
F A S T  H I G H  V O L T A G E  T R A N S I S T O R  S W I T C H E S
 T h i s  n e w  g e n e r a t i o n  o f  B E H L K E  h i g h  v o l t a g e  s w i t c h i n g  m o d u l e s  u t i l i z e  
a n  a d v a n c e d  M O S F E T  t e c h n o l o g y  w i t h  v e r y  l o w  o n - r e s i s t a n c e ,  t h e  s o  
c a l l e d  T r e n c h  F E T  t e c h n o l o g y .  T h e  s w i t c h i n g  s p e e d  o f  t h o s e   m o d e r n  
F E T   i s  s l i g h t l y  s l o w e r  t h a n  t h a t  o f  a  c l a s s i c a l  p o w e r  F E T ,  b u t  i s  s t i l l  
m u c h  f a s t e r  t h a n  t h a t  o f  a n y  I G B T ,  w h i c h  i s  p r e f e r a b l y  u s e d  t o  a c h i e v e  
l o w  t u r n - o n  l o s s e s .  T h e  n e w  M O S F E T  s w i t c h e s   o f  s e r i e s  H T S - B  
c o m b i n e   v e r y  l o w  d y n a m i c  s w i t c h i n g  l o s s e s  w i t h  m o d e r a t e  t u r n - o n  
l o s s e s  a n d  a r e  a  s e r i o u s  a l t e r n a t i v e  t o  I G B T  s w i t c h e s .  A n o t h e r  
i m p o r t a n t  a d v a n t a g e  c o m p a r e d  t o  t h e  f a u l t  s e n s i t i v e  I G B T  i s  t h e  
p o s i t i v e  t e m p e r a t u r e  c o e f f i c i e n t  o f  t h e  o n - r e s i s t a n c e ,  w h i c h  m a k e s  t h e  
s w i t c h  s h o r t  c i r c u i t  p r o o f  w i t h i n  t h e  t h e r m a l  l i m i t s .  F u r t h e r m o r e  
o v e r v o l t a g e  t r a n s i e n t s  a s  w e l l  a s  v o l t a g e  r e v e r s a l  r e s p e c t i v e l y  c u r r e n t   
r e v e r s a l  i s  l e s s  d a n g e r o u s   t o  M O S F E T ' s  t h a n  t o  I G B T ' s .  I n s o f a r  t h e s e  
s w i t c h i n g  m o d u l e s  a r e  w e l l  s u i t a b l e  f o r  a p p l i c a t i o n s  w i t h  h i g h  d e m a n d s  
o n  o p e r a t i o n a l  s a f e t y  e v e n  u n d e r  w o r s t  c o n d i t i o n s .  
T h e  s w i t c h i n g  m o d u l e s  i n c o r p o r a t e   a l l  f e a t u r e s  o f  t h e  w e l l  k n o w n  H T S  
s w i t c h  f a m i l y :  E a s y  h a n d l i n g ,  h i g h  r e l i a b i l i t y ,  l o w  j i t t e r  a n d  r e p r o d u c i b l e  
s w i t c h i n g  b e h a v i o u r .  
T h e  s w i t c h  i s  t u r n e d  o n  b y  a  p o s i t i v e  g o i n g  s i g n a l  o f  3  t o  6  v o l t s  
a m p l i t u d e ,  p r o v i d e d  t h e  a u x i l i a r y  p o w e r  s u p p l y  i s  p e r m a n e n t l y  
c o n n e c t e d  t o  t h e  + 5 . 0 0  V D C  i n p u t .  T h e  o n - t i m e  m a y  s i m p l y  b e  v a r i e d  
b e t w e e n  2 5 0  n s  a n d  i n f i n i t y  b y  t h e  i n p u t  c o n t r o l  p u l s e  w i d t h .  A n  
i n t e r f e r e n c e - p r o o f  d r i v e r  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  a n y  f a l s e  o p e r a t i n g  c o n d i t i o n  t h e  s w i t c h e s  t u r n  o f f  
i m m e d i a t e l y  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 T L  l e v e l ) .  T h e  h i g h  
f r e q u e n c y  b u r s t  o p e r a t i o n  ( > 1 0  p u l s e s / 1 0 0 µ s )  r e q u i r e s  t h e  o p t i o n  H F B  
( c o n n e c t i o n  o f  e x t e r n a l  b u f f e r  c a p a c i t o r s  a t  t h e  d r i v e r ) .  F o r  o p e r a t i o n  
a t  h i g h e r  f r e q u e n c i e s  t h a n  s p e c i f i e d  u n d e r  f ( m a x )  t h e  o p t i o n  H F S  m u s t  
b e  u s e d .  I n  t h a t  c a s e  a n  i n t e r n a l  D C / D C  c o n v e r t e r  m u s t  b e  s u p p o r t e d  
b y  a n  e x t e r n a l  s u p p l y  o f  + 3 5 0  V D C  ( ±  5 % ,  a p p r o x .  2 - 1 0  W a t t s  
d e p e n d i n g  o n  s w i t c h i n g  f r e q u e n c y ) .  
D u e  t 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  t h e   s w i t c h e s   m a y  s i m p l y  b e   
o p e r a t e d   a l s o  i n  f l o a t i n g  s e t - u p ' s  o r  i n  h i g h - s i d e  c i r c u i t s .  S e v e r a l  
h o u s i n g  o p t i o n s  a r e  a v a i l a b l e  t o  m e e t  i n d i v i d u a l  c o n s t r u c t i o n a l  a n d  
p o w e r  r e q u i r e m e n t s .  T h e  s t a n d a r d  p l a s t i c  h o u s i n g  i s  u s e d  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  d i s s i p a t i o n .  T h e  p l a s t i c  
m o d u l e s  c a n  a d d i t i o n a l l y  b e  f i t t e d  w i t h  n o n - i s o l a t e d  c o o l i n g  f i n s  
( a v a i l a b l e  a s  o p t i o n s  C F ,  C F - X 2  a n d  C F - X 3 ) ,  w h i c h  i m p r o v e s  t h e  m a x .  
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 )  b y  a p p r o x .  f a c t o r  1 0  w i t h  f o r c e d  a i r  ( > 4 m / s )  o r  b y  f a c t o r  5 0 ,  i f  t h e  s w i t c h i n g  m o d u l e s  a r e  i m m e r s e d  i n  
i s o l a t i n g  c o o l i n g  l i q u i d s  ( e . g .   G A L D E N  H T 2 0 0 ,  f l o w  r a t e  > 0 . 1 m / s ,  
s t a n d a r d  c o o l i n g  f i n s ) .   A n o t h e r  c o o l i n g  m e t h o d  i s  g i v e n  b y  t h e  u s e  o f  
t h e  g r o u n d e d  c o o l i n g  f l a n g e  ( o p t i o n  G C F  a n d  G C F - X 2 ) .  I n  c o n j u n c t i o n  
w i t h  a n  o p t i o n a l  w a t e r  c o o l i n g  p l a t e  o r  a n y  o t h e r  h i g h  p e r f o r m a n c e  
h e a t s i n k ,  m a x i m u m  p o w e r  d i s s i p a t i o n s  i n  t h e  r a n g e  o f  2  t o  6  k W  a r e  
p o s s i b l e ,  w i t h  l a r g e r  c u s t o m i z e d  c o o l i n g  f l a n g e s  e v e n  u p  t o  1 5  k W .   
T h e  m o d u l e s  c a n  b e  i n s t a l l e d  o n  a  p r i n t e d  c i r c u i t  b o a r d ,  b u t  i f  o p e r a t e d  
u n d e r  a i r  c o n d i t i o n s ,  t h e  u s e  o f  o p t i o n  P T - H V  ( p i g t a i l s  f o r  H V  
c o n n e c t i o n )  i s  r e c o m m e n d e d ,  i n  o r d e r  t o  e n s u r e  a  s u f f i c i e n t  c r e e p a g e  
d i s t a n c e  a c c o r d i n g  t o  i n d u s t r i a l  s t a n d a r d s .  F o r  d e t a i l e d  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  f o r  u s e .         

T e s t  C i r c u i t  ( H i g h - S i d e  S w i t c h )
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P i n s  6 , 7 , 8  a r e  u s e d  i n  
c o n j u n c t i o n  w i t h  o p t i o n  
H F B  o r  H F S  o n l y .  
C 2   =   1  t o  1 0 0  µ F  /   2 5 V
C 3  =   1  t o  1 0 0  µ F  /  4 5 0 V
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V a r i a b l e  O n - T i m e

H T S  1 5 1 - 2 5 - B   1 5  k V  /  2 5 0  A
H T S  1 8 1 - 2 5 - B   1 8  k V  /  2 5 0  A
H T S  2 1 1 - 2 5 - B   2 1 k V  /  2 5 0  A
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B a s i c  C i r c u i t s
K e e p  t h e  w i r i n g  a s  s h o r t  a s  p o s s i b l e  a n d  a v o i d  l a r g e  i n d u c t i o n  l o o p  a r e a s  o f  t h e  p e a k  c u r r e n t
c a r r y i n g  l i n e s ;  t h e  f o r w a r d  a n d  r e t u r n  l i n e s  s h o u l d  b e  i n s t a l l e d  a s  c l o s e l y  a s  p o s s i b l e  t o g e t h e r .   
C o n t r o l  a n d  p o w e r  c i r c u i t  m u s t  n o t  b e  m i x e d .  A l w a y s  k e e p  t h e  t r a n s f o r m e r  p r i n c i p l e  i n  m i n d !

I m p o r t a n t  E M C  D e s i g n  H i n t s

U s e  s h i e l d e d  l e a d s  a t  t h e  c o n t r o l  s i d e  t o  m i n i m i z e  n o i s e  i n d u c t i o n .  L o w  i m p e d a n c e  d r i v e r s  
w i t h  5  V o l t  o u t p u t  s w i n g  ( i n t o  5 0  O h m )  a r e  r e q u i r e d  f o r  d r i v i n g  l o n g  p u l s e  t r a n s m i s s i o n  l i n e s .  
S i g n a l  t r a n s m i s s i o n  l i n e s  m u s t  b e  t e r m i n a t e d  p r o p e r l y  ( e . g .  b y  5 0  O h m ) .  T h e  a u x i l i a r y  p o w e r
s u p p l y  m u s t  b e  w e l l  d e c o u p l e d  b y  a  s u f f i c i e n t  b u f f e r  c a p a c i t o r .  

1

BHIGH-TECH IN HIGH VOLTAGE
EHLKE

Behlke Electronic GmbH,  Fax +49 (0)69-733179.  Patented - Made in Germany.  

Burst option only:
6 - +15  V => buffer 
7 - +200V => buffer 
8 - Return (GND)
C ~ 0.1µF x number of pulses/burst  

6     7     8
+

+

1 - Control Input (3 ~ 10V) 
2 - GND (Logic ground only) 
3 - +5.00  VDC (± 5%)
4 - Fault Signal Output (TTL)
5 - GND (Logic /      / earth )

1  2  3  4  5   6  7  8

DANGER - HIGH VOLTAGE

HTS 221-25-B
V

O(max) = 21 kVDC
IP(max) = 250 A (pk)

For isolated attachment only!

Central ground &
earth connector 
(Star-type GND)

70°
Q5 BEHLKE

I n  t h i s  a r e a  i n p u t  w i r i n g  &
c o n t r o l  e l e c t r o n i c s  o n l y

T h i s  a r e a  f o r  p o w e r  e l e c t r o n i c s  o n l y  

I n p u t  c o n n e c t i o n  o v e r  l o n g  d i s t a n c e
r e q u i r e s  s h i e l d e d  c a b l e s  w i t h  t e r m i n a t i o n !

T h i s  h i g h  s p e e d  s w i t c h i n g  m o d u l e  c a n  g e n e r a t e  e x t r e m e  d i / d t ' s  a n d  d v / d t ' s .  T h e r f o r e  i t  i s  n o t
u s e f u l  t o  o p e r a t e  t h e  s w i t c h  a n d  i t s  p e r i p h e r i c  c o m p o n e n t s  w i t h o u t  a  s h i e l d e d  h o u s i n g .  O t h e r  
e l e c t r o n i c s  i n c l u d i n g  p o w e r  s u p p l i e s  ( ! )  m a y  b e  d i s t u r b e d .  P l e a s e  n o t e  y o u r  l o c a l  E M C  /  E M I  
r e g u l a t i o n s .  P l e a s e  a l s o  s e e  o u r  o p t i o n  o f f e r s  f o r  p o s s i b l e  E M C  /  E M I  r e l e v a n t  m o d i f i c a t i o n s .

G N DR :  = Z  o f  c a b l e ,  e . g . 1 0 0  O h m
C :  1 0 . . . 1 0 0 0  µ F  /  1 0  V D C   

+

B e h l k e  P o w e r  E l e c t r o n i c s  G m b H ,  6 1 4 7 6  K r o n b e r g ,  G e r m a n y ,  T e l .  + 4 9  ( 0 )  6 1 7 3  9 2 9 0 - 2 0 ,  F a x  - 3 0 ,  e m a i l   i n f o @ b e h l k e . d e



TECHNICAL DATA 

Specification Symb. Condition / Comment HTS: 151-25-B 181-25-B 211-25-B Unit 

Maximum Operating Voltage VO(max) Ioff < 60 µADC 15 18 21.6 kVDC 

Minimum Operating Voltage VO(min) Increased tr(on) and tr(off)  below  0.1x VO(max) 0 kVDC 

Typical  Breakdown Voltage Vbr Ioff > 1mADC, Tcase = 75 °C 15.7 18.9 22.7 kVDC 

Galvanic Isolation VI Continuously Standard housing / PCB attachment 

Option PT-HV, pigtails for HV  

Option PT-HV + Option ISO-80 1) 

25 

40 

80 

 

 

kVDC 

Maximum Peak Current 

 

 

IP(max) Tcase = 25°C 

Tfin     = 75°C* 

*measured at base  

tp <  100 µs, duty cycle  <1% 

tp <    1 ms, duty cycle <10% 

tp <  10 ms, duty cycle <10% 

250 

135 

104 

 

 

ADC 

Maximum Continuous Load  

Current 

IL Tcase = 25°C 

Tflange =25°C 

Tfin     = 75°C* 

*measured at base  

Standard  plastic  case  

Option CF, fins in air >4m/s 

Option CF, in Galden >0.1m/s 

Opt. GCF, grounded cooling flange 

 3 

10 

20.4 

28.9 

  

 

 

ADC 

Static On-Resistance Rstat Tcase = 25°C 0.1 x IP(max) 

1.0 x IP(max) 

1.2 

3 

1.5 

3.7 

1.7 

4.3 

 

Ω 

Maximum Off-State Current Ioff 0.8xVO,  Tcase=75°C, <5µA leakage optionally available 50 µADC 

Turn-On Delay Time td(on) @ IP(max) 185 190 210 ns 

Typical Turn-On Rise Time tr(on) 0.1 x VO, 0.1 x IP(max) 

0.5 x VO, 0.1 x IP(max) 

0.8 x VO, 0.1 x IP(max) 

0.8 x VO, 1.0 x IP(max) 

15 

20 

31 

40 

15 

21 

33 

42 

15 

22 

35 

45 

 

 

 

ns 

Typical Turn-Off Rise Time  tr(off) 0.8 x VO,  0.1x IP(max),  resistive load, 10-90% 60 ns 

Minimum  On-Time ton(min) Lower ton(min) on request 250 ns 

Maximum On-Time ton(max) Please note possible Pd(max) limitations ∞  

Switch Recovery Time trc trc = minimum pulse spacing 500 ns 

Typical Turn-On Jitter tj(on) Vaux / Vtr = 5.0 VDC, fixed switching frequency 500 ps 

Max. Switching Frequency f(max) Tcase = 25°C 

 

Standard, safety turn-off @1.5x f(max) 

Option HFS, please consult factory 

2 

max. 50 

1.8 

max. 50 

1.5 

max. 50 

 

kHz 

Maximum Burst Frequency  fb(max) Use option HFB for >5 pulses within100 µs 2 MHz 

Maximum Continuous Power 

Dissipation 

Pd(max) Tcase = 25°C 

Tflange =25°C 

Tfin     = 75°C* 

*measured at base  

Standard  plastic case incl. option 

FC Option CF, fins in air >4m/s 

Option CF, in Galden >0.1m/s 

Opt. GCF, grounded cooling flange 

28 

300 

1250 

2500 

33 

360 

1500 

3000 

40 

432 

1800 

3600 

 

 

 

Watts 

Linear Derating   Tcase = 25°C 

Tflange =25°C 

Tfin     = 75°C* 

*measured at base  

Standard  plastic case incl. option 

FC Option CF, fins in air >4m/s 

Option CF, in Galden >0.1m/s 

Opt. GCF, grounded cooling flange 

0.56 

6 

25 

50 

0.66 

7.2 

30 

60 

0.8 

8.64 

36 

72 

 

 

W/K 

Operating Temperature Range TO Extended range on request, safety turn-off @ 77°C -40...75 °C 

Storage Temperature Range TST  

 

 -50...90  

°C 

Natural Capacitance CN Capacitance between switch poles at VO(max) 20 25 30 pF 

Coupling Capacitance CC HV side to  

control / GND 

Standard devices 

Opt. GCF, grounded cooling flange 

39 

239 

47 

287 

56 

344 pF 

Diode Reverse Recovery Time  trrc IF= 10 A, Tcase = 25°C MOSFET parasitic diode  500  ns 

Diode Forward Voltage Drop VF IF= 10 A, Tcase = 25°C MOSFET parasitic diode 39 47 56 VDC 

Auxiliary Supply Voltage Vaux Stabilized to ± 2%, safety turn-off below 4.75 VDC  5.0 VDC 

Auxiliary Supply Current Iaux @ fmax 600 mADC 

Control  Signal Voltage Vtr > 3VDC recommended 2-6 VDC 

Fault Signal  Output  TTL, short circuit proof,  L=Fault (=safety turn-off) H= 4 V,  L= 0.5 V VDC 

Dimensions LxWxH Standard  plastic case 

Option FC, flat case 

Option CF, non-isolated cooling fins, standard size 

Option GCF, grounded cooling flange 2) 

212x70x35 

212x70x19 

212x70x70 

252x120x45 

263x70x35 

263x70x19 

263x70x70 

312x120x45 

263x70x35 

263x70x19 

263x70x70 

312x120x45 

 

 

 

mm3 

Weight  Standard  plastic case 

Option FC, flat case 

Option CF, non-isolated cooling fins, standard size 

Option GCF, grounded cooling flange 2) 

750 

440 

1125 

2700 

1020 
590 

1560 

3420 

1050 
610 

1590 

3450 

 

 

 

g 

Notes: 1) Not available in connection with Option GCF.   2)  Also available in other sizes for higher or lower Pd(max). Please consult factory. 

 

Ordering Information 

HTS 151-25-B Transistor switch, 15 kVDC, 250 Amps.  Option ISO-80 Increased isolation voltage, 80 kVDC isolation 

HTS 181-25-B Transistor switch, 18 kVDC, 250 Amps.  Option SPT-C Shielded pigtail for control connection (LEMO miniature plug)   

HTS 211-25-B Transistor switch, 21 kVDC, 250 Amps.  Option PT-HV Pigtails for HV connection (instead of bottom screw terminals) 

Option HFB  High frequency burst   Option UL-94 Flame-retardant casting resin according to UL94-V0 

Option HFS High frequency switching (pls. consult factory)  Option FC Flat plastic case, module height reduced to 19 mm 

Option LP Low pass filter at control input  Option CF Non-isolated cooling fins, standard size, 35 mm height 

Option S-TT Soft transition time for simplified EMC design  Option GCF Grounded cooling flange, direct attachment to heat sink 

Further data and mechanical drawings are available on request. All data and specifications subject to change without notice.            211-25-B-TB_20090715 


