A. Those with k2 conform to SO -30C. 

Dimensions in millimetres 

Min. Max. Notes Min. Max. Notes 

A 28.57 0 2 166 228 

(~D 31.24 Q 63.5 1 

C~D1 26.19 26.97 1 S1 16.51 

F 4.4 8.8 S2 6.35 3 

(JfM 10.55 12.7 2 S3 7.62 

N 18.5 21.0 S4 3.81 3 

N1 3.17 2 QIT1 6.35 8.40 

O1 140. 203 C6T2 2.80 3.93 

NOTES 

1. The device, with the exception of the hexagon, stud and flexible leads, 
lies within length Q and diameter ~Dl . Q allows for the leads to be bent 
at right angles . 

2. CAM refers to the unthreaded length Nl

3. Minimum flat. 

DECEMBER 1965 Page D2 



THYRISTORS 
FOR PARALLEL OPERATION 

PARALLEL OPERATION DESIGN DATA 

BTX51 
Series 

When the required total average current IT is greater than the maximum 
average current IF(A for one device, choose the required number "n" of 
parallel devices such~at n.IF(AV) is equal to or greater than IT. 

In most cases, particularly where n is small„ n.IF(AV) will be appreciably 
greater than IT, but in the final design this will be offset to some extent by 
the use of smaller heatsinks. 

Having determined the number of devices "n" required in parallel for any 
particular application, the average current per device will be given by 
IZ./n. This will be true for all practical purposes of the design by virtue 
of the selection procedure for these devices. 

The graph on page Cl will then give the power dissipation P in each device 
for this current and the circuit configuration. The thermal circuit is 
represented in Fig. 1. 

Tj max =12 5'C 

j-cas¢ P Sej-cas¢ P ~ej-cas¢--.n d¢vic¢s 

84831 

eHS 

Fig.1. 

THS C 

  Tamb~C 

For this series of devices the maximum junction temperature is 125°C, the 
maximum thermal resistance junction to case (Aj_case) is 0.4degC/W and 
the maximum contact resistance (Ai) when screwed into a copper or alumin-
ium heatsink using silicone grease and the recommended minimum torque 
is O.1degC/W. Thus the maximum permissible heatsink temperature 

THS 
is given by: 

P (eJ-case + 6i ) _ (125 -THS) oC 

or THS = (125 - 0.5P) °C 
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The total power to be dissipated to ambient is nP. If the ambient temperature 

is Tamb then the calculated value of AHS is: 

temperature rise above ambient = THS -T amb 
total power nP 

These calculations assume that reasonable good thermal sharing is used 

which means mounting the devices in as compact a group as mechanically 
possible on the chosen heatsinks. 

FUSING 

For n devices in parallel each of I2t rating "A", the total I2t for group fusing 

is given by n2A, (The I2t rating for a single BTX51 is 4000A2 per second 

where A is in amps). 

HEATSINK THERMAL RESISTANCE VALUES 

Table l gives the results of the calculations for the case of 2 and 3 devices 

in parallel with the maximum value of total current obtainable in three phase 

operation, with ambient temperature 35° C. 

Table 1 

n Total mean current 
per leg (A) 

Heatsink Temp. 
(oC) 

9HS, Tam~1i~ - 35oC 
(degC/W) 

2 

3 

120 

180 

71.5 

71,5 

0.17 

0.12 

60D Extrusion heatsink 

The values in Table 1 can be obtained from convenient lengths of the 60D 

extrusion if forced air cooling is used. Table 2 gives the detail 

Table Z 

Length of 60D 
(in) 

Air velocity 
(ft/min) 

Thermal resistance 
(degC/W) 

8 

8 

400 

600 

0.17 

0.12 

The 60D extrusion is so designed that ind'vidual pieces can be bolted to-

gether along their lengths for electrical and thermal connection. A tongue 

and groove in the mating flanges facilitates this operation. Thus, using the 
figures obtained, it is possible to join any number of devices in parallel. 
Table 3 illustrates the method for up to 7 devices in parallel . 
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THYRISTORS 
FOR PARALLEL OPERATION 

Table 3 

Based on three-phase bridge operation 

BTX51 
Series 

No. of parallel 
devices per leg 

Total mean current 
per leg (A) 

60D Heatsink 
arrangement 

Tamb - 
35°C 

Air velocity 
(ft./min.) 

2 120 One 8" length 
(2 devices) 

400 

3 180 One 8" length 
(3 devices) 

600 

4 240 Two 8" lengths 
(2 devices on each) 

400 

5 300 Two S" lengths 
(2 on one, 3 on other) 

600* 

6 360 Two 8" lengths 
(3 on each) 

600 

7 etc. 420 Three 8" lengths 
(2, 2 and 3 devices) 

600* 

*These arrangements have to be blown at 600ft/min. It is possible in these 

cases to recalculate a smaller heatsink than 8" which will give a thermal 

resistance of 0.17degC/W when blown at 600ft/min. for the length with two 
devices. 

Example 

Inthe particular cases of 5 and 7 devices in parallel, and with reference 

to the lengths of 60Dheatsinkextrusions with 2 devices only, when blown 

at 600ft/min. the length of extrusion may be reduced to six inches. 
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THYRISTORS 

TENTATIVE DATA 

BTX64 
Series 

The BTX64 is a range of p-gate reverse blocking thyristors for use in power 
control circuits inhere a low turn-off is required. Typical applications include 
all kinds of inverters, for a.c. motor speed control, emergency power 
supplies and pulse generators up to 20kHz. 

QUICK REFERENCE DATA 

BTX64- 100R 200R 300R 400R 500R 600R 

V~ min. 100 200 300 400 500 600 V 

VRRM 
max. 100 200 300 400 500 600 V 

IT(AV) max. 

(Tstud 
85 C) 10 A 

IT(RMS) 
max. 25 A 

tq 10 µs 

Unless otherwise shottim data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-36 

J. E. D. E.C. TO-48 

For details see page D2 

MAY 1968 
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S [--

1/4° 28UNF 
635mm. max. 

Shakeproof 
washer 

[B7481

IdTj 5~ 

i 

Cathode 

a 

g ate 

♦.../ 

Millimetre dimensions derived from inch originals 

Dimensions 

Ref. Millimetres Inches 

Min. Max. Min. Max. 

Note s 

A - 12.8 - 0.504 

QrDl - 12.4 - 0, 488 

F - 3.4 - 0.134 1 — 

H - 22.2 - 0.875 `~/ 

J - 30.3 - 1.192 

N 10.72 11.5 0.422 0.453 

N1 - 2.2 - 0.087 

S 3,1 - 0.122 2 

S1 - 7,6 - 0.299 

QJT1 3,2 4.2 0.126 0.165 

fdT2 1.6 1.9 0.063 0.075 

NOTES 

1. This zone includes a 9/16" hexagon, across flats dimension nominally 
14mm (0.552"), 

2. Minimum flat 

3. Minimum creepage path 6mm (0, 236") 
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THYRISTORS BTX64 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 20kHz. Simultaneous 

applications of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX64- 100R 200R 300R 400R 500R 600R 

VR Continuous reverse 
voltage 100 200 300 400 500 600 V 

VRWM Crest working 

reverse voltage 100 200 300 400 500 600 V 

VRRM 
Repetitive peak 

reverse voltage 100 200 300 400 500 600 V 

VRSM 
Non-repetitive peak 

reverse voltage 150 300 400 500 600 600 V 

VD Continuous off-state 
voltage 100 200 300 400 500 600 V 

VDWM Crest working off-state 
voltage 100 200 300 400 500 600 V 

VDRM 
Repetitive off-state 
voltage 100 200 300 400 500 600 V 

VDSM 

dV 

Non-repetitive off-state 

voltage 600 

Rate of rise of voltage 

600 600 600 600 600 V 

dt not to trigger the device 10 20 30 40 50 60 V/µs 

(see note 2) 
NOTES 

1. These ratings do not apply when the gate is positive with respect to 

cathode. To ensure that no device will thermally run away at maximum 

voltage ratings, the total thermal resistance between junction and ambient 

must be less than 9degC/W for a.c, operation, and 4.5degC/W for d.c. 
operation. 

2. These ratings apply with a 10052 resistor connected between gate and 

cathode. 
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Current 

IT Continuous on-state current 25 A 

1T(AV) 
Mean on-state current 
(see page C2) 16 A 

ITRM 
Repetitive peak on-state 
current 140 A 

ITSM 
Maximum on-state surge current 
peak of half-sine at maximum 
operating conditions (see page C4) 140 A 

I2t 

di 

I2t for fusing (< lOms) 

Rate of rise of on-state 

100 A2s 

dt current 100 A/µs 

ISM Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 
anode positive w.r.t. cathode 20 V 

V 
RGM 

Peak reverse gate voltage 5.0 V 

Current 

I 
FGM 

Peak forward current 2.0 A 

Power 

PGM Peak gate power 5.0 W 

PG(AV) Average gate power 0.5 W 

Temperature 

Tstg min. Storage temperature min. -55 oC 

Tstg max. Storage temperature max. 125 
oC

Tj max, Junction temperature max. 125 
oC

THERMAL CHARACTERISTICS 

9
j-mb 

Maximum thermal resistance 
from junction to mounting base 

8. Maximum thermal resistance 
1 for a torque of 17kg cm on the nut 

1.6 degC/W 

0.2 degC/W 

Transient thermal resistance from 
junction to mounting base See page C5 

~~r/ 
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THYRISTORS BTX64 
Series 

ELECTRICAL CHARACTERISTICS (T,=125oC unless otherwise stated) 
7 

BTX64- 

VBO Minimum forward break-
over voltage (see note 2) 

VT Maximum instantaneous 
forward voltage 
at IT =50A, T, =25oC 

J 
iD Maximum forward leakage 

IGT 

VGD 

current at 
VDWM 

Maximum reverse leakage 
current at 

VRWM 
Minimum instantaneous 
trigger voltage to initiate 
turn-on at T. = 25oC 

Minimum instantaneous 
trigger current to initiate 
turn-on at T.=25oC 

J 
Maximum continuous gate 
voltage which will not 
initiate turn-on 

IH Typical holding current 

IL Typical latching current 

t Maximum turn-off time 
4 IT =10A, IR =10A 

at rated dV 
dt 

(see page C6) 

tgt Typical turn-on time 

NOTE 

(see page C7) 

100R 200R 300R 400R 500R 600R 

100 200 300 400 500 600 

3. 0 

13 12 10 8. 0 6. 0 5, 0 

13 12 10 8.0 6.0 5.0 

V 

V 

mA 

mA 

3. 5 V 

65 mA 

250 

10 

20 

mV 

mA 

mA 

10 µs 

0.4 µs 

2. The device may breakover into the maximum repetitive peak forward current 
at the maximum rate of rise of forward current. 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 35 kg cm 

2.5 lb ft 

Minimum torque on hexagon or nut 
for good thermal contact 17 kg cm 

1.25 lb ft 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

Accessories 

Accessory 

1/4" UNF nut 

Shakeproof washer 

Insulating bush 

Mica washer 

Tag 

Code No. 

56264A 

6.5 mm 

0.25 in 

10 g 

0.35 oz 

15 g 

0.53 oz 

Note 

Supplied 

with 

thyristor 

Supplied 

on request 
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THYRISTORS 

OPERATING NOTES 

BTX64 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage beingexceeded due to transient surges causedby the stored energy 
in the transformer core. 

A series R-C circuit orvoltage dependent resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows: - 

VRSM 

R-C in primary 
of transformer 

C RxC 

R-C in secondary 
of transformer 

C RxC 

VRWM 
(µF) (µs) (µF) (µs) 

I I T2
2. 0 

mag 
150 200 200 

V1
225 

V 
1 

I 
mag 

I T2
--m~ --1.5 225 275 400 

VI
400 

VI

I I T2

1.0 300 350 800 ~ 900 ~ 

1 1 

Where I =magnetising primary r. m. s. current (A) 
mag 

V 
T = 

VI 
where V1 =transformer primary r. m. s, voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 

values and shouldbe increased to take account of circuit variations such 

as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneoustrigger current to initiate turn-on at the operating junction tem-
perature. To dothis, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 
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3. Thyristors maybe soldered directly into the circuit but the heat conducted 
to the junction shouldbe kept to a minimum by the use of a thermal shunt. 

4. Dissipation and heat sink considerations. 

The various components of the rise of junction temperature above ambient 
are illustrated below. 

e j-mb = 
2. OdegC/W 

Ai =0.2degC/W 

6 h

Junction temperature 

. Mounting base temperature 

Heatsink temperature. 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until the 
appropriate Ai+Ah curve is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

Ai is the contact thermal resistance for minimum torque, as given on 
page D4. 9h is the thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of 6h for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, knowingthe maximum ambient temperature 
the maximum value of Ah is given by 

9 
_  Tmb - Tamb _ 8. h P

tot 
max. i 

The size of the heatsink required may be found from the graph on page C3. 
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THYRISTORS BTX64 
Series 

5. FUSING 

The curve given on page C4 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

a) The steady r. m. s. current through the fuse must not exceed its 
nominal current rating. 

b) The appliedvoltage must not exceed the nominal peak rating of the 
fuse. 

c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being applied. 

d) The prospective currents must be limited to ensure that IZt let 
through will not exceed the IZt for the thyristor. 

The curve shown on page C9 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fuses. 
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THYRISTORS 

Ir 
(A) 

100 
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BTX64 
Series 

7 

S 

3 

BTX64 S¢ri¢s 88668 

7 

5 

3 

7 

5 

3 

5 

3 

I 

i

0 i~o 2.0 3 o yT v 

MAXIMUM ON-STATE CONDUCTING CHARt~CTER,ISTIC 

MAY 19621 BTX64 Series Page C1 



~~ 
~ ~OV v ~ co w O 

%~~ ~~/i~ 
— e 

~~ ~ iZ ~~ 

° `N , ~ . • ` -a~°j ago ~ u°' 

l/ 

O 
m ~_~~ 

\fir 

  \iii
N  

~~~"

B
T
X
6
4
 
S
e
r
i
e
s
 

C
o
n
d
u
c
t
i
o
n
 
a
n
g
l
e
 

o°

CV• (0 

■ 

t4 •m ~ 

®  o

. r o~ 

`~;1  
N 

:o 
Y 

~~~~..•~ 
~~~~~\~ —~~~ ~~ 

~~~\. ~I 1~ ■~~~~■~. 

E ~ 
L ~ 

~ H 

Q 

H 
N 

~ o^ v a 0~3 
O O 

N 
° 

0 

° 
.~ 
~° 

0 

0 

Q 

Q 

H 

0 

° 
O 

MAXIMUM MOUNTING-BASE AND AMBIENT TEMPERATURES FOR 

VARdOUS VALUES OF MEAN ON-STATE CURRENT AND HEATSINK 

THERMAL RESISTANCE 

MAY 1968 BTX64 Series Page C2 



.^. 

~"\ 

THYRISTORS 

6h 

(degC/W ) 

10 

8 

6 

4 

2 

~~ 

fd`

\~ 

BTX64 Series 

l I 
Th¢s¢ curves are for copper 
cooling fins. For other fin 
materials, thickness must 
b¢ multiplied by:—

kcopp¢r 

1 11

kfin material 

I I _11 I 

Th¢ copper m atrial used 
is commercial half hard to 
BS899 

I !.  1 1 I I _ 
s — — —Stacked fins 

(3 cm spacing) 

  Single fins 

~`

~` ~ 
M 
ti

BTX64 
Series 

B 6031 

Thickness 
0.040 in (I~O mm ) 
0.064 in ( I.6mm ) 
O.125in (3~2mm) 

~~

s 

t 

~ ~ 
1 

s 

O 
O 100 200 300 

H¢atsink area width x height (cmZ ) 
400 

THERMAL RESISTANCE OF BLACKENED, VERTICAL, SQUARE HEATSINK 

WHEN USED IN TREE AIR PLOTTED AGAINST HEATSINK AREA 
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THYRISTORS BTX64 
Series 
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THYRISTORS 
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  Minimum gate current at 
which all units will 
trigg¢r when Tj=125°C-

25°C-
10°C• 

9°C 

O 2~0 4.O 
lnstantan¢ous gat¢ voltage (V) 

6.O 

 Maximum peak 
  gate dissipation = 5 W  ~ ' 

~111■11~1111■■1■■1■■1■ 
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THYRISTORS 

TENTATIVE DATA 

BTX65 
Series 

The BTX65 is a range of p-gate reverse blocking thyristors for use in power 
control circuits where a low turn-off is required. Typical applications include 

all finds of invertors, for a.c. motor speed control, emergency power 

supplies, and pulse generators up to 201zIiz. 

QUICK REFERENCE DATA 

BTX65- 100R 200R 300R 400R 500R 

VBO min. 100 200 300 400 500 V 

VRRM 
max. 100 200 . 300 400 500 V 

IT(AV) 
max. 

(Tstud -85oC)
12 A 

1T(RMS) 
25 A 

t 10 µs 
q 

Unless otherwise shown data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-36 

For details see page D2 
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~86391~ 

~ M 

i/4-28UNF- 2A 
(635mm.) 

Shak¢proof 
wash¢r 

at¢ 

Positiv¢ conn¢ction wh¢n 
us¢d in r¢ctifi¢r circuit. 

Millimetre dimensions derived from inch originals 

Dimensions 

Ref. 

f6D 

Millimetres 

Min. Max. 

- 16.51 

Inches 

Min. 

- 

Max. 

0.650 

Notes 

F 2.9 5.5 0.113 0.220 1 

J - 30.48 - 1.200 

~iM 4.91 6.35 0.193 0.250 2 

N 10.72 11.50 0.422 0.453 

N1 - 2.26 - 0.089 2 

S 3.05 - 0.120 3 

OT1 3.18 4.44 0.125 0.175 

~T2 1.53 - 0.060 -

NOTES 

1. This zone includes a 9/16" hexagon, across flats dimension (13.82mm) 

0.544" min., (14.27mm) 0.562" max. 

2. ~M refers to length Nl

3. Minimum flat. 

~/ 
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THYRISTORS BTX65 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

NOTE 

The following ratings apply for the frequencyrange0to 20kHz. Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX65- 100R 200R 300R 400R 500R 

VR Continuous reverse 
voltage 100 200 300 400 500 V 

VRWM Crest working 
reverse voltage 100 200 300 400 500 V 

VRRM 
Repetitive peak 
reverse voltage 100 200 300 400 500 V 

VIM  Non-repetitive peak 
reverse voltage 150 300 400 500 600 V 

VD Continuous off -state 
voltage 100 200 300 400 500 V 

VDWM Crest working off -state 
voltage 100 200 300 400 500 V 

VDRM 
Repetitive off -state 
voltage 100 200 300 400 500 V 

VDSM 
Non-repetitive off -state 
voltage 100 200 300 400 500 V 

dV Rate of rise of voltage 
dt not to trigger the device 10 20 30 40 50 V/µs 

1. These ratings do not apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between junction and ambient 
must be less than 9degC/W for a.c. operation, and 4.5degC/W for d.c. 
operation. 

MARCH 1967 
~bi

l `1
111a/Jrd 

V 
BTX65 Series Page D3 



Current 

I0, Continuous on-state current 25 A 

IT(AV) 
Mean on-state current 
(see page C2) 16 A 

`./ 

ITRM 
Repetitive peak on-state 
current 140 A 

ITSM 
Maximum on-state surge current 
peak of half -sine at maximum 
operating conditions (see page C4) 140 A 

I2t I2t for fusing (<lOms) 100 Al a 

di Rate of rise of on-state 
dt current 100 A/µs 

IRRM 
Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage ~✓ 
anode positive w,r.t. cathode 20 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

IFGM 
Peak forward current 2.0 A 

Power 

PGM Peak gate power 5.0 W 

PG(AV) 
Average gate power 0.5 W 

Temperature 

Tatg min. Storage temperature min. -55 oC 

Tstg max. Storage temperature max. 125 oC `~ 

T, max. Junction temperature max. 125 oC 
J 

THERMAL CHARACTERISTICS 

A, Maximum thermal resistance 
I - ~ from junction to mounting base 2.0 degC/W 

8. Maximum thermal resistance 
1 for a torque of 17kg cm on the nut 0.2 degC/W 

ej-mb(transient) 
Transient thermal resistance See page C5 

\.i'" 
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THYRISTORS BTX65 
Series 

ELECTRICAL CHARACTERISTICS (T.=125oC unless otherwise stated) 
J 

BTX65- 100R 200R 300R 400R 500R 

NOTE 

VBO 

V,l, 

iD

iR

VGT 

IGT 

VGD 

Minimum forward break-
over voltage (see note 2) 100 200 300 400 500 V 

Maximum instantaneous 
on-state voltage 
at I,r =50A, T.=25oC 

J 
Maximum off-state 
current at 

VDWM 
Maximum reverse leakage 
current at 

VRWM 
Minimum instantaneous 
trigger voltage to initiate 
turn-on at T.=25oC 

J 
Minimum instantaneous 
trigger current to initiate 
turn-on at T,=25° C 

J 
Maximum continuous gate 
voltage which will not 
initiate turn-on 

IH Typical holding current 

IL Typical latching current 

t Maximum turn-off time 
q I,r =10A, IR =10A 

at rated dV 
dt 

(see page C6) 

tgt Typical turn-on time 
(see page C7) 

2.0 V 

13 12 10 8.0 6.0 mA 

13 12 10 8.0 6.0 mA 

3.5 V 

65 mA 

250 

10 

20 

10 

mV 

mA 

mA 

µs 

0.4 µs 

2. The device may breakover into the maximum repetitive peak on-state 
current at the maximum rate of rise of on-state current. 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

With accessories 

35 kg cm 

2.5 lb ft 

17 kg em 

1.25 lb ft 

6.5 mm 

0.25 in 

10 g 

0.35 oz 

15 g 

0.53 oz 

Accessories 

Accessory Cade No. Note 

1/4" UNF nut Supplied 

with 

Shakeproof washer thyristor 

Insulating bush Supplied 

Mica washer 56264A on request 

Tag 
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THYRISTORS 

OPERATING NOTES 

BTX65 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

Adamping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltagebeingexceededduetotransientsurgescausedbythestored energy 
in the transformer core. 

A series R-C circuit or voltage dependent resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows: 

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

VIM  C RxC C RxC 

(FiF) (µs) (Fl F') (µs) 
VRWM 

I I T2
2.0 200 Val 150 225 

V g 
200 

1 1 

I I ,1, 2 

1,5 400 Val 225 400 
V g 

275 
1 1 

I I T2
1,0 800 ~ 300 900 

V g 
350 

1 1 

Where I =magnetising primary r.m.s. current (A) 
mag 

V 
T=V1 where V1=transformer primary r.m,s. voltage (V) 

2 
V2 =transformer secondary r.m.s, voltage (V) 

The capacitance values calculated from the above table are minimum 
values and shouldbe increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that allthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction tem-
perature. Todothis, the source resistance load line on the gate character-
isticmust pass through, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

a 
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3. Thyristorsmaybesoldereddirectlyintothecircuitbutthe heat conducted 

tothe junctionshouldbekepttoa minimum by the use of a thermal shunt. 

4. Dissipation and heat sink considerations. 

The various components of the rise of junction temperature above ambient 

are illustrated below. 

A. =2.OdegC/W 
~ -mb 

= 0.2degC/W 

6h

Junction temperature 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as s function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until the 
appropriate 9i + 0h is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

9i is the contact thermal resistance for minimum torque, as given on 
page D4. Ah is the thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyriator is used. The dimeneiona, 
positionandsurfaceconditionsof the heatsink should be considered. For 
values of Ah for blackenea vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean on-state current and conduction angle 
the mounting base temperature may be found from the right~and scale 
of the graph on page C2 . Thus , knowing the maximum ambient temperature 
the maximum value of Ah is given by 

6 = Tmb - Tamb 
9. h P

tot 
max. i 

The size of the heatsink required maybe found from the graph on page C3. 

`/ 

`/ 

~/ 

M 
M 
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THYRISTORS 

5. FUSING 

BTX65 
Series 

The curve given on page C4 is intended for selecting suitable fuses or circuit 
breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: - 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

~) 

(c) 

The applied voltage must not exceed the nominal peak rating of the 
fuse. 

The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being applied. 

(d) The prospective currents must be limited to ensure that I Zt let 
through will not exceed the I2t for the thyristor. 

The curve shown on page C9 'gives the maximum permissible prospective 
currentforvarious values of applied voltage, using English Electric fuses. 
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THYRISTORS 
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THYRISTORS 
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THYRISTORS 

TENTATIVE DATA 

~T. ~~~ 

Series 

The BTX66 is a range of p-gate reverse blocking thyristors for use in power 
control circuits where a low turn-off is required. Typical applications include 
all kinds of inverters, for a.c.'motor speed control, emergency power 
supplies, and pulse generators up to 13kc/s. 

QUICK REFERENCE DATA 

BTX66- 100R 200R 300R 400R 500R 600R 

VBO min. 100 200 300 400 500 600 V 

VRRM 
max. 100 200 300 400 500 600 V 

IF(AV) 
max. 

(Tstud-85° C) 32 A 

IF(RMS) 
max. 110 A 

toff 
15 µs 

Unless otherwise shown data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B. S. 3934 SO-30C 

For details see page D2 
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Height to be allowetl if cathOEe 
leatl is bent at right ongles 

gT2 Gate 

SL 

Cpth 
K2 

gq—+ 

87482 

8D7 

I ~ 
Ca ~otle Kt ~ 

Ref Min. Max. 

A 28.57 

QD1 24.13 

F 8.89 

N 20.24 21, 0 

Nl 3, 0 

Ol 148 158 

0 2 174 190 

NOTES 

Ot 

02 

1/2~ 20 UNF 
12 ~7mm.max 

Anptle 

Dimensions in millimetres 

Notes Ref Min. Max. Notes 

Q - 63.5 2 

S1 - 16.5 

1 S2 9.6 - 3 

S3 - 7.6 

S4 3.81 - 3 

IlJTl  8,1 8, 3 

Q1T2 4.05 4.2 

ShakeproOt 
washer 

Nut 

1. This zone includes a standard hexagon 27mm (1.062ins) nominally across 
flats. 

2. The device, with the exception of the hexagon, stud and flexible leads, 
lies withinlength Q and diameter fdDl. Q allows for the leads to be bent 
at right angles. 

3. Minimum flat. 

JULY 196? 
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THYRISTORS BTX66 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system, 

Electrical 

The following ratings apply for the frequency range 0 to 13kc/s.Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX66- 100R 200R 300R 400R 

VR Continuous reverse 
voltage 100 200 300 400 

VRWM 
Crest working 
reverse voltage 100 200 300 400 

VIM Repetitive peak 
reverse voltage 100 200 300 400 

VRSM 
Non-repetitive peak 
reverse voltage 150 300 400 500 

VD Continuous off-state 
voltage 100 200 300 400 

VDWM 
Crest working off-state 
voltage 100 200 300 400 

VDRM 
Repetitive off-state 
voltage 100 200 300 400 

VDSM 
Non-repetitive off-state 

dV 

voltage 600 

Rate of rise of voltage 

600 600 600 

dt not to trigger the device 7. 0 13 20 27 
(see note 2) 

NOTES 

500R 600R 

500 600 V 

500 600 V 

500 600 V 

600 600 V 

500 600 V 

500 600 V 

500 600 V 

600 600 V 

33 40 V/µsE--

1, These ratings do not apply when the gate is positive with respect to 

cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between junction and ambient 

must be less than 3degC/W for a.c. operation, and 1.5degC/W for d.c. 
operation. 

2. These ratings apply with a 10052 resistor connected between gate and 

cathode. 

FEBRUARY 1968 
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Current 

I I, 

IF(AV) 

IFRM 

Continuous Forward current 

Mean forward current 
(see page C2) 

Repetitive peak forward 
current 

110 A 

70 A 

700 A 

ISM Maximum forward surge current 
peak of half -sine at maximum 
operating conditions (see page C4) 680 A 

I2t I2t for fusing (< lOms) 2000 A2s 

di Rate of rise of forward 
dt current 100 A/µs 

ISM  Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 
anode positive w.r.t. cathode 20 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

I FGM 
Peak forward current 2.0 A 

Power 

PGM Peak gate power 5.0 W 

PG(AV) 
Average gate power 1.0 W 

Temperature 

Tstg min, Storage temperature min. -55 oC 

Tst max. Storage temperature max. 125 oC 
g 

T, max. Junction temperature max. 125 oC 
J 

THERMAL CHARACTERISTICS 

e j -mb Maximum thermal resistance 
from junction to mounting-base 0.6 degC/W 

A, Maximum thermal resistance for a 
1 torque of 90kg cm on the nut 0.1 degC/W 

ej-mb(transient) Transient thermal resistance See page C5 

\./ 
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THYRISTORS BTX66 
Series 

ELECTRICAL CHARACTERISTICS (T,=125oC unless otherwise stated) 
I 

BTX66- 

VB~ Minimum forward break-
over voltage (see note 2) 

VF Maximum instantaneous 
forward voltage 
at IF =500A, T~=25oC 

iD Maximum forward leakage 
current at VDWM

~1 iR Maximum reverse leakage 
current at VRWM

VG,l, Minimum instantaneous 
trigger voltage to initiate 
turn-on at T, =25oC 

J 

IG,r  Minimum instantaneous 
trigger current to initiate 
turn-on at T.=25oC 

J 

VGD Maximum continuous gate 
voltage which will not 
initiate turn-on 

/~ 
IH Typical holding current 

IL Typical latching current 

toff 
Maximum turn-off time 
IF =50A, IR =20A 

at rated dV 
dt 

(see page C6) 

t Typical turn-on time 
on 

(see page C7) 

f 

100R 200R 300R 400R 500R 600R 

100 200 300 400 500 600 V 

3.3 V 

13 12 10 8. 0 12 12 mA 

13 12 10 8. 0 12 12 mA 

3. 0 V 

80 mA 

250 mV 

10 mA 

20 mA 

15 µs 

0.5 µs 

NOTE 
2. The device may breakover into the maximum repetitive peak forward current 

at the maximum rate of rise of forward current. 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

175 kg cm 

13 Ib ft 

90 kg cm ~„/ 

6.5 lb ft 

13 mm 

0.51 in 

88 g 

3.1 oz 

108 g 

3.8 oz 

Accessories 

Accessory Note 

1/2" UNF nut Supplied with 

Shakeproof washer thyristor 

~~ 

M`~alla/Jrd ~ 
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THYRISTORS 

OPERATING NOTES 

~TX66 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

Adamping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltagebeingexceededduetotransientsurgescausedbythestored energy 
in the transformer core. 
A series R-C circuit or voltage dependent resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows:-

VIM

R-C in primary 
of transformer 

C R x C 

R-C in secondary 
of transformer 

C R x C 

VRWM 
(µF) (µs) (µF) (µs) 

I I T2
2.0 200 Vag

1 
150 225 — 

1 
200 

I I T2
1.5 225 275 400 Vag 400 ~— 

1 I 

I I T2

1.0 300 350 800 Vag 900 ~ 

1 1 

Where I =magnetising primary r.m.s. current (A) 
mag 

V 
T = V l where V1 =transformer primary r.m.s. voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and shouldbe increased to take account of circuit variations such 
as component tolerances. 

2 To ensure that allthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction tem-
perature . To do this ,the source resistance load line on the gate character -
isticmust pass through, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 
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3, Thyristorsmaybesoldereddirectlyintothecircuitbuttheheatconducted 
tothe junctionshouldbekepttoa minimum by the use of a thermal shunt. 

4. Dissipation and heat sink considerations. 

The various components of the rise of junctiontemperature above ambient 
are illustrated below. 

Aj 
-mb 

= 0.6degC/W 

= O.1degC/W 

Ah

Junction temperature 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 

forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until the 
appropriate 9 i ~ Oh curve is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

6i is the contact thermal resistance for minimum torque, as given on 
page D4. Ah isthe thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of 6 h for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2 . Thus , knowing the maximum ambient temperature 
the maximum value of Ah is given by 

6 
_ Tmb - Tamb _ 8. 

h P
tot 

max. i 

The size of the heatsinkrequiredmaybefoundfrom the graph on page C3. 
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THYRISTORS 

5. FUSING 

BTXbb 
Series 

The curve given on page C4 is intended for selecting suitable fuses or circuit 
breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: -

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The appliedvoltage must not exceed the nominal peak rating of the 
fuse. 

The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being applied. 

(d) The prospective currents must be limited to ensure that I2t let 
through will not exceed the I2t for the thyristor. 

The curve shown on page C9 gives the maximum permissible prospective 
currentforvarious values of applied voltage, using English Electric fuses. 

~) 

(c) 
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THYRISTORS 
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THYRISTORS 
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THYRISTORS 

TENTATIVE DATA 

BTX67 
Series 

The BTX67 is a range of p-gate reverse blocking thyristors for use in power 
control circuitswhere a low turn-off is required. Typical applications include 
all kinds of inverters, for a. c. motor speed control, emergency power 

supplies, and pulse generators up to 13kAz. 

QUICK REFERENCE DATA 

BTX67- 100R 200R 300R 400R 500R 600R 

VBO min. 100 200 300 400 500 600 V 

VRRM 
max. 100 200 300 400 500 600 V 

IT(AV) 
max. 

(Tstud - 
85°C) 62 A 

IT(RMS) 
max. 110 A 

t 
q 

15 µs 

Unless otherwise shown data is applicable to both types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-30C 

For details see page D2 
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Height to De ollowed if cathode 
lend is Dent at right angles 

 Q 

~2 Gate Cathode K7 ~ 

57 

cotnode 
K2 

Sq—+ 

~B7482i 

HTf 

Ref. Min. Max. 

A - 28.57 

fTJDl - 24.15 

F - 8.89 

N 20.24 21.0 

Nl - 3.0 

Ol 148 158 

O 174 190 
2 

NOTES 

ED7 

O7 

02 

~— A 

F ---. 
7/2~ 20 UNF 

12~7mm.max 

AnOdc 

Dimensions in millimetres 

Notes Ref. Min. Max. Notes 

Q - 63,5 2 

S1 - 16.5 

1 S2 9.6 - 3 

S3 - 7.6 

S4 3.81 - 3 

r6T1 8.1 8.3 

;0T2 4.05 4.2 

ShakeDroOf 

washer 

Nut 

1. This zone includes a standard hexagon 27mm (1. 062ins) nominally across 
flats 

2. The device, with the exception of the hexagon, stud and flexible leads, 
lies within length Q and diameter 1QD1. Q allows for the leads to be bent 
at right angles. 

3. Minimum flat. 
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THYRISTORS BTX67 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 13kHz. Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATRODE 

Voltage (see note 1) 

BTX67- 100R 200R 300R 400R 500R 600R 

VR Continuous reverse 
voltage 100 200 300 400 500 600 V 

VRWM Crest working 
reverse voltage 100 200 300 400 500 600 V 

VRRM 
Repetitive peak 
reverse voltage 100 200 300 400 500 600 V 

VRSM 
Non-repetitive peak 
reverse voltage 150 300 400 500 600 600 V 

VD Continuous off-state 
voltage 100 200 300 400 500 600 V 

VDWM Crest working off-state 
voltage 100 200 300 400 500 600 V 

VDRM 
Repetitive off-state 
voltage 100 200 300 400 500 600 V 

VDSM 

dV 

Non-repetitive off-state 
voltage 600 

Rate of rise of voltage 

600 600 600 600 600 V 

dt not to trigger the device 7. 0 13 20 27 33 40 V/µsE--
(see note 2) 

NOTES 

1. These ratings do not apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between junction and ambient 
must be less than 3degC/W for a.c, operation, and 1.5degC/W for d.c. 
operation. 

2. These ratings apply with a 10052 resistor connected between gate and 
cathode. 
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Currant 

IT Continuous on-state current 110 A 

IT(AV? 
Mean on-state current 
(see page C2) 70 A 

ITRM 
Repetitive peak on-state 
current 1000 A 

ISM Maximum on-state surge current 
peak of half -sine at maximum 
operating conditions (see page C4) 900 A 

I2t I2t for fusing (< lOms) 4000 A2s 

di Rate of rise of on-state 

dt current 100 A/µs 

ISM  Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 
anode positive w,r.t. cathode 

VRGM 
Peak reverse gate voltage 

Currant 

IFGM 
Peak forward current 

Power 

PGM Peak gate power 

PG(AV) 
Average gate power 

Temperature 

Tstg min. Storage temperature min. 

Tstg max. Storage temperature max. 

T, max. Junction temperature max, 
J 

THERMAL CHARACTERISTICS 

20 V 

5.0 V 

2.0 A 

5.0 W 

1.0 W 

-55 oC 

125 oC 

125 oC 

e j-mb 
Maximum thermal resistance 
from junction to mounting-base 0.4 degC/W 

8. Maximum thermal resistance for a 
i 

torque of 90kg cm on the nut 0.1 degC/W 

ej-mb(transient) 
Transient thermal resistance See page C5 
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THYRISTORS BTX67 
Series 

ELECTRICAL CHARACTERISTICS (T, = 125oC unless otherwise stated) 
J 

BTX67- 

VBO Minimum forward break-
over voltage (see note 2) 

VT Maximum instantaneous 

on-state voltage 

atI,l,=500A, T,=25oC 
J 

iD Maximum off-state 
current at VDWM

iR Maximum reverse leakage 
current at VRWM

VG,I, Minimum instantaneous 

trigger voltage to initiate 
turn-on at T. =25oC 

J 

IGT Minimum instantaneous 

trigger current to initiate 

turn-on at T,=25oC 
7 

VGD Maximum continuous gate 
voltage which will not 
initiate turn-on 

IH Typical holding current 

IL Typical latching current 

t Maximum turn-off time 
q IT =50A, IR =20A 

at rated dV 
dt 

(see page C6) 

tgt Typical turn-on time 

(see page C7) 

NOTE 

100R 200R 300R 400R 500R 600R 

100 200 300 400 500 600 V 

2.5 V 

13 12 10 8.0 12 12 mA 

13 12 10 8. 0 12 12 mA 

3, 0 V 

80 mA 

250 mV 

10 mA 

20 mA 

15 µs 

0.5 µs 

2. The device may breakover into the maximum repetitive peak on-state current 

at the maximum rate of rise of on-state current. 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

175 kg cm 

13 lb ft 

90 kg cm 

6.5 lb ft 

13 mm 

0,51 in 

88 g 

3,1 oz 

108 g 

3.8 oz 

Accessories 

1/2" UNF nut Supplied With 

Shakeproof washer thyristor 

~~ 

~~ 
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THYRISTORS 

OPERATING NOTES 

~TX67 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

Adamping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored energy 
in the transformer core. 
A aeries R-C circuit or voltage dependent resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows : - 

VRSM 

VRWM 

2.0 

1.5 

R-C in primary R-C in secondary 
of transformer of transformer 

C RxC C RxC 

(µF') Gas) (FiF) (lis) 

I I T2
200 -~ 150 225 ~-- 200 

1 1 

I 

400 
mag
V1

225 
I T2

400 
mag 
V1

275 

I I T2
1.0 800 V ag 300 900 

V g 
350 

1 1 

Where I =magnetising primary r.m.s. current (A) 
mag 

V 
T=V1 where V1=transformer primary r.m.s. voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and shouldbe increased to take account of circuit variations such 
as component tolerances. 

2. Toensurethatallthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction tem-
perature. To dothis, the source resistance load line on the gate character-
isticmust pass through, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage acid current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

MARCH 1967 
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3. Thyristorsmaybesoldereddirectlyintothecircuitbutthe heat conducted 

to the junction should be kept to a minimum by the use of a thermal shunt. 

4. Dissipation and heatsink considerations. 

The various components of the rise of junction temperature above ambient 
ar are illustrated below. 

Junction temperature 

Aj-mb 
= 0.4degC/W 

Mounting base temperature 

Ai = O.1degC/W 

~Heatsink temperature 

Ah

_Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until the 
appropriate Ai + Ah is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

Ai is the contact thermal resistance for minimum torque, as given on 
page D4. Ah isthe thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of Ah for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean on-state current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, knowingthe maximum ambient temperature 
the maximum value of Ah is given by 

A 
_ Tmb - Tamb _ A. h 

P max. 1
tot 

The size of the heatsink required maybe found from the graph on page C3. 
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THYRISTORS 

5. FUSING 

BTX67 
Series 

The curve givenon page C4 is izrtendedfor selecting suitable fuses or circuit 
breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: -

(a) The steady r. m. s. current through the fuse must not exceed its 
nominal current rating. 

The appliedvoltage must not exceed the nominal peak rating of the 
fuse. 

~) 

(c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being applied. 

d The ros 
2 

O p pective currents must be limited to ensure that I t let 
through will not exceed the IZt for the thyristor. 

The curve shown on page C9 gives the maximum permissible prospective 
currentforvarious values of applied voltage, using English Electric fuses. 
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THYRISTORS 
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THYRISTORS 
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THYRISTORS BTX6B 
Serias 

TENTATIVE DATA 

The BTX68 is a range of p-gate reverse blocking avalanche thyristors for 
use in power control circuits. Typical applications include the control of 
d,c. motors, furnaces and lighting. This range of thyristors is capable of 
absorbing transient energy within the rectifier circuit without damage. 

QUICK REFERENCE DATA 

BTX68 - 500R 600R 700R 800R 1000R 

VBO min. 550 660 770 880 1000 V 

V~ min, 550 660 770 880 1000 V 

IT(AV) 
max. 

Tmb = 85oC 6.4 A 

IT(R~ ) 10 A 

9~-mb 
max. 3.0 degC/W 

T, max, 125 oC 
l 

Reverse power surge 

(non repetitive) 

10µs, T. =25 C 12 kW 
J 

10µs, T.=125 C 4.0 kW 
J 

Unless other~~lse shown data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforming to B.S. 3934 SO-35A 

For details see page D2 
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N1 Np 

10-32 UNF hex nut 

10-32 UNF 

ShakeDroof 
washer 

Ref. Min. Nom. Max. Min. 

A - - 10.28 

OD - - 9.3 - 

J - - 21.72 - 

J1 - - 18.5 - 

N 10.72 11.1 11.5 0.423 

N1 - 1.98 - 

N - 3.5 - 
2 

OT 1.G - 1.9 0.063 

NOTES 

~0 Gate 

Anode 

N 

J1 

Cathode 

Inch dimensions derived from millimetre signals 

Millimetres Inches Note 

Nom. Max. 

- 0.405 

- 0.367 

- 0.856 

- 0.728 

0.437 0.453 

0.078 

- 0.138 1 

- 0.075 

1. This zone includes a 7/18in hexagon, across flats dimension 0.423in 

(10.75mm ) minimum, 0.438in (11.12mm ) maximum. 

2. Devices with slight variations in lug pattern, still conforming toB.S.3934 
SO -35A, may he supplied. 
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THYRISTORS BTX68 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings applyfor the frequency range 0 to 400Hz. Simultaneous 
applications of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX68 - 500R 600R 700R 800R 1000R 

VR Continuous reverse 
voltage 500 600 700 800 1000 V 

VRWM Crest working 
reverse voltage 500 600 700 800 1000 V 

VD Continuous off-state 
voltage 500 600 700 800 1000 V 

VDWM Crest worling 
off-state voltage 500 600 700 800 1000 V 

NOTE 

1. These ratings do not apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistancebetweenjunctionand ambient 
must beless than 12degC/VV for a.c. operation and 6.OdegC/W for d. c. 
operation. 
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Current 

IT Continuous on-state current 10 A 

1T(AV) 
Mean on-state current 
(see page C2) 6.4 A 

IT(R~ ) R.M.S. on-state current 10 A 

ITRM 
Repetitive peak on-state 
current 60 A 

ITSM 
Non-repetitive on-state fault 
current, peak of half-sinewave 
at maximum operating conditions 80 A 

I2t I2t for fusing (<lOms) 
(See pages C4 and C5) 32 A2s 

di Rate of rise of on-state current 
dt (see lower curve Page C8) 20 A/µs 

ISM  Repetitive peak reverse current 5.0 A 

Power 

`~ 

Reverse power surge (non-repetitive) 
10µs, T. =25° C 12 kW `~ 
10µs, T~ =125° C 4.0 kW 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 
anode positive, w.r.t. cathode 10 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

IFGM 
Peak forward current 2.0 A 

Power 

PGM Peak gate power 5.0 W 

PG Average gate power 0.5 W `'~ 

Temperature 

Tst min. Storage temperature min. -55 oC 
g 

Tstg max. Storage temperature max. 125 oC 

T, min. Junction temperature min. -55 oC 
~ o 

T, max. Junction temperature max. 125 C 
1 

THERMAL CHARACTERISTICS 

6
j-mb 

Maximum thermal resistance 
from junction to mounting base 3.0 degC/W 

A. Maximum thermal resistance for 
1 a torque of 9.Okg cm on the nut 0.5 degC/W `~ 

ej-mb(transient) 
Transient thermal resistance (1.Oms) U.16 degC/W 

MAY 1967 
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THYRISTORS BTX68 
Series 

ELECTRICAL CHARACTERISTICS (T. =125oC unless otherwise stated) 
J 

BTX68- 500R 600R 700R 800R 1000R 

VBO 

V~ 

V,1, 

iD

VGT 

IGT 

VGD 

IH

IL

t~ 

t 
9 

Minimum forward 
breakover voltage 550 660 770 880 1000 V 

Minimum reverse 
avalanche voltage 550 660 770 880 1000 V 

Maximum instantaneous 
on-state voltage at 
I,1,=20A, T.=25° C 

1 
Maximum off-state leakage 
current at 

VDWM 
Maximum reverse leakage 
current at 

VRWM 
Minimum instantaneous 
trigger voltage to initiate 
turn-on at Tj=25° C 
(see page C6) 

Minimum instantaneous 
trigger current to initiate 
turn-on at T) =25°C 
(see page C6) 

Maximum continuous gate 
voltage which will not 
initiate turn-on 
(see page C6) 

Typical holding current 

Typical latching current 

Typical turn-on time 
Forward voltage before trigger=50V, 
IT =10A (see page C7) 

Typical turn-off time 
I,1,=10A, IR =5.OA 

(see page C7) 

2.3 V 

2.5 mA 

2.5 mA 

3.0 V 

30 mA 

250 mV 

10 mA 

20 mA 

3.0 µs 

20 µs 

:~ 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or•nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessoriea 

With accessories 

Accessories 

Accessory 

10-32 i1NF Nut 

Shakeproof washer 

PTFE bush 

2 Mica washers 

2 BA washer 

Terminal 

} 
Code No. 

56294 

56295 

17 kg cm 

1.3 lb ft 

9.0 kg cm 

0.6 lb ft 

5.2 mm 

0.205 in 

5.3 g 

0.18 oz 

7.0 g 

0.25 oz 

Note 

Supplied with 

thyristor 

Supplied 

on 

request 

~f 

MAY 1967 

~~ 
~~~:a~

V 
BTX68 Series Page D6 



THYRISTORS 

OPERATING NOTES 

BTX68 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored energy 
in the transformer core. 
A series R-C circuit or voltage dependent resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows:-

VRSM 

VRWM 

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

C RxC C RxC 
(µF) (µs) (µF) (µs) 

I I T2
2.0 200 ~ 150 225 

V g 
200 

1 1 

I I T2
1.5 400 ~ 225 400 

V 
275 

1 1 

I I T2
1.0 800 ~ 300 900 

V g 
350 

1 1 

Where I =magnetising primary r.m.s. current (A) 
mag 

V 
T=V1 where V1=transformer primary r.m.s. voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that allthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction tem-
perature. To dothis, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 
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A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristorsmaybesoldereddirectlyintothecircuitbuttheheatconducted 
tothejunctionshouldbekepttoa minimum by the use of a thermal shunt. 

4. Dissipation and heatsink considerations. 

The various components of the rise of junctiontemperature above ambient 
are illustrated below 

8, =3.OdegC/W 
J-~ 

8. =0.5degC/W 
i 

8 
j 

Junction temperature 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until the 
appropriate Ai + g h is reached. Finally trace dowm~~ards to determine 
the maximum ambient temperature. 

Ai is the contact thermal resistance for minimum torque, as given on 
page D4. Ah is the thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of Ah for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean on-state current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, knowing the maximum ambient temperature 
the maximum value of 9 h is given by 

6 
_ Tmb - Tamb _ 8. h P

tot 
max. i 

The size of the heatsink required may be found from the graph on page C3. 

~~ 

~~ 

~~ 
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THYRISTORS 

5. FUSING 

BTX68 
Series 

The curve given on page C4 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to:-

(a) 

~) 

(c) 

Thesteadyr.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rating of 
the fuse. 

Thethyristormusthaveatransientreverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being applied. 

(d) The prospective currents must be limited to ensure that IZt let 
through will not exceed the IZt for the thyristor. 

The curve shown on page C5 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fus es . 

G. STARTING 

Where starting conditions are likely to exceed the current limits given 

on page C2 the upper curve on page C8 may be used. Upper curve an page 

C8 refers to the output of a single phase bridge. 
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THYRISTORS 

I T
(A) 
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BTX68 
Series 
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THYRISTORS BTX68 
Series 
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THYRISTORS BTX68 
Series 
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THYR~STORS 
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TI-IYRISTORS 

TENTATIVE DATA 

BTX75 
Series 

The BTX75 is a range of p-gate reverse blocking thyristors for use in power 
control circuits. They have a maximum junction temperature of 150°C and 
are therefore suitable for operation in high ambient temperatures. Typical 
applications include the control of d. c. motors, furnaces and lighting. 

QUICK REFERENCE DATA 

BTX75- 100R 200R 300R 400R 

VBO min. 100 200 300 400 V 

VRRM 
max. 100 200 300 400 V 

IT(AV) 
max. 

(Ts~ d =110°C) 8.5 A 

IT(RMS) max. 25 A 

T, max. 150 oC 
J 

Unless otherwise shown data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B. S. 3934 So-36 

For details see page D2 
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Shakeproof 
washer 

~B7481~ 

1/4° 28UNF 
635mm. max 

ldT1 S1 

} 

Cathode 

Millimetre dimensions derived from inch originals 

Dimensions 

a 

gate 

Ref. Millimetres 

Min. Max. Min, 

Inches 

Max. 

Notes 

A - 12.8 0.504 

(dDl - 12.4 0.488 

F - 3.4 0.134 1 

H - 22.2 0.875 

J - 30.3 1.192 

N 10.72 11.5 0.422 0.453 

N1 - 2.2 0.087 

S 3.1 0.122 2 

S1 - 7.6 0.299 

~Tl 3.2 4.2 0.126 0.165 

PIT2 1.6 1.9 0. 063 0,075 

NOTES 

1. This zone includes a 9/16" hexagon, across flats dimension nominally 
14mm (0.522"). 

2. Minimum flat. 

3. Minimum creepage path 6mm (0.236"). 

~1 
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THYRISTORS BTX75 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The followingratings applyfor the frequency range 0 to 400Hz. Simultaneous 
application of alI ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX75- 100R 200R 300R 400R 

VR Continuous reverse voltage 100 200 300 400 V 

VRWM 
Crest working reverse voltage 100 200 300 400 V 

VRRM 
Repetitive peak reverse voltage 100 200 300 .400 V 

VRSM 
Non-repetitive peak reverse 
voltage 150 300 400 500 V 

VD Continuous off-state voltage 
(see note 2) 100 200 300 400 V 

VDWM 
Crest working off-state 
voltage (see note 2) 100 200 300 400 V 

VDRM 
Repetitive peak off-state 
voltage (see note 2) 100 200 300 400 V 

VDSM 
Non-repetitive peak off-state 
voltage 500 500 500 500 V 

NOTES 

1. These ratings do not apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between junction and ambient 
must be less than 9degC/W for a. c. operation and 4.5degC/W for d. c. 
operation. 

2. This voltage may be exceeded up to the maximum non-repetitive peak 
forward voltage VDSM. but the thyristor may conduct at any voltage 
over the minimum forward breakover voltage. 
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Current 

I0, 

IT(AV) 

IT (RMS) 

ITRM 

Continuous on-state current 

Mean on-state current 
(see page C2) 

R, M, S, on-state current 

Repetitive peak on-state 
current 

25 A 

16 A 

25 A 

140 A 

ITSM 
Non-repetitive on-state current, 
peak of half sinewave at maximum 

operating conditions 140 A 

I2t I2t for fusing 100 A2s 

di Rate of rise of forward 
dt current (see lower curve page CS) 20 A/µs 

IRRM 
Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

V FGM 
Peak forward gate voltage 
anode positive w, r. t. cathode 10 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

IFGM 
Peak forward current 2, 0 A 

Power 

PGM Peak gate power 5, 0 W 

PG Average gate power 0.5 W 

Temperature 

Tst min. Storage temperature min. -55 oC 
g 

Tstg max. Storage temperature max. 150 oC 

T, min. Junction temperature min, -55 ° C 
J 

T, max, Junction temperature max, 150 oC 
J 

THERMAL CHARACTERISTICS 

6
j-mb 

Maximum thermal resistance 
from junction to mounting base 

A. Maximum thermal resistance for 
1 a torque of 17kg cm on the nut 

ej-mb(transient) 
Transient thermal resistance 
(1, Oms) 

2, 0 degC/W 

0, 2 degC/W 

0.095 degC/W 

JULY 1967 
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THYRISTORS BTX75 
Series 

ELECTRICAL CHARACTERISTICS (T~=150° C unless otherwise stated) 

BTX75- 

VB~ Minimum forward break-
over voltage 

VT Maximum instantaneous 
on-state voltage 
at IT =50A, T.=25° C 

iD Maximum off-state 
current at VDWM

iR Maximum reverse leakage 
current at VRWM

VGT Minimum instantaneous 
trigger voltage to initiate 
turn-on at T. = 25oC 

J 

100R 200R 300R 400R 

100 200 300 400 V 

3.0 V 

13 12 10 8. 0 mA 

13 12 10 8. 0 mA 

(see page C6) 3.5 V 

IGT Minimum instantaneous 
trigger current to initiate 
turn-on at T.=25oC 

(see page C6) 65 mA 

VGD Maximum continuous gate 
voltage which will not 
initiate turn-on 
(see page C6) 250 mV 

IH Typical holding current 10 mA 

IL Typical latching current 20 mA 

tgt Typical turn-on time 
(see page C7) 3.0 µs 

t Typical turn-off time 
9 IT =10A, IR =5.OA 

(see page C7) 25 µs 
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MECHANICAL DATA 

i 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

Accessories 

Accessory 

lj4" UNF nut 

Shakeproof washer 

Insulating bush 

Mica washer 

Tag 

Code No. 

56264A 

35 kg cm 

2.5 lb ft 

17 kg cm 

1.25 lb ft 

6.5 mm 

0.25 in 

10 g 

0.35 oz 

15 g 

0.53 oz 

Note 

Supplied with 

thyristor 

Supplied 

on 

request 

~`~ 

~~ 

`~ 

`~ 
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THYRISTORS 

OPERATING NOTES 

BTX75 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer or thyristor 
if there is a possibiiity of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. Aseries R-C circuit orvoltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows: - 

VRSM 

R-C in primary 
of transformer 

C RxC 

R-C in secondary 
of transformer 

C R x C 

VRWM 
(µF) (µs) (µF') (µs) 

I I T2
2.0 ~ 150 

mag 
200 200 

V1
225 

V1

I I T2
mV 

1.5 225 275 400 ~ 400 

1 1 

I I T2
1.0 300 350 800 

Vag 
900 

Vg 
1 1 

Where I =magnetising primary r. m. s. current (A) 
mag 

V 
T=V1 where V =transformer primary r.m.s. voltage (V) 

2 1
V2 =transformer secondary r. m. s. voltage (V) 

The capacitance values calculated from the above table are minimum 
valuesandshouldbe increased to take account of circuit variations such 

as component tolerances. 

2. To ensure that allthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneoustrigger current to initiate turn-on at the operating junction tem-
perature. To do this, the source resistance load line on the gate character -
isticmustpassthrough, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 
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A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristors maybe soldered directly into the circuit butthe heat conducted 
to the junction should be kept to a minimum by the use of a thermal shunt. 

4. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above ambient 
are illustrated below. 

Junction temperature 

A. =2.OdegC/W 
~-mb 

6 i =0.2degC/W 

Aj

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows. 

Starting with the curve of maximum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until the 
appropriate 6i + 6 h is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

6i is the contact thermal resistance for minimum torque, as given on 
page D4. 6 h is the thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of Ah for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean on-state current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, knowing the maximum ambient temperature 
the maximum value of Ah is given by 

B - 
Tmb 

- 
Tamb  

- A. h 
Ptot 

max. i 

The size of the heatsinkrequiredmaybe foundfrom the graph on page C3. 
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THYRISTORS 

5. FUSING 

BTX75 
Series 

The curve given on page C4 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: - 

(a) The steady r. m. s. current through the fuse must not exceed its 
nominal current rating. 

(b) The applied voltage must not exceed the nominal peak rating of 
the fuse. 

(c) The thyristor must haveatransientreverse voltage in excess of 

the arc voltage of the fuse at the supply voltage being applied. 

(d) The prospective currents must be limited to ensure that I2t let 
through will not exceed the I2t for the thyristor. 

The curve shown on page C5 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fuses. 

6. STARTING 

Where starting conditions are likely to exceed the current limits given 

on page C2 the curves on page C8 may be used. The upper curve refers 

to the output of a single phase bridge and the lower curve to a three phase 

bridge. 
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THYRfSTORS 
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THYRISTORS 
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(degC/W) 
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BTX75 
Series 

BTX75 Series B 6031̂

1 I 
Th¢s¢ curv¢s ar¢ for copp¢r 
cooling fins. For oth¢r fin 
mat¢rials, thickn¢ss must 
b¢ multipli¢d by: —

I  kcoPP¢r 

I 

kfin mat¢rial 

l 1 1 11 
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~~
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THYRISTORS ~TX75 
Series 
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THYRISTORS 
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i THYRISTORS 
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THYRISTORS 

TENTATIVE DATA 

BTX76 
Series 

The BTX76 is a range of p-gate reverse blocking thyristors for use in power 
control circuits. They have a maximum junction temperature of 150° C and 
are therefore suitable for operating in high ambient temperatures. Typical 
applications include the control of d. c. motors, furnaces and lighting. 

QUICK REFERENCE DATA 

BTX76- 100R 200R 300R 400R 

VBO min. 100 200 300 400 V 

VRRM 
max. 100 200 300 400 V 

IT(AV) 
max. 

(Ts~ d =110oC) 12 A 

IT(RMS) 
max. 25 A 

T, max. 150 oC 
J 

Unless otherwise shown data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B. S. 3934 SO-36 

For details see page D2 
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Shakeproof 
washer 

~B7481 

Rsf. 

A 

OD1 

F 

H 

J 

N 

N1 

3 

Sl 

Q1T1 

fr7T2 

~T1 S1 
+~ ! 

Cathode 114" 28 UNF 
635mm. max 

Millimetre dimensions derived from inch originals 

Dimensions 

9 ate 

Millimetres 

Min. Max. Min. 

Inches 

Max. 

Notes 

12.8 - 0.504 

12.4 - 0.488 

3.4 - 0.134 1 

22.2 - 0.875 

30.3 - 1.192 

10.72 11.5 0.422 0.453 

2, 2 - 0.087 

3.1 - 0.122 - 2 

7,6 - 0.299 

3.2 4.2 0.126 0.165 

1.6 1.9 0.063 0.075 

NOTES 

1. This zone includes a 9/16" hexagon, across flats dimension nominally 
14mm (0.522"). 

2. Minimum flat. 

3. Minimum creepage path 6mm (0.236"). 
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THYRISTORS BTX76 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 400Hz. Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX76- 100R 200R 300R 400R 

VR Continuous reverse voltage 100 200 300 400 V 

/'~ VRWM Crest working reverse voltage 100 200 300 400 V 

VIM Repetitive peak reverse voltage 100 200 300 400 V 

VRSM 
Non-repetitive peak 
reverse voltage 150 300 400 500 V 

VD Continuous off-state voltage 

(see note 2) 100 200 300 400 V 

VDWM Crest working off-state 
voltage (see note 2) 100 200 300 400 V 

VDRM 
Repetitive peak off-state 
voltage (see note 2) 100 200 300 400 V 

VDSM 
Non-repetitive peak off-state 
voltage 500 500 500 500 V 

~\ NOTES 

^, 

1. These ratings do not apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between junction and ambient 
must be less than 9degC/W for a. c. operation and 4.5degC!W for d, c, 
operation. 

2, This voltage may be exceeded up to the maximum non-repetitive peak 
forward voltage VDSM but the thyristor may conduct at any voltage 
over the minimum forward breakover voltage. 
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Current 

Iq, Continuous on-state current 25 A 

IT(AV) 
Mean on-state current (see page C2) 16 A 

IT(RMS) 
R, M, S, on-state current 25 A ~° 

ITRM 
Repetitive peak on-state 
current 150 A 

ITSM 
Maximum on-state surge current 

peak of half-sine at maximum 

operating conditions (see page C4) 200 A 

I2t I2t for fusing (<lOms) 200 A`s 

di Rate of rise of on-state 

dt current 20 A/µa 

IRRM 
Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 

anode positive w, r, t. cathode 10 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

IFGM 
Peak forward current 2, 0 A 

Power 

PGM Peak gate power 5, 0 W 

PG(AV) 
Average gate power 0.5 W 

Temperature 

Tst min. Storage temperature min. -55 oC 
g 

Tst max, Storage temperature max. 150 oC 
`..r✓ g 

T, min, Junction temperature min, -55 oC 
J 

T, max, Junction temperature max. 150 oC 
J 

THERMAL CHARACTERISTICS 

6 j -mb 
Maximum thermal resistance 
from junction to mounting base 2, 0 degC/W 

A. Maximum thermal resistance 

1 for a torque of 17kg cm on the nut 0.2 degC/W 

ej-mb(transient) 
Transient thermal resistance (1.Oms) 0. 095 degC/W 

ti~ 
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THYRISTORS BTX76 
Series 

ELECTRICAL CHARACTERISTICS (T,=150° C unless otherwise stated) 
J 

BTX76- 100R 200R 300R 400R 

VB~ Minimum forward break-
over voltage 100 200 300 400 V 

VT Maximum instantaneous 
on-state voltage 
at IT =50A, T~=25° C 2.0 V 

iD Maximum off-state 
current at VDWM 13 12 10 8. 0 mA 

iR Maximum reverse leakage 
current at VRWM 13 12 10 8.0 mA 

VGT Minimum instantaneous 
trigger voltage to initiate 
turn-on at T.=25oC 3.0 V 

J 
IG3, Minimum instantaneous 

trigger current to initiate 
turn-on at T. = 25 C 40 mA 

J 
VGD Maximum continuous gate 

voltage which will not 
initiate turn-on 250 mV 

IH Typical holding current 10 mA 

IL Typical latching current 20 mA 

tgt Typical turn-on time 
(see page C7) 3.0 µs 

t Typical turn-off time 
4 IT =10A, IR =5. OA 

(see page C7) 25 µs 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

Accessories 

Accessory 

1/4" UNF nut 

Shakeproof washer 

Insulating bush 

Mica washer 

Tag 

Code no. 

56264A 

35 kg cm 

2.5 lb ft 

17 kg em 

1.25 lb ft 

6. 5 mm 

0.25 in 

10 g 

0.35 oz 

15 g 

0.53 oz 

Note 

Supplied with 

thyristor 

Supplied 

on 

request 

~' 
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THYRISTORS 

OPERATING NOTES 

BTX76 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

Adamping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in thetransformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows: -

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

VIM  C RxC C RxC 

VRWM 

2.0 

1.5 

1.0 

(µF) 

I 

(µs) 

200 150 225 ~- 

1 

I I 
400 225 400 ~ 

1 

I 
800 300 900 ~ 

1 

(µF) (µs) 

I T2
~ 200 

1 

T2
~— 275 

1 

I T2
~— 350 

1 

Where I =magnetising primary r,m,s, current (A) 
mag 

V 
T=V1 where V1 =transformer primary r,m,s. voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and shouldbe increased to take account of circuit variations such. 
as component tolerances. 

2. Toensurethatallthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneoustrigger current to initiate turn-on at the operating junction tem-

perature . To do this ,the source resistance load line on the gate character -

isticmustpass through, or above and to the right of, the intersection of 

the minimum instantaneous trigger voltage and current, providing the 

absolute gate voltage, current and power ratings are not exceeded. 
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A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristors maybe soldered directly intothe circuitbutthe heat conducted 
tothe junction shouldbekepttoa minimum by the use of a thermal shunt. 

4. Dissipation and heat sink considerations. 

The various components of the rise of junction temperature above ambient 
are illustrated below. 

A~-mb 
= 2, OdegC/W 

A, = 0.2degC/W 
i 

6h

Junction tem ~ erature 

Mounting base temperature 

Aeatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows. 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 
the appropriate Ai + 6h is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

Ai is the contact thermal resistance for minimum torque, as given on 
page D4.6h is the thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of 6 h for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right hand scale of 
the graph on page C2. Thus, knowing the maximum ambient temperature 
the maximum value of Ah is given by 

6 = Tmb - Tamb 
9 

h P
tot 

max. i 

The size of theheatsinkrequiredmaybefoundfromthe graph on page C3. 
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THYRISTORS 

5. FUSING 

BTX76 
Series 

The curve given on page C4 is intended for selecting suitable fusee or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

b) The applied voltage must not exceed the nominal peak rating of the 
fuse. 

c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being applied. 

d) The prospective currents must be limited to ensure that IZt let 
through will not exceed the IZt for the thyristor. 

The curve shown on page C5 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fus es . 

6. STARTING 

Where starting conditions are likelyto exceed the current limits given on 
Page C2 the upper curve on Page C8 may be used. Upper curve,Page C$ 
refers to the output of a single phase bridge. 
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THYRISTORS 
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THYRISTORS 
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THYRISTORS BTX76 
Series 
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THYRISTORS 
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THYRISTORS 
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THYRISTORS 

TENTATIVE DATA 

BTX8 I 
Series 

The BTX81 is a range of p-gate reverse blocking thyristors for medium power 
applications up to 20A average on-state current. Typical applications include the 
control of d.c. motors, furnaces and lighting. 

QUICK REFERENCE DATA 

BTX81- 100R 200R 300R 400R 500R 600R 700R 800R 

VBO min. 100 200 300 400 500 600 700 800 V 

VRRM 
max. 100 200 300 400 500 600 700 800 V 

IT(AV) 
max. 

= o 
(Tstud 

85 C) 20 A 

IT 
30 A 

(RMS) 
T, max. 125 

oC

J 

Rth 
1.0 degC/W 

(j-mb) 

Unless otherwise stated data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-36 

For details see page 2. 
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Shakeproof 
washer 

(B7481~ 

1l4° 28 UNF 
635mm. max 

Cathode 

Millimetre dimensions derived from inch originals 

a 

gate 

Ref. 

Dimensions 

Millimetres 

bun. Max. Min. 

Inches 

Max. 

Notes 

A - 12.8 - 0.504 

Jr3D1 - 12.4 - 0.488 

F - 3.4 - 0.134 1 

H - 22.2 - 0.875 

J - 30.3 - 1.192 
~/ 

N 10.72 11.5 0.422 0.453 

N1 - 2.2 - 0.087 

S 3.1 - 0.122 - 2 

S1 - 7.6 - 0.299 

fall 3.2 4.2 0.126 0.165 

k7T2 1.6 1.9 0.063 0.075 

NOTES 

1. This zone includes a 9/16" hexagon, across flats dimension nominally 
14mm (0.522") . 

2. Minimum flat. 

3. Minimum creepage path 6mm (0.236"). `~..r•' 
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THYRISTORS 

RATINGS 

BTX81 
Series 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply to the frequency range 0 to 400Hz. Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX81- 100R 200R 300R 400R 500R 600R 700R 800R 

VRWM Crest working 
reverse voltage 100 200 300 400 500 600 700 S00 V 

VRRM 
Repetitive peak 
reverse voltage 

(1% duty cycle 
at 50Hz) 100 200 300 400 500 600 700 800 V 

VRSM 
Non-repetitive 
peak reverse 
voltage 
(t< lOms) 150 300 400 500 600 720 850 960 V 

VDWM Crest working 
off-state 
voltage 100 200 300 400 500 600 700 800 V M VDRM 
Repetitive peak 
off-state voltage 
(1% duty cycle 
at 50Hz) 100 200 300 400 500 600 700 800 V 

VDSM 
Non-repetitive 
peak off-state 
voltage 
(t<lOms) 500 500 500 500 850 850 850 850 V 

NOTE 

1. These ratings do not apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, the total thermal resistance between junction and ambient 
must be less than 5.5degC/W for a.c. operation, and 3.OdegC/W for 
d.c. operation. 
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Current 

I Mean on-state current 
T AV 

( ) 

(180o conduction, T
stud

-85oC) 20 A 

IT(RMS) 
R. M.S. on-state current 30 A 

ITRM 
Repetitive peak on-state current 200 A `"~ 

ITSM 
Non-repetitive peak on-state 

current (t=10ms, half sinewave, 
see page 13) 400 A 

I2t I2t for fusing 800 A2s 

di 

at 
Rate of rise of on-state current 20 A/µs 

ISM Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

V
Peak forward gate voltage 10 V 

FGM ~~ 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

IFGM 
Peak forward gate current 2.0 A 

Power 

PGM Peak gate power 5.0 W 

PG(AV) 
Average gate power 1.0 W 

Temperature 

Tst min. 
g 

Storage temperature min. -55 oC 

Tstg max. Storage temperature max. 125 oC 

oC 
`rte/ 

T, max. Junction temperature max. 125 
J 

THERMAL CHARACTERISTICS 

Rth(j-mb) 

Rth(i) 

Rth (t) 

Maximum thermal resistance 
from junction to mounting base 

Maximum thermal resistance 

for a torque of 17kg cm on the 
nut 

Transient thermal resistance 
junction to mounting base 
(lms) 

1.0 degC/W 

0.2 degC/W 

0.05 degC/W 

~~ 

APRIL 1968 

1 
Mallard
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THYRISTORS BTX81 
Series 

ELECTRICAL CHARACTERISTICS (T.=125 C unless otherwise stated) 
J 

BTX81- 

VBp Min. forward 
breakover voltage 

VT Max. instantaneous 
on-state voltage at 
I,1, = 50A, T~ = 25°C 

iD Max. off-state 
leakage current 
at 

VDWM 

iR Max. reverse 
leakage current 
at 

VRWM 

VGT Min. instantaneous 
trigger voltage to 

initiate turn-on at 
T = 25°C 

IGT Min. instantaneous 
trigger current to 

initiate turn-on at 
T.=25°C 

J 

VGD Max. continuous 
gate voltage which 
will not initiate 
turn-on 
(see page 14) 

IH Max. holding 
current at 
T = 25°C 

IL Max. latching 
current at 
T, = 25° C 

tgt Typ. turn-on 
time 

100R 200R 300R 400R 500R 600R 700R 800R 

100 200 300 400 500 600 700 800 V 

1.8 V 

11 11 11 10 8 8 7 6 mA 

11 11 11 10 8 8 7 6 mA 

3.5 V 

80 mA 

250 mV 

100 mA 

200 mA 

5.0 µs 

APRIL 1968 
Mallard 

V 
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MECHANICAL DATA 

Weight 

Without accessories 

With accessories 

Maximum torque on nut 

Minimum torque on nut for 
good thermal contact 

Recommended diameter of hole 
in heatsink 

ACCESSORIES 

Accessory 

1/4" UNF nut 

Shakeproof washer 

Insulating bush 

Mica washer 

Tag I 

Code No. 

56297 

56264A 

10 g 
0.35 oz 

15 g 
0.53 oz 

35 kg em 
2.5 lb ft 

17 kg cm 
1.25 lb ft 

6.5 mm 
0.25 in 

Note 

Supplied with 

thyristor 

Supplied 

on 

request 
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THYRISTORS 

OPERATING NOTES 

BTX~I 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-

former core. 

A dampingcircuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 

energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VRSM 

VRRM 

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

C RxC C RxC 

(µF) (µs) (µF) (µs) 

I I T2
2.0 200 —~ 150 225 

ma 
200 

V1 Vl

I I T2
1.5 400 

mag 
225 400 

mag_ 
275 

V1 Vl

I I T2

1.0 800 m ag 300 900 mom - 350 
V1 VI

Where I =magnetising primary r.m.s. current (A) 
mag 

V1
T = 

V 
where V1 =transformer primary r.m.s. voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 
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A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristors may be soldered directly into the circuit but heat conducted 
to the junction should be kept to a minimum by the use of a thermal shunt. ~~' 

4. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above ambient 
are illustrated below 

Junction temperature 

Rth(j-mb) - 
1.OdegC/W 

Rth(i) - 
0.2degC/W 

Rth~) 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page 11 is as follows 

Starting with the curve of maximum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 

the appropriate Rth(i) + Rth(h) is reached. Finally trace downwards to 
determine the maximum ambient temperature. 

Rth(i) is the contact thermal resistance for minimum torque, as given 

on page 4. Rth(h) is the thermal resistance of the heatsink and depends 

on the cooling conditions under which the thyristor is used, The dimen-

sions,position and surface conditions of the heatsink should be considered. 

For values of R~~) for blackened vertical heatsinks see the curve on 
page 12. 

Alternatively, for a given mean on-state current and conduction angle the 
mounting base temperature may be found from the right-hand scale of 
the graph on page 11. Thus, knowing the maximum ambient temperature 
the maximum value of 

Rth(h) 
is given by 

_ Tmb - Tamb 

Rthlh) Ptot 
max. - Rth(i) 

The size ofheatsinkrequiredmaybefound from the graph on page 12. 

~/ 

`/ 

~~ 
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THYRISTORS 

5. FUSING 

BTX81 
Series 

The curve given on page 13 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

b) The applied voltage must not exceed the nominal peak rating of the 
fuse. 

c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being supplied. 

d) The prospective currents must be limited to ensure that I2t let 
through will not exceed the I2t for the thyristor. 
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THYRISTORS 
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Rth(h) 
(deg C/W) 

10 

BTX81 Series   88395 
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THYRISTORS 
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THYRISTORS 

TENTATIVE DATA 

BTX82 
Series 

The BTX82 is a range of p-gate reverse blocking thyristors for medium power 
applications up to 26A average on-state current. Typical applications include the 
control of d.c. motors, furnaces and lighting. 

QUICK REFERENCE DATA 

BTX82- 100R 200R 300R 400R 500R 600R 700R 800R 

VBO min. 100 200 300 400 500 600 700 800 V 

VRRM 
max. 100 200 300 400 500 600 700 800 V 

IT(AV) 
max. 

(Tstud-85°C) 26 A 

IT(RMS) 
40 A 

T, max. 125 oC 
J 

Rth(j-mb) 
1.0 degC/W 

Unless otherwise stated data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-36 

For details see page 2. 
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1/4" 28UNF 
635mm. max 

Shakeproof 
washer 

IF~D 

:Millimetre dimensions derived from inch originals 

Dimensions 

Ref. Millimetres Inches Notes 

Min. 

A - 

J8D1 - 

F - 

H - 

J - 

N 10.72 

N1 - 

S 3.1 

S1 - 

Id'I' 1 3.2 

10T2 1.6 

gate 

Max. Min. Max. 

12.8 - 0.504 

12.4 - 0.488 

3.4 - 0.134 1 

22.2 - 0.875 

30.3 - 1.192 

11.5 0.422 0.453 
\~ 

2.2 - 0.087 

- 0.122 - 2 

7.6 - 0.299 

4.2 0.126 0.165 

1.9 0.063 0.075 

NOTES 

1. This zone includes a 9/16" hexagon, across flats dimension nominally 
14mm (0.522") . 

2. Minimum flat. 

3. Minimum creepage path 6mm (0.236"). ~/ 

I ~mia><a 
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THYRISTORS BTX82 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply to the frequency range 0 to 400Hz. Simultaneous 
application of all ratings is inferrer unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX82- 

VRWM Crest working 
reverse voltage 

VRRM 
Repetitive peak 
reverse voltage 
(1% duty cycle 
at 50Hz) 

VRSM 
Non-repetitive 
peak reverse 
voltage 
(t< lOms) 

VDWM Crest working 
off-state 
voltage, 

VDRM 
Repetitive peak 
off-state voltage 
(1% duty cycle 
at 50Hz) 

VDSM 
Non-repetitive 
peak off-state 
voltage 
(t< lOms) 

NOTE 

100R 200R 300R 400R 500R 600R 700R 800R 

100 200 300 400 500 600 700 800 V 

100 200 300 400 500 600 700 800 V 

150 300 400 500 600 720 850 960 V 

100 200 300 400 500 600 700 800 V 

100 200 300 400 500 600 700 800 V 

500 500 500 500 850 850 850 850 V 

1. These ratings do not apply when the gate is positive with respect to 

cathode. To ensure that no device will thermally run away at maximum 

voltage ratings, the total thermal resistance between junction and ambient 

must be less than 5.5degC/W for a.c. operation, and 3.OdegC/W for 

d.c. operation. 
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Current 

I Mean on-state current 
T(AV) 

(180°  conduction, 
Tstud

-85°C) 26 A 

IT (RMS) 
R.M.S. on-state current 40 A 

ITRM 
Repetitive peak on-state current 350 A 

ITSM 
Non-repetitive peak on-state 
current (t=10ms, half sinewave, 
see page 13) 550 A 

I2t 

di 
at 
IRRM 

I2t for fusing 

Rate of rise of on-state current 

Repetitive peak reverse current 

GATE TO CATHODE 

Voltage 

VFGM 

VRGM 

Current 

IFGM 

Pcwer 

Peak forward gate voltage 

Peak reverse gate voltage 

Peak forward gate : urrent 

1500 A2s 

20 A/µs 

20 A 

~' 

10 V 

5.0 V ~~ 

2.0 A 

PGM Peak gate power 5.0 W 

PG(AV) 
Average gate power 1.0 W 

Temperature 
0 

Tst min. Storage temperature min. -55 C 
g 0 

Tst max. Storage temperature max. 125 C 
g 

T, max. Junction temperature max. 125 oC '`r 
J 

THERMAL CHARACTERISTICS 

Rth(j-mb) 
Maximum thermal resistance 
from junction to mounting base 1.0 degC/W 

Maximum thermal resistance 
for a torque of 17kg cm on the 
nut 0.2 degC/W 

Rth(i) 

Rth (t) 
Transient thermal resistance 
junction to mounting base 
(lms) 0.05 degC/W 

~/ 
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THYRISTORS BTX82 
Series 

ELECTRICAL CHARACTERISTICS ~)=125oC unless otherwise stated) 

BTX82- 

VB~ Min. forward 
breakover voltage 

VT Max. instantaneous 
on-state voltage at 
I,r =50A, T~=25°C 

iD Max. off-state 
leakage current 

at 
VDWM 

Max. reverse 
leakage current 

at VRWM

VGT Min. instantaneous 
trigger voltage to 

initiate turn-on at 

T . = 25° C 
J 

IGT Min. instantaneous 
trigger current to 
initiate turn-on at 
T. = 25°C 

J 

VGD Max. continuous 
gate voltage which 

will not initiate 

turn-on 

(see page 14) 

IH Max. holding 
current at 
T. = 25°C 

J 

IL Max. latching 
current at 
T. = 25oC 

J 

tgt Typ. turn-on 
time 

100R 200R 300R 400R 500R 600R 700R 800R 

100 200 300 400 500 600 700 800 V 

1.4 V 

11 11 11 10 8 8 7 6 mA 

11 11 11 10 8 8 7 6 mA 

3.5 V 

80 mA 

250 mV 

100 mA 

200 mA 

5.0 µs 
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i 
MECHANICAL DATA 

Weight 

Without accessories 10 g 
0.35 oz 

With accessories 15 g 
0.53 oz 

Maximum torque on nut 35 kg cm 
2.5 lb ft 

Minimum torque on nut for 
good thermal contact 17 kg cm 

1.25 lb ft 

Recommended diameter of hole 
in heatsink 6.5 mm 

0.25 in 

ACCESSORIES 

Accessory Code No. Note 

1/4" UNF nut 1 Sltpplied with 
Ij 56297 

Shakeproof washer thyristor 

Insulating bush Supplied 

Mica washer 56264A on 

Tag request 

~' 

`/ 

`✓ 
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THYRISTORS 

OPERATING NOTES 

BTX82 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A dampingcircuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VRSM 

VRRM 

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

C RxC C RxC 

~F') (µs) (µF) (µs) 

I I T2

2.0 200 
mag 

150 225 mom — 200 

V1 V1 

I I T2

1.5 400 
mag 

225 400 -m~ —  275 
V1 VI

I I T2

1.0 800 
mag 

300 900 mom - 350 
V1 V1

Where I =magnetising primary r.m.s. current (A). 
mag 

V 
T = 

Vl 
where Vl  =transformer primary r.m.s. voltage (V) 

2 
V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values and should be increased to take account of circuit variations such 

as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 

exceeded. 
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A range of trigger modules is available, and details of these modules 

will be supplied on request. 

3. Thyristors may be soldered directly into the circuit but heat conducted 

to the junction should be kept to a minimum by the use of a thermal shunt . 

4. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above ambient 

are illustrated below 

Rth(j-mb) - 1.OdegC/W 

Rth(i) - 
0.2degC/W 

Rth (h)

Junction temperature 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page 11 is as follows 

Starting with the curve of maximum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 

the appropriate Rth(i) + Rth~) is reached. Finally trace downwards to 
determine the maximum ambient temperature. 

Rth(i) is the contact thermal resistance for minimum torque, as given 
on page 4. Rth~) is the thermal resistance of the heatsink and depends 
on the cooling conditions under which the thyristor is used. The dimen-
sions,position and surface conditions of the heatsink should be considered. 
For values of Rth m) for blackened vertical heatsinks see the curve on 
page 12. 

Alternatively, for a given mean on-state current and conduction angle the 
mounting base temperature may be found from the right-hand scale of 
the graph on page 11. Thus, knowing the maximum ambient temperature 
the maximum value of 

Rth~) 
is given by 

_ Tmb - Tamb 

Rth~) Ptot 
max' - Rth(i) 

The size of the heatsink required may be found from the graph on page 12 . 

\,/ 

`1 

~►' 
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THYRISTORS 

5. FUSING 

BTX82 
Series 

The curve given on page 13 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

b) The applied voltage must not exceed the nominal peak rating of the 
fuse. 

c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being supplied. 

d) The prospective currents must be limited to ensure that I2t let 
through will not exceed the I2t for the thyristor. 
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THYRISTORS 
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THYRISTORS BTX82 
Series 
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THYRISTORS Brx92 
Series 

The BTX92 is a range of p-gate reverse blocking thyristors for medium 

power applications up to 16A average forward current (Tmb=85° C). The 

device is designed with high dV/dt and di/dt capabilities, and is also 

capable of absorbing reverse transients due to its avalanche properties. 

Typical applications include the control of d.c. motors, furnaces and 

lighting. 

QUICK REFERENCE DATA 

BTX92- 800R 900R 1000R 1100R 1200R 

VBO min. 900 1000 1100 1200 1300 V 

V(BR)R 
min. 900 1000 1100 1200 1300 V 

VRWM max. 800 900 1000 1100 1200 V 

VDWM max. 800 900 1000 1100 1200 V 

IT(AV) 
max. 

180° conduction, 
Tmb= 85oC 16 A 

IT(RMS) 
max. LS A 

Unless otherwise stated data is applicable to all types 

OUTLINE AND DIMENSIONS 

Conforms to B.S. 3934 SO-36 

For details see page 2 
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Shakeproof 
washer 

(B7481 

1/4° 28UNF 
635mm. max 

Cathode 

Millimetre dimensions derived from inch originals 

Dimensions 

g ate 

Ref. Millimetres 

Min, Max, Min. 

Inches 

Max, 

Notes 

A - 12.8 - 0.504 

~D1 - 12.4 - 0.488 

F - 3,4 - 0.134 1 

H - 22,2 - 0.875 

J - 30.3 - 1.192 

N 10.72 11,5 0.422 0.453 

N1 - 2.2 - 0,087 

S 3,1 - 0.122 - 2 

S1 - 7,6 - 0,299 

QIT1 3.2 4.2 0.126 0.165 

QIT2 1.6 1.9 0.063 0.075 

NOTES 

1. This zone includes a 9/16" hexagon, across flats dimension nominally 
14mm (0.552") . 

2. Minimum flat 

3. Minimum creepage path 6mm (0, 236"). 
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THYRISTORS 

RATINGS 

BTX92 
Series 

Limiting values of operation according to the absolute maximum system. 

Electrical 

The following ratings apply for the frequency range 0 to 400Hz. Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

Voltage (see note 1) 

BTX92- 800R 900R 1000R 1100R 1200R 

Reverse 

VRWM Crest working 
reverse voltage 

Forward 

VDWM Crest working 
off-state voltage 

dV Rate of rise of 
dt off-state voltage not 

to trigger the device 
(see page 16) 

Power 

PAM Maximum non-repetitive 
reverse avalanche power 
(duration =10µs, Tj = 25°C) 

NOTES 

800 900 1000 1100 1200 V 

800 900 1000 1100 1200 V 

200 V/µs 

10 kW 

1. These ratings do not apply when the gate is more positive than 200mV 
with respect to cathode. To ensure that no device will thermally run 
away at maximum voltage ratings, the total thermal resistance between 
junction and ambient must be less than 3degC/W for a.c. operation. 
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RATINGS (cont'd) 

ANODE TO CATHODE 

Current 

I,l, Continuous on-state current 25 A 

IT(AV) 
Mean on-state current 
(see page 11) 16 A 

IT(RMS) 
R.M.S. on-state current 25 A 

ITRM 
Repetitive peak on-state current 150 A 

ITSM 
Maximum on-state surge current 
peak of half-sine at maximum 
operating conditions (see page 13) 280 A 

I2t I2t for fusing (<lOms) 
(see pages 13 and 14) 400 A2s 

di (V~) Rate of rise of on-state current 
dt after breakover (see page 17) 100 A/µs 

di (gate) IG =IGT (see page 17) 200 A/µs 
at 

1RRM 
Repetitive peak reverse current 20 A 

GATE TO CATHODE 

Voltage 

VFG,~ Peak forward gate voltage 
anode positive w.r.t. cathode 10 V 

VRGM 
Peak reverse gate voltage 10 V 

Current 

IFGM 
Peak forward current 2.0 A 

Power 

PGM Maximum total gate power 
(forward and reverse) 5.0 W 

PG(AV) 
Average gate power 1.0 W 

Temperature 

Tstg Storage temperature range -55 to +125 oC 

T, max. Junction temperature max. 125 ~C 
J 

THERMAL CHARACTERISTICS 

R'th(j-mb) 

Rth(i) 

Maximum thermal resistance 
for junction to mounting-base 

Maximum thermal resistance for 
a torque of 17kg cm on the nut 

Rth(t) Transient thermal resistance from 
junction to mounting-base (lms) 

1.0 degC/W 

0.2 degC/W 

0.1 degC/W ~~ 
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THYRISTORS BTX92 
Series 

° 
ELECTRICAL CHARACTERISTICS (T.=125 C unless otherwise stated) 

J 
BTX92- 800R 900R 1000R 1100R 1200R 

V~ Minimum forward break-
over voltage (see note 2) 900 1000 1100 1200 1300 V 

V(BR)R 
Minimum reverse break-
down voltage 900 1000 1100 1200 1300 V 

V,r  Maximum instantaneous 
on-state voltage 
at I,I,=50A, T~=25° C 2.7 V 

iD Maximum forward leakage 

current at VDWM 10 8.0 8.0 7.0 7.0 mA 

iR Maximum reverse leakage 
current at VRWM 10 8.0 8.0 7.0 7.0 mA 

VG,r  Minimum instantaneous 
trigger voltage to initiate 
turn-on at T~ = 25° C 
(see page 15) 3.5 V 

IG,r  Minimum instantaneous 
trigger current to initiate 
turn-on at T~ = 25°C 
(see page 15) .150 mA 

VGD Maximum continous gate 
voltage which will not 
initiate turn-on (see page 15) 200 mV 

I Maximum holding current 
H 

(T) = 25oC) 200 mA 

IL Maximum latching current 
(T.=25° C) 200 mA 

J 
tgt Typical turn-on time 

(see page 18) 2.0 µs 

NOTES 

2. The device may breakover into the maximum repetitive peak on-state 

current at the maximum rate of rise of on-state current. 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 35 
2.5 

kg em 

lb ft 

`~ 
Minimum torque on hexagon or nut 
for good thermal contact 17 

1.25 
kg cm 

lb ft 

Recommended diameter of hole in heatsink 6.5 
0.25 

mm 
in 

Weight 

Without accessories 10 

0.35 

g 

oz 

With accessories 15 
0.53 

g 
oz 

Accessories `~ 

Accessory Code No. Note 

1/4" UNF nut 

Shakeproof washer 

Supplied with 

thyristor 

Tag 

Insulating bush 

Mica washer 

56264A Supplied on 

request 
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THYRISTORS 

OPERATING NOTES 

BTX92 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core, where this may exceed the avalanche surge rating of the 
thyristor. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 
R-C in primary 
of transformer 

C RxC 

(µF) (µs) 

R-C in secondary 
of transformer 

C RxC 

(µF) (µs) 

VIRM 

I I T2
2.0 ~ 150 225 

mag 
200 200 

V1 V1

I I T2
1.5 m ag 225 400 

mag 
275 400 

V1 V1

I 
mag 

I T2
mag 

1.0 300 900 350 800 
V1 V1

Where 

I =magnetising primary r.m.s. current (A). 
mag 

T 

V1

V2

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 
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OPERATING NOTES (cont'd) 

2. To ensure that all thyriators trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn -on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 
A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristors may be soldered directly into the circuit but heat conducted 
to the junction should be kept to a minimum by the use of a thermai shunt. 

4. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above ambient 
are illustrated below: 

Junction temperature 

B'th(j-mb) 
-1.OdegC/W 

Rth(i) 
-0.2degC/W 

Rth~) 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page 11 is as follows. 

Starting with the curve of maximum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 
the appropriate Rth(i) + Rth(h) is reached. Finally trace downwards to 
determine the maximum ambient temperature. 

Rth(i) is the contact thermal resistance for minimum torque, as given 
on page 6. Rth(h) is the thermal resistance of the heatsink and depends 
on the cooling conditions under which the thyristor is used. The dimen-
sions,position and surface conditions of the heatsink should be considered. 
For values of Rth(h) for blackened vertical heatsinks see the curve on 
page 12. 

Alternatively, for a given mean on-state current and conduction angle the 
mounting base temperature may be found from the right-hand scale of 
the graph on page 11. Thus, knowing the maximum ambient temperature 
the maximum value of Rth~) is given by 

_ Tmb - Tamb 

Rth~) Ptot 
max' - Rth(i) 

The size of the heatsink required may be found from the graph on page 12. 
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THYRISTORS 

OPERATING NOTES (cont'd) 

5. Ftiteing 

BTX92 
Series 

The curve given on page 13 is intended for selecting suitable fuses or 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to: 

a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

b) The applied voltage must not exceed the nominal peak rating of the 
fuse. 

c) The thyristor must have a transient reverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being supplied. 

d) The prospective currents must be limited to ensure that I2t let 
through will not exceed the I2t for the thyristor. 

The curve shown on page 14 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fuses. 

6. Starting 

Where starting conditions are likely to exceed the current limits given on 
page 11, the curves on pages 19 and 20 may be used. Page 19 refers 
to the output of a single-phase bridge and page 20 to a three -phase 
bridge. 
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1 

TRIAC 

TENTATIVE DATA 

BTX94 
Series 

The BTX94 is a range of bi-directional triode thyristors, (triacs), intended for 
industrial a.c. power control applications, such as furnace temperature control 
and static switching. The device is stud mounted and is similar in outline to 
SO-36. The positive direction for voltage and current is when the main terminal 
2 is positive with respect to main terminal 1. 

QUICK REFERENCE DATA 

BTX94- 100 200 300 400 500 600 700 800 

VDWM max. 1100 1200 1300 1400 1500 1600 1700 1800 V 

VDRM 
max. 1100 f200 1300 1400 1500 1600 1700 1800 V 

IT(R~ ) max. 

Tstud - 
85oC , 

360o conduction 25 A 

ITSM 
max' 

t=10ms half sinewave, 
T.=125oC 200 A 

J 
t=20ms sinewave, 
T, =125° C 200 A 

J 
T, max. 125 oC 

J 

Unless otherwise stated, data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Similar to B.S. 3934 SO-36 
J. E.D. E.C. TO-48 

For details see page 2 
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114" 28UNF 
635mm. max 

Main 
Terminal 2 

Nut 

Shakeproof 
washer 

MainTerrtnnal 1 

Millimetre dimensions derived from inch originals 

Dimensions 

M .T.1 

M .T.2 

Ref. Millimetres 

Min. Max. Min . 

Inches 

Max . 

Notes 

A - 12.8 0.504 

(JfDl - 12.4 - 0.488 

F - 3.4 - 0.134 1 

H - 22.2 - 0.875 

J - 30.3 - 1.192 

N 10.72 11.5 0.422 0.453 

N1 - 2.2 - 0.087 

S 3.1 - 0.122 — 2 

S1 - 7.6 - 0.299 

~T1 3.2 4.2 0.126 0.165 

CbT2 1.6 1.9 0.063 0.075 

NOTES 

1. This zone includes a 9/16" hexagon, across flats dimension nominally 

14mm (0.522' . 

2. Minimum flat. 

3. Minimum creepage path 6mm (0.236"). 

NOVEMBER 1968 
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BTX94- 100 200 300 400 500 600 700 

VDWM Crest working 
off-state 
voltage 1100 f200 1300 1400 1500 1600 1700 

VDRM 
Repetitive peak 
off-state 
voltage 1100 1200 1300. 1400 1500 1600 f700 

NOTE 

TRIAC BTX94 
Series , 

RATINGS 

Limiting values of operation according to the absolute maximum system. 

Electrical 

ANODE TO CATHODE 

Voltage (see note 1) 

800 

1800 V 

1800 V 

1. This voltage may be exceeded but the triac may conduct for the particular 
half cycle. 

Current 

I R. M.S. on-state current 
T(RMS) 

360°  conduction, T
stud

-85oC 25 A 

ITSM 
Non-repetitive peak current o

t =10ms half sinewave, T. =125 C 200 A 
J 

t = 20ms sinewave, T, =125oC 200 A 
J 

I2t I2t for fusing, t=10ms 200 At e 
t = 20ma 400 A2s 

di Rate of rise of forward current t50 A/µs 
at 
GATE TO CATHODE 

Voltage 

VGM Peak gate voltage in all modes 

Current 

IGM Peak gate current in all modes 

Power 

PG Average gate power 

PGM Peak gate power 

Temperature 

Tstg Storage temperature 

T. max. Junction temperature 

10 V 

2.0 A 

1.0 W 

5.0 W 

-55 to +125 ° C 

+125 °C 
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THERMAL CHARACTERISTICS 

Rth(j-mb) 
Maximum thermal resistance 
from junction to mounting base 1.0 degC/W 

R~(i) 
Maximum thermal resistance for 
a torque of 17kg cm on the nut 0.2 degC/W 

ELECTRICAL CHARACTERISTICS 

V Max. on-state voltage 
T IT =t50A, Tj =25oC 

I Max. off-state current 
D 

tVDWM max., T,=125 C 
J 

IG,r Min. current to trigger all devices 
T,=25°C 

f2.3 

t8.0 

V 

mA 

I (Positive gate w.r.t. MT1 100 mA 
MTl negative w.r.t. MT2 

Negative gate w.r.t. MTl 100 mA 

MTl positive w.r.t. MT2 
Positive gate w.r.t. MTl 
Negative gate w.r.t. MTl 

150 
100 

mA 
mA 

VGT Min. voltage to trigger all devices 
T. = 25° C 

1 rPositive gate w.r.t. MTl 3.0 V ~~ MT1 negative w.r.t. MT2 
Negative gate w.r.t. MT1 3.0 V 

MTl positive w.r.t. MT2 
Positive gate w.r.t. MTl 
Negative gate w.r.t. MTl 

5.0 
3.0 

V 
V 

dV Max. rate of rise of off-state voltage 
dt Exponential rise 1100 V/µs 

After commutation (di/dt~12A/ms) t30 V/µs 

MECHANICAL DATA 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 

35 
2.5 

kg cm 
lb ft 

for good thermal contact 17 
1.25 

kg cm 
lb ft 

Recommended diameter of hole in heatsink 6.5 mm 
0.25 in 

"~. 

Weight 

Without accessories 10 
0.35 

g 
oz 

With accessories 15 
0.53 

g 
oz 

Acceasoriea 

Accessory Code No. Note 
1/4" UNF nut 
Shakeproof washer 

Supplied with 
thyristor 

Insulating bush Supplied 
Mica washer 
Tag 

56264A on 
request 
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TRIAC BTX94 
Series 

BTX94 S¢ri¢s ~- *I~(mA) 89246 
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THYRISTORS BTY34 
Series 

TENTATIVE DATA 

The BTY34 is a range of p-gate reverse blocking thyristors for use in power 
control circuits. They have a maximum junction temperature of 150°C and 
aretherefore suitable for operating in high ambient temperatures. Typical 
applications in the control of d.c. motors, furnaces and lighting. 

QUICK REFERENCE DATA 

BTY34- 100R 200R 300R 400R 

VBO min. 100 200 300 400 V 

VRRM 
max. 100 200 300 400 V 

IT(AV) mom' 
(Tstud-110oC) 6.4 A 

IZ,(R~ ) max. 10 A 

T, max. 150 oC 
J 

Unless otherwise shown data is applicable to all types in the series 

OUTLINE AND DIMENSIONS 

Conforming to B.S. 3934 SO-35A 

For details see page D2 
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Shakeproof 
washer 

N~ N2 

70-32 UNF hex nut 

10-32 UNF ~0 Gote 

Isn~~ l 

Anode 

N 

_~ 

Jf 

Cathode 

J 

Inch dimensions derived from millimetre signals 

Millimetres Inches 

Ref. Min. Nom. Max. Min. Nom. 

A 10.28 - - 

OD - - 9,3 - - 

J - 21,72 - - 

J1 - - 18.5 - - 

N 10.72 11.1 11.5 0.423 0.437 

N1 - - 1.98 - - 

N2 - - 3.5 - 

OT 1.6 - 1.9 0.063 

NOTES 

Note 

Max. 

0.405 

0.367 

0.856 

0.728 

0.453 

0.078 

0.138 1 

0.075 

1. This zone includes a 7/lgin hexagon, across flats dimension 0.423in 

( 10.75mm ) minimum, 0.438in (11,12mm ) maximum. 

2 . Devices with slight variations in lug pattern, still conforming to B. S. 3934 
SO-35A, may be supplied. 
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THYRISTORS BTY34 
Series 

RATINGS 

Limiting values of operation according to the absolute maximum system, 

Electrical 

Thefollowingratingsapplyforthefrequencyrange0 to 400Hz, Simultaneous 
application of all ratings is inferred unless otherwise stated. 

ANODE TO CATHODE 

BTY34- 100R 200R 

VR Continuous reverse voltage 100 200 

VRWM Crest working reverse voltage 100 200 

VRRM 
Repetitive peak reverse voltage 100 200 

VIM Non-repetitive peak reverse 
voltage (< lOms) 150 300 

VD Continuous off-state voltage 100 200 

VDWM Crest working off-state voltage 100 200 

VDRM 
Repetitive peak off-state voltage 100 200 

VDSM 
Non-repetitive peak off-state 
voltage 500 500 

NOTE 

300R 400R 

300 400 V 

300 400 V 

300 400 V 

400 500 V 

300 400 V 

300 400 V 

300 400 V 

500 500 V 

1. These ratings do not apply when the gate is positive with respect to 
cathode. To ensure that no device will thermally run away at maximum 
voltage ratings, thetotalthermalresistancebetweenjunctionand ambient 
must be less than 12degC/W for a,c. operation and 6.OdegC/W for d. c. 
operation. 
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Currant 

IT Continuous on-state current 10 A 

IT(AV) 
Mean on-state current (see page C2) 6.4 A 

IT(RMS) 
R.M.S. on-state current 10 A ~~ 

ITRM 
Repetitive peak on-state current 55 A 

ITSM 
Maximum on-state fault current, 
peak of half-sinewave at maximum 
operating conditions 50 A 

I2t I2t for fusing (< lOms) 
(see pages C4 and C5) 12 A2s 

di Rate of rise of forward 
dt current (see lower curve page C8) 10 A/µs 

IRRM 
Repetitive peak reverse current 5.0 A 

GATE TO CATHODE 

Voltage 

VFGM 
Peak forward gate voltage 
anode positive w.r.t. cathode 10 V 

VRGM 
Peak reverse gate voltage 5.0 V 

Current 

IFGM 
Peak forward current 2.0 9 

Power 

PGM Peak gate power 5.0 W 

PG Average gate power 0.5 W 

~~ 

Temperature 

Tst min. Storage temperature min, -55 oC 
g 

Tst max, Storage temperature max. 150 oC ~a./ 
g 

T, min. Junction temperature min. -55 oC 
J 

T max, Junction temperature max. 150 oC 
j 

THERMAL CHARACTERISTICS 

e j-mb 
Maximum thermal resistance 
from junction to mounting base 

8. Maximum thermal resistance for 
1 a torque of 9.Okg cm on the nut 

ej-mb(transient) 
Transient thermal resistance 
(1.Oms) 

3.0 degC/W 

0.5 degC/W 

0.16 degC/W 

~./ 
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THYRISTORS 

ELECTRICAL CHARACTERISTICS (T~=150° C 

BYT34-

VBO 

VT

iD

iR

VGT 

IGT 

VGD 

IL

I 
P 

tgt 

t 
q 

Minimum forward break-
over voltage (see note 2) 

Maximum instantaneous 
on-state voltage 
at IT=20A, T~=25° C 
(see page Cl) 

Maximum on-state leakage 
current at 

VDWM 
Maximum reverse leakage 
current at 

VRWM 
Minimum instantaneous 
trigger voltage to initiate 
turn-on at T~ =25° C 
(see page C6) 

BTY34 
Series 

unless otherwise stated) 

100R 200R 300R 400R 

100 200 300 400 

Minimum instantaneous 
trigger current to initiate 
turn-on at T~ =25° C 
(see page C6) 

Maximum continuous gate 
voltage which will not 
initiate turn-on 
(see page C6) 

Typical latching current 

Typical pick-up current 

Typical turn-on time 
Forward voltage before trigger=50V, 
IZ.=10A (see page C7) 

Typical turn-off time 
LL =10A, IR =5.OA 
(see page C8) 

V 

2,3 V 

5,0 mA 

5.0 mA 

3.0 V 

30 mA 

200 mV 

10 mA 

20 mA 

3.0 µs 

20 µs 

NOTE 
2, This voltage may be exceeded up to the maximum peak forward voltage 

VDgni, but the thyristor inay conduct at any voltage over the maximum 
forward breakover voltage. 

MAY 1967 BTY34 Series Page D5 



MECHANICAL DATA 

b4aximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

Accessories 

Accessory 

10-32 UNF Nut 

Shakeproof washer 

PTFE bush 

2 Mica washers 

2 BA washer 

Terminal 1 

Code No. 

56294 

56295 

17 kg em 

1, 3 lb ft 

9.0 kg cm 

0.6 lb ft 

5.2 mm 

0.205 in 

5.3 g 

0.18 oz 

7,0 g 

0.25 oz 

Note 

Supplied with 

thyristor 

Supplied 

on 

request 
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THYRISTORS 

OPERATING NOTES 

BTY34 
Series 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage b eing exceeded due to transient surges caused by the stored energy 
in the transformer core. 
A series R-C circuit or voltage dependent resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows:-

VRSM 

VRWM 

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

C RxC C RxC 
(µF) (µs) (µF) (µs) 

I I T2
2.0 200 ~ 150 225 

V g 
200 

1 1 

I I T2
1.5 400 ~ 225 400 

V g 
275 

1 1 

I I T` 
ma mag 

1,0 800 ~ 300 900 
V 

1 1 

Where I =magnetising primary r.m,s. current {A) 
mag 

350 

V 
T = V 1 where V l  =transformer primary r . m. s . voltage (V) 

2 
V2 =transformer secondary r,m,s, voltage (V) 

2. To ensure that all thyristors trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneoustrigger current to initiate turn-on at the operating junction tem-
perature. To do this, the source resistance load line on the gate character-
isticmustpass through, or above and to the right of, the intersection of 
the minimum instantaneous trigger voltage and current, pro~zding the 
absolute gate voltage, current and power ratings are not exceeded. 
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A range of trigger modules is available, and details of these modules 
will be supplied on request. 

3. Thyristorsmaybesoldereddirectlyintothecircuitbuttheheatconducted 
to the junction shouldbekeptitoa minimum by the use of a thermal shunt. 

4. Dissipation and heatsink considerations. 

The various components of the rise of junctiontemperature above ambient 
are illustrated below. 

A. =3.OdegC/W 
1-mb 

A, 
i 

A, 
J 

= 0.5degC/W 

Junction temperature 

~ Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of ma:amum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until the 
appropriate 9i + g h is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

6 i is the contact thermal resistance for minimum torque, as given on 
page D4. 9 h is the thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. For 
values of Ah for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean on-state current and conduction angle 
the mounting base temperature may be found from the right-hand scale 
of the graph on page C2. Thus, knowing the maximum ambient temperature 
the maximum value of Ah is given by 

6 
_Tmb - Tamb _ A. h P

tot 1

The size of theheatsinkrequiredmaybefoundfrom the graph on page C3. 
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THYRISTORS BTY34 
Series 

5. FUSING 

The curve given on page C4 is intended for selecting suitable fuses ox 
circuit breakers. 

When selecting a fuse to protect the thyristor against short circuit, the 
following rules must be adhered to:-

(a) The steadyr.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rating of 
the fuse. 

~) 

(c) Thethyristormusthaveatransientreverse voltage in excess of 
the arc voltage of the fuse at the supply voltage being applied. 

(d) The prospective currents must be limited to ensure that IZt let 
through will not excee3 the IZt for the thyristor. 

The curve shown on page C5 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fus es . 

6. STARTING 

Where starting conditions are likely to exceed the current limits given 
on page C2 the upper curve on page CS may be used. Upper curve on page 
C8 refers to the output of a single phase bridge. 

M 
M 

MAY 1967 
Mallard 

V 
BTY34 Series Page D9 





THYRISTORS 

IT 

(A) 

10 

1.O 

O1 

O.01 

BTY34 
Series 

7 
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3 

BTY34 S¢ri¢s 87302 

I I I I 
M¢asur¢d und¢r puls¢d conditions 
to pr¢v¢nt ¢xc¢ssiv¢ dissipation 

7 

5 

3 

7 

5 

3 

7 

5 

3 

0 OS t•O t•5 20 25 30 VT(V 

MAXIMUM ON-STATE CONDUCTING CHARACTERISTIC 

MAY 1967 

f~l 
M``~llaJJrd 

V 
BTY34 Series Page Cl 



a~ 
EU 
H 

0 
O 

0 0 0 
M 

0 
7 

0 

O 
ri 
n 
m 

V 

'O 

B
T
Y
3
4
 S
¢
r
i
a
s
 N 

O 
0+ 

O 
t0 

O 
X 

a E 
3 

N O 
v 

0 

0 
o v 

E 
0 

F 

O 
N 

O

O 

0 

Q - 
O j 
~ Q 

f-
H 

0 
fV 

 O 
O 

MAXIMUM MOUNTING BASE AND AMBIENT TEMPERATURES !•'UH 

VARIOUS VALUES OF MEAN ON-STATE CURRENT AND HEATSINK 

THERMAL RESISTANCE 
`/ 

MAY 1967 

~1 
(Mullana l 

V 
BTY34 Series Page C2 



THYRISTORS BTY34 
Series 
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THYRISTORS BTY34 
Series 
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THYRISTORS 
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THYRISTORS 

TENTATIVE DATA 

BTY79 
Series 

The BTY79 is a range of p-gate reverse blocking thyristors for use in power 

control circuits. Typical applications include the control of d.c. motors, furnaces 

and lighting. 

Unless otherwise shown, data is applicable to all types in the series. 

QUICK REFERENCE DATA 

BTY79- IOOR 200R 300R 400R 5008 600R 7008 800R IOOOR 

VHS min. 100 200 300 400 500 600 700 800 1000 V 

VRRM max. 100 200 300 400 500 600 700 800 1000 V 

IT(nvJ max. 
Tmu = 85°C 6.4 A 

IT(RMS) 1O A 

Tj max. 125 °C 

®j-mp max. 3.OdegC/W 

OUTLINE AND DIMENSIOrIS 

Conforming to B.S.3934 SO-35A 

For details see page D2. 
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Nf N

f0-32 UNF hex nut 

ShakeDroof 
wasner 

10-32 UNF ~0 Gate 

Anode 

N 

~ -~ 
A 

Jf 

J 

Inch dimensions derived from millimetre originals. 

Re(. Min. 

A — 

¢D — 

J — 

J1 — 

N 10.72 
Ni — 

N2 — 
t,,T 1.6 

Millimetres 

Nom. Max. Min. 

Inches 

Nom. Max. 

Note 

— 10.28 — 0.405 

— 9.3 — — 0.367 

— 21.72 — — 0.856 

— 18.5 — — 0.728 

11.1 11.5 0.423 0.437 0.453 

— 1.98 — — 0.078 

— 3.5 — — 0.138 1 

— 1.9 0.063 — 0.075 

NOTES 

1. This zone includes a 716 in. hexagon, across flats dimension 0.423 in. 
(10.75 mm) minimum, 0.438 in. (11.12 mm) maximum. 

2. Devices with slight variations in lug pattern, still conforming to 8.5.3934 
SO-35A, may be supplied. 
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THYRISTORS 
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Current 
I•r Continuous on-state current 10 A 

IT(nv) Mean on-state current (see page C2) 6.4 A 

IT(xntsJ R.M.S. on-state current 10 A 

ITanr 
bi~,;~t

Repetitive peak on-state current 

Non-repetitive on-state fault current, 
peak of half-sinewave at maximum operating 

60 A 

conditions 80 A 

I't 
di 

I"t for fusing (~ 10ms) (see pages C4 and C5) 

Rate of rise of on-state current 

32 A~s 

dt (see lower curve page C8) 20 A/µs 

lizxx Repetitive peak reverse current 5.0 A 

GATE TO CATHODE 

Voltage 

VF~;~r Peak forward gate voltage 
anode positive w.r.t. cathode 10 V 

VhGM Peak reverse gate voltage 5.0 V 

Current 

IFG~ Peak forward current 2.0 A 

Power 

PG;~z Peak gate power 5.0 W 

PG Average gate power 0.5 W 

Temperature 

Tstg min. Storage temperature —55 °C 

TStg max. Storage temperature 125 °C 

TJ min. Junction temperature —55 °C 
TJ max. Junction temperature 125 ~C 

THERMAL CHARACTERISTICS 

OJ-mb Maximum thermal resistance 
from junction to mounting base 

Ol Maximum thermal resistance for 
a torque of 9.Okg cm on the nut 

eJ-mb(transient) Transient thermal resistance (1 .Oms) 

3.0 degC/W 

0.5 degC/W 
0.16degC/W 
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THYRISTORS BTY79 
Series 
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MECHANICAL DATA 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

Weight 

Without accessories 

With accessories 

ACCESSORIES 

Accessory 

10-32 UNF nut 
Shakeproof washer 

PTFE bush ~ 
2 Mica washers ~ 
Plain washer r 
Tag J 

Code No. 

56294 

17 kg cm 
1.3 Ib ft 

9.0 kg cm 
0.6 I b ft 

5.2 mm 
0.205 i n 

5.3 g 
0.18 oz 

7.0 g 
0.25 oz 

Notes 

Supplied with thyristor 

56295 Supplied on request 
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THYRISTORS BTY79 
Series 

OPERATING NOTES 
1. SUPPRESSION OF TRANSIENT VOLTAGE SURGE DUE TO STORED 

ENERGY IN TRANSFORMER CORE 
A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 
The values of R-C components of the damping circuit may be calculated 
as follows:—

VR, hr

R—C in primary 
of transformer 
C RxC 

(ELF) (l~s) 
In,ar 200 
Vl 

150 

R—C in secondary 
of transformer 
C 

(F~F) 
I,,,aRT' 

225 

RxC 

(Exs) 

200 

Vawnr 

2.0 
Vl

1.5 400 V à  225 400 "'V ~ 275 

1.0 800 1m yg
V1

300 900 1°' a~T ~ 350 
V1

Where I ma~ =magnetising primary r.m.s. current (A) 

T = 
V2 

where Vi =transformer primary r.m.s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values, and should be increased to take account of circuit variations such 

as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both the 
minimum instantaneous trigger voltage and the minimum instantaneous 
trigger current to initiate turn-on at the operating junction temperature. 
To do this, the source resistance load line on the gate characteristic must 
pass through, or above and to the right of, the intersection of the minimum 

instantaneous trigger voltage and current, providing the absolute gate 
voltage, current and power ratings are not exceeded. 
A range of trigger modules is available, and details of these modules 
will be supplied upon request. 

3. Thyristors may be soldered directly into the circuit but the heat conducted 
to the junction should be kept to a minimum by the use of a thermal shunt. 
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4. Dissipation and heatsink considerations:—
The various components of the rise of junction temperature above ambient 
are illustrated below: 

Junction temperature 

Oi ro n = 3.OdegC/W 

9, = 0.5degCjW 

On 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows:—
Starting with the curve of maximum dissipation as a function of mean 
on-state current, for a particular current value trace upwards to meet the 
appropriate conduction angle curve. Then trace horizontally until the 
appropriate ©;+0~, curve is reached. Finally trace downwards to determine 
the maximum ambient temperature. 
0 ; is the contact thermal resistance for minimum torque, as given on 
page D4. (3❑ is the thermal resistance of the heatsink and depends on the 
cooling conditions under which the thyristor is used. The dimensions, 
position and surface conditions of the heatsink should be considered. 
For values of 6h for blackened vertical heatsinks see the curve on page C3. 

5. FUSING 
The curve given on page C4 is intended for selecting suitable fuses or 
circuit breakers. 
When selecting a fuse to protect the thyristor against short circuit, the 

following rules must be adhered to:—
(a) The steady r.m.s. current through the fuse must not exceed its 

nominal current rating. 
(b) The applied voltage must not exceed the nominal peak rating of the 

fuse. 
(c) The thyristor must have a transient reverse voltage in excess of the 

arc voltage of the fuse at the supply voltage being applied. 

(d) The prospective currents must be limited to ensure that I°t let 
through will not exceed the I"t for the thyristor. 

The curve shown on page C5 gives the maximum permissible prospective 
current for various values of applied voltage, using English Electric fuses. 

6. STARTING 

Where starting conditions are likely to exceed the current limits given 
on page C2, the upper curve on page CS may be used. The upper curve on 
page C8 refers to the output of a single phase bridge. 

MAY 7967 BTY79 Series Page D8 



THYRISTORS 

IT
(A) 

10 

I.O 

O.1 

O.OI 

BTY79 
Series 

BTY79 Sarias 87262 

I 

Maasurad undar pulsad conditions 
to pravant axcassiva dissipation 

O t•O gp VT(V) 
MAXIMUM ON-STATE CONDUCTING CHARACTERISTIC 

I 

MAY 1967 BTY79 Series Page Ct 



~ D U 
CD ~ o 

~- ~- n 
to 
O 

to 

M 
N 
n 
m 

i 

e a n,
Od¢9G1 

W 

— ~. 

,~_pa¢9GIw~N / /, 
20°e9cciv~ 

3 ° 
a¢g 

c~~i 
i 

A.O 

~ 

av,9 
G\~ G\~1 G  1~ 

o aa9 aaA ~a0 

~ ~ o ô 
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THYRISTORS BTY79 
Series 
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THY RISTORS BTY79 
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THYRISTORS BTY87 
Series 

The BTY87 is a range of p-gate reverse blocking thyristors (silicon con-
trolled rectifiers) for use in power control circuits. Further figures and the 
letter R are added to the basic type number after a hyphen, to identify 
individual types within the range. The group of figures indicates the rated 
maximum repetitive peak reverse voltage for each type. The final letter R 
denotes stud-anode connection. 

Unless otherwise shown data is applicable to all types in the series. 

61UIGK REFERENCE DATA 

IOOR ISOR 200R 250R 300R 400R SOOR 600R 700R 800R 
V~;u min. 100 150 200 250 300 400 500 600 700 800 V 

Vfutsc max. 

Ir~av~ max. 
0~_mb max. 
Ti max. 

100 150 200 250 300 400 500 600 700 800 V 

12 A 
2.0 degCjW 

125 °C 

OUTLINE AND DIMENSIONS 

Conforming to V.A.S.C.A. SO-36 
For details see page D2 
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I/4-28UNF- 2A 

(635mmJ 

Nut 

N 

~Anod¢ 

Shak¢proof 
wash¢r 

J 

r Cathod¢ 

D 

i~ 

~ ' 
Gat¢ 

86391 < 

a 

gat¢ 

Positiv¢ conn¢ction wh¢n 
us¢d in r¢ctifi¢r circuit. 

Millimetre dimensions derived from inch originals 
Dimensions 

uD 

Millimetres 

Min. Max. 

16.51 

Inches 

Min. Max. 

0.650 

Notes 

F 2.9 5.5 0.113 0.220 1 
J 30.48 1.200 

r,M 4.41 6.35 0.193 0.250 2 
N 10.72 11.50 0.422 0.453 
N, 2.26 0.089 2 
5 3.05 0.120 3 

~,Ti 3.18 4.44 0.125 0.175 
%~T~ 1.53 0.060 

NOTES 1. This zone includes a 916" hexagon, across flats dimension 
(13.82mm) 0.544" min. (14.27mm) 0.562" max. 

2. LM refers to length N1 3. Minimum flat. 
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Current 
IF Maximum continuous forward current 15 A 
IF~Av~ Maximum mean forward current 

See note 3 and curve on page C2 12 A 
IFRM Maximum repetitive peak forward current 115 A 
IFSM Maximum surge forward current, for one cycle at 50c/s 

See note 4 and curve on page C4 106 A 
12t Surge current capability for fusing 

(1.5ms to 10ms) See curve on page C5 55 A~s 
IRRM Maximum repetitive peak reverse current 

during turn-off interval 20 A 

Dissipation 

Ptot max. Max. total power dissipation see page C2 

NOTES 
3. Single-phase half-wave circuit with resistive load and 180° conduction angle. 

4. The surge current rating applies when the thyristor is fully loaded before 
the application of the surge, i.e. with continuous application of the 
maximum crest reverse working voltage, the maximum crest working 
off-state voltage. 

GATE 

Voltage 

VGFM 

VGRbi 

Current 
IGFM 

Maximum peak forward gate voltage 
Anode positive w.r.t. cathode 
Anode negative w.r.t. cathode 

Maximum peak reverse gate voltage 

Maximum peak forward gate current 
Anode positive w.r.t. cathode 

Dissipation 
PcM Maximum peak gate power 
Pct nvi Maximum average gate power, 

maximum averaging time = 20ms 

10 V 
250 mV 

5.0 V 

2.0 A 

5.0 W 

500 m W 

Thermal `~ 
T; max. 125 °C 
T; min. —55 °C 
Tslg max. 125 °C 
T,ig min. —55 °C 

Mechanical 
Maximum torque on hexagon or nut 35 kg cm 

2.5 I b ft 
Minimum torque on hexagon or nut for 
good thermal contact 17 kg cm 

1.25 Ib ft 
Recommended diameter of hole in heatsink 6.5 mm 

0.26 in 
THERMAL CHARACTERISTICS 

0;_mb Maximum thermal resistance from junction to stud 2.0 degC/W 
0; Contact thermal resistance for a torque of 17kg cm 

on the nut 0.2 degC/W d~ 
0; Contact thermal resistance with mica washer 4.0 degC/W 
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THYRISTORS 
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CHARACTERISTICS (T; = 125, C unless otherwise stated) 

I ii

dv 
dt 

ton 

Holding current (anode current to 
maintain conduction) 

Rate of rise of forward voltage 
hot to trigger the device 
See curve on page C10 

Turn-on time (delay time -+- rise time) 
See curves on page C7 

Forward voltage before triggering = 50V, 
I r• = 1.OA 2.5 µs 

= 10A 3.0 us 
= 50A 4.4 us 

Forward voltage before triggering = 400V, 
IN• = 1.OA 1.0 us 

= 10A 1.5 us 
= 50A 2.0 ~~ 

t„r, Turn-off time. See curve on page C9 
Rate of rise of applied forward voltage = 20V!µs, 
Forward current before recovery = 10A, 
reverse current = 5.0 to 20A 15 µs 

typical . 

10 mA 

100 Vµs 

MECHANICAL DATA 
Weight 

Without accessories 10 g 
0.35 oz 

With accessories 15 g 
0.53 oz 

ACCESSORIES 
Accessory Code No. Notes 

Qin. UNF nut 
Shakeproof washer 

Supplied with thyristor 

Insulating bush 
mica washer 56264A Supplied on request 
Tag ~ 

E--
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THYRISTORS 

OPERATING NOTES 

BTY87 
Series 

1. SUPPRESSION OF TRANSIENT VOLTAGE SURGE DUE TO STORED 
ENERGY IN TRANSFORMER CORE 

A damping circuit should be placed across the transformer or chyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows:—

R—C in primary R—C in secondary 
of transformer of transformer 

VxsnT C RxC C RxC 

l  Inag I magT2
2.0 200 Vl  150 225 Vl 200 

Imag ImagTz
1.5 400 

~i 
225 400 V1 275 

1.0 800 
~vlg 

300 900 ImV 
T2 

350 

Where Imag =magnetising primary r.m.s. current (A) 

T = Vl where Vl =transformer primary r.m.s. voltage (V) 
z 

Vz =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values, and should be increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both the 
minimum instantaneous trigger voltage and the minimum instantaneous 
trigger current to initiate turn-on at the operating junction temperature. 
To do this, the source resistance load line on the gate characteristic must 
pass through, or above and to the right of, the intersection of the minimum 
instantaneous trigger voltage and current, providing the absolute gate 
voltage, current and power ratings are not exceeded. 

3. Thyristors may be soldered directly into the circuit but the heat conducted 
to the junction should be kept to a minimum by the use of a thermal shunt. 

M 
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4. Dissipation and heatsink considerations:—

The various components of the rise of junction temperature above ambient 
are illustrated below: 

Junction temperature 

6~-mb = 2.0 degC/W 

8i = 0.2 degC/W 

er, 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet the 
appropriate conduction angle curve. Then trace horizontally until the 
appropriate ©;+On curve is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

0; is the contact thermal resistance for minimum torque, as given on page 
D4. Oh is the thermal resistance of the heatsink and depends on the cooling 
conditions under which the thyristor is used. The dimensions, position and 
surface conditions of the heatsink should be considered. For values of 6~, 
for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right-hand scale of the 
graph on page C2. Thus, knowing the maximum ambient temperature the 
maximum value of 6n is given by 

6p = Tmo -Tamb 
Bi 

Pioc max. 

The size of the heatsink required may be found from the graph on page C3. 
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THYRISTORS BTY87 Series 
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THYRISTORS BTY87 Series 
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THYRISTORS 
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THYRISTORS BTY87 Series 
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THYRISTORS 
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BTY87 Series 
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THYRISTOR BTY87 Series 

The BTY87 is a range of p-gate reverse blocking thyristors (silicon 
controlledrectifiers) for use in power control circuits. Further figures 
and the letter R are added to the basic type number after a hyphen, to 
identify individualtypeswithin the range. The group of figures indicates 
the rated maximum repetitive peak reverse voltage for each type. The 
final letter R denotes stud-anode connection. The mechanical outline 
conforms to SO-36. 

Unless otherwise shown data is applicable to all types. 

QUICK REFERENCE DATA 

Type BTY87- 100R 150R 200R 250R 300R 400R 

VBO min. 100 150 200 250 300 400 V 

VRRM 
max. 

IF(AV) 
max. 

i00 150 200 250 300 400 V 

i2 A 

8.-stud max. 

T~ max, 

2. 0 oC/W 

i25 °C 

MAJOR CHARACTERISTICS (T. = 125° C unless otherwise stated) 
J 

ANODE 

Type BTY87- 

Minimum forward 
breakover voltage. 
See note 1. 

Max. instantaneous 
forward voltage 
drop, at IFo 50A, 
and T,=25 C 

J 
Maximum forward 
leakage current at 
VBR max. 

Maximum reverse 
leakage current at 
VRWM max. 
See note 2. 

Note 1 This voltage may be exceeded up to the maximum repetitive peak 
forward blocking voltage, but the thyristor may conduct at any 

voltage over the minimum forward breakover voltage. 

Note 2 These limits do not apply when the gate is positive with respect to 

cathode. 

100R 150R 200R 250R 300R 400R 

VBO 

100 150 200 250 300 400 V 

V 
F 

3.0 V 

13 13 12 11 10 S.0 mA 

IR

13 13 12 11 10 8. 0 mA 
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GATE 

Minimum instantaneous trigger 
voltage to initiate turn-on at 
T. = 25oC 

J 
Minimum instantaneous trigger 
current to initiate turn-on at 
T, = 25oC 

Maximum instantaneous gate 
voltage which will not initiate 

turn-on 

OUTLINE DRAWING 

14-28UNF-2A 
(6 35mm) 

~M 
F 

VGT 

3.o 

IGT 

65 

VGNT 

300 

rCathod¢ 

Shakaprooi 
washer 

Nl+i 

N 
Anoda 

`Mica washar 

Insulating bush 

J  ~~~ta 

k 

a 

8959 

ata 

Positiva cohnaction whan 
used in ractifiar circuit. 

Millimetre dimensions derived from inch originals 

Ref. Millimetres Inches Notes 

QJD 

F 

J 

~M 

N 

N1

S 

~JTl

~T2

Min, Max, 

16.51 

Min. 

2,9 5,5 .113 

30.48 

1. 91 6, 35 .193 

10.72 11.50 .422 

2.26 

3. 05 .120 

3.18 4,44 .125 

1.53 .060 

Max, 

,650 

.220 1 

1.200 

.250 2 

.453 

.089 2 

3 

.175 

V 

m:A 

rr.V 

NOTES 1. This zone includes a 9/16" hexagon, across flats dimension 
(13, 82mm) .544" min, (14, 27mm) .562" max. 

2. QOM refers to length Nl , 3. Minimum flat. 

  Mullard ,  
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THYRISTORS BTY87 Series 
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Current 

Maximum continuous I 
forward current 

F 
15 A 

Maximum mean forward 
IF(AV) 

current. See note 5 and 
curve on page C2 12 A 

Maximum repetitive peak I 
forward current FRM 115 A 

Maximum surge forward 
IFS1Vt 

current, for one cycle 
at 50c/s. See note 6 and 
curve on page C4. 106 A 

I2t for fusing (1.5ms I2t
to lOms). See curve 
on page C5. 55 A2s 

Maximum repetitive peak I 
reverse current during 

RRM 

turn-off interval 20 A 

Note 5. Single-phase half-wave circuit with resistive load and 1800
conduction angle. 

Note 6. The surge current rating applies when the thyristor is fully loaded 
before the application of the surge, i.e. with continuous application 
of the maximum crest reverse working voltage, the maximum peak 
forward blocking voltage. 

GATE 

Voltage 

Maximum peak forward 
VGFM 

gate voltage (anode 
positive w. r. t. cathode) 10 V 

Maximum peak reverse V 
~ GRM 

5. 0 V gate voltage 

Current 

~ Maximum peak forward 
IGFM gate current (anode 

positive w. r. t. cathode) 2.0 A 

Dissipation 

Maximum peak gate P
GM 

power 

Maximum average 
PG(AV) 

gate power, maximum 
averaging time = 20ms 

5. 0 

500 

~'~' 

mVv' 
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THYRISTOR BTY87 Series 

Thermal 

T, max. 
J 

T, min. 
J 

Tstg max. 

Tst min. 
g 

Mechanical 

125 oC 

-55 ° C 

125 °C 

-55 °C 

Maximum torque on 
hexagon or nut 35 kg. cm 

2.5 lb. ft 

Minimum torque on 
hexagon or nut for 
good thermal contact 17 kg. cm 

1.25 Ib. ft 

Recommended diameter 
of hole in heatsink 

THERMAL CHARACTERISTICS 

6. 5 mm 
0. 26 in 

Maximum thermal A. 
resistance from 

)-stud 

junction to stud 2. 0 oC/W 

Contact thermal 8. 
resistance fora 1
torque of 17kg, cm 
on the nut 0. 2 oC/W 

Contact thermal 
resistance with 
mica washer 4. 0 oC/W 

MARCH 1964 
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MAJOR CHARACTERISTICS (T~ = 125oC unless otherwise stated) 

ANODE 

Type BTY87- 

Minimum forward 
breakover voltage. 
See note 1. 

Max. instantaneous 
forward voltage 
drop, at Ig = 50A, 
and T. = 25oC 

J 
Maximum forward 
leakage current at 
VBRmax. 

Maximum reverse 
leakage current at 
VRWM max. 

See note 2. 

VBO 

100R 150R 200R 250R 300R 400R 

100 150 200 250 300 400 V 

VF

3. 0 V 

13 13 12 11 10 8.0 mA 

IR

13 13 12 11 10 8. 0 mA 

Note 1 This voltage may be exceeded up to the maximum repetitive peak 
forward blocking voltage, but the thyristor may conduct at any 
voltage over the minimum forward breakover voltage. 

Note 2 These limits do not apply when the gate is positive with respect to 
cathode. 

GATE 

Min. instantaneous 
VGT 

trigger voltage to 
initiate turn-on at 
T. = 25oC 3.5 V 

J 

Min, instantaneous 
IGT 

trigger current to 
initiate turn-on at 
T, = 25oC GS mA 

J 

Max, instantaneous 
VGATT 

gate voltage which 
will not initiate 
turn-on 300 mV 

i1IARCH 19114 
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THYRISTOR BTY87 Series 

TYPICAL CHARACTERISTICS (T. = 125oC unless otherwise stated) 
J 

Holding current IH

(anode current to 
maintain conduction) 10 mA 

Turn-on time. (Delay t
on 

time +rise time). See 
curves on page C7, 

Forward voltage before 
triggering = 50V, Il , = lA 2. 5 µs 

l0A 3.0 µs 
50A 4.4 µs 

Forward voltage before 
triggering = 400V, IF = lA 1. 0 µs 

l0A 1.5 µs 

50A 2. 0 µs 

Turn-off time. See curve 
toff 

on page C9. 

Rate of rise of applied 
forward voltage = 20V/µs. 
Forward current before 
recovery = 10A, reverse 

current = 5A to 20A 

Rate of rise of forward 
voltage not to trigger the 
device. See curve on 

page C10. 

MECHANICAL DATA 

WEIGHT 

Without accessories 

With accessories 

ACCESSORIES 

Accessory Notes 

1/4 in UNF nut 
Shakeproof washer 

Tag 

Insulating bush 
Mica washer 

15 

100 

µs 

~'/µs 

10 g 
0. 35 oz 

15 g 

0.53 oz 

Supplied with thyristor 

Supplied on request 

MARCH 1964 Page D. 



OUTLINE DRAWING 

i/4-28UNF- 2A 
(6.35mm.) 

Nut 

Ta g 

Shak¢proof 
wash¢r 

~ M 
F 

~B959 

k 

NI-. 

N 

Anod¢ 

T2 

~D 

`Mica wash¢r 

Insulating bush 

J 
a 

at¢ 

`Gat¢ 

Positiv¢ conn¢ction wh¢n ~~ 
us¢d in r¢ctifi¢r circuit. 

Millimetre dimensions derived from inch originals 

Dimensions 

Ref. Millimetres Inches Notes 
Min. Max. Min. Max, 

~D 16.51 .650 

F 2.9 5.5 .113 .220 1 

J 30.48 1.200 

~M 4,91 6.35 .193 .250 2 
'~~ 

N 10.72 11.50 .422 .453 

N1 2. 26 .089 2 

S 3. 05 .120 3 

~Tl 3.18 4.44 .125 .175 

~T2 1.53 .060 

NOTES 1. This zone includes a 9/16" hexagon. across flats dimension 

(13. 82mm) .544" min. , (14. 27mm) .562" max. 

2. ~M refers to length N1 3. Minimum flat. 
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THYRISTORS BTY87 Series 

OPERATING NOTES 

1. SUPPRESSION OF TRANSIENT VOLTAGE SURGE DUE TO STORED 
ENERGY IN TRANSFORMER CORE 

A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage 
dependent resistor. may be used. 

The values of R-C components of the damping circuit maybe calculated 
as follows: - 

VRSM 

R-C in primary 
of transformer 

C RxC 

R-C in secondary 
of transformer 

C RxC 

VRWM 
(µF) (µs) (µF) (µs) 

I I T2
2.0 150 m-~- 200 ~ 200 . 225 

1 1 

I I TL
1.5 225 m— a~ 275 E-400 

1 
400 

V1

Imag 
I T2

1.0 300 
mag 

350 E -800 
1 

900 
V1

Where I =magnetising primary r. m. s. current (A) 
mag 

V 
T = 

Vl 
where Vl  =transformer primary r. m. s. voltage (V) 

2 
V2 =transformer secondary r. m. s, voltage (V) 

The capacitance values calculated from the above table are minimum ~ 

values, and should be increased to take account of circuit variations 

such as component tolerances. 
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2, To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum 
instantaneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

3. Thyristors may be soldered directly into the circuit but the heat con-
ducted tothe junction shouldbe kept to a minimum by the use of a thermal 
shunt. 

4. Dissipation and heatsink considerations 

The various components of the rise of junction temperature above 
ambient are illustrated below: 

Junction temperature 

Aj-mb 
= 2.0oC/W 

A, = 0.2oC/W 
i 

Ah

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet 
the appropriate conduction angle curve. Then trace horizontally until 
the appropriate A. + A curve is reached. Finally trace downwards to 
determine the maximum ambient temperature. 

A, is the contact thermal resistance for minimum torque, as given on 
page D5. Ah is the thermal resistance of the heatsink and depends on 
the cooling conditionsunderwhichthethyristor4s.used. The dimensions, 
position and surface conditions of the heatsink should be considered. 
Forvalues of Ah for blackened vertical heatsinks see the curve on page 
C3, 
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THYRISTOR BTY87 Series 

Alternatively, for a given mean forward current and conduction angle 
the stud temperature may be found from the right-hand scale of the 
graph on page C2. Thus, knowing the maximum ambient temperature 
the maximum value of 6h is given by: 

9 
Tstud - Tamb _ 

9 
h P

tot 
max. i 

The size of the heatsink required may be found from the graph on page 
C3. 
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THYRISTOR BTY87 Series 
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THYRISTOR BTY87 Series 
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THYRISTOR BTY87 Series 
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THYRISTOR BTY87 Series 
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THYRISTOR BTY87 Series 
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THYRISTORS BTY91 
Series 

The BTY91 is a range of p-gate reverse blocking thyristors (silicon con-
trolled rectifiers) for use in power control circuits. Further figures and the 
letter R are added to the basic type number after a hyphen, to identify 
individual types within the range. The group of figures indicates the rated 
maximum repetitive peak reverse voltage for each type. The final letter R 
denotes stud-anode connection. 

Unless otherwise shown data is applicable to all types in the series. 

QUICK REFERENCE DATA 

IOOR ISOR 200R 250R 300R 400R SOOR 600R 700R 800R 
VHo min. 100 150 200 250 300 400 500 600 700 800 V 

VRRb( max. 100 150 200 250 300 400 500 600 700 800 V 

la~~v~ max. 16 A 
0~_mb max. 2.0 degC/W 
T~ max. 125 °C 

OUTLINE AND DIMENSIONS 

Conforming to V.A.S.C.A. SO-36 

For details see page D2 
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I/4-28UNF- 2A 
(6 35mm.) 

Shak¢proof 
wash¢r 

86391 

k 
at¢ 

Positiv¢ conn¢ction wh¢n 
us¢d in r¢ctifi¢r circuit. 

Millimetre dimensions derived from inch originals 
Dimensions 

Millimetres 

Min. Max. 

¢D 16.51 

Inches 

Min. Max. 

0.650 

Notes 

F 2.9 5.5 0.113 0.220 1 
J 30.48 1.200 

LM 4.91 6.35 0.193 0.250 2 
N 10.72 11.50 0.422 0.453 
N 1 2.26 0.089 2 
S 3.05 0.120 3 

hT, 3.18 4.44 0.125 0.175 
~rT_ 1.53 0.060 

NOTES 1. This zone includes a 9;16" hexagon, across flats dimension 
(13.82mm) 0.544" min. (14.27mm) 0.562" max. 

2. ~rM refers to length N1 3. Minimum flat. 

E—
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THYRISTORS 
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Current 
I F Maximum continuous forward current 19 A 
IFi~~.~ Maximum mean forward current 

See note 3 and curve on page C2 16 A 
IFItM Maximum repetitive peak forward current 140 A 
IFSM Maximum surge forward current, for one cycle at 50c/s 

See note 4 and curve on page C4 136 A 
IZt Surge current capability for fusing 

(1.5ms to 10ms) See curve on page C5 75 A~s 
IRxM Maximum repetitive peak reverse current 

during turn-off interval 20 A 
Dissipation 

Pcocmax. Max. total power dissipation see page C2 

NOTES 

3. Single-phase half-wave circuit with resistive load and 180° conduction angle. 

4. The surge current rating applies when the thyristor is fully loaded before 
the application of the surge, i.e. with continuous application of the 
maximum crest reverse working voltage, the maximum crest working 
off-state voltage. 

GATE 

Voltage 

VGFM Maximum peak forward gate voltage 
Anode positive w.r.t. cathode 10 V 
Anode negative w.r.t. cathode 250 mV 

VGItM Maximum peak reverse gate voltage 5.0 V 

Current 

IcFM Maximum peak forward gate current 
Anode positive w.r.t. cathode 2.0 A 

Dissipation 

PGM 
pccav> 

Maximum peak gate power 
Maximum average gate power, 
maximum averaging time = 20ms 

5.0 

500 

W 

m W 

Thermal 

T, max. 125 °C 
T~ min. —55 °C 
T,c~ max. 125 "C 
T,c~ min. —55 °C 

Mechanical 

Maximum torque on hexagon or nut 35 kg cm 
2.5 Ib ft 

Minimum torque on hexagon or nut for 
good thermal contact 17 kg cm 

1.25 Ib ft 
Recommended diameter of hole in heatsink 6.5 mm 

0.26 in 
THERMAL CHARACTERISTICS 

0~-,,,~ Maximum thermal resistance from junction to stud 2.0 degC; W 
0; Contact thermal resistance for a torque of 17kg cm 

on the nut 0.2 degCiW `r°" 
0; Contact thermal resistance with mica washer 4.0 degC~W 
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THYRISTORS 
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CHARACTERISTICS (T, = 125°C unless otherwise stated) 

Irr Holding current (anode current to 
maintain conduction) 

dv Rate of rise of forward voltage 
dt not to trigger the device 

See curve on page C10 
tan Turn-on time (delay time -F rise time) 

See curves on page C7 
Forward voltage before triggering = 50V, 

Ir = 1.OA 2.5 µs 
= 10A 3.0 µs 
= 50A 4.4 p.s 

Forward voltage before triggering = 400V, 
I r~ = 1.OA 1.0 µs 

= 10A 1.5 µs 
= 50A 2.0 µs 

Turn-off time. See curve on page C9 
Rate of rise of applied forward voltage = 20V~µs, 
Forward current before recovery = 10A, 
reverse current = 5.0 to 20A 20 µs 

torr 

Typical 

10 mA 

100 V/µs 

MECHANICAL DATA 
Weight 

Without accessories 10 g 
0.35 oz 

With accessories 15 g 
0.53 oz 

ACCESSORIES 
Accessory Code No. Notes 

,'—in. UNF nut 
Shakeproof washer 

Insulating bush 
mica washer 
Tag ~ 

Supplied with thyristor 

56264A Supplied on request 

`~ 

`r' 
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THYRISTORS 

OPERATING NOTES 

BTY91 
Series 

1. SUPPRESSION OF TRANSIENT VOLTAGE SURGE DUE TO STORED 
ENERGY IN TRANSFORMER CORE 

A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows:—

Via~st 
Vit~c>~ 

R—C in primary 
of transformer 
C R x C 

(E1F) (l~s) 

R—C in secondary 
of transformer 
C 

(ExF) 
z 

mV>- 

R x C 
(ins) 

2.0 

1.5 

200 vlg 

Imaq
400 -Vl

150 

225 

200 

275 

225 

ImagTz 
400 —~1-

2 
1.0 800 vlg 300 900 mVi 

350 

Where Imaq =magnetising primary r.m.s. current (A) 

T = V2 where V1 =transformer primary r.m.s. voltage (V) 

VZ =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values, and should be increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both the 
minimum instantaneous trigger voltage and the minimum instantaneous 
trigger current to initiate turn-on at the operating junction temperature. 
To do this, the source resistance load line on the gate characteristic must 
pass through, or above and to the right of, the intersection of the minimum 
instantaneous trigger voltage and current, providing the absolute gate 
voltage, current and power ratings are not exceeded. 

3. Thyristors may be soldered directly into the circuit but the heat conducted 
to the junction should be kept to a minimum by the use of a thermal shunt. 

JUNE 196 Pa~~ D7 



4. Dissipation and heatsink considerations:--

The various components of the rise of junction temperature above ambient 
are illustrated below: 

Junction temperature 

0~-mb = 2.0 degCjW 

0; = 0.2 degCj W 

Or. 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet the 
appropriate conduction angle curve. Then trace horizontally until the 
appropriate 0;+0~, curve is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

0; is the contact thermal resistance for minimum torque, as given on page 
D4. Oh is the thermal resistance of the heatsink and depends on the cooling 
conditions under which the thyristor is used. The dimensions, position and 
surface conditions of the heatsink should be considered. For values of 0„ 
for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right-hand scale of the 
graph on page C2. Thus, knowing the maximum ambient temperature the 
maximum value of 0❑ is given by 

Oh 
= TmU —Tamb 

()i 
Pct max. 

The size of the heatsink required may be found from the graph on page C3. 

JUNE 1965 Pa`e DB 



THYRISTORS 

Ip

(A) 

1000 

100 

BTY91 Series 

10 

I.O 

O•I 

O.OI 

~~~ 
~~~~~~~~~~~n~~~~~~~ e 

~iiiiii~iiiiiiiiiiiiiiuiii ~ 

BTY91 S¢ri¢s ■a■~~■n ■ B232o 
iiuiuii iiiii~ 

M¢asur¢d undar puls¢d conditions 

N 

0 

MAXIMUM FORWARD CONDUCTING CHARACTERISTIC 

vFty~ 

MAY 1964 Page C1 



a~ 
E ., 
r 

n 
Of 
m 

d 
L 
tl
N 

0~ 

H 
ftl 

r 

oo~ 

a E3 

~o 

O 
f") 

n 

i

N 

~' 

O 
N 

m 0 

O 

333 
UU~ 
~ ~ _ 

N _~ 
N 

0 

~U 

E 
Fo 

v 

N 

O 
N 

. Q

a 0 
LL7 

O~ 

MAXIMUM MOUNTING BASE AND AMBIENT TEMPERATURES FOR VARIOUS 
VALUES OF MEAN FORWARD CURRENT AND HEATSINK THERMAL 

RESISTANCE 

MAY 1964 Page C2 
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THYRISTORS BTY91 Series 
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THYRISTORS 

TENTATIVE DATA 

BTY95 
Series 

The BTY95 is a range of p-gate reverse blocking thyristors (silicon con- 
trolled rectifiers) for use in power control circuits. Further figures and the 
letter R are added to the basic type number after a hyphen, to identify 
individual types within the range. The group of figures indicates the rated 
maximum repetitive peak reverse voltage for each type. The final letter R 
denotes stud-anode connection. 

Unless otherwise shown data is applicable to all types in the series. 

@DICK REFERENCE DATA 

IOOR 150R 200R 250R 300R 400R 500R 600R 7008 800R 

Vuo min. 100 150 200 250 300 400 500 600 700 800 V 

VxxM max. 
I Fcnvi max. 
0, _,,,b max. 
T~ max. 

100 150 200 250 300 400 500 600 700 B00 V 
50 A 
0.6 degC/W 

125 °C 

OUTLINE AND DIMENSIONS 
Conforming to V.A.S.C.A. SO-30A or SO-30C 
For details see page D2. 

JUNE f96S Pala D1 



F 
Anoda 

OD r 2~-20UNF-2A 
mM I U27mm) 

Ni

mss." 
a 

V~4D~ —N Nut 
Shak¢proo~ 
washar 

Thyristors without the cathode lead kz conform to V.A.S.C.A. 
outline SO-30A. Those with kz conform to SO-30C. 

83285 

Min. 

Dimensions in millimetres 

Max. Notes Min. Max. Notes 

A 

~ 

28.57 Q 63.5 1 

r~D 31.24 S1 16.51 

¢D~ 26.19 26.97 1 Sz 6.35 3 
F 4.4 8.8 S3 7.62 

~rM 10.55 12.70 2 Sa 3.81 3 
N 18.5 21.0 
Nt 3.17 2 1~T1 6.35 8.40 
Ol 140 203 ¢Tz 2.80 3.93 
Oz 166 228 '`O 

NOTES 1. The device, with the exception of the hexagon, stud and flexible 
leads, lies within length Q and diameter ~Di . Q allows for the 
leads to be bent at right angles. 

2.. ~}M refers to the unthreaded length N1 . 

3. Minimum flat. 
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Current 
IF Maximum continuous forward current 75 A 
Ig~py) Maximum mean forward current. See note 2 and 

curve on page C2 50 A 
IaxM Maximum repetitive peak forward current 700 A 
IFSM Maximum surge forward current, 

for one cycle at 50c/s. 
See note 3 and curve on page C4 680 A 

1"t Surge current capability for fusing 
(1.5ms to 10ms) See curve on page C5 2000 A"s 

Ixiz~t Maximum repetitive peak reverse current 
during turn-off interval 30 A 

Dissipation 
P~°~ max. Max. total power dissipation see page C2 

~/ 

NOTES 
2. Single-phase half-wave circuit with resistive load and 180° conduction angle. 

3. The surge current rating applies when the thyristor is fully loaded before `~ 
the application of the surge, i.e. with continuous application of the maxi-
mum crest reverse working voltage, the crest working off-state voltage. 

GATE 

Voltage 

VcFh~ Maximum peak forward gate voltage 
Anode positive w.r.t. cathode 10 V 
Anode negative w.r.t. cathode 250 mV 

Vc~tM Maximum peak reverse gate voltage 5.0 V 

Current 

IcF~i Maximum peak forward gate current 
Anode positive w.r.t. cathode 2.0 A 

Dissipation 

PcM Maximum peak gate power 5.0 W 

Pc~nv~ Maximum average gate power, 
maximum averaging time = 20ms 500 mW 

Thermal 
T~ max. 125 °C 
T~ min. —55 °C 
Tsie max. 125 °C 
Ts~g min. —55 °C 

Mechanical 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

THERMAL CHARACTERISTICS 
0~_ mb Maximum thermal resistance from junction to stud 
0; Contact thermal resistance for a torque of 90kg cm 

on the nut 

175 kg cm 
13 Ib ft 

90 kg cm 
6.5 Ib ft 

13 mm 
0.51 in 

0.6 degC/W 

0.1 degC/W 

\✓ 
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CHARACTERISTICS (Ti = 125°C unless otherwise stated) 
Typical 

I H Holding current (anode current to maintain conduction) 10 mA 
dv Rate of rise of forward voltage 
dt not to trigger the device 10 V~µs 
ton Turn-on time (Delay time +rise time) 

See curves on page C7 
Forward voltage before triggering = 50V, I F = 50A 6.0 µs 
Forward voltage before triggering = 400V, IF = 50A 3.0 µs 

torr Turn-off time. See curve on page C8 
Rate of rise of applied forward voltage = S.OV/µs, 
Forward current before recovery = 50A, 
reverse current = 10 to 30A 20 µs 

MECHANICAL DATA 
Weight 

Without accessories 88 g 
3.1 oz 

With accessories 108 g 
3.8 oz 

ACCESSORIES 

Accessory Code No. Notes 

~' in. U.N.F. nut l Supplied with Thyristor Shakeproof washer f 
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1 

THYRISTORS 

OPERATING NOTES 

BTY95 
Series 

1. SUPPRESSION OF TRANSIENT VOLTAGE SURGE DUE TO STORED 
ENERGY IN TRANSFORMER CORE 

A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows:—

VxsM 

R—C in primary 
of transformer 

C R x C 

(!zF) (IBS) 

R—C in secondary 
of transformer 

C 

(EzF) 
z 

mVl

R x C 

(µs) Vx~vni 

2.0 

1.5 

1.0 

200 vlg 

Imag 
400 Vl

Imag 800 Vl

150 

225 

300 

200 

275 

350 

225 

ImagT2400 Vl

ImagTz900 Vl

Where Imag =magnetising primary r.m.s. current (A) 

T = V2 
where Vl =transformer primary r.m.s. voltage (V) 

Vz =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values, and should be increased to take account of circuit variations such 
as component tolerances. 

2. To ensurethat all thyristors trigger, the firing circuit must provide both the 
minimum instantaneous trigger voltage and the minimum instantaneous 
trigger current to initiate turn-on at the operating junction temperature. 
To do this, the source resistance load line on the gate characteristic must 
pass through, or above and to the right of, the intersection of the minimum 
instantaneous trigger voltage and current, providing the absolute gate 
voltage, current and power ratings are not exceeded. 

3. Thyristors may be soldered directly into the circuit but the heat conducted 
to the junction should be kept to a minimum by the use of a thermal shunt. 
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4. Dissipation and heatsink considerations:—

The various components of the rise of junction temperature above ambient 
are illustrated below: 

Junction temperature 

6~-mn = 0.6degC/W 

9; = 0.1degC/W 

e,, 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet the 
appropriate conduction angle curve. Then trace horizontally until the 
appropriate ©;+Hh curve is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

0; is the contact thermal resistance for minimum torque, as given on page 
D4. 8h is the thermal resistance of the heatsink and depends on the cooling 
conditions under which the thyristor is used. The dimensions, position and 
surface conditions of the heatsink should be considered. For values of 6h
for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right-hand scale of the 
graph on page C2. Thus, knowing the maximum ambient temperature the 
maximum value of 6h is given by 

6n 
_ TmU -Tama _ei

ptos max. 

The size of the heatsink required may be found from the graph on page C3. 

V 

`1 
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THYRISTORS 
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THYRISTORS BTY95 Series 
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II// k copper 

1k fin materiaJ~ 

The copper material used is 
commercial half hard to 
85899. 

4
__ Stacked fins 

(3cm spacing 
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0 125in (3 2mm 

--` 

0 100 200 300 

Cooling fin ar¢q width x h¢ight (cm~) 

400 

THERMAL RESISTANCE OF BLACKENED, VERTICAL, SQUARE HEATSINK 

WHEN USED IN FREE AIR PLOTTED AGAINST HEATSINK AREA 

MAY 1964 
(M``~llaJJrd 

V 
Page C3 



n 
N 

N 
m 

B
T
Y
9
5
 S
¢
r
i
¢
s
 

U 

N 

II 

H 

O 
O 

O 

O 
c~ 

O 
N 

O 

n 

a 

r~ 

N 

O 
O 

O O O 
O O O 
~p ~ N 

('p') ~UDJJ 11J PDOIJanO ZhOMLU15-~~D4 ~DLd 

MAXIMUM SURGE CURRENT FOR. FUSING PLOTTED AGAINST 
THE NUMBER OF CYCLES AT 50c/s 

MAY 1964 

~l > 
I~`,`><u~~nal

V 

D
u

ra
ti
o

n
 
o
f 

o
v
¢

rl
o

a
d

. 
N

u
m

b
¢

r 
o

f 
c
y
c
l¢

s
 
a

t 
5

0
c
1

s
 

Page C4 

~~ 

`/ 

~/ 



THYRISTORS BTY95 Series 
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THYRISTORS BTY95 Series 
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THYRISTORS 

TENTATIVE DATA 

BTY99 
Series 

The BTY99 is a range of p-gate reverse blocking thyristors (silicon con-
trolled rectifiers) for use in power control circuits. Further figures and the 
letter R are added to the basic type number after a hyphen, to identify 
individual types within the range. The group of figures indicates the rated 
maximum repetitive peak reverse voltage for each type. The final letter R 
denotes stud-anode connection. 

Unless otherwise shown data is applicable to all types in the series. 

GIUiCK REFERENCE DATA 

IOOR 150R 2008 250R 300R 400R 500R 600R 700R 800R 

V,i~ min. 100 150 200 250 300 400 500 600 700 800 V 

Vi~xM max. 100 150 200 250 300 400 500 600 700 800 V 

Irynvi max. 70 A 

Oi.,,,b max. 0.4 degC/W 

T, max. 125 ~C 

OUTLINE AND DIMENSIONS 
Conforming to V.A.S.C.A. SO-30A or SO-30C 
For details see page D2. 
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Oi 

Q 

F Anod¢ 

~~-20UNF-2A ~ M ~D z 
(127mm) 

1 j ~ h 
'~f.D~ 

~~° t'~D 

Ni

N~ 

. ~----, 
¢D, —►I Nut 

Shak¢proo~ 
wash¢r 

Thyristors without the cathode lead kz conform to V.A.S.C.A. 
outline SO-30A. Those with kz conform to SO-30C. 

83285 

~~~ 

~~~ 

Min. 

Dimensions in millimetres 

Max. Notes Min. Max. Notes 

A 28.57 Q 63.5 1 

~rD 31.24 Si 16.51 

!,D~ 26.19 26.97 1 Sz 6.35 3 
F 4.4 8.8 S;j 7.62 

}M 10.55 12.70 2 S.~ 3.81 3 

N 18.5 21.0 

N1 3.17 2 ~rTl 6.35 8.40 ~✓ 
O1 140 203 rrTz 2.80 3.93 

Oz 166 228 

NOTES 1. The device, with the exception of the hexagon, stud and flexible 
leads, lies within length Q and diameter r,D~ . Q allows for the 
leads to be bent at right angles. 

2. ~rM refers to the unthreaded length N, . 

3. Minimum flat. 

\✓ 
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THYRISTORS 
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Current 

IF
IFcnvi 

IFRM 

1 FSM 

Maximum continuous forward current 
Maximum mean forward current. See note 2 and 
curve on page C2 
Maximum repetitive peak forward current 
Maximum surge forward current, 
for one cycle at 50c/s. 
See note 3 and curve on page C4 

1=t Surge current capability for fusing 
(1.5ms to 10ms) See curve on page CS 

IRRM Maximum repetitive peak reverse current 
during turn-off interval 

Dissipation 

Plot max. Max. total power dissipation 

100 A 

70 A 
1000 A 

900 A 

4000 Azs 

30 A 

see page C2 

NOTES 

2. Single-phase half-wave circuit with resistive load and 180° conduction angle. 

3. The surge current rating applies when the thyristor is fully loaded before 
the application of the surge, i.e. with continuous application of the maxi- ~✓ 
mum crest reverse working voltage, the crest working off-state voltage. 

GATE 

Voltage 

VGFM 

VGRM 

Current 

Icra1 

Maximum peak forward gate voltage 
Anode positive w.r.t. cathode 
Anode negative w.r.t. cathode 

Maximum peak reverse gate voltage 

Maximum peak forward gate current 
Anode positive w.r.t. cathode 

Dissipation 

PGM 

pc(avi 

Thermal 

Maximum peak gate power 

Maximum average gate power, 
maximum averaging time = 20ms 

Tj max. 
Tj min. 
Ts~g max. 
Tsrg min. 

Mechanical 

Maximum torque on hexagon or nut 

Minimum torque on hexagon or nut 
for good thermal contact 

Recommended diameter of hole in heatsink 

THERMAL CHARACTERISTICS 

0~ . m~ Maximum thermal resistance from junction to stud 
0; Contact thermal resistance for a torque of 90kg cm 

on the nut 

10 V 
250 mV 

5.0 V 

2.0 A 

5.0 W 

500 mW 

125 °C 
—55 °C 
125 °C 
—55 °C 

175 kg cm 
13 Ib ft 

90 kg cm 
6.5 Ib tt 

13 mm 
0.51 in 

0.4 degC/W 

0.1 degC/W 

~~ 
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CHARACTERISTICS (Ti = 125°C unless otherwise stated) 
Typical 

Ix Holding current (anode current to maintain conduction) 10 mA ~~ 
dv Rate of rise of forward voltage 
dt not to trigger the device 10 V/µs 
to„ Turn-on time (Delay time -}- rise time) 

See curves on page C7 
Forward voltage before triggering = 50V, IF = 50A 6.0 µs 
Forward voltage before triggering = 400V, IF = 50A 3.0 µs 

torr Turn-off time. See curve on page CS 
Rate of rise of applied forward voltage = S.OV/µs, 
Forward current before recovery = 50A, 
reverse current = 10 to 30A 20 µs 

MECHANICAL DATA 

Weight 

Without accessories 88 g 
3.1 oz 

With accessories 108 g 
3.8 oz `y 

ACCESSORIES 

Accessory 

y' in. U.N.F. nut 
Shakeproof washer 

Code No. Notes 

Supplied with'Thyristor 

JUNE 1965 
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THYRISTORS 

OPERATING NOTES 

BTY99 
Series 

1. SUPPRESSION OF TRANSIENT VOLTAGE SURGE DUE TO STORED 
ENERGY IN TRANSFORMER CORE 

A damping circuit should be placed across the transformer or thyristor 
if there is a possibility of the maximum non-repetitive peak reverse 
voltage being exceeded due to transient surges caused by the stored 
energy in the transformer core. A series R-C circuit or voltage dependent 
resistor may be used. 
The values of R-C components of the damping circuit may be calculated 
as follows:—

VRSM 

R—C in primary 
of transformer 
C R x C 

(f~F) (us) 
I maK 

R—C in secondary 
of transformer 
C R x C 

(EAF) (E~s) 

I magT
2

Vx~~~n~ 

~~ 
2.0 200 V 1 150 225 V l 200 

1.5 400 
wl ~ 

225 400 ImV 
TZ 

275 

1.0 800 
Iv1~ 

300 900 ImV 
T2

350 

~1 

Where I mag =magnetising primary r.m.s. current (A) 

T = V2 where Vi =transformer primary r.m.s. voltage (V) 

V~ =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
values, and should be increased to take account of circuit variations such 
as component tolerances. 

2. To ensure that all thyristors trigger, the firing circuit must provide both the 
minimum instantaneous trigger voltage and the minimum instantaneous 
trigger current to initiate turn-on at the operating junction temperature. 
To do this, the source resistance load line on the gate characteristic must 
pass through, or above and to the right of, the intersection of the minimum 
instantaneous trigger voltage and current, providing the absolute gate 
voltage, current and power ratings are not exceeded. 

3. Thyristors may be soldered directly into the circuit but the heat conducted 
to the junction should be kept to a minimum by the use of a thermal shunt. 

JUNE 1965 Page D7 



4. Dissipation and heatsink considerations:—

The various components of the rise of junction temperature above ambient 
are illustrated below: 

0~-mb = 0.4degC/W 

Oi = 0.1degC/W 

0~, 

Junction temperature 

Mounting base temperature 

Heatsink temperature 

Ambient temperature 

The method of using the curve on page C2 is as follows: 

Starting with the curve of maximum dissipation as a function of mean 
forward current, for a particular current value trace upwards to meet the 
appropriate conduction angle curve. Then trace horizontally until the 
appropriate 0;+0❑ curve is reached. Finally trace downwards to determine 
the maximum ambient temperature. 

0; is the contact thermal resistance for minimum torque, as given on page 
D4. Oh is the thermal resistance of the heatsink and depends on the cooling 
conditions under which the thyristor is used. The dimensions, position and 
surface conditions of the heatsink should be considered. For values of 0~, 
for blackened vertical heatsinks see the curve on page C3. 

Alternatively, for a given mean forward current and conduction angle the 
mounting base temperature may be found from the right-hand scale of the 
graph on page C2. Thus, knowing the maximum ambient temperature the 
maximum value of 0❑ is given by 

©b _ Tmb —Tamb _p~ 

Ptot max. 

The size of the heatsink required may be found from the graph on page C3. 

`~ 

~~ 

V 

~~ 
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THYRISTORS BTY99 Series 
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THYRISTORS 
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THYRISTORS BTY99 Series 
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THYRISTORS BTY99 Series 
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THYRISTOR 
TRIGGER MODULE 

TENTATIVE DATA 

MY501 I 

Trigger module suitablefortriggering up to four thyristors in single-phase 
power control circuits. 

Three modules may be used together for three-phase power control. 

Terminals are provided to enable the trigger angle of each phase to be 
equalised accurately. 

GENERAL 

The MY5011 trigger module is suitable for triggering up to four thyristors 
in single-phase power control circuits. The trigger pulse rise times are 
suchthatthyristors, with the addition of normal voltage or current sharing 
components, can be triggered satisfactorily when connected in series or 
parallel. 

The module can accept two signal inputs from current or voltage sources. 
The trigger angle can also be controlled by an external potentiometer. 

The MY5011 trigger module is capable of triggering reliably all Mullard 
thyristors over their full operating temperature range. 

OPERATING TEMPERATURE RANGE 

Tamb 
-20 to +65 oC 

The module body temperature should not exceed 70oC. Care must he taken 
when mounting the module in the vicinity of heatsinks. 

POWER SUPPLY 

The module should be supplied from a small isolating transformer with a 
centre-tapped secondary 27-0-27V, or with two separate secondaries, such 
as Mullard type MY5201 (see page D14 for details). 

If the transformer taps are set so that 30V d.c. appears between terminals 
17 and 21 and the module will continue to operate with mains variations+l5 
to -20%. The transformer should be connected to the module as shown ui 
Fig.l. 

It is important that the primary of the transformer be connected to the same 
phase as the thyristors being triggered. 

Module input voltage 27-0-27 Vr.m.s. 

Module input current 85 mAr.m.s. 

FUSING 

It is important that the supply transformer and wiring be protected against 
fault current by suitable fusing i.e. 1.OA in the primary of the MY5201 
transformers . 
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MY5201 
Supply 

transform¢r 

21 

Scr¢en 

20 19 18 

0 2-7W0 27 

17 16 15 14 13 12 11 10 9 

-30 V 

2.2kII 2.2 kII 

Fig. 1 

 1/Vw 
15 kfl 

CONTROL INPUTS 

4.7 
kII 

Input circuit of MY5011 

M Y 5011 

86294 

A voltage swing of 0 to -lOV on terminal 18 w.r.t. terminal 21 will give 

full control of the thyristor trigger angle. The resistor network between 

terminals 19 and 21 can be used to permit the application of two 5.OmA 

(nom.) control signals, the module responding to the algebraic sum of the 

voltages developed. One input can provide normal control while the other 

input is used for feedback or current limit control. 

For potentiometer control, use is made of the 30V d.c. internal supply of 

the module. 

Illustrations of input connections are shown in Figs . 2, 3 and 4 and the control 

characteristic is shown on page Cl. 
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F¢¢tlDacic 

THYRISTOR 
TRIGGER MODULE 

Fig.2 

tOkO 18kR 
1/2 W 1/2 W 

MY5201 
Supply 

transformer 

18 17 16 15 14 13 12 11 10 

Potentiometer controllec input 

F¢¢dback Common Control 

86296 

Supply 
—v¢ —v¢ transform¢r 

MY5201 

21 20 19 18 17 16 15 14 13 12 11 10 9 

MY5011 
Fig. 3 

MY5O1 I 

Current or voltage controlled input with feedback 

I 

OkfY 

Suppy 
trpn5lorm¢r 

MY52a1 

21 20 N 18 77 16 15 /4 13 Y2 11 10 9 

MY5a11 

Fg 4 la6zse~

Potentiometer controlled input with feedback 
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OUTPUT$ 

Four isolated outputs are provided, each capable of triggering one thyristor. 
The insulation between outputs is checked by a 2kV flash test. 

The output takes the form of a chain of pulses, starting at the trigger angle 
determined by the control inputs and continuing to the end of the half cycle. 
This is repeated every half cycle. 

*Typical pulse rise time (between 0.25 and 3.OV) 0. 0.5 µs 

*Typical pulse width (above 3.OV) 40 µs 

*Pulse amplitude >3.5 V 

*Pulse repetition rate 1.0 kHz 

*Mark-space ratio (at nominal supply volts) 1:20 

Typical output impedance 24 SZ 

Typical trigger angle range 5.0 to 167 deg 

Equivalent range of power control in 
resistive load (see graph on page C2) 99.9 to 0.25 °,~ 

Note: Characteristics marked *will be conditioned by the gate impedance of 
the thyristor. The figures quoted were obtained with a load of 2711, the 
three remaining outputs being connected to lOSt loads. 

In service all unused outputs should be loaded with 1552, 1/4W resistors. 

STABILITY 

Temperature stability 

Variation of trigger angle (at 90°  nominal) 
over the range -20 to +65° C not greater than t5°

Mains voltage stability 

If the control input is derived from a source which varies with the mains 
voltage then compensation occurs automatically and the trigger angle varies 
within the limits shown below,. 

Variation of trigger angle (at 90°  nominal) 
for t10% mains voltage excursions not greater than f2°

Variation of trigger angle (at 90°  nominal) 
for mains voltage excursions 

+15% not greater than +5°

-20% not greater than -5°

If the control input is stabilised the trigger angle tends to increase with 
increasing mains voltage thus keeping the power in the load constant. 
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THYRISTOR 
TRIGGER MODULE 

DIMENSIONS ~B6302) 
1 1 ,o 1 ~ 
~~T 

45.5 
25.4 
'O.2 

MY501 I 

9 W11 12 13 14 15 18 17 18 19 20 21 

00000000a0000 

oa a o o a o0 
8 7 6 5 4 3 2 1 

8hol¢s 4Odio. 
9q 

~ 9.O 

103.2''-0.2 

  93.5 

  111 O 
2.5 dia. 

6.4 D¢tail of t¢rminal 

TERMINAL CONNECTION3 

1. Cathode 1 

0 82 in mm. 

note) 12. 

~ 
All dim¢nsions 

Internal connection (see 

2. Gate 1 13. Internal connection 

3. Cathode 2 14. Internal connection equalisation for 

4. Gate 2 15. Internal connection 3-phase operat-

5. Cathode 3 16. Internal connection ion (see note) 

6. Gate 3 17. -30V internal supply 

7. Cathode 4 18. Control input 

8. Gate 4 19.1 

9. Transformer input 20. 
Input network 

10. Transformer centre-tap 21. Common 

11. Transformer input 

Note: For single-phaseoperation, terminal 12 should be connected to terminal 

17, and terminals 14, 15 and 16 should be connected together. 
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APPLICATION INFORMATION 

Further information about these circuits is available on request 

62~ 
LO 

NO 

'~ I 
4 3 

f f' 1 r" 
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Transduc¢r 

Load 

MY5201 
Supply 

transformar 
,449Il~34 

6b o 
27 

Fig. 5 

O 27 
Scr¢¢n 

Contrdl¢r 
— + 

10 11 12 13 14 15 16 17 18 19 20 21 

8 7 6 5 4 3 2 1 

I I I I I I I I 
MY5011 Modul¢ 

Typical system using a controller 
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THYRISTOR 
TRIGGER MODULE 

ti

MY5201 

Supply 

transform¢r 

°~° °1 
27 

f
~o~~ 
0 27 

Scr¢¢n 

2.2 k fl 

1/2 W 

56kf1 
1/2W 

MY501 I 

Transduc¢r 

Amplifi¢r 
+ — 

10kf1 
1/2W 

10 11 12 13 14 15 16 17 18 19 20 21 

I I I I I I I I I I I I 
8 7 6 5 4 3 2 1 

I I I I I I I I 
MY5011 Modul¢ 

Fig. 6 

Typical system using manual setting and feedback to stabilise load conditions 
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N 

Fig.7 

MY5201 

Supply 

transform¢r 

Scr¢¢n 

Load 

Pow¢r 
control 

~~~ 
9 10 11 12 13 14 15 16 17 18 19 20 21 

I ~ I I I I I I I I I I I 
8 7 6 5 4 3 2 1 

I I I I I I I I 

Typical system using a potentiometer to set power levels 

18 kf2 
1/2W 

10 kfl 
1/2 W 

186301 
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THYRISTOR 
TRIGGER MODULE MY50 I I 

APPLICATIONS INFORMATION (cont'd) 

Three-phase Operation 

ThreeMY5011modules can be operated in three-phase systems. Apre-set 
potentiometer (25052, w.w.) shouldbe connected across terminals 14, 15 and 
16 of each module to permit balancing of the phases. 
Figures 8 and 9 illustrate applications using three-phase, half and fully 
controlled bridges. The power supplies to the modules are obtained from 
three MY5201 transformers. The three input terminals are connected in 
parallelandarecontrolledbya0-5,OmA signal into approximately 2.Ok52. 
Figure 10 illustrates an application using athree-phase a.c. controller. In 
this application it is necessary to use threeMY5201 transformers, the power 
input to each module is obtained from two of the phases so as to allow a 
range of firing angle control up to 210° . 
The outputs of the three phasesshouldbe compared by some suitable means, 
e.g. oscilloscope, load ammeters or lamp loads, and balanced by means of 
the three pre-set potentiometers. 
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Control 
-v¢ signal 
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Fig.B 

Control to 
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27 ~ 
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Interconnection of 3 MY5011 thyristor trigger modules and 3 MY5201 

transformers for use with a three-phase half-controlled bridge 
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THYRISTOR 
TRIGGER MODULE 

0 O 

voltage 
control 
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3-phase fully controlled bridge trigger circuit 

for systems not required to regenerate into the supply 
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Control 
-va signal 
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Fig.10 

Control to 
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Interconnection of 3 MY5011 thyristor trigger modules anc::i MY5201 

transformers for use with a three-phase a. c, controller 

OCTOBER 1968 MY5011 Page D12 



.-. 

~~. 

~~ 

~\ 

THYRISTOR 
TRIGGER MODULE MY501 I 

Current limit and surge suppression 

A circuitfor limiting maximum current in loads controlled by an MY5011 
is shown below. 
The C.T.loadsshouldbeselectedtogivea potential of 5.OV peak across 
RVl at nominal full load current. 
Current limit operating point is set by RVl. 

CONTIIO L SIC~lel 
O to —10J OR 

O t0 SmA 

CTI CT4 CTl 

TO TNYRiSTOR 
TAIGGEA MOOUIE 

NOTE 
ALL RESISTORS t/q vtaTT 

Current limit and surge suppression circuit 
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BUPPLY TRANSFORMER MYb201 

•-2 7 

~C~
©415V 00 

O 240 

Q220 
270 

X200 
00 

00 

O~ov 270 

OSC R 

~-

60 72 87 

4.5-~I 
All dimensions in mm 

Specifications 

Primary windings 

0-10-200-220-240 15 vdts, 50Hz 

Secondary windings 

'I~vo separate windings 0-27 volts, 82mA 

Weight 560gm 

86293 
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THYRISTOR 
TRIGGER MODULE 

MY501 I 

MY5011 86303 

0° f 180°

— ~ Trigg¢r angl¢ 

N) —10 —80 —6.0 —40 —20 
Input signal at terminal 18 w. r. t. 21 

TYPICAL CONTROL CHARACTERISTIC 
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Total 
power 

PA x100 
Pmax. 

100 

so 

40 

0 

MY5O11 86394 

max. 
1 

1 ~ 
6 s'n2A 

rr 2 

180 160 140 120 100 80 60 40 

Trigger angle 8 (degrees) 

20 

RELATIONSHIP BETWEEN POWER SUPPLIED TO A RESISTIVE LOAD AT A 

GIVEN TRIGGER ANGLE AND THE MAXIMUM POSSIBLE POWER 
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CURRENT OVERLOAD AND 
SURGE SUPPRESSION MODULE 

TENTATIVE DATA 

MY5O51 

For use in conjunction with thyristor trigger modules in applications 
requiring current limit and surge suppression. 

GENERAL 

Input 

Input 

The MY5051 is a circuit module specially designed to work with the MY5001 
thyriator trigger module in power control systems . It may also be used with 
other thyristor trigger modules. 

It requires an input signal which is proportional to the current in the load 
and which may be derived from a low aeries resistance or from a current 
transformer. The output of the MY5051 is used to control the thyristor 
trigger module such thatthetriggerangleia rapidly increased if the current 
in the power circuit exceeds a predetermined value. 

Initial surge currents which arise when power is first switched on are limited 
by the action of a thermistor which causes the thyristors to switch on at a 
large trigger angle and allows this trigger angle to reduce gradually over 
a period of about 100ms. This period is sufficient for the current sensing 

circuit to become properly charged, and in motor control applications allows 
the field excitation to become stabilised. 

C 

Fip 1 ~ . 4 va apply 

EYg.l Basic circuit diagram showing terminal connections 
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OPERATING TEMPERATURE RANGE 

Tamb 0 to 55 oC 

~./ 

POWER SUPPLY 

ffi most applications the power supply for the module is obtained from the 
thyristortrigger module which is being controlled. The negative side of the 
supply goes to terminal 4 and the positive side of the supply to terminal 7 
(common) 

Maximum voltage on terminal 4, 
with respect to terminal 7 -14 V 

CONTROL INPUTS 

It is important that the control signal be derived from a low impedance 
source (lOSt max.) sincethis impedance slows the speed of response of the 
MY5051. The input circuit is designed to have a charging time constant of 
lOms (Rl  =10St and C1=1000µF) and a discharge constant greater than 500ms . ``,/ 

Adjustment of the point of control must be madeby varying the amplitude of 
the control signal applied to the input terminal. 

D.C. Control (see Fig. 2) 

Where the control signal is derived from a d.c. source it should be 
applied to terminals 1 and 7 (terminal 1 positive). The internal diode Dl 
is to prevent capacitor Cl from discharging through the source. 

A.C. Control (see Fig. 3) 

A control signal derived from an a, c . source should be applied to terminals 
3 and 7 via a full -wave rectifier bridge (terminal 3 positive). 

In applications where current overloads areknown to be symmetrical it 
maybe satisfactory to apply the control signal to terminals 1 and 7, thus 
making use of the internal diode as ahalf-wave rectifier and dispensing 
with the external rectifier bridge. 

OUTPUT 

Theoutputcanbetakendirectfromterminals6 and 7 totheMY5001thyristor 
trigger module. 

When initial surge protection is not required, the thermistor may be short-
circuited by a link between terminals 2 and 6 

Maximum output current through terminals 
6 and 7 (terminal 6 negative) peak 60 mA 

r. m, s. 30 mA 

~✓ 

~` 

l l 

MY5051 Page D2 



~, 

CURRENT OVERLOAD AND 
SURGE SUPPRESSION MODULE 

OUTLINE AND DIMENSIONS 

185574 50.2 

25.4 12.7 9.1 

~90 

6 

5 

4 

3 

2 

MY505 I 

32.9 

4 Holas-4mm.dia. 

6.4 Detail of 
2.5~~J j terminal 
dio 

0.82 

~ : ~i 

I 

All dimensions in mm 

86776 
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APPLICATIONS INFORMATION 

0 

POWER 
LOAD 

ti

SHUNT 

6!k(1 

MANUAL 
CONTROL 

TNYRISTORS 
~~ 

' 1 1 ' l
2 3 1 S 

2 kfl 

B ] 8 9 10 n 12 t7 11 

MM001 

S A 7 2 

MT7051 

Fig.2 

Interconnection for the use of the MY5051 with the MY5001 on D.C. loads 
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Fig. 3 
Interconnection for the use of the MY5051 with the MY5001 on A.C. loads 

Power 
load 

Fig 2 

~~ 

IM̀`~/JAI 
V 

MY5051 Page Iyl 



CURRENT OVERLOAD AND 
SURGE SUPPRESSION MODULE 

MY5O51 

Performance of MY5051 when used in the circuit shown in Fig.2 and 3 

Peak voltage at input terminal Thyristor trigger 
Vpk angle 

0 to 3.7 72°  min. (see below) 
4.3 165.5°

The value of the C.T. load resistor or D.C. shunt should be such as to give 
approximately 4.0 to 5.OV peak at nominal full load. This voltage may be 
reduced to 3.7V peak via a suitable potentiometer (5052, 1.OW, w.w,). 

Current limitation will then occur at currents in excess of nominal values. 

The output of the MY5051 is in series with the normal power control input 
to the MY5001 and the figures given above apply when that control is set 

for a low trigger angle. 

The minimum trigger angle 72°  is due to the combined impedance of the 
transistor and the thermistor in the output of the MY5051. If the initial surge 
protection is not wanted, the thermistor is short-circuited and a lower 
trigger angle is achieved. In some applications it might be convenient to 
short-circuit the thermistor after the power has been switched on. 

Alternatively, a lower trigger angle will result if a resistance of up to 15052 
is inserted between terminals 11 and 12 of the MY5001. 

Attention isdrawntothefactthat, in most applications, the input terminals 

of theMY5001are directly connected to the mains. If the control signal for 

theMY5051isnotisolatedfromthe power line, great care must be taken to 
avoid short-circuits. 
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SINGLE-PHASE 
THYRISTOR STACKS 

0TH 10-608L 
OTHIO-IOO8L 

TENTATIVE DATA 

The OTH10 series are half-controlled bridge-connected thyriator stacks 
with flywheel diode, intended for ?.50 or 440V single-phase mains. They 
are capable of supplying up to l0A at an ambient temperature of 35° C . 

QUICK REFERENCE DATA 

Input 

OTH10 - 608E 1008E 

VI~RM~ 
Max. r.m.s. voltage 420 707 V 

VIA

Output 

Max, repetitive peakvoltage 600 1000 V 

VO

IO

Max. average voltage 

Max. average current 

~Tamb = 35oC, 
natural convection cooling) 

375 

10 

636 

10 

V 

A 

Unless otherwise stated data is applicable to both types in the series 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

(866301 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The follo~cing ratings apply for the frequency range 50 to 400Hz. 

Electrical 

OTH10 - 608E 1008E 
Input voltage 

VI(RMS) 
Max. r.m.s. voltage 420 707 V 

VIM Max. crest working voltage 600 1000 V 

VIRM 
Max, repetitive peak voltage 600 1000 V 

VISM 
Max. non-repetitivepeak 
voltage (t < lOms) 720 1100 V 

Output voltage 

VO Max, average voltage 375 636 V 

Output current 

IO Max. average current 
Resistive or inductive load 

180°  conduction of thyristors 
and natural convection cooling 

Tamb 
X35° C 10 A 

Tamb 
>35° C See curve on page Cl 

IORM 
Max. repetitive peak current 40 A 

Temperature 

Tstg max. 

Tamb 
(operating) 

100 
oC

See curve on page C1 

THYRISTOR TRIGGERING CRARACTERISTICS (See curve on page C4) 

VGT 

I 
GT 

VGD 

INSULATION 

Min. instantaneous trigger voltage 
to initiate turn~n at T.=25° C 2.5 V 

J 

Min, instantaneous trigger current 
to initiate turn~n at T,=25° C 25 mA 

l 

Max. continuous gate non-trigger 
voltage 250 mV 

Designed to withstand 5kV r . m. s .between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 244 g 
8.6 oz 

Dimensions See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACKS 

OPERATING NOTES 

OTH I 0-608L 
OTH 10- 1008E 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows: 

VISM 
R-C in 
of transformer 

C 
(µF) 

I 
ma 

primary 

RxC 
(µs) 

R-C in secondary 
of transformer 

C 
(µF) 

I T2
~m

RxC 

(µs) 

VIRM 

2.0 150 200 200 
V1

I 

225 
Vl

I T2
1.5 225 275 400 ~~ 

1 

I 

400 
Vag 

1 

i T2
1.0 

Where 

300 350 800 V ag 
1 

900 
1 

I~ g =magnetising primax•y r.m.s. current (A) 

T 
V1

V2

V 1 =transformer primary r , m. s . voltage (V) 

V2 =transformer secondary r.m,s, voltage (V) 

The capacitance values calculated from the above tables are minimum 
values and shouldbe increased to take account of circuit variations such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction tem-

perature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the inter-

section of the minimum instantaneous trigger voltage and current, 

providing the absolute gate voltage, current and power ratings are not 

exceeded. 
Trigger Modules are available for this stack (Type No. MY5001. MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the follow-

ing rules must be adhered to: -

(a) The steady r.m.s. current through the fuse must not exceed its 

nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 

of the fuse. 
~) 

(c) The stack, it is protecting, must have a transient reverse voltage 

in excess of the arc voltage of the fuse. 

The prospective currents must be limitedaccordingtothefusedata. The 

impedance to limit the prospective current is given by: 

Z =  r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current=r.m.s. symmetrical currentx x1.6. 
See also English Electric GS fuse data. 

`/ 

`/ 

~~ 

1 
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SINGLE-PHASE 
THYRISTOR STACKS 

OUTLINE AND DIMENSIONS 

Suitable replacement devices 

OTH I 0-608L 
OTH 10- 1008E 

All tlimer~sions in mm 

i6aoe~

OTH10 - 608E OTH10 -1008L 

Thyristors BTY79 - 600R BTY79 -1000R 

Diodes in bridge circuit BYX39 - 600R BYX39 -1000R 

Flywheel diode BYX39 - 600 BYX39 -1000 

SEPTEMBER 1967 (~ OTH10 Series Page D5 





SINGLE-PHASE 
THYRISTOR STACKS 

IO 
max. 
(A) 

10 

5.O 

0 

IO 
max. 
(A) 

10 

5.O 

O 

OTH 10-608L 
OTH 10- 1008E 

8~~5 
180° Conduction of each thyristor ~~~~~~~~~~~ 

Max.averaging time 20 ms 

Natural convection cooled 

,,;;~~~~;~;j;~~„%,,.. Illlllil 
operation /./.~/./././.►,.,~1111'1~ 

%%%%%%%%%°/.%%/%11
.,,,,,,,..

Permissible area of 

,..:. 

iii~i ~ii i~~~iii~ii~ i0ii iii ~iii0ii' 
O 20 40 60 80 100 

Tamb( °C ) 

MAXIMUM MEAN OUTPUT CURRENT PLOTTED AGAINST 
AMBIENT TEMPERATURE 

Resistive load  

Tamb= 35°C ~ 

O 160 200 
Conduction angle (deg ) 

MAXIMUM MEAN OUTPUT CURRENT FOR A RESISTIVE LOAD 
PLOTTED AGAINST CONDUCTION ANGLE 

40 80 120 
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SINGLE-PHASE 
THYRISTOR STACKS 

OTH I 0-608L 
OTH 10- 1008L 
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SINGLE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTH I 1-609L 

The OTHll-609L is an a. c. controller thyristor stack, intended for 250V 
single-phase mains. It is capable of supplying up to 11A r.m.s. at an 
ambient temperature of 35° C. 

QUICK REFERENCE DATA 

Input 

V 
I(r.m.s.) 

Max. r.m.s. voltage 420 V 

VIRM 
Max, repetitive peak voltage 600 V 

Output 

IO Max. r.m.s. current 

(Tamb — 35oC) 11 A 

(natural convection cooling) 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

Load 

87073 

MARCH 1967 

1 
I Mallard ~ 

V 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 

The following ratings apply for the frequency range 50 to 400Hz, 

Electrical 

Input voltage 

V Max, r.m.s. voltage 420 V 
I(rms) 

VIM  Max. crest working voltage 600 V 

VIRM 
Max. repetitive peak voltage 600 V 

VISM 
Max. non-repetitive peak 

voltage (t < lOms) 720 V 

Output current 

IO Max. r,m.s. current 
Resistive or inductive load 
180°  conduction of thyristors 
and natural convection cooling 

Tamb 
X35°C 11 A ~/ 

Tamb 
>35° C See curve on page C1 

Temperature 

Tstg max. 

Tamb 
(operating) 

100 ° C 

See curve on page Cl 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C5) 

VGT 

IGT 

VGD 

Min. instantaneous trigger voltage 
to initiate turn~n at T.=25° C 2.5 V 

J 

Min, instantaneous trigger current 
to initiate turn-on at T. =25° C 25 mA 

J 

Max. continuous gate non-trigger 
voltage 250 mV 

INSULATION 

Designed to withstand 5kV r , m. s .between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 122 g 
4.3 oz 

Dimensions See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH I I -609L 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows: 

VISM 
R-C in primary R-C in secondary 

VIRM 
of transformer of transformer 

C 

GAF) 

I 
2.0 200 

Va
1 

I 
1.5 400 Vag

1 

I 
1,0 800 

ma 
VI

Where 

RxC C RxC 

GA8) (µF) 

I T2

(FAs) 

150 200 225 
1 

I T2
225 275 400 

1 

I T2
300 m 350 900 —g —

VI

Imag =magnetising primary r,m.s. current (A) 

T 
V1

V2

V1 =transformer primary r.m.s. voltage (V) 

VZ =transformer secondary r.m.s. voltage (V) 

'The capacitance values calculated from the above tables are minimum 
values and ahouldbe increased to take account of circuit variations such 
as component tolerances. 
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2. To ensurethatallthyristorstrigger,the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn~n at the operating junction tem-
perature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the inter-
section of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 
Trigger Modules are available for this stack (Type No. MY5001, MY5011) 

3. Fusing 

When selectingafusetoprotectthestackagainat short circuit the follow-
ing rules must be adhered to: -

(a) The steady r.m.s. current through the fuse moat not exceed its 
nominal current rating. 

The applied voltage moat not exceed the nominal peak rated voltage 
of the fuse. 

ro) 

(c) The stack, it is protecting, must have a transient reverse voltage 
in excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. The 
impedance to limit the prospective current is given by: 

Z 
_  r.m.s. applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current=r.m.s. symmetrical currentx x1.6. 
See also English Electric GS fuse data. 

~/ 

\~ 

`~ 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTZINE AND DIMENSIONS 

Load 

2BA threaE 

OTH I I -609L 

Load 

G N i G 

113 

All dimensions in mm 

102 

B~041 
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SINGLE-PHASE 
THYRISTOR STACK 0TH I I -609L 
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SINGLE-PHASE 
THYRISTOR STACK OTH I I -609L 

co 

N 
a 

Q 
O 

a - 

u_ -
Q 

_ M_ 
7 

~~ U 
- L_

U 

y 
_ L 

L  Q Q 
— N C• ~ 

J  L 1 I 

~ ~ 00 

r N 
00 

~ U' C9 
O 

'"~— W .o . . 
 c ~ 

d p 

_ ~ V 

 U 
tp+ 

W G 
- ~ a 

n 

n 

M 

n 

h 

M 

n 

h 

M 

n 

h 

r> 

0 0 0 

O 
O 

Q 
Y 

N 
L 
L O 
7 U 
u '~ 

Y 
✓

CC
0 O C ~ T 

~ ~ v 
f+ 
U .1C 
m o 
a~ 

o 
a 

a 

X 
O 

O 

O O O 
O O 
~ N 

(n) a6o~lon Zndui S W'i! 

R.M,S, INPUT VOLTAGE PLATTED AGAINST MAXIMUM PEAK 
ASYMMETRICAL PROSPECTIVE FAULT CURRENT 

MARCH 1967 

l 
Ml~uliaJJrd

V 
OTHll-609L Page C3 



m 

m 
h 

M 

O
T

H
1
1
-6

0
9
L
 

h 

n 

h 

M 

n 

h 

f') 

Q ~ 
(r/ C ~ 

oaE 
o ..~ .~ H 

N 

MAXIMUM STARTING CURRENT PLOTTED AGAINST 
DURATION OF START 

0 

Q 

D
u

ra
tio

n
 (

s
) 

8 

MARCH 1967 OTHll-609L Page C4 



SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH 17-608 

Half-controlledbridge-connectedthyristor stack, suitable for 250V single-
phasemains. It is suitable for natural convection or forced air cooling and 
is capable of supplying an output current of 17A at Tamb - 35° C , with natural 
convection cooling and 180°  conduction of each thyristor. 

QUICK REFERENCE DATA 

Input 

Max. r. m. s. input voltage 

Max. non-repetitive peak input voltage 

Output 

Max. mean output current (Tamb-35oC) 
(natural convection cooling) 

420 V 

720 V 

17 A 

Max. repetitive peak output current 100 A 

OUTLINE AND DIMENSIONS 

For details see page D4 

CIRCUIT DIAGRAM 

85525f 

`J 
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RATINGS OF THE STACK 

Limiting values of operation according to the absolute maximum system. 

Eleotriaal 

Max. r. m. s. input voltage 420 V 

Max. non-repetitive peak input voltage 

(fault conditions only, max. duration = 5ms) 720 V 

*Max. mean output current, resistive or 
inductive load, 180°  conduction of each thyristor, 
with natural convection cooling 

Tab  35oC 17 A 

Tab  >35oC See graph on page C1 

with an air flow of velocity 500ft/min. 

Tamb 
X35°C 

Tab  > 35oC 

24 A 

See graph on page C1 

For conduction angles other than 1800 See graph on page C5 

Max. repetitive peak output current 100 A 

Max. r, m. s. surge current for selecting 
protective devices See graph on page C3 

Temperature 

Tstg max. 125 °C 

Tab  max. See graph on page C1 

ELECTRICAL RATINGS OF THYRISTOR GATES 

Max. peak forward gate-to-cathode voltage, 
anode positive w. r. t. cathode 10 V 

Max. peak reverse gate-to-cathode voltage 5.0 V 

Max. peak forward gate current, anode 
positive w. r. t. cathode 2.0 A 

Max. peak gate-to-cathode dissipation 5.0 W 

*Max. average gate dissipation 500 mW 

*Max. averaging time = 20ms. 

AUGUST 1966 

f~ ll 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH i 7-bQ8 

TYPICAL CHARACTERISTICS OF THYRISTORS (Tj = 125oC) 

Thyristor gate characteristics See graph on page C4 

Holding current 10 mA 

Turn-on time 

forward voltage before triggering = 50V 

forward current = 1. OA 2.5 µs 

= l0A 3.0 µs 

= 50A 4.4 µs 

forward voltage before triggering = 400V 

forward current = 1. OA 1. 0 µs 

= l0A 1. 5 µs 

= 50A 2. 0 µs 

Turn-off time 

rate of rise of applied forward voltage = 20V/µs 

forward current before recovery = l0A 

reverse current = 5 to 20A 

INSULATION 

15 µs 

Designed to withstand 5kV (r. m. s.) between all electrical terminations 
joined together and the frame. 

RECOMMENDED FUSES (For short circuit protection). 

Fuse Location 

GSG1000/16A (English Electric) 1 A.C. input line 

GSG1000/25A (English Electric) Jj  See graph on page C2 

MECHANICAL DATA 

Weight (approximately) 3,3 kg 

7, 3 lb 

Dimensions See outline drawing on page D4 
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OUTLINE AND DIMENSIONS 
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SINGLE-PHASE 
THYRISTOR STACK OTH 17-608 
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SINGLE-PHASE 
THYRISTOR STACK OTH 17-609 

The OTH17-609 is asingle-phase a, c, controller consisting of two thyristors 
mounted on two 30D heatsinks. It is capable of supplying an r. m, s, current 
of 19A at an amoient temperature of 35° C, and is intended for operation from 
a nominal a. c. mains supply of up to 250Vr. m, s. 

QUICK REFERENCE DATA 

Input 

VIRM 
Max. repetitive peak a. c. voltage 600 V 

VISM 
Max. non-repetitive peak voltage 720 V 
(fault conditions only, 
max. duration=5.Oms) 

Output 

I 
O 

Max. r. m. s. current,resistive or 
inductive load, 180°  conduction of 
each thyristor. Natural convection 
cooling, Tab  ~ 35oC 

19 A 

OUTLINE AND DIMENSIONS 

For details see page D5. 

CIRCUIT DIAGRAM 

2 

3 4 

Load 
(Black) 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50-400Hz. 

Electrical 

Input voltage 

VI(RMS) ~• r.m.s. voltage 420 V 

VIRM 
Max. repetitive peak a.c, voltage 600 V 

VISM 
Max. non-repetitive peak voltage 
(fault conditions only, 
max, duration = 5ms) 720 V 

Output current 

IO Max, r.m.s, current, 
resistive or inductive load, 
180°  conduction of each thyristor, 
natural convection cooled 

Tamb ~ 35oC 19 A 

Tam  >35°C See curve on page Cl 

IORM 
Max. repetitive peak forward 
current 115 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max. 125 °C 

Tamb 
max.(see also curves on page C1) 125 °C 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C 4 ) 

VGT Min. instantaneous trigger voltage 
to initiate turn-on at Tj = 25°C 3.5 V 

IG,r  Min •instantaneous trigger current 
to initiate turn-on at T j = 25°C 65 mA 

VGD Max. continuous gatenon-trigger 
voltage 300 mV 

INSULATION 

Designedto~+^+hstand5kVr.m.s.betweenall electrical terminations joined 
together an i the frame. 

MECHANICAL DATA 

Weight (approx) 1.5 kg 
3.4 lb 

Dimensions See outline drawing on page D5 

SEPTEMBER 1967 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

0TH ! 7-609 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 
R-C in primary 
of transformer 

C RxC 

R-C in secondary 
of transformer 

C RxC 
V IRM 

(µF) (µs) (µF) (µs) 

I 
mag

I T2
snag 

2.0 150 200 200 
V1 

225 
V 1 

I I T2
g 1,5 225 275 400 ~- 400 

V 
1 

I 
mag

I T2
ǹag1,0 300 350 800 

V1
900 

V1

Where 

Imag =magnetising primary r.m,s. current (A) 

V1
T =~l

Vl  =transformer primary r.m,s. voltage (V) 

V2 =transformer secondary r.m,s. voltage (V) 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-
erature. Todothis, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersectior. 
of the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

Whenselecting a fuse to protect the stack against short circuit the foll-
owing rules must be adhered to:-

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:- 

Z = r.m.s, applied voltage 
r , m, s , symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x,/2x1.6 
See also English G. S, G. Fuse Data. 

4, Suitable Replacement Devices 

Thyristors BTY87-600R 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

load 

OTH 17-609 

Fixing holes 7dia. 
~8 

20 

All dimensions in mm 
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SINGLE-PHASE 
THYRISTOR STACK 

To
max 
(A) 
rm s, 

20 

to 

0 

I O 
max 
(A ) 

r, ms, 

20 

15 

10 

OTH 17-609 

OTH 17- 609 87491 

R¢sistiv¢ or inductiv¢ oad 
I80' conduction of ¢ach thyristor. 

'co  
c  n 
a 

~i.  
No`~III;~~Q 

~■ cO''~e ••_~ 00  
IIIIIIIIIIIIIIIIII~~~~ ~t; -.~~. ~'t  
Illllilll~~~~~~ °n •~Oi'''o  II~~~~~~■ ~o 
~~~~~~~~~ a/Q \ Gf  

1 11 111111111 
a
1 t \~  

11111111111  

o, 
o;,, 

d 

e 

0 25 50 75 100 Tamb('C) 

MAXIMUM R. M, S. OUTPUT CURRENT PLOTTED AGAINST 
AMBIENT TEMPERATURE 

OTH17-609 87492 

Tam b= 35~C  

  Ian 
 Natura convection cooling 

1 e

O 

r Conduction 
angl¢ 

L 

'll l l l l i i 
40 80 120 

Conduction angl¢(d¢g) 

160 

MAXIMUM R. M, S, UUTPUT CURRENT PLOTTED AGAINST 
CONDUCTION ANGLE 

200 

SEPTEMBER 1967 OTH17-609 Page Cl 



rn
N 
n 
m 

n 

M 

O
T

H
1
7

-
6

0
9

 

i n 

h 

fh 

n 

h 

M 

E 
c 
O 

.~ 
0 

h 

M 

~~ 
Q 

C'O C (~ 

N 
E" 

~ 

0 

N 

MAXIMUM R, M, S, SURGE CURRENT PLOTTED AGAINST 
SURGE DURATION (FOR FUSE AND CIRCUIT BREAKER SELECTION) 

O 

.~ 

SEPTEMBER 1967 OTH17-609 Page C2 



SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH22- 1208 

The OTH22-1208 is ahalf-controlled bridge connected thyristor stack with 
flywheel diode, intended for 440V single-phase mains. It is capable of 
supplying an output current of 22A at Tamb = 35°C with natural convection 
cooling and 180° conduction of each thyristor. 

QUICK REFERENCE DATA 

Input 

VI~~ S) Max. r,m.s. voltage 565 V 

VIRM 
Max. repetitivepeakvoltage 1100 V 

Output 

VO Max. average voltage 505 V 

IO Max, average current 22 A 

~Tamb = 35oC, 
natural convection cooling ) 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

B7590 

OCTOBER 1967 
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RATINGS 

Limiting values of operation according to the absolute maximum system, 

The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max. r.m.s. voltage 565 V 

VIM  Max. crest working voltage 800 V 

VIRM 
Max. repetitive peak voltage 1300 V 

VISM 
Max. non-repetitivepeakvoltage, 
t < lOms, see note 5 1100 V 

Output voltage 

VO Max, average voltage 505 V 

Output current 

IO Max. average current, 
resistive or inductive load, 
180°  conduction of thyristors, 
natural convection cooled 

Tam ~ 35oC 22 A 

Tamb >35°C See curves on page C1 

Forced air cooled at 500 ft/minute 

Tamb ~ 35°C 30 A 

Tamb 
>35°C See curve on page C1 

IORM 
Max. repetitive peak current 160 A 

Temperature 

Tstg max, 125 °C 

Tamb 
°perating See curve on page C1 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C 4 ) 

VGT Min. instantaneous trigger voltage 
to initiate turn-on at Tj = 25°C 3.5 V 

IGT Min, instantaneous trigger current 
to initiate turn-on at T. = 25° C 65 mA 

J 
VGD Max, continuous gate non-trigger 

voltage 250 mV 

INSULATION 

Designedtowithstand 5kVr.m,s,betweenallelectrical terminations joined 
together and the frame. 

MECHANICAL DATA 
Weight (approx.) 

Dimensions 

3.5 kg 
8 lb 

See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH22- 1208 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit maybe calculated 
as follows. 

VISM 
R-C in primary 
of transformer 

C RxC 
(µF) (µs) 

I 

V IRM 

2.0 150 200 ~ 

1 

I 
a~ 1.5 225 400 V 
1 

I 

1.0 300 800 ~ 

1 

Where 

R-C in secondary 
of transformer 

C RxC 

(µF) (µs) 

I T2

225 ~— 200 

1 

I T2
400 

V 
275 

1 

I T2

900 ~ 350 

1 

I = magnetising primary r.m.s, current (A), 
mag 

T 

V1

V2

V1 = transformer primary r.m.s. voltage (V). 

V2 = transformer secondary r.m,s, voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 

OCTOBER 1967 I~``~/JAI 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-
erature. To do this, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection 
of the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

Whenselecting a fuse to protect the stack against short circuit the foll-
owing rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z = r . m . s . applied voltage 
r . m . s .symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x ✓2x1.6 

See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devicea 

Bridge Diodes BYX25 -1000. 

Bridge Thyristors BTX47 - 1200R. 

Flywheel Diode BYX25 - 1000. 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

OTH22- 1208 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK OTH22- 1208 
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SINGLE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTH22- 1209 

The OTH22-1209 is a single-phasea.c. controller consisting of two thyris-
tors mounted on two 30D heatsinks. It is capable of supplying an r.m.s. 
current of 22A at an ambient temperature of 35oC, and is intended for 
operation from a nominal a.c. mains supply of 440Vr.m.s. 

Input 

VIRM 

QUICK REFERENCE DATA 

Max. repetitive peak 
a . c . voltage 1100 V 

Output 

IO Max. r.m.s. current, 22 A 
resistive or inductive load, 
1800 conduction of each thyristor, 
Natural convection cooling, 

< o 
Tamb 

35 C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

3 4 

2 1 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) ~' r.m.s, voltage 570 V 

VIRM ~• repetitive peak a.c. voltage 1100 V 

VISM Mme• non-repetitive peak a.c, voltage 1100 V 
(t< lOms, see note 5) 

Output current 

IO Max. r.m.s, current, 
resistive or inductive load, 
180o conduction of each thyristor, 
natural convection cooling 

T~ b~35oC 22 A 

Tab >35oC See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb~35oC 26 A 

Tamb~35 C See curve on page C1 

IORM M~ • repetitive peak forward current 160 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max. 125 oC 

Tamb 
max. (see also curves on page C1) 125 oC 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VCT Min. instantaneous trigger voltage 
to initiate turn-on at T. _L5oC 3.5 V 

J 
IGT Min. instantaneous trigger current 

to initiate turn-an at T.=25oC 65 mA 
J 

VCD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand 5kVr.m.s. between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 

Dimensions 

1.5 kg 
3.4 lb 

See outline drawing on page D5 
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SINGLE-PHASE 
THYRIST~R STACK 

OPERATING NOTES 

OTH22- 1209 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VIS,~ R-C in primary 
of transformer 

C RxC 

R-C in secondary 
of transformer 

C RxC 

VIRM 

lµ F) (µs) (µF) (Fis) 

I 
2 

I T 
2.0 

mag 
150 m—~— 200 200 

V1
225 

V1

I I T2
1.5 

mag 
225 m~— 2'5 400 

V1
400 

VI

I I T2
1.0 ~ 300 m—~— 350 800 

VI
900 

V1

Where 

I =magnetising primary r.m.s, current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 

following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z = r.m.s. applied voltage 
r.m.s, symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTX47-1200R 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

Load 

OTH22- 1209 

133.5 max . 

Fixing holes 7dia. 
8 

20 

82 120.5 Aii dimensions in mm 

3 

1 

Red 

Black 
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SIIv1GLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTAR STACK 
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SINGLE-PHASE 
THYRISTOR STACK OTH23-608 

Half-controlled bridge-cgnnectedthyristor stack, suitable for 250V singie-
phasemains. It is suitable for natural convection or forced air cooling, and 
is capable of supplying an output current of 23A, at Tamb - 35° C, with natural 
convection cooling and 180°  conduction of each thyristor. 

QUICK REFERENCE DATA 

Input 

Max. r. m. s. input voltage 

Max. non-repetitive peak input voltage 

420 V 

720 V 

Output 

Max, mean output current (T =35oC) 23 A 
(natural convection cooling) 

amb 

Max. repetitive peak output current 100 A 

OUTLINE AND DIMENSIONS 

For details see page D4 

CIRCUIT DIAGRAM 

B5525~ `~ 
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RATINGS OF THE STACK 

Limiting Values of operation according to the absolute maximum system. 

Electrical 

Max. r. m. s. input voltage 420 V 

Max, non-repetitive peak input voltage 

(fault conditions only, max. duration = 5ms) 720 V 

*Max, mean output current, resistive or 
inductive load, 180°  conduction of each thyristor, 
with natural convection cooling 

Tab  '~35oC 23 A 
0 

Tab  > 35 C See graph on page Cl 

with an air flow of velocity 400ft/min. 

Tab  ~35oC 32 A 

Tamb > 35° C See graph on page C1 

For conduction angles other than 1800 See graph on page C5 

Max. repetitive peak output current 100 A 

Max. r. m, s. surge current for selecting 
protective devices See graph on page C3 

Temperature 

Tstg max. 

Tamb 
max. 

125 oC 

See graph on page C1 

ELECTRICAL RATINGS OF 'I'HYRISTOR GATES 

Max. peak forward gate-to-cathode voltage, 
anode positive w. r. t. cathode 10 V 

Max. peak reverse gate-to-cathode voltage 5.0 V 

Magic. peak forward gate current, anode 
positive w. r. t. cathode 2.0 A 

Max. peak gate-to-cathode dissipation 5. 0 W 

*Max. average gate dissipation 500 mW 

*Max. averaging time = 20ms. 

AUGUST 195 Page D2 



SINGLE-PHASE 
THYRISTOR STACK OTH23-608 

TYPICAL CHARACTERISTICS OF THYRISTORS (T.=125oC) 
J 

Thyristor gate characteristics See graph on page C4 

Holding current 10 mA 

Turn-on time 

forward voltage before triggering = 50V 

forward current = 1.OA 

= l0A 

= 50A 

forward voltage before triggering = 400V 

forward current = 1.OA 

= l0A 

= 50A 

Turn-off time 

rate of rise of applied forward voltage = 20V/µs 

forward current before recovery = l0A 

reverse current = 5 to 20A 

INSULATION 

2.5 µs 

3. 0 µs 

4.4 µs 

1.0 µs 

1.5 µs 

2. 0 µs 

20 µs 

Designed to withstand 5kV (r. m. s.) between all electrical terminations 
joined together and the frame. 

RECOMMENDED FUSES (For short circuit protection) 

Fuses 

GSG1000/25A (English Electric) 1 
GSG1000/16A (English Electric) Jy

MECHANICAL DATA 

Weight (approximately) 

Location 

A. C, input line 

See graph on page C2 

3, 3 

7.3 lb 

Dimensions See outline drawing on page D4 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PI-IASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH23-609 

The OTH23-609 is asingle-phase a. c. controller consistingof two thyristors 
mounted ontwo 30D heatsinks. It is ca~able of supplying an r, m, s. current 
of 26A at an ambient temperature of 35 C, and is intended for operation from 
a nominal a. c, mains supply of up to 250Vr. m. s. 

QUICK REFERENCE DATA 

Input 

VIRM 
Max. repetitive peak a.c.voltage 600 V 

VISM 
Max. non-repetitive peak voltage 720 V 
(fault conditions only, 
max. duration=5.Oms) 

Output 

IO Max. r. m. s. current,resistive or 26 A 
inductive load, 180o conduction of 
each thyristor. Natural convection 
cooling, T~ b ~35° C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

N 

(R¢d) 

3 4 

2 1 

Load 
(Black) 
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~ M`~~llaflyd 

V 
OTH23-609 Page Dl 



r 

RATINGS 

Limiting values of operation according to the absolute maximum system, 
The following ratings apply for the frequency range 50-400Hz, 

Electrical 

Input voltage 

VI (RMS) 
Max. r.m.s, voltage 420 V 

V IRM M~ • repetitive peak a. c .voltage 600 V 

VISM 
Max. non-repetitivepeakvoltage 
(fault conditions only, max. 
duration = 5ms) 720 V 

Output current 

IO Max. r.m.s. current, resistive 
or inductive load, 180° conduction 

of eachthyristor,naturalconvection 

cooled 

Tamb ~ 
35oC 26 A 

Tamb ~ 35oC See curve on page Cl 

IOC  Max, repetitive peakforward 
current 140 A 

IOSM 
Max, surge current See curve on page C2 

Temperature 

Tstg max. 125 oC 

Tamb 
max. (see also curves on page C1) 125 ° C 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C 4 ) 

VGT Min, instantaneous trigger voltage 
to initiate turn-on at Tj = 25oC 3.0 V 

IG,r  Min. instantaneous trigger current 
to initiate turn-on at Tj = 25°C 40 mA 

VGD Max. continuous gate non-trigger 
voltage 250 mV 

I.QSULATION 

Designedtowithstand5kVr.m,s.betweenallelectricalterminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx,) 1.5 kg 
3.4 lb 

Dimensions See outline drawing on page D 5 

mss" 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERAT.NG NOTES 

OTH23-609 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit maybe calculated 
as follows. 

VISM 
R-C in 
of transformer 

C 
(µF) 

I 
ma 

primary 

RxC 
(µs) 

R-C in secondary 
of transformer 

C 
(µF) 

I T2
mag 

RxC 
(µs) 

V IRM 

2.0 

1.5 

150 

225 

200 

275 

200 
V1

I 
mag

225 
Vl

I T2

m~ —400 
V1

I 
ma 

400 
Vl

I T2
mom — 1.0 

Where 

300 350 800 
V1

900 
V1

I =magnetising primary r.m.s, current (A) 
mag 

V1
T = 

V 
2 

V1 =transformer primary r.m,s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 

as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-
erature. To do this, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection 
of the minimum instantaneous triggervoltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the foll-
owing rules must be adhered to:-

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The appliedvoltagemust not exceed thenominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by= -

Z = r.m.s, applied voltage 
r,m,s. ~symmetricalcurrent 

Peak asymmetrical current = r,m,s, symmetrical current xJ2x1.6 
See also English Electric G.S.G. Fuse Data, 

4, Suitable Replacement Devices 

Thyristors BTY91-600R 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

Load 

48 

179 
max. 

OTH23-609 

R¢d 

3 Black 

133•Smax. 

Fixing holes 7dia. 
~8 

20 

92 1205 

SEPTEMBER 1967 

All dimensions in mm 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTH28- 1209 

The OTH28-1209 is asingle-phasea.c. controller consisting of two thyris-
tors mounted on two 30D heatsinlcs. It is capable of supplying an r.m.s. 
current of 28A at an ambient temperature of 35°C, and is intended for 
operation from a nominal a.c. mains supply of 440Vr.m.s. 

Input 

VIRM 

QUICK REFERENCE DATA 

Max. repetitive peak 
a . c . voltage 1100 V 

Output 

IO Max. r.m.s, current, 28 A 
resistive or inductive load, 
180° conduction of each thyristor. 
Natural convection cooling, 

Tamb ~ 35°C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

3 4 

2 1 

MARCH 1968 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max. r.m.s. voltage 570 V 

VIRM 
Max. repetitive peak a.c. voltage 1100 V 

VISM ~• non-repetitive peak a.c. voltage 1100 V 

(t<lOms, see note 5) 

Output current 

IO Max. r.m.s, current, 
resistive or inductive load, 
1800 conduction of each thyristor, 

natural convection cooled 

Tamb~35 C 28 A 

Tamb>35 C See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb~35oC 35 A 

Tamb>35oC See curve on page C1 

IORM 
Max. repetitive peak forward current 200 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tst max. 125 oC 
g 

Tamb 
max. (see also curves on page C1) 125 oC 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VGT Min. instantaneous trigger voltage 
to initiate turn-on at T, = 25 C 3.5 V 

J 
I Min, instantaneous trigger current 
GT 

to initiate turn-on at T. = 25° C 65 mA 
J 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand5kVr.m.s. between all electrical terminations joined 

together and the frame. 

MECHANICAL DATA 

Weight (approx.) 1.5 kg 
3.4 lb 

Dimensions See outline drawing on page D5 

MARCH 1968 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH28- 1209 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 

VIRM 

R-C in primary 
of transformer 

R-C in secondary 
of transformer 

C 

GAF) 

I 

RXC 

(µs) 
C 

GAF) 

I T2

RxC 

GAg) 

2.0 
ag 

150 am g-- 200 200 
V1

I 

225 
V1

I T2
1.5 

ma 
225 m~ — 275 400 

V1

I 
m ag 

400 
V1

I T2
mom —1.0 

Where 

300 350 800 
V1

900 
Vl

I =magnetising primary r.m.s. current (A). 
mag 

V1
T =V 

2 

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 

MARCH 1968 

~1 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

ro > 

(c) 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z 
_ r.m.s. applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devtces 

Thyristors BTX48-1200R 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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SINGLE-PHASE 
TFiYRISTOR STACK 
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THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK OTH29- 1208 

The OTH29-1208 is ahalf-controlled bridge connected thyristor stack with 

flywheel diode, intended for 440V single-phase mains. It is capable of 

supplying an output current of 29A at Ta b = 35° C with natural convection 

cooling and 180o conduction of each thyristor. 

QUICK REFERENCE DATA 

Input 

VI(~ S) Max, r. m. s. voltage 565 V 

VIRM 
Max. repetitive peak voltage 1100 V 

Output 

VO Max. average voltage 505 V 

I Max. average current 29 A 

O (T~ b =35° C, 

natural convection cooling) 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

87590' 

OCTOBER 1967 
(M~\~lla~~rd ~ 

\/ 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
Tlie following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max• r. m. s. voltage 565 V 

VIWM Max. crest working voltage 800 V 

VIKM 
Max. repetitive peak voltage 1100 V 

VISM 
Max• non-repetitive peak voltage, 
t<lOms, see note 5 1100 V 

Output voltage 

VO Max. average voltage 505 V 

Output current 

IO Max. average current, 
resistive or inductive load, 

180o conduction of thyristors, 
natural convection cooled 

Tamb~35°C 29 A 

Tamb>35° C See curve on page C1 

Forced air cooled at 500ft/minute 
T~ b~35°C 32 A 

Tamb 
35oC See curve on page C1 

IORM 
Max, repetitive peak current 200 A 

Temperature 

Tstg max. 

Tab  operating 

125 oC 

See curve on page C1 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C4) 

VG,I, Min• instantaneous trigger voltage 
to initiate turn-on at T. =25 C 3.5 V 

J 
IGT Min. instantaneous trigger current 

to initiate turn-on at T,= 25 C 65 mA 
J 

VGD Max. continuous gate non-trigger 
voltage 250 mV 

INSULATION 

Designedtowithstand 5kVr, m. s. between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx. ) 3.5 kg 
8.0 lb 

Dimensions See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH29- 1208 

1. Suppression of transient voltage surge due to stored energy in trans-

former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 

as follows: - 

VISM 
R-C in primary 
of transformer 

C RxC 

R-C in secondary 

of transformer 

C RxC 
VIRM 

(µF') (µs) (µF') (us) 

I 
mag 

I T2
mag 

2.0 150 200 .200 
V1

225 
V1

I 
mag-

I T2

mom —1.5 225 275 400 
V1

400 
V1

1 
mag

I T2
ma 

1.0 300 350 800 
V1

900 
VI

Where 

I =magnetising primary r. m. s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r. m, s. voltage (V). 

V2 =transformer secondary r.m,s. voltage (V). 

The capacitance values calculated from the above tables ai•e minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 

OCTOBER 1967 O TH29-1208 Page D3 



2 To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-
erature. Todothis, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection 
of the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

Whenselecting a fuse to protect the stack against short circuit the foll-
owing rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reversevoltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 

The impedance to limit the prospective current is given by:-

Z = r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x ,/2x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Bridge Diodes BYX25 -1000 

Bridge Thyristors BTX48 -1200R 

Flywheel Diode BYX25 -1000 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

OTH29- 1208 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTH36- 1209 

The OTH36-1209 is asingle-phase a.c. controllerconsisting of twothyris-
tors mounted on two 40D heatsinks. It is capable of supplying an r.m.s. 
current of 36A at an ambient temperature of 35° C, and is intended for 
operation from a nominal a.c. mains supply of 440Vr.m.s. 

Input 

VIRM 

QUICK REFERENCE DATA 

Max. repetitive peak 
a , c . voltage 1100 V 

Output 

IO Max. r.m.s. current, 36 A 
resistive or inductive load, 
180o conduction of each thyristor. 
Natural convection cooling, 

Tamb ~ 35°C 

OUTLINE AND DIbIENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

3 4 

2 1 

MARCH 1968 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 

The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
blax. r.m.s. voltage 570 V 

VIRM ~• repetitive peak a.c. voltage 1100 V 

VISM ~• non-repetitive peak a.c. voltage 1100 V 
(t<lOms, see note 5) 

Output current 

IO Max. r.m.s. current, 
resistive or inductive load, 
180° conduction of each thyristor, 
natural convection cooling 

Tamb~35°C 36 A 

Tamb~ 
35°C 

Forced air cooled at 500ft/minute 

Tamb~55 C 36 A 

Tamb~55 C She curve on page C1 

IORM 
Max • repetitive peak forward current 200 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max. 125 oC 

Tamb 
max. (see also curves on page C1) 125 oC 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VGT Min, instantaneous trigger voltage 
to initiate turn-on at T. = 25° C 3.5 V 

J 
I Min. instantaneous trigger current 
GT 

to initiate turn-on at T. = 25° C 65 mA 
J 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand5kVr.m.s.between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 2.6 kg 
5.8 lb 

Dimensions See outline drawing on page D5 

See curve on page C1 ~~ 

~~ 
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SINGLE-PHASE 
THYRISTOR STACK OTH 36- 1209 

OPERATING NOTES 

1, Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be planed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 

exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 

may be used. 

The values of R-C components of the damping circuit may be calculated 

as follows. 

VISM 

VIRM 

R-C in primary 
of transformer 

R-C in secondary 

of transformer 

C 

(µF) 

I 
mag 

RxC 

(µs) 
C 

(µF') 

I T2

—m~ -

RxC 

Gas) 

2.0 150 200 200 
V1

I 
ma 

225 
V1

I T2
mom - 1.5 225 275 400 

V1

I 
mag 

400 
VI

I T2
mom - 1.0 

Where 

300 350 800 
V1

900 
VI

I =magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 

MARCH 1968 
(M``~lla/lyd 
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2. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn -on at the operating junction 
temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

~) The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by: -

Z = r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTX48-1200R 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 

V 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTH40-608A 

The OTH40 - 608A is ahalf-controlled, bridge connected, single-phase 
thyristor stack with flywheel diode, intended for 250V mains. It is suitable 
for natural convection or forced air cooling and is capable of supplying up 
to 40A at Tab =60° C. 

QUICK REFERENCE DATA 

Input 

VI(RMS) 
Max. r.m.s. voltage 420 V 

VISM 
Max. non-repetitive peak voltage 700 V 

Output 

I Max. mean output current 40 A 
O 

(Tamb-35° C, natural convection 

cooling) 

IORM 
Max, repetitive peak current 200 A 

OUTLINE AND DIMENSIONS 

For details see page 5 

CIRCUIT DIAGRAM 

B7590~ 

MAY 1968 

 77 

(a~``~i~Ja~
V 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 

The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max. r.m.s. voltage 420 V 

VIM  Max. crest working voltage 600 V 

VIRM 
Max. repetitive peak voltage 600 V 

VISM 
Max. non-repetitive peak voltage 
(t< lOms) 700 V 

Output voltage 

VO Max. average voltage 375 V 

Output current 

IO Max. average current, 
resistive or inductive load, 

180°  conduction of each thyristor, 

natural convection cooled 

T~ b~35 C 40 A 

Tamb~35oC See curve on page 6 

Forced air cooled at 500ft/minute 

T~ bs60oC 40 A 

Tamb~ 
60° C See curve on page 6 

IORM 
Max. repetitive peak current 200 A 

Temperature 

Tstg max. 125 

Tamb 
(operating) See curve on page 6 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page 8) 

VGT Min. instantaneous trigger voltage 
to initiate turn-on at T. = 25°C 3.5 V 

J 
IG,r  Min. instantaneous trigger current 

to initiate turn-on at T. = 25oC 80 mA 
J 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

oC

Designed to withstand 5kVr.m.s. between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 4.0 kg 

8.8 lb 

Dimensions See outline drawing on page 5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH40-608 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 

as follows. 

VISM 
R-C in primary 
of transformer 

C RxC 
(µF) (µs) 

I 

R-C in secondary 
of transformer 

C RxC 
(µF) (µs) 

I T2

VIRM 

2.0 
mag 

150 mom _ 200 200 
V1

I 
mag 

225 
V1

I T2
mag1.5 225 275 400 

V1

I 
mag 

400 
V1

I T2
mag1.0 

Where 

300 350 800 
V1

900 
V1

I =magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 

MAY 1968 OTH40-608A Page 3 



2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. To do this, the source resistance load line on-the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos , MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z = r.m.s. applied voltage 
r.m,s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x ~x 1.6 

4. Suitable Replacement Devices 

Bridge diodes BYX25-600 

Thyristors BTX81-600R 

Flywheel diodes BYX25-600 and BYX25-600R 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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SINGLE-PHASE 
THYRISTOR STACK 
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max 
(A) 
r, m.s. 
400 

200 

0 

OTH40-608A 

OTH40-608A 
88692 

3 5 7 3 5 7 3 5 7 

1 O 10 100 
Duration (ms) 

MAXIMUM R. M, 5. SURGE CURRENT PLOTTED AGAINST 
SURGE DURATION (FOR FUSE AND CIRCUIT BREAKER SELECTION) 

~R MS 

(V) 

600 

400 

200 

1000 

OTH40- 608A I I U I I I 88593 --( I 
Racomm¢hdad 
English Electric fuses. 

GSG-~~OOC -3?A 

--~ 

GSG 7 Q00-35/~ _ 

--- ----  
~~~ I - GSG 1000-4J7~ 

SzSG10J ~5A 

~ ~ ~ ~ , ~~ ~ , f , 3 5 ] 3 5, ~ 3 5 3 5 ,

0.1 1 0 10 100 
Asymmetrical peak prospectiv¢ current (kA) 

APPLIED R. M. S, VOLTAGE PLOTTED AGAINST 
ASYMMETRICAL PEAK PROSPECTIVE CURRENT 

(PEAK ASYMMETRICAL =R.M.S. SYMMETRICAL x~x 1.6) 

1000 

bIAY 1968 OTH40-608A Page 7 



■■~■~i■~~/.~~/~~■■~I~~■~~■emu■~~%~~■~~f~•■~~■~~■~~ 

  I.1■■I■■►II■■■I■■■I~!~~~i~~►\■■Ii■■~~■■■■■■■■ 

■■■■■I. 
■■■■ I,■ 
■■■■/ 
■■■■■■ 
■■■■ ■I 

■■■■■■ 

■■■►■■■OIL■■~■■■~■■■ 
U ■■I■■ 1 11■ ■■■■■ 

■►■■■~ ~ ~ \■~■■■■■ 
N I■■■0■ ■\■■■■■■ 

r ■■■II■ ■ t  I11■ ■■■■ 

; ~ I■■■l L ■\/■■■■■ r 

■■■■■■ ~ 3 ■II■■■I■ ~ pl ■■I■■ pl I■1~■■■■■ 

■■■■I■ tl N ■~■I■■■ "'L L ■/■■■I ~ « ■■I~■■■■ 
■■■■■■ r r c ■■I■■■/ O y 3 II■■■I■ « ■I■11■■■■ 

■■■■ ■I rn ~ t I. ~■■I■■ rn ~ ■Ii■■ ■ G ■■■.\■■■ 

■■■■ ■■ ~ _ ■ ■I■■■I p r U ►I■■■7 ■ I■■11■■■ 
■■■■■■ 7~ L ■~/■■I■ p! U ■■■I■■ r r I■■■►.■■■ 
■■■■■i E L tl . L° . p ■■■~~~■■ 
■■■■ ► ~_ tt ~ ■ ■■I ■■■ X U  ~, ■I ■■■ ■ p1 ~ ■■II■■~1■■ 
■■■■ ■■ c = rn ■ ■I ■■■I p t p i■■■  i ■ ~ ■Ii■■■! ~■~ 
■■■■■■ ~■■■/./ ~ 3 I — Ii■■■off■ ~ 3 « c 

iii ~i iiiiiil,■■,~I,■■i~iii ~ ~ ° ■■oi■■~ii 

~ o n ~ N 
(vw) ~uau~n~ aZo6 snoaualuo~sui 

N 

■~■■■►■ 
r U I I 
o ~ U O ■■■O■■■ 

~ ~ ~ ■■I■■■►I t, 
~ ~ N ~ ■ 1■■■II■ 

~ — ■■■I■■■ 

0 

■■■■■■■■■■■■■■■■■■■■■■■ H ■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■■■ r ■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■■■■ c ■■■■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■■■■■■■■■■■■ tl ■■■■■■■■■■■~l■■■■■■ 
■■■■■■■■■■■■■■■■■■■■■■■ y ~ U ■■■■■■■■■~/■■■■■■ 

■■■■■ c ■■■■■■■■■■■■ a ■■■!■■■■■~■■■■■■■■ 
■■■■■ ~ ■■■■■■■■■■■■■ n d ~ ■■■■■■■■~I■■■■■■■■ 
■■■■■ ~' ■■■■■■■■■■■■■ ~ u ■■■■■■■■■■■■/I■■■■ 
■■■■■ p ■■■■■ c ■■■ p c rp p ■■■■■■■■'/■■■■'I■■■■ 

■■ a ■■■■■ p ■■■ ~ m ■■■■■I7\\■■■■■■■■ 

Q ■■ a ■■■■■ ~ ■■■ p p c ■■■■■V■■~\■■7■■■■■ 
~ ■■ ~ ■■■■■ tl ■■■ ~ ■■■■■n■■■L~~~■■■■■ 

■■ ■■■■■ urn ■■■ ~ c tl ~ ■■■■■I■■■■~1■■■■■■■ 
O ■■ n; ■■■■■ c ■■■ n o a, N ■■■~>t■■■■■L1t■■■■■■ O ■■ ~' ■■■■■ ■■■ v _rn 

~ O■■V■■■■■■L.1■■■■■■ 

p O) fA L r F^ ■LI►~■■■■■■I7■■11■■■■■ 
Q ■■ ~[ r \■■■■ n pl \~■■ I■■\■■■■■/■■\~■■■■ 

f- ■■ n ■■O■■ Q ~ ■■\■■■■■■■~■■■■■■\■l.■■■■■\~■■■ 
O ■■ a ■■■\■ ■■■\■■■■I,a■■■■■■■■~~■■■■■■■,\■■■ 

■■ 3 ■■■■►■■■■■■■■■~■~~~■■■■■■■■~~~■■■■■■~~■'■ 
■■■■■ z O ■■■■■\■■■■■■■■/~ll~■■■■■■■■■i1■■~\■■■■■\~ ■ 

■■■■■■■■■■~Jr/■~■■■■\rl■■■~■GI■■■■■■■■■GII/I/ICl/II~~.1■ 
■■■■■■■■■■■■■■■■■■■■/~.Z7\~■■■■■■■■■■■■ II III  I~III~I~I ■ 
■■■■■■■■■■■■■■■■■■■■~■■■■■■■■■■■■■■■■■GI I~I~IIIII/~/I/II\ 
■■■f■■■■C  iII►I►pipl~r~1 
■■■■■■■■■■■■■■■■~~■■■■■■■■■■ 

 ~.i1~ 

O
T

H
4
0
-6

0
8
A

 

8 8 ° ~ ~ O O 

(d w) ~ua~~n~ alo6 snoauo;uo3sui 

THYRISTOR GATE CHARACTERISTIC 

THE RIGHT HAND GRAPH IS AN ENLARGEMENT OF THE 

PORTION OF THE GRAPH NEAR THE ORIGIN 

O 

O 
M 

O 
N 

O 

O 

In
st

a
n

ta
n

e
o

u
s 

g
a
t¢

 v
o
lta

g
¢
 (

V
) 

N 

tl
rn
p 

0 

tl
0 
rn
h 
7 
O 
n 
c 
0 

O " 
O 

c 
0 

c 
N 

O 

MAY 1968 OTH40-608A Page 8 



SINGLE-PHASE 
THYRISTOR STi~.CK 

TENTATIVE DATA 

OTH44-609 

The OTH44-609 is asingle-phase a. c .controller consisting of two thyristors 

mounted on two40D heatsinks. It is capable of supplying an r.m.s. current 

of 44A at an ambient temperature of 35° C, and is intended for operation from 

a nominal a. c. mains supply of up to 250Vr.m.s.It is capable of controlling 

a tungsten filament lamp of up to 5kW . 

QUICK REFERENCE DATA 

Input 

VIRM 
Max. repetitive peak a.c. 
voltage 600 V 

VISM 
Max. non-repetitive peak 
voltage (t< lOms) 700 V 

Output 

IO Max. r.m.s. current, 
resistive or inductive load, 
180° conduction of each thyristor, 
natural convection cooling, 
Tamb~35°C 

44 A 

OUTLINE AND DIMENSIONS 

For details see page 5 

CIRCUIT DIAGRAM 

3 4 

2 1 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(R~ ) Max. r.m.s. voltage 

VIRM 
Max. repetitive peak a.c. voltage 600 

VISM 
Max. non-repetitive peak a.c. voltage 
(t< lOms) 

420 

700 

V 

V 

V 

Output current 

IO Max. r.m.s. current, 
resistive or inductive load, 
180°  conduction of each thyristor, 
natural convection cooling 

Tamb~35° C 44 A 

T~ b> 35oC See curve on page 6 

IORM 
Max. repetitive peak forward current 200 A 

IOSM 
Max. surge current See curve on page 6 

Temperature 

Tstg max. 

Tamb 
max. (see also curve on page 6) 

125 

125 

oC

0 
C 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page 8) 

VG,I, Min. instantaneous trigger voltage 
to initiate turn-on at T.=25° C 3.5 V 

J 
IGT Min. instantaneous trigger current 

to initiate turn-on at T. = 25°C 80 mti 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand5kVr.m.s. between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 2.6 kg 
5.8 lb 

Dimensions See outline drawing on page 5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH44-609 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 
R-C in primary 
of transformer 

C RXC 

(11F') (µs) 

I 

R-C in secondary 
of transformer 

C RXC 

(µF) (µs) 

I T2

VIRM 

2.0 150 m~ -- 200 200.E
V1

I 

225 
V1

I T2

1.5 
mag 

225 
nrag 

275 400 
V1

I 
aK 

400 
V1

I T2

1.0 

Where 

300 350 800 V 

1 
900 

1 

I =magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 

JiJNE 1968 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix F1 for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage `/ 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

__ r.m.s. applied voltage 
Z 

r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x x1,6 

4. Sultable Replacement Devices 

Thyristors BTX81-600R \,~ 

\~ 
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SIi~1GLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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IOSM 
(A) 
r m. s. 

400 

200 

O 

IO

max. 
(A) 
r. m.s. 

40 

20 

-- ~ -OTH44-609 { 

Resistive or nducti 
~e 

load 
180°conduction of each thyristor 

25 50 75 100 Tamb(C) 

MAXIMUM R. M.S. OUTPUT CURRENT PLOTTED AGAINST 
AMBIENT TEMPERATURE 

OTH44-609 

3 5 7 3 5 7 3 5 7 
t 0 t0 

Duration (ms) 
MAXIMUM R. M.S. SURGE CURRENT PLOTTED AGAINST 

SURGE DURATION (FOR FUSE AND CIRCUIT BREAKER SELECTION) 

100 1000 
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SINGLE-PHASE 
THYRISTOR STACK 

175 

150 
Q 

.~ 
d 125 
L 

V 

m 100 

0 
Y 
N 
. 75 

E 
c 

E 50 

E 
X 
O 
~ 25 

O 

OTH44-609 

OTH44-609 

Operation this side of the 
- curve permitted at any time. 

i tfftit -- f t f f t f tff 
180`conduction of each thyristor 

Tamb =35G 

5 7 3 5 7 3 S 7 3 5 7 

0.001 0.01 O 1 1.0 
Duration (ms) 

MAXIMUM R. M.S. STARTING CURRENT PLOTTED AGAINST 
DURATION OF START 

VI(RMs) 
(V) 

600 

500 

400 

300 

200 

100 

10 

OTH44-609 
T~ R¢commendsd 

English Electric fuses: 

1 

511 { E f IoA 

GSG1000-35A 

GSG1000-40A 

GSG1000-45A- 

GSG1000-55A 

5  7 3 5 ~ 1 3  7 ~  3 5 7 

O 1 1.O 10 100 1000 

Asymm¢trical p¢ak prosp¢ctiv¢ curr¢nt (kA) 
APPLIED R.M.S. VOLTAGE PLOTTED AGAINST 

ASYMMETRICAL PEAK PROSPECTIVE CURRENT 
(PEAK ASYMMETRICAL = R. M.S. SYMMETRICAL x ~ x 1.6) 
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SINGLE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTH50-608 

The OTH50 - 608 is a half -controlled, bridge connected, single -phase 
thyristor stack with flywheel diode, intended for 250V mains. It is suitable 
for natural convection or forced air cooling and is capable of supplying up 
to 52A at Tamb-55°C. 

QUICK REFERENCE DATA 

Input 

VI(RMS) 
Max. r.m.s. voltage 420 V 

VISM 
Max. non-repetitive peak voltage 700 V 

Output 

I Max. mean output current 50 A 
O 

(Tamb-35oC, natural convection 

cooling) 

IORM 
Max. repetitive peak current 200 A 

OUTLINE AND DIMENSIONS 

For details see page 5 

CIRCUIT DIAGRAM 

87590 
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Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max. r.m.s. voltage 420 V 

VIM  Max. crest working voltage 600 V 

VIRM 
Max. repetitive peak voltage 600 V 

VISM 
Max. non-repetitive peak voltage 
(t< lOms) 700 V 

Output voltage 

VO Max. average voltage 375 V 

Output current 

IO Max. average current, 
resistive or inductive load, 
180° conduction of each thyristor, 
natural convection cooled 

Tamb~35oC 50 A 

Tamb~ 
35oC See curve on page 6 

Forced air cooled at 500ft/minute 

Tamb~55oC 52 A 

Tamb~ 
55oC See curve on page 6 

IORM 
Max. repetitive peak current 200 A 

Temperature 

Tstg max. 

Tamb 
(operating) 

125 
oC

See curve on page 6 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page 8) 

VGT Min. instantaneous trigger voltage 
to initiate turn-on at T. = 25° C 3.5 V 

J 
I Min. instantaneous trigger current GT 

to initiate turn-on at T. = 25° C 80 mA 
J 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand SkVr. m. s. between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 

Dimensions 

4.0 kg 
8.8 lb 

See outline drawing on page 5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH50-608 

1. Suppression of transient voltage surge due to stored energy in trans-
former core, 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 
R-C in primary 
of transformer 

C RXC 

R-C in secondary 
of transformer 

C RXC 

VIRM 

(µF) (µs) (µF) (µs) 

I 
mag 

I T2
mom _ 2.0 150 200 200 

V1
225 

V1

I 
mag 

I T2
mag1.5 225 275 400 

VI
400 

V1

I I T2
~m1.0 300 350 800 —~ 

V1
900 

Vl

Where 

I =magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m,s, voltage (V). 

V2 9transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn -on at the operating junction 
temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available fo= this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix F1 for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3 , Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

ro> The applied voltage must not exceed the nominal peak rated voltage 

of the fuse. 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z = r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s, symmetrical current x x1,6 

4, Suitable Rsplaoement Devioee 

Bridge diodes BYY77 

Thyristors BTX82-600R 

Flywheel diodes BYX25-600 and BYX25-600R 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

OTH50-608 
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IO 
max 
(A) 
60 

40 

20 

O 

IO 
max 
(A) 
60 

OTH50-608 
I I I I I I

180°Conduction of each Thyristo 
Averaging time=20 ms 

r—

 ~~ 0 ~~~~~~~~~\~~~~~ 

 ~~~1%~,~  ~~~~~~I~~ 
~~~~~\. o  

iii ear%~iiis 
co -.■. 

■ °'e ": _ a' 

~G"O/ 

Pe r m iss i bl e a reas of operation 

o, 
f 
:' 
~ ire

~'~.

0 

40 

20 

O 

25 50 75 100Tamtr(°C)125 

MAXIMUM MEAN OUTPUT CURRENT PLOTTED AGAINST 
AMBIENT TEMPERATURE 

OTH50-608 

 Resistive load 

 Tamb = 35°C 

Conduction 
  angle 

0 40 80 120 160 200 

Conduction angle (deg) 

MAXIMUM MEAN OUTPUT CURRENT PLOTTED AGAINST 
CONDUCTION ANGLE; NATURAL CONVECTION COOLING 
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SINGLE-PHASE 
THYRISTOR STACK 

IOSM 
max 
(A ) 
r. m.s. 
600 

400 

200 

O 
1.0 

OTH50-608 

OTH50-608 

\'~_  

3 5 7 3 5 7 3 5 7 3 5 7 

10 100 1000 Duration (ms) 

MAXIMUM R.M.S. SURGE CURRENT PLOTTED AGAINST 
SURGE DURATION (FOR FUSE AND CIRCUIT BREAKER SELECTION) 

VI(R MS ) 
(V) 

700 

500 

300 

OTH5G-608

  R¢commandad 
English EI¢ctric Tus¢s: 

GSG 1000-40A 

GSG 1A00-45A 

`GSG 1000-55A 

3 5 7 3 5 7 3 5 7 

1.0 10 100 
Asymmetrical peak prosp¢ctive current (kA) 

APPLIED R.M.S. VOLTAGE PLOTTED AGAINST 
ASYMMETRICAL PEAK PROSPECTIVE CURRENT 

(PEAK ASYMMETRICAL = R. M.S. SYMMETRICAL x ~x 1.6) 

1000 
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SINGLE-PHASE 
THYRISTOR STACk 

TENTATIVE DATA 

OTH57-609 

TheOTH57-609 isasingle-phasea.c. controller consisting of twothyristors 

mounted on two40D heatsinks. It is capable of supplying an r.m.s. current 

of 57A at an ambient temperature of 35° C, and is intendedfor operation from 
anominala.c. mains supply of upto 250Vr.m.s.It is capable of controlling 
a tungsten filament lamp of up to 6kW. 

QUICK REFERENCE DATA 

Input 

VIRM 
Max. repetitive peak a.c. 
voltage 600 V 

VISM 
Ma::. non-repetitive peak 
voltage (t<lOms) 700 V 

Output 

IO Max. r.m.s. current, 
resistive or inductive load, 
180° conduction of each thyristor, 
natural convection cooling, 
T~ b~35°C 

57 A 

OUTLINE AND DIMENSIONS 

For details see page 5 

CIRCUIT DIAGRAM 

2 1 

3 4 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(R~ ) Max. r.m.s. voltage 420 V 

VIRM 
Max. repetitive peak a. c. voltage 600 V 

VISM 
Max. non-repetitive peak a.c. voltage 
(t< lOms) 700 V 

Output current 

IO Max. r.m.s. current, 
resistive or inductive load, 
180° conduction of each thyristor, 
natural convection cooled 

Tamb~35oC 57 A 

T~ b> 35 C See curve on page 6 

IORM 
Max. repetitive peak forward current 350 A 

IOSM 
Max. surge current See curve on page 6 

Temperature 

Tstg max. 125 °C 

Tab  max. (see also curve on page 6) 125 oC 

~~ 

\~ 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page 8) 

VGT Min. instantaneous trigger voltage 
to initiate turn-on at T. = 25°C 3.5 V 

J 
IGT, Min. instantaneous trigger current 

to initiate turn-on at T.=25° C 80 mA '~ 
1 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand5kVr.m.s. betweenall electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 2.6 kg 
5.8 lb 

Dimensions See outline drawing on page 5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH 57-609 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. ' 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 
R-C in primary 
of transformer 

C RxC 

R-C in secondary 
of transformer 

C RxC 

VIRM 

(µF) (µs) GAF) (µs) 

I I T2
2.0 

ag 
150 m~- 200 200 

V1
225 

V1

I I T2
1.5 

ma 
225 m~— 275 400 

V1
400 

VI

I I T2

1.0 300 m~— 350 800 —~ 
VI

900 
V1

Where 

I =magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m,s, voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 

JUNE 1968 
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2. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 

exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 

nominal current rating. 

~) The applied voltage must not exceed the nominal peak rated voltage 

of the fuse. 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z = r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s, symmetrical current x x1.6 

4. Suitable Replacement Devices 

Thyristors BTX82-600R 

~1 
~ Muuara 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMEIQSIONS 

OTH 57-609 
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OTH57-609 
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SINGLE-PHASE 
THYRISTOR STACK 
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Recommended 
English Electric }uses. 

I I II 
\  GSG 000-40A 

i~ 
GS G1000-45A 
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I III 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH68-608 

The OTH68-608 is ahalf-controlled bridge connected thyristor stack with 
flywheel diode, intended for 250V single-phase mains. It is capable of 
supplying an output current of 68A at Tamb - 35oC with natural convection 
cooling and 180o conduction of each thyristor. 

QUICK REFERENCE DATA 

Input 

VI(RMS) 
Max. r.m.s. voltage 420 V 

VIA Max. repetitivepeakvoltage 600 V 

Output 

VO Max. average voltage 375 V 

IO Max. average current 68 A 

(Tamb - 35oC, 
natural convection cooling) 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

~s~ssoj 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max. r.m.s. voltage 420 V 

VIM  Max. crest working voltage 600 V 

VIRM 
Max. repetitive peak voltage 600 V 

VISM 
Max. non-repetitive peak voltage 
(fault conditions only, 
max. duration = 5ms) 720 V 

Output voltage 

VO Max. average voltage 375 V 

Output current 

IO Max. average current, 
resistive or inductive load, 
180° conduction of thyristors, 
natural convection cooled 

Tamb `— 35°C 68 A 

Tamb ~ 35° C See curve on page C1 

Forced air cooled at 500 ft/minute 

Tamb `35°C 
80 A 

Tamb ~ 35°C See curve on page C1 

IORM 
Max. repetitive peak current 200 A 

Temperature 

Tst max. 125 °C 
g 

Tamb 
operating See curve on page C1 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C 4 ) 

VGA, Min. instantaneous trigger voltage 
to initiate turn-on at T j = 25°C 3.0 V 

IGT Mm • mstantaneous trigger current 
to initiate turn-on at T. = 25° C 80 mA 

J 
VGD Max. continuous gate non-trigger 

voltage 250 mV 

INSULATION 

Designedtowithstand 5kVr.m.s.betweenallelectricalterminations joined 
together and the frame. 

MECHANICAL DATA 
Weight (approx.) 

Dimensions 

8.5 kg 
19 lb 

See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH68-608 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows, 

VISM 
R-C in primary 
of transformer 

C RxC 
(µF) (µs) 

R-C in secondary 
of transformer 

C RxC 
(µF) (µs) 

VIRM 

2.0 
I 
mag 

150 225 
I T2

200 200 mag
V 
1 1 

I I T2
1.5 225 400 275 400 ~ m ag

1 1 

I I T2
1.0 

ag 
300 900 350 800 

V 
mag

1 1 

Where 

Imag = magnetising primary r.m.s. current (A), 

V1
T 

V 
2 

V1 transformer primary r.m.s. voltage (V). 

V2 transformer secondaryr.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-
erature. To do this, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection 
of the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 

required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number . 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the foll-

owing rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 

nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 

of the fuse. 
~) 

(c) The stack it is protecting must have a transient reverse voltage in 

excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 

The impedance to limit the prospective current is given by:-

Z = r.m.s, applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x ✓2x1.6 

See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Bridge Diodes BYY77 

Bridge Thyristors BTY95-600R 

Flywheel Diode BY`Y77 

OCTOBER 1967 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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SINGLE-PHASE 
THYRISTOR STACK OTH68-608 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH68-608 
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SINGLE-PHASE 
THYRISTOR STACK OTH68-609 

The OTH68-609 is a single-phase a. c, controller consistingof two thyristors 
mounted on two 60D heatsinks. It is capable of supplying an r, m, s. current 
of 75A at an ambient temperature of 35° C, and is intended for operationfrom 

a nominal a. c. mains supply of up to 250Vr. m, s. 

QUICK REFERENCE DATA 

Input 

VIA  Max. repetitive peak a. c. voltage 600 V 

VISM 
Max, non-repetitive peak voltage 720 V 
(fault conditions only, 
max. duration=5.Oms) 

Output 

IO Max. r, m. s. current, resistive or 75 A 

inductive load, 180°  conduction of 
each thyristor. Natural convection 

cooling, T~ b ~35oC 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

ti

(Red) 

4 5 

3 2 

Load 
(Black) 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50-400Hz. 

Electrical 

Input voltage 

VI (RMS) 
Max, r.m.s. voltage 420 V 

VIRM 
Max. repetitive peak a.c. voltage 600 V 

VISM 
Max. non-repetitive peak voltage 
(fault conditions only, 
max. duration = 5ms ) 720 V 

Output current 

I 
O 

Max. r.m.s. current, resistive or 
inductive load, 180°conduction of 
each thyristor, natural convection 

cooled 

Tamb ~ 35° C 75 A 

Tam >35° C See curve on page Cl 

IORM Mme• repetitive peak forward 
current 700 A 

IOSM 
Max• surge current See curve on page C2 

Temperature 

Tstg max. 125 oC 

Tamb 
max. (see also curves on page C1) 125 ° C 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C 4 ) 

VGT 

IGT 

VGD 

INSULATION 

Min, instantaneous trigger voltage 
to initiate turn-on at Tj = 25°C 

Min. instantaneous trigger current 
to initiate turn-on at Tj = 25°C 

Max. continuous gate non-trigger 
voltage 

3.0 V 

80 mA 

250 mV 

Designedtowithstand 5kVr.m.s.betweenallelectrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx. ) 5.7 kg 
12.7 lb 

Dimensions See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

1. 

OTH68-609 

Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 

V IRM 

R-C in primary R-C in secondary 
of transformer of transformer 

C RxC C RxC 
(µF) (µs) (µF) (µs) 

I I T2
2.0 200 

mag 
150 225 

mag  
200 

V1 V1

I I T2
1.5 400 - 225 400 Vag 275 

1 1 

I I T2

1.0 800 
mag 

300 900 mag 350 
V1 

Vl

Where 

I = magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 = transformer primary r.m.s, voltage (V). 

V2 = transformer secondary r.m.s. voltage (V ). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2, To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-
erature. To do this, the source resistance load line on the gate character-

istic must pass through, or above and to the right of, the intersection 

of the minimum instantaneous trigger voltage and current, providing the 

absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 

required suffix Fl For MY5001 or F3 for MY5011 should be added to the 

stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the foll-
owing rules must be adhered to. 

(a) The steady r.m,s. current through the Fuse must not exceed its 

nominal current rating. 

~) The applied voltage must not exceed the nominal peak ratedvoltage 

of the fuse. 

(c) The stack it is protecting must have a transient reverse voltage in 

excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 

The impedance to limit the prospective current is given by:-

Z = r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current = r.m,s. symmetrical current xJ2x1,6 

See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices. 

Thyristors BTY95-600R 

SEPTEMBER 1967 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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SINGLE-PHASE 
THYRISTOR STACK 

To 
max 
(A) 
rms. 

OTH68-609 

OTH68-609 87509 
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SINGLE-PHASE 
THYRISTOR STACK 

350 

Q 

c 
d 
L 
L 
~ 250 
u 
rn
e_

Y 
L 
0 

N 

E 150 
c 
X 
O 

50 

OTH68-609 

OTH68-609  87512 

— Op¢ration this sid¢ of tha 
— curv¢ p¢rmitt¢d at any tim¢ 

I ( ( 1 1 1 11 I I I I I 
180°conduction of ¢ach thyristor 
Tamb=35°C T 

I I , I,I,I,I,LI , , , , I I , I , IJ,~,W~l ~„ 
's' 'i a s 7 a s s' 3 5 7 

0.001 O.01 O.1 

Duration (s) 

MAXIMUM R, M, S, STARTING CURRENT PLOTTED AGAINST 

DURATION OF START 

800 

VI(RMS) 
(V) 

600 

400 

200 

1.O 10 

a 5 7 

OTH 68-609 

3 7 

B 7513 
I I 

R¢comm¢nd¢d 
English Elxtric fuss: 

1 1 1 1 1 1 1 I 
GSG1000-45A 

GSG1000-55A 

GSG1000-75A 

~„~'~~ 

G5450-50A 
,~, ,~. , , 

3 3 ~ 

1.O 10 100 1000 

Asymm¢tricol p¢ak prosp¢ctiv¢ curr¢nt (kA) 

APPLIED R.M,S, VOLTAGE PI:oTTED AGAINST 
ASYMMETRICAL PEAK PROSPECTIVE CURRENT 

( PEAK ASYMMETRICAL = R. M, S. SYMMETRICAL x ~x 1.6 ) 

10 000 

SEPTEMBER 1967 

f~> 

OTH68-609 Page C3 



500 

In
s
ta

n
ta

n
a

o
u

s
 
G

a
ta

 
C

u
rr

¢
n

t 
(m

A
) 

400 

300 

200 

100 

B 957 

T~ = 125°C to-55°C 

OTH68-609 

150 

Maximum gat¢ voltaga 
at which triggaring will 
not occur wh¢n 

T~ = 125°C—

J

100 

E 

c 
d 
L 

7 
U 

„tl, ° 50 
0 

N 
7 
O 
tl
C 
O 
r 
C 

N 

~ 00 I 

Minimum gata currant 
at which all units will 
trig

J

g

j

ar

L

w

'

han T• =125°C- 

/WW/l'~.-55'tr
  Min.gata -~+-- 
  voltaga at / 
  which all r 
  units will / 
  triggar ~ 

2 3 

Instantan¢ous Gat¢ Voltag¢ (V) 
--~ 

00

Shad¢d ar¢a r¢pr¢s¢nts r¢gion 
of unc¢rtain trigg¢ring at 

T~ = 125°C to -55°C 

2 4 8 10 12 

Instantan¢ous Gat¢ Voltag¢ (V) 

THYRLSTOR GATE TRIGGERING CHARACTERISTICS 
THE TOP RIGHT HAND GRAPH IS AN ENLARGEMENT 
OF THE PORTION OF THE GRAPH NEAR THE ORIGIN 

SEPTEMBER 1967 OTH68-609 Page C4 



SINGLE-PHASE 
THYRISTOR STACK OTH68- 1208A 

The OTH68-1208A is ahalf-controlled bridge connected thyristor stackwith 
flywheel diode, intended for 440V single-phase mains. It is capable of 
supplying an output current of 68A at Ta b = 35oC with natural convection 
cooling and 180° conduction of each thyristor. 

QUIG'K REFERENCE DATA 

Input 

VI(RMS) 
Max. r. m. s. voltage 565 V 

VIRM 
Max. repetitive peak voltage 1100 V 

Output 

VO Max. average voltage 505 V 

IO Max. avera~e current 68 A 

(Tamb - 35 C, 

natural convection cooling) 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

87590 

OCTOBER 1967 
Mallard 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max, r. m. s, voltage 565 V 

VIM  Max, crest working voltage 800 V 

VIRM 
Max, repetitive peak voltage 1100 V 

VISM 
Max, non-repetitive peak voltage, 
t<lOms, see note 5 1100 V 

Output voltage 

VO Max. average voltage 505 V 

Output current 

IO Max. average current, 
resistive or inductive load, 
180° conduction of thyristors, 
natural convection cooled 

T~ b~35° G 68 A 

T~ b>35° C See curve on page Cl 

Forced air cooled at 500ft/minute 
T~ b~35° C 80 A 

T~ b>35° C See curve on page Cl 

IORM 
Max, repetitive peak current 200 A 

Temperature 

Tstg max. 125 oC 

Tab  operating See curve on page C1 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C4) 

VGT Min. instantaneous trigger ooltage 
to initiate turn-on at T, = 25 C 3. 0 V 

J 
IGT Min. instantaneous trigger current 

to initiate turn-on at T. =25 C 80 mA 
J 

VGD Max. continuous gate non-trigger 
voltage 250 mV 

INSULATION 

Designed towithstand5kVr.m.s. between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 5.5 kg 
12 lb 

Dimensions See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH68- 1208A 

1. Suppression of transient voltage surge due to stored energy in trans-

former core. 

A damping circuit should be placed across the transformer if there is 

a possibility of the maximum non-repetitive peak reverse voltage being 

exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 

may be used. 

The values of R-C components of the damping circuit may be calculated 

as follows. 

VISM 

VIRM 

2.0 

1.5 

R-C in primary 
of transformer 

R-C in secondary 

of transformer 

C RXC C RXC 

(µF) (µs) (µF) (µs) 

I 

200 
V 

ag

1 

I 

400 
V 

ag

1 

I 

1.0 800 
V 
1 

mag

150 

225 

300 

I T2

225 
mag 

V1

I T2

400 
mag 

V1

I T2

900 
mag 
V1

Where 

I = magnetising primary r.m.s. current (A), 
mag 

T 

V1

V2

200 

275 

350 

V1 = transformer primary r.m.s. voltage (V). 

V2 transformer secondaryr.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-

erature. To do this, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection 

of the minimum instantaneous trigger voltage and current, providing the 

absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

Whenselecting a fuse to protect the stack against short circuit the foll-
owing rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

(c) The stack it is protecting must have a transient reversevoltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z 
_ r.m.s. applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x ✓2x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Bridge Diodes BYX15 

Bridge Thyristors BTX49 -1200R 

Flywheel Diodes BYX25 - 1000 and 
BYX25 - 1000R 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

OTH68- 1208A 
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SINGLE-PHASE 
THYRISTOR STACK OTH68- 1208A 
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SINGLE-PHASE 
THYRISTOR STACK OTH68- 1208A 
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SINGLE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTH 105- 1209 

The OTH105-1209isasingle-phasea.c, controllerconsiatingof two thyris-
tors mounted on two 60D heatsinks. It is capable of supplying an r.m.s. 
current of 105A at an ambient temperature of 35° C, and is intended for 
operation from a nominal a.c. mains supply of 440Vr.m.s. 

Input 

VIRM 

QUICK REFERENCE DATA 

Max. repetitive peak 
a . c . voltage 1100 V 

Output 

IO Max. r.m.s, current, 105 A 
resistive or inductive load, 
180° conduction of each thyristor. 
Natural convection cooling, 

Tamb ~ 35oC 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

4 5 

3 2 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max. r.m.s. voltage 570 V 

VIRM 
Max. repetitive peak a.c. voltage 1100 V 

VISM 
Max. non-repetitive peak a.c, voltage 
(t< lOms, see note 5) 

1100 V 

Output current 

IO Max. r.m.s. current, 
resistive or inductive load, 
180° conduction of each thyriator, 
natural convection cooling 

Tamb~35oC 105 A 

Tamb~35 C See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb~
35oC 140 A 

Tamb~35oC See curve on page C1 

IORM Mme• repetitive peak forward current 1000 A 

IOSM Mme• surge current See curve on page C2 

Temperature 

Tstg max. 125 oC 

Tamb ~' (see also curves on page C1) 125 oC 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VGT Min. instantaneous trigger voltage 

to initiate turn-on at T. = 25oC 3.0 V 
J 

IGT Min. instantaneous trigger current 
to initiate turn-on at T. = 25°C 80 mA 

J 
VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand 5kVr.m.s. between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 5.7 kg 
12.7 lb 

Dimensions See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH I OS- 1209 

1. Suppression of transient voltage surge due to stored energy in tran~-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 
R-C in 
of transformer 

C 

({+F) 

I 
ag 

primary 

RxC 

(µs) 

R-C in secondary 
of transformer 

C 

(11F) 

I T2
mom —

RxC 

(11B) 

VIRM 

2.0 150 200 200 
V1

I 
m ag 

225 
V1

I T2
m-~— 1.5 225 275 400 

V1

I 
mag 

400 
V1

I T2
m—~-- 1.0 

Where 

300 350 800 
V1

900 
V1

I =magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m.s, voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 

as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 

providing the absolute gate voltage, current and power ratings are not 

exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z 
_ r.m.s. applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors 

\~' 

BTX49-1200R `►~ 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V . 

'`r~ 
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SINGLE-PHASE 
THYRISTOR -STACK 

OUTLINE AND DIMENSIONS ~ 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH I I 0-608 

The OTH110-608 is ahalf-controlled bridge connected thyristor stack with 
flywheel diode, intended for 250V single-phase mains. It is capable of 
supplying an output current of 110A at Tamb=35oC with natural convection 
cooling and 1800 conduction of each thyristor. 

QUICK REFERENCE DATA 

Input 

VI(RMS) 
Max. r. m. s. voltage 420 V 

VIRM 
Max. repetitive peak voltage 600 V 

Output 

VO Max, average voltage 375 V 

IO Max. average current 110 A 
(Tamb-35oC, 

natural convection cooling) 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

187590 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz, 

Electrical 

Input voltage 

VI(RMS) 
Max, r, m. s. voltage 420 V 

VIWM Max, crest working voltage 600 V 

VIRM 
Max. repetitive peak voltage 6'00 V 

VISM 
Max, non-repetitive peak voltage 
(fault conditions only, 
max.• duration=5ms) 720 V 

Output voltage 

'~ 

VO

Output current 

Max. average voltage 375 V 

IO Max. average current, 
resistive or inductive load, 
180°  conduction of thyristors, 
natural convection cooled 

Tamb~35oC 110 A 

Tamb~35° C See curve on page C1 

Forced air cooled at 500ft/minute 
T~ b~35°C 140 A 

Tamb~35° C See curve on page C1 

IORM 
Max, repetitive peak current 380 A 

Temperature 

Tst max. 125 oC 
g 

Tamb 
operating See curve on page Cl 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C4) 

V GT 

IGT 

VGD 

INSULATION 

Min. instantaneous trigger voltage 
to initiate turn-on at T, =25° C 3. 0 V 

J 
Min. instantaneous trigger current 

to initiate turn-on at T,=25° C 70 mA 
J 

Max. continuous gate non-trigger 

voltage 250 mV 

DesignedtowithstandSkVr.m, s. between all electrical terminations joined 
together and the frame 

MECHANICAL DATA 

Weight (approx.) 9. 1 kg 
20 lb 

Dimensions See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERtiTING NOTES 

OTH I I 0-608 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 

VIRM 

R-C in primary 

of transformer 
R-C in secondary 

of transformer 

C RxC C RXC 
(µF) (µs) (µF) (µs) 

I I T2

2.0 200 
mag 

150 225 
mag 

V1 V1

I I T2

1.5 400 
mag 

225 400 
mag 

VI VI

I I T2

1.0 800 mag 300 900 
mag 

V1 V1

Where 

I = magnetising primary r.m.s. current (A). 
mag 

T 

V1

V2

200 

275 

350 

V1 = transformer primary r.m.s. voltage (V). 

V 
2 

= transformer secondary r . m. s . voltage (V) . 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-

erature. Todothis, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection 
of the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the foll-
owing rules. must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z = r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current =r.m.s, symmetrical current x✓2x1.6 
See also English Electric G.S.G. fuse Data. 

4. Suitable Replacement Devices 

Bridge Diodes BYY77 

Bridge Thyristors BTY99 - 600R 

Flywheel Diodes BYY77 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACI( 

OTH I I 0-608 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH I I 0-609 

The OTH110-609 is a single-phase a.c. controller consisting of two thyristors 
mounted on two 60D heatsinks. It is capable of supplying an r. m. s. current 
of 122A at an ambienttemperature of 35° C, and is intended for operation from 
a nominal a. c. mains supply of up to 250Vr. m. s. 

QUICK REFERENCE DATA 

Input 

VIRM 
Max. repetitive peak a. c. voltage 600 V 

VISM 
Max. non-repetitive peak voltage 720 V 
(fault conditions only, 
max. duration=5.Oms) 

Output 

I 
O 

Max. r. m. s. current, resistive or 122 
inductive load, 180°  conduction of 
each thyristor. Natural convection 

cooling, Tab  ~ 35° C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

N 

(Red) 

4 5 

3 2 

A 

Load 
(Black) 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50-400Hz. 

Electrical 

Input voltage 

VI(RMS) ~• r.m.s. voltage 420 V 

VIRM 
Max. repetitive peak a.c. voltage 600 V 

VISM 
Max. non-repetitive peak voltage 
(fault conditions only, 
max. duration = 5ms) 720 V 

Output current 

IO Max. r.m.s. current, resistive 
or inductive load, 180° conduction 
of each thyristor, natural convection 
cooled 

Tamb 
~ 35° C 122 A 

Tamb ~ 35° C See curve on page Cl 

IORM Max• repetitive peakforward 
current 1000 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max. 125 °C 

Tab  max. (see also curves on page C1) 125 ° C 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C 4 ) 

VGT Min. instantaneous triggervootage 
to initiate turn-on at T j = 25 C 3.0 V 

IGT Min. instantaneous trigger current 
to initiate turn-on at T. = 25° C 70 mA 

VGD Max. continuous gate non-trigger 
voltage 250 mV 

INSULATION 

Designedtowithstand 5kVr.m.s.betweenallelectrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 

Dimensions 

5.7 kg 
12.7 lb 

See outline drawing on page D5 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH I I 0-609 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 

VIRM 

2.0 

R-C in primary 
of transformer 

C RXC 

(µF) (µs) 

I 
200 - 150 

1 

I 
1.5 400 225 

1 

I 

1.0 800 V ag 300 

Where 

1 

225 

400 

900 

R-C in secondary 
of transformer 

C RxC 
(µF) (µs) 

I T2
~m —
V1

I T2
mag 
V1

I T2
mag 
V1

200 

275 

I = magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 = transformer primary r.m.s. voltage (V). 

V2 = transformer secondary r.m.s. voltage (V). 

350 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction temp-
erature. To do this, the source resistance load line on the gate character-
istic must pass through, or above and to the right of, the intersection 
of the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos.MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number . 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the foll-
owing rules must be adhered to. 

(a) 

~) 

(c) 

The steady r.m.s, current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z = 
r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current =r.m.s. symmetrical current x,/2x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTY99-600R 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMEN3ION8 
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SINGLE-PHASE 
THYRISTOR STACK OTH I I 0-609 

OTH710-609 i 87497 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH 110- 1208A 

TheOTH110-1208Aisahalf-controlledbridgeconnectedthyristor stackwith 
flywheel diode, intended for 250V single-phase mains. It is capable of 

supplyinganoutput current of 110A at Ty~b= 35oC with natural convection 

cooling and 180o conduction of each thyristor. 

QUICK REFERENCE DATA 

Input 

VI(RMS) 
Max, r, m. s, voltage 565 V 

VIRM 
Max, repetitive peak voltage 1100 V 

Output 

VO Max, average voltage 505 V 

IO Max. average current 110 A 

(Tamb - 
35°C, 

natural convection cooling) 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

07590 

OCTOBER 1967 

`f ll 

~ Mallard 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max, r. m. s. voltage 565 V 

VIM  Max. crest working voltage 800 V 

VIRM 
Max. repetitive peak voltage 1100 V 

VISM 
Max. non-repetitive peak voltage, 
t<lOms, see note 5 1100 V 

Output voltage 

VO Max. average voltage 505 V 

Output current 

IO Max. average current, 
resistive or inductive load, 
180° conduction of thyristors, 
natural convection cooled 

T~ b~35oC 110 A 

T~ b>35° C See curve on page Cl 

Forced air cooled at 500ft/minute 
T~ b~35°C 140 A 

T~ b>35oC See curve on page C1 

IORM 
Max. repetitive peak current 500 A 

Temperature 

Tstg max. 125 oC 

Tamb 
operating See curve on page Cl 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C4) 

VGT 

IGT 

VGD 

INSULATION 

Min, instantaneous trigger voltage 
to initiate turn-on at T = 25° C 3. 0 V 

j 
Min, instantaneous trigger current 
to initiate turn-on at T.=25° C 80 mA 

J 
Max, continuous gate non-trigger 
voltage 250 mV 

Designedtowithstand5kVr.m.s. between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 9.1 kg 

20 lb 

Dimensions See outline drawing on page D5 V 

OCTOBER 1967 
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SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH 110- 1208A 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

Thevalues of R-C components of the damping circuit may be calculated 
as follows: - 

VISM 

R-C in primary 
of transformer 

C RxC 

(µF) (µs) 

I 

R-C in secondary 
of transformer 

C R x C 

(F+F) (Ps) 

I T2

V 
IRM 

2.0 
mag 

150 maw-- 200 200 
V1

I ma 

225 
V1

I T2
mom _1.5 225 275 400 

V1

I 
~- 

400 
VI

I T2
mom _1; 0 

Where 

300 350 800 
V1

900 
Vl

Imag =magnetising primary r. m. s. current (A). 

T 
V1

V2

V1 =transformer primary r. m. s. voltage (V). 

V2 =transformer secondary r. m. s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuitvariationa such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instant 
aneous trigger current to initiate turn-on at the operating junction temp-
erature. Todothis, the sourceresistanceload line on the gate character-
istic must pass through, or above and to the right of, the intersection 
of the minimum instantaneous trigger voltage and current, providing the 
absolute gate voltage, current and power ratings are not exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supglied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the foll-
owing rules must be adhered to. 

(a) The steady r.m.s, current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reversevoltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given bys-

Z = r.m.s. applied voltage 
r . m. s . symmetrical current 

Peak asymmetrical current =r.m.s. symmetrical current x./2x1.6 
See also English Electric G,S,G, Fuse Data 

4. Suitable Replacement Devices 

Bridge Diodes 

Bridge Thyristors 

Flywheel Diode 

BYX32 -1200 

BTX50 -1200R 

BYX32 - 1200 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. if the occasional 
one cycle into the load ca.n be tolerated, the non-repetitive rating can 

be increased to 1200V. 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

OTH 110- 1208A 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 

OTH 110- 1208A 
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SINGLE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTH 127- 1209 

The OTH127-1209isasingle-phasea.c. controller consisting of two thyris-

tora mounted on two 60D heatsinks. It is capable of supplying an r.m.s. 

current of 127A at an ambient temperature of 35°C, and is intended for 

operation from a nominal a.c. mains supply of 440Vr.m.s. 

Input 

VIRM 

QUICK REFERENCE DATA 

Max. repetitive peak 

a.c. voltage 1100 V 

Output 

IO Max. r.m.s. currents 127 A 
resistive or inductive load, 
180°  conduction of each thyristor. 
Natural convection cooling, 

Tamb ~ 35°C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

3 2 

4 5 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) 
Max. r.m.s. voltage 570 V 

VIRM ~• repetitive peak a.c. voltage 1100 V 

VISM 
Max. non-repetitive peak a.c. voltage 1100 V 
(t< lOms, see -note 5) 

Output current 

IO Max. r.m.s. current, 
resistive or inductive load, 
180°  conduction of each thyristor, 
natural convection cooling 

Tamb~35 C 127 A 

Tamb>35 C See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb~35 C 155 A 

T~ b> 35oC See curve on page C1 

IORM ~• repetitive peak forward current 1000 A 

IOSM 
Max. surge current 

Temperature 

Tstg max. 

Tamb ~' (see also curves on page C1) 

See curve on page C2 

125 

125 

0 
C 
oC

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VG,1, Min. instantaneous trigger voltage 
to initiate turn-on at T,=25°C 3.0 V 

7 
I Min, instantaneous trigger current 
GT 

to initiate turn-on at T,=25° C 80 mA 
J 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand 5kV r . m. s .between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 5.7 kg 
12.7 lb 

Dimensions See outline drawing on page D5 
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1 

SINGLE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTH 127-1209 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 

as follows. 

VISM 
R-C in primary 
of transformer 

C RxC 

(µF) (µs) 

I 

R-C in secondary 
of transformer 

C RxC 

(µF) (µs) 

I T2

VIRM 

2.0 
mag 

150 
ma 

200 200 
V1

I 

225 
VI

I T2
1.5 

mag 
225 m—~ — 275 400 

V1

I 

400 
V1

I T2

1.0 

Where 

ma 
300 

mag—
350 800 

V1
900 

V1

I =magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 

MA~iCH 1968 OTH127-1209 Page D3 



2 To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

The modules may also be supplied assembled to the stack. When this is 
required suffix Fl for MY5001 or F3 for MY5011 should be added to the 
stack type number. 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z= 
r.m.s.'applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTX50-1200R 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 

`/ 

`/ 

`/ 

\~/ 
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SINGLE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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SINGLE-PHASE 
THYRISTOR STACK 
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SINGLE-PHASE 
THYRISTOR STACK 
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THREE-PHASE 
THYRISTOR STACK OTKII-1009L 

TENTATIVE DATA 

The OTKll -1009L is a three-phase a. c. controller suitable for operation 
from 440V mains. It is capable of supplying an r.m.s, current of up to 
11A per phase at 35°C with 180° conduction of each thyristor, and control-
ling atotal power of up to 8.3kW. 

QUICK REFERENCE DATA 

Input 

VIA  Max. repetitive peak a.c. voltage 1000 V 

Output 

IO Max. r.m.s, current per phase 11 A 
resistive or inductive load, 
180°  conduction of each thyristor, 
natural convection cooling, T

amb ~ 35°C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

Load 

ti

Load 

'~ 

Load 

ti
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 -400Hz. 

Electrical 

Input voltage (per phase ) 

VI(RMS) 
Max. r.m.s. voltage 707 V 

VIA  Max. repetitive peak a.c. voltage 1000 V 

VISM 
Max, non-repetitivepeaka. c. voltage 1100 V 
(t < lOms) 

Output current (per phase) 

IO Max. r,m.s, current, 
resistive or inductive load, 
1800 conduction of each thyristor 
and natural convection cooled 

Tamb ` 35oC 11 A 

Tamb ~ 35°C See curve on page C1 

IOC  Max, repetitive peakforward current 40 A 

IOSM 
Max, surge current See curve on page C2 

Temperature 

Tst max. 
g 

Tamb 
max. (see also curve on page C1) 

100 

100 

oC

°C 

~/ 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4 ) 

VG,r Min. instantaneous trigger voltage 
to initiate turn-on at T.= 25°C 2.5 V 

J 
I Min, instantaneous trigger current 
'GT 

to initiate turn-on at T. = 25° C 25 mA ~~/ 

VGD Max, continuous gatenon-trigger 
voltage 250 mV 

INSULATION 

Designed to withstand 5kVr.m.s.betweenallelectricalterminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 360 
12.6 

g 
oz 

Dimensions See outline drawing on page D5 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTIC 1 I - 1009E 

1, Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 

VIRM 

R -C in primary 
of transformer 

R-C in secondary 
of transformer 

C RXC C RxC 
(µF) (µs) (µF) (µs) 

I I T2
2.0 200 

mag 
150 225 

mag 
V1 V1

I I T2
1.5 400 ~ 225 400 V  g 

1 1 

I I T2
1.0 800 

mag 
300 900 

mag 
VI VI

200 

275 

350 

Where 

I = magnetising primary r,m.s, current (A). 
mag 

V1
T 

V 
2 

V 1 = transformer primary r . m . s . voltage (V) . 

VZ =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit moat provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001, MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reversevoltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by~-

Z 
__ r . m. s . applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current =r.m.s. symmetrical current x x1.6 

See also English Electric G.S. Fuse Data 

4. Suitable Replacement Devices 

Thyristors BTY79 - 1000R 

Diodes BYX39 - 1000R 

DECEMBER 1967 

~~ 
(MuAaral 

V OTKll - 1009E Page D4 



THREE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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THREE-PHASE 
THYRISTOR STACK 
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THREE-PHASE 
THYRISTOR STACK 

OTK I I - 1009E 
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THREE~PHASE 
THYRISTOR STACK 

OTK2 I - 1209 

The OTK21-1209 is a three-phase a,c. controller suitable for operation 
from 440V mains. It is capable of supplying an r.m.s. current of up to 
LSA per phase at 35oC under forced air cooling conditions, with 180°  con-
duction of each thyristor, and controlling a total power of up to 21kW. 

QUICK REFERENCE DATA 

Input 

V1RM 
Max. repetitive peak a.c. voltage 1100 V 

Output 

IO Max, r.m.s. current per phase, 21 A 
resistive or inductive load, 
180o conduction of each thyristor, 
natural convection cooling, T

amb ~ 35oC 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

Load 

ti

Load 

ti
B 7784 

Load 

ti
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50-400Hz. 

Electrical 

Input voltage (per phase ) 

Vl(~ S) Max, r.m.s. voltage 565 V 

VIRM 
Max. repetitive peak a.c. voltage 1100 V 

VISM 
Max. non-repetitive peak a.c. voltage 1100 V 
(t < lOms, see note 5) 

Output current (per phase ) 

IO Max. r.m.s. current 
resistive or inductive load, 
180° conduction of each thyristor 
and natural convection cooled 

Tamb ~ 35°C 21 A 

Tamb ~ 35° C See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb 
X35°C 28 A 

Tamb' 35° C See curve on page C1 

IORM 
Max. repetitive peakforwardcurrent 160 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max. 125 

Tamb 
max. (see also curves on page C1) 125 ° C 

oC

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VGT Min. instantaneous trigger voltage 
to initiateturn-on at T. = 25°C 3.5 V 

J 
IG~, Min. instantaneous trigger current 

to initiate turn-on at T. = 25°C 65 mA 
J 

VGD Max.. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand 5kVr.m.s.between.allelectricalterminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 

Dimensions 

3.8 kg 
8.5 lb 

See outline drawing on page D5 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTK2 I - 1209 

1. Suppression of transient voltage surge due to stored energy in trans-

former core. 

A damping circuit should be placed across the transformer if there is 

a possibility of the maximum non-repetitive peak reverse voltage being 

exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

ISM 
R-C in 

of transformer 

C 

(µF) 

I 

primary 

RxC 

(µs) 

R-C in secondary 

of transformer 

C 

(µF') 

I T2
g 

RxC 

(µs) 

VIRM 

2.0 150 200 200 
`ma 

1 

I 

225 
V 

1 

I T2

1.5 
mag

225 
mag 

275 400 vl

I 
ag 

400 vl

I T2
g 1.0 

Where 

300 350 800 
V 

1 
900 

V 
1 

Imag = magnetising primary r.m.s. current (A). 

T 

V1

V2

V1 = transformer primary r.m.s, voltage (V). 

V2 = transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 

as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn-on at the operating junction 

temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 

providing the absolute gate voltage, current and power ratings are not 

exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 

following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 

nominal current rating. 

(b) The applied voltage must not exceed the nominal peak rated voltage 

of the fuse. 

(c) The stack it is protecting must have a transient reverse voltage in 

excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the Fuse data. 

The impedance to limit the prospective current is given by:-

Z 
_ r.m.s. applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x~x1.6 

See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTX47-1200R 
Diodes BYX25-1000 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward breakover. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 

DECEMBER 1967 OTK21-1209 Page D4 



THREE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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THREE-PHASE 
THYRISTOR STACK 
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THREE-PHASE 
THYRISTOR STACK OTK2 I - 1209 
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THREE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTK23- 1208 

The OTK23-1208 is ahalf-controlled three-phase thyristor stack with a 
flywheel diode, intended for 440V mains. It is suitable for natural convection 

orforced air cooling and is capable of supplying up to 30A at Tamb-35°C. 

QUICK REFERENCE DATA 

Input 

VI(rms) 
Max. r.m.s. voltage 570 V 

Output 

VO Max. average voltage 770 V 

I 
O 

Max. average current 

iamb-35 oC, natural convection 

cooling) 

23 A 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for frequency range 50 to 400Hz. 

Electrical 

VI(rms) 
Max. r.m,s. input voltage 570 V 

VIM  Max. crest working voltage 800 V 

VIRM 
Max, repetitive peak input voltage 1100 V 

VISM 
Max, non-repetitive peak input 
voltage (t <lOms, see note 4) 1100 V 

VO Max. average output voltage 770 V 

IO Max, average output current, 
resistive or inductive load, 

120°  conduction of thyristors, 
natural convection cooling 

Tamb 
~35oC 23 A 

Tamb 
>35oC See curve on page C1 

forced air cooling at 500ft/minute 

Tamb 
`35oC 

Tamb ~ 35°C 

IORM 
Max. repetitive peak output current 

Temperature 

Tstg max. 

Tab  (operating) 

30 A 

See curve on page C1 

160 A 

125 
oC

See curve on page Cl 

THYR,ISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VGT Min. instantaneous trigger voltage 
to initiate turn-on at T, =25° C 3.5 V 

J 
IG,r  Min. instantaneous trigger current 

to initiate turn-on at T. =25° C 65 mA 
J 

VGD Max. continuous gate non trigger 

voltage 250 mV 

INSULATION 

Designed towithstand5kV r.m,s,betweenallelectrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 3.8 kg 

8.5 lb 

Dimensions See outline drawing on page D5 
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THREE-PHASE 
THYRISTOR STACK 

OTK23- 1208 

OPERATING NOTES 

1. Suppression of transientvoltagesurgeduetostoredenergyintransformer 
core. 

Adamping circuit should be placed across the transformer if there is a 
possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows:-

VISM 
R-C in primary R-C in secondary 
of transformer of transformer 

VIRM C RxC C RxC 
(µF) (µs) (µF) (µs) 

I I T2
2.0 200 

Va 
150 225 

mV 
1 1 

200 

I I T2
1.5 400 V ag 225 400 

mV 
275 

1 1 

I I T2
1,0 800 ~ 300 900 

mV 
350 

1 1 

Where I =magnetising primary r.m.s. current (A) 
mag 

V1 where V1=transformer primary r,m,s, voltage (V) 

T V2 V2 =transformer secondary r.m.s, voltage (V) 

The capacitance values calculated from the above table are minimum 
values andshould beincreased to take account of circuit variations such 
as component tolerances. 

2, Toensurethatallthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger modules are available for thisstack.(TypeNo.MY5001, MY5011, 
one per phase) 

DECEMBER 1966 
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3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to: - 

(a) 

~) 

(c) 

The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

Theappliedvoltagemustnotexceed the nominal peak rated voltage 
of the fuse. 

The stack, it is protecting, must have a transient reverse voltage 
in excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse 
data. Theimpedancetolimit the prospective current is given by:-

r.m.s. applied voltage 
Z 

r.m.s. symmetrical current 

Peak asymmetrical current = r . m . s .symmetrical current x~F x 1.'6 

See also English Electric GSG fuse data. 

4. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitiveratingcanbe 
increased to 1200V. 

5. Suitable replacement devices 
Thyristors BTX47-1200R 
Diodes in bridge circuit BYX25-1000 
Flywheel diode BYX25-1000R 

~~ 

~~ 

`~ 

~~ 
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THREE-PHASE 
THYRISTOR STACK 
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THREE-PHASE 
THYRISTOR STACK 
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THREE-PHASE 
THYRISTOR STAG( OTK27- 1209 

The OTK27-1209 is a three-phase a.c. controller suitable for operation 
from 440V mains. It is capable of supplying an r.m.s. current of up to 
32A per phase at 35°C under forced air cooling conditions with 180° con-
duction of each thyristor and controlling a total power of up to 24kW. 

QUICK REFERENCE DATA 

Input 

VIRM 
Max. repetitive peak a.c. voltage 1100 V 

Output 

IO Max. r.m.s. current per phase, 27 A 
resistive or inductive load, 
180°  conduction of each thyristor, 
natural convection cooling, 

Tamb ~ 35°C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

Load 

'~. 

Load 

ti

Load 

'~.. 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50-400Hz. 

Electrical 

Input voltage (per phase ) 

VI(RMS) ~• r.m.s, voltage 565 V 

VIRM 
Max. repetitive peak a.c. voltage 1100 V 

VISM 
Max. non-repetitive peak a.c. voltage 1100 V 
(t <lOms, see note 5) 

Output current (per phase) 

IO Max, r.m.s. current, 
resistive or inductive load, 
180° conduction of each thyristor 
and natural convection cooled 

Tamb. ~ 35°C 

Tamb 
>35°C 

Forced air cooled at 500ft/minute 

Tamb 
s35°C 

Tamb ~ 35°C 

27 A 

See curve on page C1 

32 A 

See curve on page C1 

IORM 
Max. repetitive peak forward current 160 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max. 

Tamb 
max. (see also curve on page C1) 

125 

125 

oC

oC

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VGT Min. instantaneous trigger voltage 
to initiate turn-on at T, = 25° C 3.5 V 

J 
IGZ, Min. instantaneous trigger current 

to initiate turn-on at T. = 25°C 65 mA 
J 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designedtowithstand 5kVr.m.s.betweenallelectrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx. ) 

Dimensions 

6.0 kg 
13.2 lb 

See outline drawing on page D5 

~~ 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTK27- 1209 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peals reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 

V IRM 

2.0 200 

1.5 400 

1.0 800 

R-C in primary 
of transformer 

C RxC 
(µI') (µs} (µF) 

R-C in secondary 

of transformer 

C RxC 
(µs) 

I I T2
150 

mag 
200 ~- 

1 
225 

V1

I I T2

225 
mag 

275 ~- 

1 

400 
V1

I I T2
300 

mag 
350 ~ 

1 
900 

V1

Where 

I = magnetising primary r.m.s. current (A). 
mag 

T = 
V 

2 

V1

Vl  = transformer primary r,m.s. voltage (V). 

V2 = transformer secondary r,m,s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2, To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instan-

taneous trigger current to initiate turn-on at the operating junction 

temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 
providing the a:o~olute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001, MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m,s. current through tl-ie fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z 
_ r.m.s. applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s, symmetrical current x x1.6 
See also English Electric G.S.G. Fuse Data. 

4, Suitable Replacement Devices 

Thyristors BTX47-1200R 

Diodes BYX25-1000 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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THREE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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THREE-PHASE 
THYRISTOR STACK 
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THREE-PHASE 
THYRISTOR STACK 

OTK27- 1209 
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.THREE-PHASE 
THYRISTOR STACK 

TENTATNE DATA 

OTK30 - 1208 

The OTK30-1208 is ahalf-controlled three-phase thyristor stack with fly-
wheel diode, intended for 440V mains. It is suitable for natural convection 
or forced air cooling andis capable of supplying up to 37A at Tamb-35oC' 

QUICK REFERENCE DATA 

Input 

VI(rms) 
Max. r.m.s. voltage 570 V 

Output 

VO Max. average voltage 770 V 

IO Max. average current (Ta b =35° C) 30 A 
(natural convection cooling 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 

The following ratings apply for the frequency range 50 to 400c/s. 

Electrical 

VI(rms) 
Max. r.m.s. input voltage 570 V 

VIM  Max. crest working voltage 800 V 

VIA  Max. repetitive peak input voltage 1100 V 

VIM Max. non-repetitive peak input 
voltage, t < lOms (see note 4) 1100 V 

VO Max. average output voltage 770 V 

IO Max. average output current, 
resistive or inductive load, 
180°  conduction of thyristors, 
natural convection cooling 

Tamb 
s35°C 30 A 

Tamb ~ 
35oC See curve on page C1 

forced air cooled at 500ft/minute 

Tamb 
X35°C 37 A 

Tamb ~ 
35oC See curve on page Cl 

IOC  Max. repetitive peak output 
current 160 A 

Temperature 

Tstg max. 

Tamb 
max' 

125 

125 

THYR,ISTOR TRIGGERING CHARACTERISTICS (See curve on page C4) 

VGT 

IGT 

VGD 

Max. instantaneous trigger voltage 
to initiate turn-on at T.=25° C 

l 
Min. instantaneous trigger current 
to initiate turn-on at T.=25° C 

J 
Max. continuous gate non-trigger 
voltage 

oC

oC

3.5 V 

65 mA 

250 mV 

INSULATION 

Designedtowithstand 5kV r.m. s, betweenall electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 5.0 kg 

11 lb 

Dimensions See outline drawing on page D5 

'`/ 

~~ 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTK30 - 1208 

1. Suppression of transient voltage surge due to stored energy in trans-

former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 

exceeded due to transient surges caused by the stored energy in the 

transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as followa:-

VISM 
R-C in primary 
of transformer 

C RxC 

R-C in secondary 
of transformer 

C RxC 
V IRM 

(µF') (µs) (µF) (Fis) 

I I T2

2.0 150 200 200 
VaF 

225 ~ 

1 1 

I I T2
1,5 225 

mag 
275 400 

Val 

1 
400 

V1

I I T2

1.0 300 350 800 
Vag 

900 
~g 

1 1 

Where 

I =magnetising primary r.m.s. current (A) 
mag 

T 
V1

V2

V1 =transformer primary r.m.s. voltage (V) 

V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above tables are minimum 

values andshouldbe increased to take account of circuit variations such 

as component tolerances. 
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2. Toensurethatallthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instant-
aneous trigger current to initiate turn-on at the operating junction tem-
perature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the inter-
section of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type No. MY5001, MY5011, 
one per phase. 

3. Fhsing 

When selectingafusetoprotectthestackagainst short circuit the follow-
ing rules must be adhered to:-

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

The stack,it is protecting, must have a transient reverse voltage 
in excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. The 
impedance to limit the prospective current is given by:-

~_r.m.s. applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current=r.m.s. symmetrical currentx ~x 1.6. 
See also English Electric GSG fuse data. 

4. The limit of i100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward breakover. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V . 

~) 

(c) 

AUGUST 1966 

~1 
I~~~) 

V 
Page D4 
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THREE-PHASE 
THYRISTOR STACK OTK30 - 1208 
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THREE-PHASE 
THYRISTOR STACK 

OTK35-1209 

The OTK35-1209 is a three-phase a.c. controller suitable for operation 
from 440V mains. It is capable of supplying an r.m.s, current of up to 
35A per phase at 55oC under forced air cooling conditions with 180° con-
duction of each thyristor and controlling a total power of up to 26kW. 

QUICK REFERENCE DATA 

Input 

VIA  Max. repetitive peak a.c. voltage 1100 V 

Output 

IO Max. r.m.s. current per phase, 35 A 
resistive or inductive load, 
180°conduction of each thyristor, 
natural convection cooling, 

Tamb ~ 35oC 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

Load 

ti

Load 

'~ 

~B 7784 

Load 

ti
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50-400Hz. 

Electrical 

Input voltage (per phase ) 

VI(RMS) 
Max. r.m. s. voltage 565 V 

VIRM 
Max. repetitive peak a.c. voltage 1100 V 

VISM 
Max. non-repetitive peak a.c. voltage 1100 V 

(t ~lOms, see note 5) 

Output current (per phase) 

IO Max. r.m.s, current 
resistive or inductive load, 
1800 conduction of each thyristor 
and natural convection cooled 

Tamb ~ 35°C 35 A 

Tamb ~ 35° C See curve ~ ,,1ge C1 

Forced air cooled at 500ft/minute 

Tamb ~ 55°C ., A 

Tamb ~ 55° C Se- . .:~•, a on page C1 

IORM 
Max. repetitive peak forward current 200 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max. 125 oC 

Tamb 
max. (see also curves on page C1) 125 °C 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

I 
i 

VGT Min. instantaneous trigger vooltage 
to initiate turn-on at T. = 25 C 3.5 V 

J 
IG,r Min. instantaneous trigger current 

to initiate turn-on at T. = 25oC 65 mA 
J 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand 5kVr.m.s, between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 6.0 kg 
13.2 lb 

Dimensions See outline drawing on page D5 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTK35-1209 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows, 

VISM 
R-C in 
of transformer 

C 

(µF') 

I 
mag 

primary 

RXC 

(µs) 

VIRM 

2.0 150 225 200 
V1

I 
mag

1.5 225 400 400 
V1

I 
1.0 

Where 

~- 300 900 800 
V1

R-C in secondary 
of transformer 

C RxC 

(µF') (µs) 

I T2
mag 

200 
V1

I T2
mag 
V1

I T2
mag 

V1

275 

350 

Imag = magnetising primary r,m.s. current (A). 

V1
T 

V 
2 

V1 = transformer primary r.m.s, voltage (V). 

V2 = transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) 

ro) 

The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by~-

Z 
_ r.m.s. applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current = r.m.s. symmetrical current x x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTX48-1200R 

Diodes BYX25-1000 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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THREE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 
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THREE-PHASE 
THYRISTOR STACK 
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THREE-PHASE 
THYRISTOR STACK 

OTK35-1209 
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THREE-PHASE 
THYRISTOR STACK 

OTK87- 1209 

The OTK87-1209 is a three-phase a.c. controller suitable for operation 
from 440V mains. It is capable of supplying an r.m.s. ~ ;rrent of up to 
87A per phase at 60oC under forced air cooling conditions with 180° con-
duction of each thyristor and controlling a total power of up to 66kW. 

QUICK REFERENCE DATA 

Input 

VIM Max, repetitive peak a.c. voltage 1100 V 

Output 

IO Max. r.m.s. current per phase, 87 A 
resistive or inductive load, 
180°conduction of each thyristor, 
natural convection cooling, 

Tamb 
`35oC 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DLAGRAM 

Load 

ti

Load 

ti
~B 7784 

Load 

ti
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RATINGS 

Limiting values of operation according to the absolute maximum system. 

The follo~tidng ratings apply for the frequency range 50-400Hz. 

Electrical 

Input voltage (per phase) 

VI(RMS) 
blax. r.m.s. voltage 565 V 

VIRM 
Max. repetitive peak a.c. voltage 1100 V 

VISM 
Max. non-repetitive peak a.c. voltage 1100 V 

(t <lOms, see note 5) 

Output current (per phase) 

IO Max. r.m.s, current 
resistive or inductive load, 
180°  conduction of each thyristor 
and natural convection cooled 

Tamb ~ 35°C 87 A 

Tamb 
>35° C See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb ~ 60° C 87 A 

Tamb > 60° C See curve on page C1 

IORM 
Max. repetitive peakforwardcurrent 200 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max. 125 °C 

Tamb 
max. (see also curve on page C1) 125 ° C 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4 ) 

V Min, instantaneous trigger voltage 
GT 

to initiate turn-on at T. = 25° C 3.0 V 
J 

IG1, Min. instantaneous trigger current 
to initiate turn-on at T. = 25oC 80 mA 

J 
VGD Max, continuous gate non-trigger 

voltage 250 mV 

INSULATION 

Designed to withstand 5kVr.m.s.betweenallelectrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 8.5 kg 
19 lb 

Dimensions See outline drawing on page D5 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTK87- 1209 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 

VIRM 

R-C in primary 
of transformer 

C 
(µF) 

I 
2.0 200 ~- 

1 

I 
1.5 400 V ~- 

1 

I 
1,0 800 ~- 

1 

Where 

R-C in secondary 
of transformer 

RXC 
(µs) 

C 
(µF) 

I T2

RxC 
(µs) 

150 200 225 ~— 
1 

I T2
225 275 400 ~-- 

1 

I T2
300 g 350 900 

V 
1 

I = magnetising primary r.m.s, current (A). 
mag 

T 
V1

V2

V1 = transformer primary r.m.s. voltage (V). 

V2 = transformer secondaryr.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuitvariationa such 
as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 

intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not '~./ 
exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001, MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by: -

Z 
_ r.m.s. applied voltage 

r.m.s, symmetrical current 

Peak asymmetrical current = r.m.s, symmetrical current x x1.6 

See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTX49-1200R 

Diodes BYX15 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 

~/ 
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THREE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

OTK87- 1209 
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THREE-PHASE 
THYRISTOR STACK 
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MAXIMUM R.M.S. STARTING C URRENT PER PHASE 
PLOTTED AGAINST DURATION OF START 
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THREE-PHASE 
THYRISTOR STACK 

OTK87- 1209 
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THREE-PHASE 
THYRISTOR STACK 

OTK 110- 1209A 

The OTK110-1209A is a three-phase a,c. controller suitable for operation 

from 440V mains. It is capable of supplying an r.m.s. current of up to 

150A per phase at 35°C under forced air cooling conditions, with 180° 

conduction of each thyristor, and controlling a total power of up to 107kW. 

QUICK REFERENCE DATA 

Input 

VIRM 
Max. repetitive peak a.c. voltage 

Output 

IO Max. r.m.s. current per phase 
resistive or inductive load, 

180°  conduction of each thyristor, 
natural convection cooling, 

Tamb 
s35°C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

Load 

ti

Load 

'~ 

1100 V 

110 A 

Load 

ti
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50-400Hz. 

Electrical 

Input voltage (per phase ) 

VI(~ S) Max. r.m.s. voltage 565 V 

VIRM 
Max. repetitive peak a.c. voltage 1100 V 

VISM 
Max. non-repetitive peak a.c. voltage 1100 V 
(t <lOms, see note 5) 

Output current (per phase) 

IO Max. r.m.s, current, 
resistive or inductive load, 
180°  conduction of each thyristor 
and natural convection cooled 

Tamb ~ 35°C 110 A 

Tamb ~ 35° C See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb ~ 35°C 150 A 

Tamb ~ 35°C See curve on page C1 

IORM 
Max, repetitive peakforwardcurrent 380 A 

IOSM 
Max, surge current See curve on page C2 

Temperature 

Tstg max. 125 °C 

Tamb ~' (see also curves on page C1) 125 °C 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4 ) 

VG,r Min. instantaneous trigger voltage 
to initiate turn-on at T. = 25°C 3.0 V 

J 
IGT Min. instantaneous trigger current 

to initiate turn-on at T. = 25° C 80 xnA 
J 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand SkVr.m.s.betweenallelectrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 

Dimensions 

9 kg 
20 lb 

See outline drawing on page D5 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTK 110- 1209A 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 

VIRM 

R-C in primary R-C in secondary 
of transformer of transformer 

C RxC C RxC 
(µF) (µs) (µF) (µs) 

I 
2.0 200 

V 

ag 
150 

1 

I 

1.5 400 ~- 225 

1 

I 
1.0 800 ~- 300 

1 

Where 

I T2

225 
mag 
V1

I T2

400 
mag 
V1

I T2
900 

mag 
V1

200 

275 

350 

I = magnetising primary r.m.s. current (A). 
mag 

T 

V1

V2

V1

V2

= transformer primary r.m.s. voltage (V). 

= transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 
values and should be increased to take account of circuit variations such 
as component tolerances. 
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2 To ensure that all thyristors trigger, the firing circuit must provide 

both the minimum instantaneous trigger voltage and the minimum instan-

taneous trigger current to initiate turn-on at the operating junction 

temperature. To do this, the source resistance load line on the gate 

characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos. MY5001,MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed ita 
nominal current rating. 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

(b) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z 
_ r.m.s, applied voltage 

r. m. s .symmetrical current 

Peak asymmetrical current =r.m.s, symmetrical current x ✓2x1.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTX50-1200R 

Diodes BYX15 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward breakover. 1f the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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THREE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

OTK 110- 1209A 

JANUARY 1968 

~~ 

l~~~l 
V 

OTK110-1209A Page D5 





THREE-PHASE 
THYRISTOit STACK 
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THREE-PHASE 
THYRISTOR STACK OTK 1 10- 1209A 
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THREE-PHASE 
THYRISTOR STACKS 

TENTATIVE DATA 

OTK 120- 1208 
OTK 120- 1208A 

The OTK120-1208, 1208A are half-controlled three-phase thyristor stacks 
each having a flywheel diode, intended for 440V mains. They are suitable 
for natural convection or forced air cooling and are capable of supplying 
up to 120A at Tamb=70 C. The OTK120-1208A is electrically similar to 
the OTK120-1208, but has a different mechanical arrangement.. 

QUICK REFERENCE DATA 

Input 

VI(rms) 
Max. r.m.s. voltage 570 V 

Output 

VO blax. average voltage 770 V 

IO Max. average current 120 A 
(Tamb-35°C, natural convection 

cooling) 

OUTLINE AND DIMENSIONS 

For details see pages D5 and D6 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for frequency range 50 to 400Hz. 

Electrical 

VI(rms) 
Max. r.m.s. input voltage 570 V 

VIM Max. crest working voltage 800 V 

VIRM 
Max. repetitive peak input voltage 1100 V 

VISM 
Max. non-repetitive peak input 
voltage (t < lOms, see note 4) 1100 V 

V(~ Max. average output voltage 770 V 

IO Max. average output current, 
resistive or inductive load, 
1200 conduction of thyristors, 
natural convection cooled 

Tamb ~ 35°C 120 A 

Tamb 
> 35oC 

forced air cooled at 500ft/minute 

T~ b ~70 C 

T~ b > 70oC 

IOC  Max, repetitive peak output current 

Temperature 

Tstg max. 

Tamb 
(operating) 

See curve on page Cl 

120 A 

See curve on page Cl 

200 A 

125 oC 

See curve on page C1 

THYRISTOR TRIGGERING CHARACTERISTICS (See curve on page C4) 

VGT 

IGT 

VGD 

INSULATION 

Min. instantaneous trigger voltage 
to initiate turn-on at T.=25° C 

J 
Min. instantaneous trigger current 
to initiate turn-on at T,=25° C 

J 
Max. continuous gate non trigger 
voltage 

3.0 V 

100 mA 

250 mV 

Deaignedtowithstand5kV r.m,s.betweenallelectrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) OTK120-1208 20 
40.2 

OTK120-1208A 14.5 
32 

kg 
lb 

kg 
lb 

`J 
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THREE-PHASE 
THYRISTOR STACKS 

OPERATING NOTES 

OTK 120- 1208 
OTK 120- 1208A 

1. Suppression of transient voltage surgeduetostoredenergyintransformer 
core. 

Adamping circuit should be placed across the transformer if there is a 
possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A aeries R-C circuit or voltage dependent resistor 
may be used. 

Thevaluea of R-C components of the damping circuit may be calculated 
as follows : - 

VIM R-C in primary R-C in secondary 
of transformer of transformer 

VIRM C RxC C RxC 
(µF) (µs) (µF) (µs) 

I I T2
2.0 200 ~ 150 225 

mV 
200 

1 1 

I 
1,5 400 VsY 225 400 

1 

I T2
mag 
V1

275 

I I T2
1.0 800 ~ 300 900 

~g 
350 

1 1 

Where I =magnetising primary r.m.s, current (A) 
mag 

Vl  where V1 =transformer primary r.m.s. voltage (V) 

T V2 V2 =transformer secondary r.m.s. voltage (V) 

The capacitance values calculated from the above table are minimum 
valuesandshouldbe increased to take account of circuit variations such 
as component tolerances. 

2. Toenaurethatallthyristorstrigger, the firing circuit must provide both 
the minimum instantaneous trigger voltage and the minimum instan-
taneoua trigger currant to initiate turn-on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
interaectio~n of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger modules are available for these stacks. (Type No. MY5001, 

MY5011, one per phase) 
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3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to: 

(a) The steady r.m.s. current through the fuse must not exceed its `,/ 
nominal current rating. 

~) 

(c) 

The applied voltage must not exceed the nominal peak rated voltage 
of the fuse. 

The stack, it is protecting, must have a transient reverse voltage 
in excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse 
data. Theimpedancetolimit the prospective current is given by:-

Z-r.m.s. applied voltage 
r.m.s, symmetrical current 

Peak asymmetrical current = r. m, s ,symmetrical current x f x 1.6 

See also English Electric GSG fuse data. 

4. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitiveratingcan be 
increased to 1200V. 

5. Suitable replacement devices 
Thyristors BTX49-1200R 
Diodes in bridge arms BYX15 
Flywheel Diode BYX16 

`~/ 

~./ 

~' 
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THREE-PHASE 
THYRISTOR STACKS 

OUTLINE AND DIMENSIONS : OTK120-1208 

z 
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~J Q~ ~1 C' 

C m 

474max 

G 
_~~o 

OTK 120- 1208 
OTK 120- 1208A 

Fixing 
holes 
7 Odia. 

Note 
Terminations lie within 
side-plate area but clearance 
must be provided externally. 
+, -and.-~ terminations are 
3/8" UNF. 
A. C, connections are split 
to permit fusing if required. 

All dimensions in millimetres 
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OUTLINE AND DIMENSIONS : OTK120-1208A 
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THREE-PHASE 
THYRISTOR STACKS 

OTK 120- 1208 
OTK 120- 1208A 
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MAXIMUM MEAN OUTPUT CURRENT PLOTTED AGAINST AMBIENT 
TEMPERATURE. 120°  CONDUCTION OF EACH THYRLSTOR. MAXIMUM 

AVERAGING TIME 2pme. 
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THREE-PHASE 
THYRISTOR STACKS 

OTK 120- 1208 
OTK120-1208A 
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THREE-PHASE 
THYRISTOR STACK 

TENTATIVE DATA 

OTK 130- 1209 

The OTK130-1209 is a three-phase a.c. controller suitable for operation 

from 440V mains. It is capable of supplying an r.m.s. current of up to 

150A per phase at 45°C under forced air cooling conditions, with 180°

conduction of each thyristor, and controlling a total power of up to 107kW . 

Input 

VIRM 

QUICK REFERENCE DATA 

Max. repetitive peak 

a.c. voltage 1100 V 

Output 

IO Max. r.m.s. current per phase, 130 A 
resistive or inductive load, 
180o conduction of each thyristor, 
natural convection cooling, 
Tamb~35°C 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 

Load Load Load 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage (per phase) 

VI(RMS) 
Max• r.m.s, voltage 565 V 

VIRM 
Max. repetitive peak a.c, voltage 1100 V 

VISM 
Max. non-repetitive peak a.c. voltage 1100 V 
(t<lOms, see note 5) 

Output current (per phase) 

IO Max. r.m.s, current, 
resistive or inductive load, 
180° conduction of each thyristor, 
and natural convection cooled 

Tamb~35° C 130 A 

Tamb~35oC See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb~45°C 150 A 

Tamb~45oC See curve on page C1 

IORM Mme• repetitive peak forward current 380 A 

IOSM 
Max. surge current See curve on page C2 

Temperature 

Tstg max• 125 oC 

Tamb 
max. (see also curves on page C1) 125 oC 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VGT Min, instantaneous trigger voltage 
to initiate turn-on at T,=2b C 3.0 V 

J 
IGT Min, instantaneous trigger current 

to initiate turn-on at T j = 25 C 80 mA 

VGD Max, continuous gate non-trigger voltage 250 mV 

INSULATION 

Designed to withstand 5kVr.m.s, between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 14.9 
33 

Dimensions 

kg 
lb 

~/ 

\~ 

See outline drawing on page D5 ~~ 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTK 130- 1209 

1. Suppression of transient voltage surge due to stored energy in trans-
former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 
R-C in 
of transformer 

C 

G1F) 

I 

primary 

RxC 

(µs) 

R-C in secondary 
of transformer 

C 
(µF) 

I T2
mom — 

RxC 
(µe) 

VIRM 

2.0 150 200 200 —~ 
V1

I 
ma 

225 
V1

I T2
mom - 1.5 225 275 400 

V1

I 

400 
V1

I T2
1.0 

Where 

mag 
300 m—~-- 350 800 

V1
900 

VI

I =magnetising primary r.m.s. current (A). 
mag 

T 
V1

V2

V1 =transformer primary r.m.s, voltage (V). 

V2 =transformer secondary r.m.s, voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 
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2. To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. To do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 
intersection of the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos . MY5001, MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m.s. current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak ratedvoltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:- 

Z = r.m.s, applied voltage 
r.m.s. symmetrical current 

Peak asymmetrical current =r.m.s. symmetrical currentx~xl.6 
See also English Electric G.S.G. Fuse Data. 

4. Suitable Replacement Devices 

Thyristors BTX50-1200R 

Diodes BYX15 

5. The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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THREE-PHASE 
THYRISTOR STACK 

OUTLINE AND DIMENSIONS 

OTK 130- 1209 
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THREE-PHASE 
THYRlSTOR STACK 
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THREE-PHASE 
THYRISTOR STACK 

OTK 130- 1209 
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THREE-PHASE 
THYRISTOR STACK 

OTK 160- 1208A 

TENTATIVE DATA 

The OTK160-1208A is ahalf-controlled three-phase thyristor stack with 
flywheel diode intended for 440V mains. It is suitable for natural convection 
or forced air cooling and is capable of supplying up to 170A at an ambient 
temperature of 55oC. 

QUICK REFERENCE DATA 

Input 

VI(RMS) 
Max. r.m.s. voltage 570 V 

Output 

VO Max. average voltage 770 V 

IO Max. average current 160 A 
(natural convection cooling, 

Tamb - 
35oC) 

OUTLINE AND DIMENSIONS 

For details see page D5 

CIRCUIT DIAGRAM 
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RATINGS 

Limiting values of operation according to the absolute maximum system. 
The following ratings apply for the frequency range 50 to 400Hz. 

Electrical 

Input voltage 

VI(RMS) ~• r.m.s. voltage 570 V 

VIM  Max. crest working voltage 800 V 

VIRM 
Max, repetitive peak voltage 1100 V 

VISM • non-repetitive peak voltage 
(t<lOms, see note 5) 1100 V 

Output voltage 

VO Max. average voltage 770 V 

Output current 

IO Max. average current, 
resistive or inductive load, 
120° conduction of each thyristor, 
natural convection cooled 

Tamb~35 C 160 A 

Tamb~35° C See curve on page C1 

Forced air cooled at 500ft/minute 

Tamb~55oC 170 A 

Tamb~55° C See curve on page Cl 

IORM M~ • repetitive peak current 500 A 

IOSM Mme• surge current See curve on page C2 

Temperature 

Tstg max. 125 

Tamb 
max. (see also curves on page C1) 125 

THYRISTOR TRIGGERING CHARACTERISTICS (see curve on page C4) 

VGT Min: instantaneous trigger voltage 
to initiate turn-on at T.=25° C 3.0 V 

J 
IG,r  Min. instantaneous trigger current 

to initiate turn-on at T.=25° C 80 mA 

VGD Max. continuous gate non-trigger voltage 250 mV 

INSULATION 

°C 
oC

Designedtowithstand5kVr.m.s,between all electrical terminations joined 
together and the frame. 

MECHANICAL DATA 

Weight (approx.) 

Dimensions 

16 kg 
35 lb 

See outline drawing on page D5 
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THREE-PHASE 
THYRISTOR STACK 

OPERATING NOTES 

OTK 160- 1208A 

1. Suppression of transient voltage surge due to stored energy in trans-

former core. 

A damping circuit should be placed across the transformer if there is 
a possibility of the maximum non-repetitive peak reverse voltage being 
exceeded due to transient surges caused by the stored energy in the 
transformer core. A series R-C circuit or voltage dependent resistor 
may be used. 

The values of R-C components of the damping circuit may be calculated 
as follows. 

VISM 
R-C in primary 
of transformer 

C RXC 

(µF) (µs) 

I 

ft-C in secondary 
of transformer 

C RxC 

(µF) (µs) 

I T2

VIRM 

2.0 
ma 

150 
mag 

200 200 
V1

I 

225 
V1

I T2

1.5 
ma 

225 mom _ 275 400 
V1

I 

400 
V1

2 
I T 

1,0 

Where 

ma 
300 m-~-_ 350 800 

V1
900 

V1

I =magnetising primary r.m.s. current (A). 
mag 

T 

V1

V2

V1 =transformer primary r.m.s. voltage (V). 

V2 =transformer secondary r.m.s. voltage (V). 

The capacitance values calculated from the above tables are minimum 

values and should be increased to take account of circuit variations such 

as component tolerances. 
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2, To ensure that all thyristors trigger, the firing circuit must provide 
both the minimum instantaneous trigger voltage and the minimum instan-
taneous trigger current to initiate turn - on at the operating junction 
temperature. 'I'o do this, the source resistance load line on the gate 
characteristic must pass through, or above and to the right of, the 

intersection ~~f the minimum instantaneous trigger voltage and current, 
providing the absolute gate voltage, current and power ratings are not 
exceeded. 

Trigger Modules are available for this stack (Type Nos , MY5001, MY5011) 

3. Fusing 

When selecting a fuse to protect the stack against short circuit the 
following rules must be adhered to. 

(a) The steady r.m,s, current through the fuse must not exceed its 
nominal current rating. 

The applied voltage must not exceed the nominal peak ratedvoltage 
of the fuse. 

~) 

(c) The stack it is protecting must have a transient reverse voltage in 
excess of the arc voltage of the fuse. 

The prospective currents must be limited according to the fuse data. 
The impedance to limit the prospective current is given by:-

Z 
_ r,m,s. applied voltage 

r.m.s. symmetrical current 

Peak asymmetrical current =r,m,s. symmetrical current x~x1.6 
See also English Electric G. S. G, Fuse Data, 

4. Suitable Replacement Devices 

Bridge diodes BYX32-1200 

Thyristors BTX50-1200R 

Flywheel diode BYX32-1200 

5, The limit of 1100V for non-repetitive input voltage is to prevent the 
thyristors from switching on by forward break-over. If the occasional 
one cycle into the load can be tolerated, the non-repetitive rating can 
be increased to 1200V. 
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THREE-PHASE 
THYRISTOR STACK 
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THREE-PHASE 
THYRISTOR STACK OTK 160- 1208A 
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THREE-PHASE 
THYRISTOR STACK OTK 160- 1208A 
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