
F A S T  H I G H  V O L T A G E  T H Y R I S T O R  S W I T C H E S
 
T h e s e  s o l i d - s t a t e  s w i t c h e s  a r e  d e s i g n e d  f o r  h i g h  v o l t a g e  h i g h  p e a k  

c u r r e n t  s w i t c h i n g  a p p l i c a t i o n s  s u c h  a s  s h o c k  w a v e  g e n e r a t o r s ,  f l a s h  
l a m p  d r i v e r s ,  c r o w  b a r  c i r c u i t s  a n d  s u r g e  g e n e r a t o r s .  T h e  s w i t c h i n g  

m o d u l e s  c o n t a i n  a  l a r g e  n u m b e r   o f    r e v e r s e  b l o c k i n g  t h y r i s t o r s  ( S C R )  
w i t h  a  s p e c i a l  c h i p  a r c h i t e c t u r e  f o r  h i g h  s u r g e  c o n d i t i o n s .  S e v e r a l  

h u n d r e d  o f  t h e s e  S C R ' s ,  e a c h  w i t h  i t s  o w n  l o w - i m p e d a n c e  g a t e  d r i v e ,  

a r e  c o n n e c t e d  i n  s e r i e s  a n d  i n  p a r a l l e l  t o  e n s u r e  t h e  e x t r e m e  d i / d t  o f  
u p  t o  1 6  k A / µ s .  T h e  s a f e  a n d  s y n c h r o n o u s  c o n t r o l  o f  a l l  S C R ' s  i s  

p e r f o r m e d  b y  a  p a t e n t e d  d r i v e r  w h i c h  p r o v i d e s  a l s o  t h e  h i g h  g a l v a n i c  

i s o l a t i o n  n e c e s s a r y  f o r  h i g h - s i d e  c i r c u i t s  a n d  s a f e t y - r e l e v a n t   
a p p l i c a t i o n s .  

T h e  s w i t c h i n g  m o d u l e s  d e s c r i b e d  h e r e  a r e  s p e c i a l l y  d e s i g n e d  f o r  
c i v i l i a n  p u r p o s e s  a n d  d o  n o t  f a l l  u n d e r  3 A 2 2 8 c  o f  t h e  B I S  C o m m e r c e  

C o n t r o l  L i s t  ( G e r m a n y :  3 A 2 2 8 c  o f  B A F A  A u s f u h r l i s t e ) .  P l e a s e  n o t e  i n  

t h i s  c o n n e c t i o n :  S C R  p r o d u c t s  m a r k e d  w i t h  " S C R / D T "  o r  o p t i o n  " D T - . . "   
s h o w  t u r n - o n  d e l a y  t i m e s  o f  a t  l e a s t  1 µ s  a n d  h a v e  a  s i g n i f i c a n t  t i m e  

j i t t e r .  S y n c h r o n i z a t i o n  I / O ' s  a r e  n o t  a v a i l a b l e  f o r  t h o s e  p r o d u c t s .

I n  c o n t r a s t  t o  c o n v e n t i o n a l  h i g h  v o l t a g e  s w i t c h e s  l i k e  s p a r k  g a p s ,  

e l e c t r o n  t u b e s ,  g a s  d i s c h a r g e  t u b e s  a n d  m e c h a n i c a l  s w i t c h e s ,  t h y r i s t o r  
s w i t c h e s  o f  t h e  s e r i e s  S C R  a n d  S C R / D T  s h o w  v e r y  s t a b l e  s w i t c h i n g  

c h a r a c t e r i s t i c s  i n d e p e n d e n t  o f  t e m p e r a t u r e  a n d  a g e .  T h e  m e a n  t i m e  

b e t w e e n  f a i l u r e s  ( M T B F )  i s  b y  s e v e r a l  o r d e r s  o f  m a g n i t u d e  h i g h e r  t h a n  
t h a t  o f  t h e  c l a s s i c a l  H V  s w i t c h e s .  

A n  i n t e r f e r e n c e - p r o o f  c o n t r o l  c i r c u i t  p r o v i d e s  s i g n a l  c o n d i t i o n i n g ,  
a u x i l i a r y  v o l t a g e  m o n i t o r i n g ,  f r e q u e n c y  l i m i t a t i o n  a n d  t e m p e r a t u r e  

p r o t e c t i o n .  I n  c a s e  o f  f a l s e  o p e r a t i n g  c o n d i t i o n s  t h e  s w i t c h e s  a r e  

i m m e d i a t e l y  i n h i b i t e d  a n d  a  f a u l t  s i g n a l  i s  g e n e r a t e d .  T h r e e  L E D ' s  
i n d i c a t e  t h e  o p e r a t i n g  s t a t e .  T h e  s w i t c h e s  a r e  t r i g g e r e d  b y  a  p o s i t i v e  

g o i n g  p u l s e  o f  3 - 1 0  V o l t s .  T h e  s w i t c h i n g  b e h a v i o u r  w i l l  n o t  b e  

i n f l u e n c e d  b y  t h e  t r i g g e r  r i s e  t i m e  o r  t h e  t r i g g e r  a m p l i t u d e .  A f t e r  b e i n g  
t r i g g e r e d  t h e  s w i t c h e s  r e m a i n  i n  o n - s t a t e  u n t i l  t h e  l o a d  c u r r e n t  d r o p s  

b e l o w  t h e  h o l d i n g  c u r r e n t  ( t y p i c a l  t h y r i s t o r  b e h a v i o u r ) .  T h e  t u r n - o f f  

p r o c e s s  r e q u i r e s  i n s o f a r  a  c u r r e n t  c o m m u t a t i o n ,  a  c u r r e n t  l i m i t a t i o n  o r  
a  c u r r e n t  b y p a s s .   C a p a c i t o r  d i s c h a r g e  a p p l i c a t i o n s  w i t h  c h a r g i n g  

c u r r e n t s  l e s s  t h a n  t h e   h o l d i n g  c u r r e n t  d o  n o t  r e q u i r e  s p e c i a l  t u r n - o f f  
m e a s u r e s .  I n  a l l  o t h e r  c a s e s  t h e  s w i t c h e s  c a n  b e  t u r n e d  o f f  b y  a  s l i g h t  

c u r r e n t  r e v e r s a l ,  w h i c h  i s  g i v e n  i n  m o s t  p u l s e d  p o w e r  a p p l i c a t i o n s  

a n y w a y .  I f  t h e  c u r r e n t  r e v e r s a l  i s  h i g h e r  t h a n  1 0 %  a n d  i f  t h e  p e r i o d i c  
d u r a t i o n  o f  t h e  c u r r e n t  i s  s h o r t e r  t h a n  1  m s ,  a  f r e e - w h e e l i n g  d i o d e  ( e . g .  

B e h l k e  F D A )  m u s t  b e  u s e d  t o  a v o i d  h a r d  t u r n - o f f ,  w h i c h  c a n  d a m a g e  

t h e  s w i t c h i n g  m o d u l e  u n d e r  c e r t a i n  c i r c u m s t a n c e s .  P l e a s e  c o m p a r e  
a l s o  t h e  a p p l i c a t i o n  n o t e  b e l o w .       

T h e  p l a s t i c  c a s e  i s  t h e  c o s t - e f f e c t i v e  s t a n d a r d  p a c k a g e  i n  l o w  
f r e q u e n c y  a p p l i c a t i o n s  w i t h  l o w  a v e r a g e  p o w e r .  F o r  h i g h e r  l o a d s  t h e r e  

a r e  a d d i t i o n a l   c o o l i n g  o p t i o n s  s u c h  a s  c e r a m i c  c o o l i n g  s u r f a c e ,  n o n -

i s o l a t e d  c o o l i n g  f i n s ,  g r o u n d e d  c o o l i n g  f l a n g e  o r  d i r e c t  l i q u i d  c o o l i n g .  
W i t h  t h e s e  o p t i o n s  t h e  M a x i m u m  C o n t i n u o u s  P o w e r  D i s s i p a t i o n  P d ( m a x )  

c a n  b e  i n c r e a s e d  f r o m  5 0  t o  3 0 . 0 0 0  W a t t s .  F o r  f u r t h e r  d e s i g n  
r e c o m m e n d a t i o n s  p l e a s e  r e f e r  t o  t h e  g e n e r a l  i n s t r u c t i o n s .         

H
T
S

T e s t  C i r c u i t  f o r  t r ( o n )

C B    5 0  µ
P 6 0 1 5 A  

N o t e s :

1 .  T o t a l  w i r i n g  i n d u c t a n c e  <  5 0  n H

2 .  C B  i s  a  M A X W E L L  l o w  i n d u c t a n c e
    e n e r g y  s t o r a g e  c a p a c i t o r  ( < 1 0  n H )

3 .  R L  d e p e n d s  o n  v o l t a g e  a n d  p e a k
    c u r r e n t  t e s t  c o n d i t i o n s .  L o w  i n d u c -
    t a n c e  m a s s  r e s i s t o r s ,  C E S I W I D
    s e r i e s  9 0 0 ,  w a s h e r  s t y l e ,  3  i n c h
    d i s c  d i a m e t e r ,  E m a x = 2 7 6 0 0  J  / d i s c .

4 .  V o l t a g e  p r o b e :  T e k t r o n i x  P 6 0 1 5 A
    C u r r e n t  p r o b e :  P e a r s o n  4 9 9 7
    O s c i l l o s c o p e :   T e k t r o n i x  T D S 6 8 4 C
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N o t e :  D 1  i s  a  f a s t  r e c o v e r y  d i o d e  

w i t h  K i l o a m p s  p e a k  c u r r e n t  c a p a -

b i l i t y  ( E . g .  B e h l k e  S e r i e s  F D A )    
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B a s i c  C i r c u i t s

H i g h  S u r g e  C u r r e n t  C a p a b i l i t y  

H T S  2 4 0 - 1 0 0 0 - S C R / D T   2 4  k V  /  1 0  k A

H T S  2 2 0 - 1 0 0 0 - S C R / D T    2 2  k V  /  1 0  k A

 E x t r e m e l y  H i g h  d i / d t

 
T E C H N O L O G Y

S C R

P a t e n t e d

H T S  2 2 0 - 1 0 0 0 - S C R
w i t h  c e r a m i c  

c o o l i n g  s u r f a c e
( O p t .  C C S )    

1
2
3
4
5

T r i g g e r  I n

+ 5 . 0  V D C

F a u l t  O u t

5
0
 R

1 0 µ

C o n t r o l  C o n n e c t i o n  

S t a n d a r d  P l u g
1  -  T r i g g e r  I n p u t  ( 3 - 1 0  V )
2  -  G N D  ( L o g i c  G r o u n d )
3  -  + 5 . 0 0  V D C  ( 6 0 0  m A D C )
4  -  F a u l t  S i g n a l  O u t p u t  ( T T L )
5  -  G N D  ( L o g i c  G r o u n d )

O p t i o n  S P T - C  ( L e m o  P l u g )
1  -  T r i g g e r  I n p u t  ( 3 - 1 0  V )
2  -  G N D  ( L o g i c  G r o u n d )
3  -  + 5 . 0 0  V D C  ( 6 0 0  m A D C )
4  -  F a u l t  S i g n a l  O u t p u t  ( T T L )
S h i e l d i n g  -  G N D

P r o t e c t i v e  G r o u n d

-  U s e  s h i e l d e d  c a b l e s  o r  a p p l y  o p t i c a l  d e c o u p l i n g  a t  t r i g g e r  i n p u t
-  I n p u t  s h o u l d  b e  t e r m i n a t e d  p r o p e r l y  i f  c o n n e c t e d  v i a  c o a x i a l  l i n e
-  N e v e r  m i x  c o n t r o l  w i r i n g  a n d  l o a d  c i r c u i t  w i r i n g .  H e a v y  m a g n e t i c
  f i e l d s  o f  t h e  l o a d  c i r c u i t  c a n  c a u s e  d a n g e r o u s  o v e r v o l t a g e  s p i k e s
  o n  t h e  i n p u t  w i r i n g .  M a l e f u n c t i o n  o r  e v e n  i r r e p a i r a b l e  d a m a g e  o f
  t h e  c o n t r o l  c i r c u i t  c o u l d  b e  t h e  c o n s e q u e n c e .

C u r r e n t  P r o b e

V o l t a g e  P r o b e

W W W . B E H L K E . C O M             B E H L K E  U S A :   1 - 8 5 5 - 4 - B E H L K E           B E H L K E  G E R M A N Y :  + 4 9  ( 0 ) 6 1 7 3  9 2 9 0 2 0o o



 

Specification Symb. Condition / Comment 220-1000-SCR/DT 240-1000-SCR/DT Unit 

Maximum Operating Voltage  VO(max) Ioff < 300 µADC,  Tcase = 70°C 22000 24000 VDC 

Minimum Operating Voltage VO(min)  0 VDC 

Typical Breakdown Voltage Vbr Ioff > 3 mADC,  Tcase = 70°C 24200 26400 VDC 

Maximum Off-State Current Ioff 0.8 x VO, Tcase = 25°C 300 µADC 

Galvanic Isolation VI HV side against control side, continuously 40000 VDC 

Maximum Turn-On Peak Current  

  

IP(max) Tcase / Tfin = 25°C, half 

sine.  Please consult 

factory for further  

data. 

tp< 100 µs, duty cycle <1% 

tp< 500 µs, duty cycle <1% 

tp<   1 ms, duty cycle  <1% 

tp< 10 ms, duty cycle  <1% 

10000 

5000 

3400 

2000 

 

 

 

ADC 

Max. Non-repetitive Peak Current IP(nr) Tcase / Tfin = 25°C 

 

Half sine single pulse, tp<200µs 

Half sine single pulse, tp<  20µs 

20000 

40000 

 

ADC 

Max. Continuous Load Current 

 

IL Tcase / Tfin = 25°C 

 

Standard plastic case 

With option CCS (air >4m/s)  

0.74 

2.22 

 

ADC 

Typical Holding Current   Tcase / Tfin= 25°C 

Tcase / Tfin= 70°C 

50 

35 

 

mADC 

Typical On-State Voltage Vsat Tcase / Tfin = 25°C 

tp< 10µs,  

duty cycle <1% 

0.01   x IP(max) 

0.1     x IP(max) 

1.0     x IP(max) 

27 

45 

120 

 

 

VDC 

Typical Turn-On Rise Time tr(on) Resistive load,  

10-80 % 

0.1 x VO(max), 0.1 x IP(max) 

0.8 x VO(max), 0.1 x IP(max) 

0.8 x VO(max), 1.0 x IP(max) 

0.8 x VO(max),  IP = 500 A 

500 

170 

440 

300 

 

 

 

ns 

Typical Turn-On Delay Time td(on) Resistive load, 50-50% 

IP  = 500 A,  0.8 x VO(max)  

Standard „DT“ 

Option DT-10 

1 

10 

 

µs 

Total Turn-On Time  tt(on) td(on) + tr(on)  , resistive load, 50-50% 

IP  = 500 A,  0.8 x VO(max) 

Standard „DT“ 

Option DT-10 

1.3 

10.3 

 

µs 

Typical Turn-Off Time toff, tq  Tcase / Tfin = 25°C, inductive load  0.1 x IP(max) 

1.0 x IP(max) 

35 

90 

 

µs

 Critical Rate-of-Rise of Off-State Voltage dv/dt @ VO(max) , exponential waveform 150 kV/µs  

Maximum On-Time ton(max) Depends on holding current only.  unlimited  

Internal Driver Recovery Time  trc Standard devices 

With option HFB 

1000 

100 

 

µs 

Typical Turn-On Jitter tj(on)  Standard „DT“ 

Option DT-10 

50 

500 

 

ns 

Max. Cont. Switching Frequency f(max) Please note Pd(max) limitations 400 Hz 

Maximum Burst Frequency  

(Triggered) 

fb(max) With option HFB, IP(max) <16 kA, please consult factory 

With option HFB,  IP(max) <3 kA,  please consult factory 

1 

10 

 

kHz 

Maximum Continuous Power 

Dissipation  

Pd(max) Tcase = 25°C 

 

Standard plastic case 

With option CCS (air stream >4m/s)  

20 

60 

 

Watts 

Linear Derating  Above 25°C  Tcase  Standard plastic case 

With option CCS (air stream >4m/s)  

0.44 

1.33 

 

W/K 

Temperature Range TO  -40...85 °C 

Coupling Capacitance CC HV side against control side 270 pF 

Auxiliary Supply Voltage  Vaux Stabilized to ± 5% (4.75...5.25 VDC) 5.00 VDC 

Auxiliary Supply Current Iaux @ f(max) 600 mADC 

Trigger Voltage Range Vtr Switching behaviour is not influenced by trigger 

quality 

3-10 VDC 

Fault Signal Output   Short circuit proof, source/sink current 

max. 10mADC (TTL compatible) 

Ready = High 

Fault = Low 

>4.0 

<0.8 

 

VDC 

Synchronization Input/Output  Short circuit proof, output pulse  4 VDC / 1ms - - 

Operating Mode Indication   By LED‘s: Green=Ready, Yellow=Trigger, Red=Fault - - 

High Voltage Connection    Low inductance terminals for printed circuit boards  - - 

Dimensions  Standard plastic case 

With option CCS  

252 x 150 x 40 

160 x 150 x 30 

 

mm3 

Weight 

 

 Standard plastic case 

With option CCS 

1900 

1500 

 

g 
 

ORDERING INFORMATION 

HTS  220-1000-SCR/DT Thyristor switch, 22 kVDC, 10 kA (pk)  Option UL94-V0 Flame retardant casting resin UL 94-V0 

HTS  240-1000-SCR/DT Thyristor switch, 24 kVDC, 10 kA (pk)  Option DT-10 Delayed Trigger, 10 µs Delay Time 

Option CCS Ceramic Cooling Surface  For further options please refer to the product catalog, page A1. 
< 

All data and specifications subject to change without notice. Custom designed devices on request. 240-1000-SCR-07.03 
< 


