




























































































































































































































































































































































































































































































































Silicon Controlled Rectifiers/Inverter 

Gate circuit ratings 
Minimum gate trigger current 

Minimum gate trigger voltage 

Maximum gate non-trigger current 

Maximum gate non-triggervoltage 

Maximum admissible gate current 

Maximum admissible gate power 
losses 

Maximum negative gate voltage 

Thermal ratings 

Maximum continuously admissible 
junction temperature 

Operating temperature range 

Storage temperature range 

100mA 
250mA 
450mA 

1.0V 
1.5 V 
2.0V 

5mA 

0.2V 

lOA 
3A 

PGAV(I) 20W 

10V 

8j(1) 140° C 

8j -40to +140'C 

8, -40to +150°C 

Thermal resistance for constant current R'hJC 

(excluding heat transfer) 
0.17KjW 
0,30KjW 
0.40KjW 

Thermal resistance 
case to heat sink 

Mechanical ratings 

Contact pressure 

Leakage path 

Airpath 

Weight 

Vibration resistance 

Humiditycategory 

256 

R'hCK 0.015 KjW 
O.030KjW 

F 2000 N:': 18% 
5mm 

5mm 

60g 

50 mjs' 

C 

Series BSt H 61 

9,= 140°C 
} �V�o�~� 2V 25°C 

= -40°C 

8j = 140°C 
} �V�o�~� 2V 25°C 

= -40°C 

8j = 140°C, Vo = 2V 
= 140°C, Vo;:;; 0.5 VORM 

8j = 140°C, Vo;:;; 0.5 VORM 

peak value 
rmsvalue 

maximum value 

peak value 

Secondary conditions 

double-sided cooling 
cooling on anode side 
cooling on cathode side 

double-sided COOling} see assembly 
one-sided cooling instructions 

set point value 

anode-grid 

anode-grid 

at 50 Hz, without heat sink 

according to DIN 40040 



Silicon Controlled Rectifiers/Inverter 

Characteristics 
Forward characteristics (scatter bands) 
Parameter: junction temperature 8j 

400 
iT A ! l50 

lOO 

250 

200 

150 

100 

50 

H61 

Il/ 

- ~,.140'C 
-- ~,-25'C 

~ ~ ~ U U ~ U U U UVU 
--VT 

Transient thennal resistance for contrast current 

0.4 

Z(lhlJC ~ 
t O.l 

02 

O. 1 

Thennal resistance .a.r 

H61 
Illr111~-

ollcathodeside 
onanodeside 

double-sided 

100 10' 
--I 

Parameters: frequency f, current waveform 

5 H61 

0.1 

0 \ 
1 

~mtA~ '\ ' . r--------
5 Ai' - -

\ "" 
I-=-r--: 

I~ 
I-50Hz 

0 

r~V'\ I'---.. 
5rl A r 

"'--. r-- t--
.......... r-. 

0 
l'iOHZ 

0.1 

0.0 

lO 90 120 150 .1 180 60 
--). 

Series BSt H 61 

Input characteristics (scatter band) 
with trigger ranges and 
power dissipation hyperbolae 

H~l , 10' 
A 

20W 40W= == 'G 5 

! 
10 

5 
° 

-, 

, 

== 
-

II'- ....... 
EO lOS lW 

rt -40'C 

146';6 j 

/ 

lOW 
5W 

2W -- ~ = 

7 V 
--v, 

Difference between transient pulse thennal 
resistances and transient thennal resistance for 
constant current, pulse currents 40 to 60 Hz 

0,2 

~ 
Z{th)p-
Z(thl]C 

t 

H61 

IIIII 
~v 
60' 

IIIII 

4 

O. 1 - ~; 
120,:11 

~AV t;0!v - 180"1 180' 

A' III 
I III 

10° s 10' 
--I 

"Analytical function" for dc: 

Z(th)JC = i:rdl-e-f) 
i-1 

Double-sided Cooling Cooling 
cooling on anode side on cathode side 

i r,[K/W) • [s) r,[K/W) • [s) r,[K/WI • [sJ 

1 0.04504 0.2BB57 0.16935 1.95143 0.27361 2.30535 

2 0.08282 0.05366 0.09240 0.05174 0.08815 0.05015 

3 0.01222 0.00979 0.02149 0.00414 0.02149 0.00414 

4 0.01849 0.00237 0.00532 0.00110 0.00532 0.00110 

5 0.01143 0.00051 0.01143 0.00051 0.01143 0.00051 

Formulae for determining the total thermal resistance 

R'hJA = RthJC + RthCA + Llr 
Z(th)JA = Z(th)JC + Z(th)CA 

Zith)p(JA) = [Z(th)p- Zith)JC] + Z(th)JA 

RthCA and Zlth)CAsee section "Heatsinks" 
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Silicon Controlled Rectifiers/Inverter 

Disc thyristors for 200 V to 600 V; ITRMS = 550 A; 
tq = 151's, 18 I's 

Series BSt L 61 

Gate flat plug 
as per 01 N 46244 

A2,Bx 0,5 Application Primarily for self-commutated 
converters of all types, e_g. inverters, 
static converters, choppers, etc. 

HK G G 

Chip Fully diffused silicon 
Current and heat transfer: 
noble metal pressure contact 

Case Disc-type case, type 2 a as per DIN 44 
499 (draft) Contact surfaces nickel­
plated, ceramic Insulation • 

Connections Gate line yellow, 230 mm in length, 
Included in delivery upon request 

Polarity as stamped 

Heat sinks 
Type KK31 ') KK32') KK33') KK34') NK12') NK15') 
Ordering Code 
Designation as per 
DIN 41 882 

Material 
Weight 

Type 
VORM 

Alum. 
500 9 

t = 151's q 

Alum. 
950 9 

Alum. Alum. Alum. Alum. 
730 9 1200 9 2100 9 2400g 

t = 181's q t = 151's q 

VRRM dvdt = 200 VII's dvdt = 200 VII's dvdt=500 VII's 

200V BStL6113f 
300V BStL6120f 
400V BStL6126f 
500V BStL6133f 
600V BSTL6140f*) 

Current carrying capacity 
Double-sided cooling 

Frequencyf 

50 Hz 
250 Hz 
500 Hz 

1000 Hz 
1500 Hz 
2000 Hz 
3000 Hz 
4000 Hz 
5000 Hz 
6000 Hz 

780A 
780A 
780A 
780A 
740A 
675A 
555A 
450A 
365A 
305A 

BStL6113g 
BStL6120g 
BStL6126g 
BStL6133g 
BStL6140g*) 

780A 
780A 
780A 
780A 
725A 
650A 
525A 
425A 
325A 
260A 

Recovery voltage VR appro 1V 300V 
Voltage before turn-on Vo 300V 
Rate of rise of on-state 
current di/dt 50 AIl's 

Case temperature -9c 60°C 

BStL6113fS9 
BStL6120fS9 
BStL6126fS9 
BStL6133fS9 
BStL6140fS9*) 

1100A 
1100A 
1100A 
1100A 
1100A 
1150A 
1080A 
900A 
700A 
585A 

1100A 
1100A 
1100A 
1100A 
1100A 
1100A 
1070A 
800A 
665A 
560A 

appro 1V 300V 
300V 

NK16') KD20 .. V')2) 

Alum. Copper 
2700 9 

t = 181's q 

dvdt = 500 VII's 

BSTL6113gS9 
BStL6120gS9 
BStL6126gS9 
BStL6133gS9 
BStL6140gS9*) 

~M 
~ 

3100A 
2590A 
2030A 
1700A 
1400A 
1080A 
880A 
710A 

3100A 
2590A 
2030A 
1680A 
1380A 
1050A 
840A 
665A 

appro 1V 300V 
300V 

*) on request. Available only with component fitted. 2) For complete designation see chapter on heat sinks. 
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Silicon Controlled Rectifiers/Inverter 

Blocking characteristics 
Maximum off-state or 
reverse current 

Forward blocking characteristics 
Maximum rms on-state current 

Surge current 

Ftvalue 

Threshold voltage 
Slope resistance 

15mA 

fTRMS I'I 550 A 

hSMIII 

fFdt 

VITOI 
rr 

4,460 A 
3,870A 

100,000A's 
75,000A's 
47,000 A's 
34,000A's 

0.99V 
0.685mf! 

Dynamic values, switching applications 
Latching current fL 0.5A 

LOA 

Delay time 

Critical periodical rate 
of rise of on-state current with addi­
tionalload from an RC snubber 

Periodical current (peak value) of a 
discharging RC snubber 

Critical rate of rise of off-state 
voltage (Type BSt L 61 ... ) 

(Type SSt L61 ... S 9) 

Circuit commutated turn-off time 
(Type SSt L61 .. f) 
(Type SSt L61 .. g) 

tgd 2.2~s 
1.5~s 

(di/dt)c, 150A/lls 

IrMIRC) 

(dv/dt)c, 

100A 

50A 

200 V /Ils 
1,00OV/lls 

1 OOV /IlS 
500V/lls 

2,000V/IlS 

151ls 
181ls 

Series BSt L 61 

Secondary conditions 
!J, = 140° C, for 0.67 VORM, 0.67 VRRM 

= 140° C, for VORM, VRRM 

.9,= 25°C }halfsinewave 
=140°C 50Hz,VR=OV 

.9;= 25°C}t_l0 V. -OV 
= 140°C - ms, R-

.9;= 25°C}t=2t05ms 
= 140°C VR = OV 

} equivalentstraightlinefor,9; = 140°C 

.9; = 1400C} Vo = 18V, 
= 25:C fG=lA,diG/dt=lA/~s, 
= -40 C t9t = 15~s 

iG = 1 A }diG/dt= 1 A/~s,.9j= 25°C 
fG = 3A Vo = 0.5 VORM, L/R = 2 tgd 

IrM = 35A 

,9, = 140°C, f= 50Hz, Vo = 0.67 VORM 
Long pulse with linear current rise to 
IrM= 1050A 
Additionally permissible peak currentof a 
discharging RCsnubber,ITMIRC) = 100A 
Drive required 
fG;;:; 1 A,diG/dt;;:; 1 A/Ils 

dqdt=(dqd~~ I 
Drive required 
fG;;:; rA,diG/dt;;:; 1 A/Ils 

di/dt~ 10A/lls 
Drive required 
fG "" fGT 

0.67 VORM .9, = 140°C 
0.33 VORM Linear 
1.0 VOAM voltage rise, 

.9; ~ 140°C 
f = 50 Hz 
Vo = 

0.67 VORM 

0.67 VOAM control circuit 
0.33 VORM open 

!J, = 140°C,-di/dt=-10A/lls 
VR = 0.67 VRRM, Vo = 0.67 VORM 
dv/dt=50V/lls,IrM = 350A 
Chip current fully risen before commuta­
tion 
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Silicon Controlled Rectifiersllnverter Series eSt L 61 

Gate circuit ratings 
Minimum gate trigger current IGT 100mA S; = 140°C } 

250mA = 25°C Vo!1:;2V 
450mA = -40°C 

Minimum gate trigger voltage VGT 1.0V S;= 1400C} 
1.5V = 25°C Vo !1:; 2V 
2.3V = -40°C 

Maximum gate non-triggercurrent IGO 20mA S; = 140°C, Vo = 2V 
10mA = 140°C, Vo;;; 0.5 VORM 

Maximum gate non-trigger voltage VGO 0.2V S; = 140°C, Vo ;;; 0.5 VORM 

Maximum admissible gate current IGM lOA peak value 
IGRMS 3A rmsvalue 

Maximum admissible gate power PGAVII) 20W maximum value 
losses 

Maximum negative gate voltage VGRM 10V peakvalue 

Thermal ratings Secondary conditions 

Maximum continuously admissible 
junction temperature Sill) 140°C 

Operating temperature range fJ; -40to +140°C 

Storage temperature range S, -40to + 150° C 

Thermal resistance for constant current RthJC 0.095K/W double-sided cooling 
(excluding heat transfer) 0.180K/W cooling on anode side 

0.200K/W cooling on cathode side 

Thermal resistance RthCK 0.015K/W double-sided cooling I see assembly 
case to heat sink 0.030K/W one-sided cooling f instructions 

Mechanical ratings 

Contact pressure F 3000 N ~ r8% setpointvalue 

Leakage path 5mm anode-grid 

Airpath 5mm anode-grid 

Weight 60g 

Vibration resistance 50 m/s2 at 50 Hz, without heat sink 

Humiditycategory C according to DIN 40040 
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Silicon Controlled Rectifiers/lnverter 

Trapezoidal pulse operation 

Double-sided cooling 

Pulse shape 

di/dt ... Rateofcurrentrise 
f ..,. Frequency ... 11T 
hM ... Maximumdcpeakcurrent 
VR ... Recovery voltage 
Vo ... Voltage before turn-on 
tp = Pulse duration 
Is = Idle period 

25A/flS 

CSEcircuitry 
(see explanations) 

R' C' 

4 1 
R'- s,sn 
C'- O.47~F 

Graph for calculating power dissipation Ptot = W - f 
Parameters: d/'dt =25A/!'s, Vo, VA circuitry 
W = energy loss per pulse • 

A 

10' 

10' L.LLLLL __ -"'-"""-'-L.:l. .... -J~L..-:"'--''''-...x--'''--LN..L-''' 
5 10 3 10 4 J.ls 

Maximum dc output current peak value 
(trapezoidal current with tp =Tl2) 
as a function of frequency 

-_t, 

Parameters: d/ldt =25 A }'So Sj ,Vo, VA circuitry 
A • 

800 L61. n 2SAIIIS .14n 

I'M 700 ~mUJ/tii~I~-~'im;::tt~~~~~wt=fl \\~-\~.9ti!::::6t~tt"W 
t 600 ~c=85 °C - - ~..... \, 

~ 

3oorttTH----r~_+~hHH+~~.~~~~-r~}4++~ 
ZooH++++--

10' 
o,limitingvalueoftrapezoidalcurrent 

---­V/ '\ , 

10' 
_f 

101, Hz 

Series BSt L 61 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters:d/'dt =25A/!'s, 9j =60·C, Vo, VA f, 

A circuitry • 
L61,J'L,2SAllJs,60·( 

~~H----C- Y~T+++H----r:=~~~ : 
~~H---- /'--F"\-'oo .... --t-tt+t----+=i::~ :~ 

10'.~~ f=50Hz 
500Hz 250 Hz 

-_t, 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: d/I dt = 25 A}'So Sj = 85·C, V 0, VA 

A circuitry . 

10 
, 

A 

L61,Jl,2SA~" 8S·( ,11n 

II 

~ ~t<-z: " I"-~ tl' r--.... ,. 

-_t, 
Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: d,/d/=25A/}'So fJ. = 110·C, Vo, VA 
circuitry ) • 

L61, n.1SAIII$,110·C Un 

1+t+1+----+--l-I-++lH+l---+ - - zoov 0 
-400V 0 

1+t+I+---r~:-::-l-I-++l-ttl----+- - - zoo V zoo V 
-400V 4JJOV 

-_t, 
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Silicon Controlled Rectifiers/Inverter 

Sinusoidal pulse operation 

Cooling on anode side 

Pulse shape CSE circuitry 
(see explanations} 

R' C' 

~J 
R'~ 6,811(3,911) 
C _ 0,47 ~F (0,68 ~F) 

Series BSt L 61 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: ge = 60°C, Vo, VR, f, circuitry 

L61 .Q 60·C1AI , , 

-- r....., ....... ~ 
'~ 'I'-

30, 

f = Frequency = lIT 
IrM = Maximumdcpeakcurrent 
VR = Recoveryvoltage 
Vo - Voltsgebeforeturn-on 
tp = Pulse duration 

More CSE circuitry (values in brackets) 10 
may be necessary jf the commutation 
voltage istoo high 'R " 'i:s~Hzl~H 

~ ~~HZ z 
2 kH '" 500 Hz" 250H2- f=S Hz 

v, v, 

ts = Idle period 

Graph for calculating power dissipation Ptot = W - f 
Parameters: Vo, VR, circuitry 
W = energy loss per pulse 

A 

7~++p===~~~~~16~"~A~====~~~~v.~tl 

262 

o 
o 

200 V 
400 V 

I 

-_I, 

2 

200V 

20~11 - 400V 

I - 200V - 400V 400 V 

5 10' 10' 
-_t, 

Maximum dc output current peak value 
as a function of pulse duration tp 

AParameters: Se =85°C, Vo, VR,f, circuitry 
L61ABSO((Al 

v, 
-20DV 

400V -- --200V 

--..... -400V 

-
""" - >- ~ 

V, 

0 
0 

200 V 
400 V 

10' 
f'-- ....... , 1'" ---pt' 105kHz 1 k z 500 Hz'" 250Hz- f=50H 

4kHz- f'2 kHz 
Hz I 

~rz 
III I 1,5 

5 10' 10' -_I, 

Maximum dc output current peak value 
as a function of pulse duration t 
Parameters: [}c = 110°C, Vo, VR f, circuitry 

A ' 
LM,A,110-C[Al 

20DV 
400 V 
200 V 
.00 V 

1010 J.ls 

.11n 

10' LLLLLL_....L_'-L.L.LJ..LL'-_..L~~-'L~u.J 
5 1(j 103 104 jJS 



Silicon Controlled Rectifiersllnverter Series SSt L 61 

Sinusoidal pulse operation 

Double-sided cooling 

Maximum dc output current peak value 
as a function of pulse duration tp 

A Parameters: Bc = 60°C, Vo, VR, f, circuitry 

Pulse shape CSE circuitry 9 
l61,..o.. ~o·c .25n 

f = Frequency = lIT 
IrM = Maximumdcpeakcurrent 
VR = Recovery voltage 
Vo = Voltage before turn-on 
tp = Pulse duration 
ts = Idle period 

(see explanations) 

R' C· 

~1 
R' - 6.B n (3.9 n) 
C' - 0.47 ~F (0.68 ~F) 

More CSE circuitry (values in brackets) 10 
may be nocessary if the commutation 
voltage is too high 

1 

Graph for calculating power dissipation Ptot = W - f 
Parameters: Vo, VR, circuitry 
W = energy loss per pulse 

A 

v, 
o lTM 

o 
200 V 
400 V 

I 

10 

10' 
-_t, 

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

"'-

·Ef~ ~ 250Hz (=50 z ] 3~ 1.5 kH:z1 kHz 
4kHzt--2 kHz 

5kHz 
-~~ 6kHz LJ-

, 

V, 
- 200V 0 

II - 400V 0 

II - 200V 200 V 
- 400V 400 V 

S 10' 10' 
-_to 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: Bc = 85°C, Vo, VR, f, circuitry 

l61.D.. IS· 

r- r---
~=~- r-i' I'---

;::-.. 

.26n 

~ i' 
1kHz 250Hz f=50Hz 

~kHZ "kHz 
kHz t----2 kHz 

5 kHz Vo V, 

-W' -- 200V 0 
- 400 V 0 

II III 200 V 200 V - 400V 400 V 

10' 10' 
-_to 

Maximum dc output current peak value 
as a function of pulse duration t 
Parameters: Be = 110°C, Vo, VR, f. circuitry 

L61.a 1'IQ°( .. 
IT 
II 
;:p-

I--l----... ~ 

". 

10 
, i' r--.. 

-- ~4ffi: 1kHz SooHz- 2S0Hz- YSOHz 

~3kHz tSkHz 

~ 1-= 4kHz 
-
II III 

SkH' Vo VA 
~ I -- 200V 0 

HI i 
- 400 V 0 -- 200 V 200 V 

i - 400V 400 V 
10 

5 10' 10' __ to 
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Silicon Controlled Rectifiers/hwerter 

Thermal resistance Ar 
Parameters: frequency t, current waveform 

0.12 
K 

Jr W 

I 0.10 

O.OB 

0.06 

0.04 

0.02 

1\ 
\ 

"-
1\ 

\ b.. 

~jJv " I'--. 

f-SOHz I 
30 60 

l61 

I 
I 
I 

~uB . ). 
:--r 
'.50H; 

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

! -r----t---i 
i 

90 120 . 150 .1 180 
--). 

Peak reverse recovery current IRRM 
(lower limit of scatter range) 
Parameters: on-state current, rate of current rise, 
8, = 140°C 

90r--, __ ,-__ ,--, __ ~l~61 __ ,--, __ ,-__ ,-~6' 

A 

Recovered charge Q IT (lower limit of scatter range) 
Parameters: on-state current, rate of current rise, 
8; = 140°C 

lOa 
~As 

90 

0" 80 

1 70 

60 

50 

40 

30 

10 

10 

0 
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l61 

I, I ~
' di/d, 

h"'f--I---+--I---+--- 0" 

0 10 10 40 50 60 70 80 AI~s lOa 
_diJdt 

Series SSt L 61 

"Analytical function" for dc: 

Z(thlJC = tri (1 -e-~I 
i_ 1 

Double-sided Cooling Cooling 
cooling onanodeside on cathodo side 

; ,,(KIWJ " (sJ ,,(KIWJ " (.J " (KIWJ " [.J 
I 0.03873 0.32498 0.12191 1.56818 0.14157 1.48215 

2 0.03636 0.04335 0.03895 0.04217 0.04057 0.04263 

3 0.01073 0.00685 0.00843 0.00709 0.01013 0.00472 

4 0.00480 0.00135 0.00633 0.00181 0.00335 0.00125 

5 0.00438 0.00040 0.00438 0.00040 0.00438 0.00040 

Formulao for determining the total thermal resistance 

RthJA = RthJC + RthCA + .1r 
Z(thIJA = Z(thIJC + L(thiCA 

L(thlp(JAI = [Z(thlp- Z(thIJC) + Z(thIJA 

RthCA and ZithlCA see section "Heat sink,," 

Peak reverse recovery current IRRM 
(upper limit of scatter range) 
Parameters: on-state current, rate of current rise, 
8, = 140°C 

1 

150 
A 

lOa 

50 

a 

l61 ., 

r--f- rT=I~~~~",-- ~ 
400A ."-..... ~ V 
300A "'-- I ........ ~ ~ :..-::::: 
100A "- '.... .":---~ :::;:::;::: ~ :.--: 
150A '.... "-..... ~ ~ p-: ...... ...-
I~~~",-- -....,. ~ ;....- ::.--50A ~ :-
IA": ~ V 
~ .~dl I--
~ 

Ir t '--.,. , 
,/ It~ 

r--
r--

a w m w ~ m w ro 00 A~s m 
-dUdt 

Recovered charge QIT (upper limit of scatter range) 
Parameters: on-state current, rate of current rise, 
8, = 140°C 

0" 

300 
~As 

I 200 

100 

a 

LSI . , 

r-- IT =1000 A 

I--1--8OOA 

I--l--~ooA-.. ":---, ~ 
400A ........ '" ~ ~ --r--I-- 300A "-..... I ........ ::--.... ~ --r- I--I--1--100A 

1'--.'.... ="-~ ::.:::-!---- -r--1--150A 

r--1--100 A I"'--- ~ p- -r-- 75A, ~ I>.c:: p-
I-- 50~ ~ :::,.-

~ :..>< 
~ :0-

~ 
-

/ 
IT , -

0" -
a m m m ~ m 00 ro 00 ~ m 

_di/dt 



Silicon Controlled Rectifiers/Inverter 

Characteristics 
Forward characteristics (scatter bands) 
Parameter: junction temperature .9, 

0 50 
A 

IT 450 

1 400 

350 

300 

250 

200 

150 

100 

50 

o o 

I--
I--
I--

[6 ~, 
, ,.-

I-
~"140'C l-

I- ~" 25'C 

I 

~ I 

0.2 0,4 0.6 0.8 1.0 1.2 1.4 V 1.6 
_~>T 

Transient thermal resistance for constant current 

02~ 
[61 

" 

Z(!hJJC W ~~~~~~~d~:~de 1 

1 0.15 

1/ 

0.10 d~uble-sided 

.. 

005 

10' s 10' 
--t 

Series BSt L 61 

10 

Input cnaracterlstlcs (scatter band) 
with trigger ranges and 
power dissipation hyperbolae 

l611N61 

20W 
lOW 

'i-.... 5W 

'§ 
1f-..'2W t--l-f- ...-1--

~lW 
f- 25'C 

., 
10 140'C :..; 

10' 

5 

2 / 

o 

40W == E 

7 V 8 
__ VG 

Difference between transient pulse thermal 
resistances and transient thermal resistance for 
constant current, pulse currents 40 to 60 Hz 

8 0,0 
K 

Zhn)p- W 
lhh)]C 

1 0.0 6 

0.0 5 

4 

l 

0.0 

UO 

0.02 

0.0 1 

[61 ._-- --

-

.. , . rn;rn 
~V 
6Il" 

~v 
120'; II 

~H 180' 

to!v 
180~~ 

10' s 10' 
--I 
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Silicon Controlled Rectifiers/Inverter 

Disc thyristors for 200 V to 600 V; ITRMS = 950 A; 
tq = 151's, 18 I'S 
Application Primarily for self-commutated 

converters of all types with lower 
operating voltage, e.g. Inverters, 
choppers, etc. 

Chip Fully diffused silicon 
Current and heat transfer: 
noble metal pressure contact 

HK 

Case Disc-type case, type 3 a as per DIN 44 
499 (draft) Contact surfaces nlckel­
plated, ceramic Insulation 

Connections Gate line yellow, 230 mm in length, 
included In delivery upon request 

Polarity as stamped 

Heat sinks 
Type KK32') KK34') NK12') 
Ordering Code 
Designation as per 
DIN 41882 

Material Alum. Alum. Alum. 
Weight 

Type 
V DRM t -151's q-

950 9 1200 9 2100 9 

r -181's q-

VRRM dvdt=200 VII's dvdt=200 VII's 

200V BStN6113f 
300V BStN6120f 
400V BStN6126f 
500V BStN6133f 
600V BSTN6140f*) 

Current carrying capacity 
Double-sided cooling 

Frequency' 

50 Hz 
250 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 
4000 Hz 
5000 Hz 
6000 Hz 

1340A 
1340A 
1340A 
1165A 
810A 
590A 
460A 
370A 
310A 

BStN6113g 
BStN6120g 
BStN6126g 
BStN6133g 
BStN6140g*) 

1340A 
1340A 
1340A 
1140A 
775A 
560A 
420A 
330A 
260A 

Recovery voltage VR appro 1V 300V 
Voltage before turn-on VD 300V 
Rate of rise of on-state 
current dildt 50 AIl's 

Case temperature .9c 60 aC 
Equivalent values for 
RC circuit 0.68I'F, 5.60 

NK15') NK16') 

Alum. Alum. 
2400 9 2700 9 

t = 151's q 
dvdt = 500 VII's 

BStN6113fS9 
BStN6120fS9 
BStN6126fS9 
BStN6133fS9 
BStN6140fS9*) 

1900A 
1900A 
1900A 
1900A 
1800A 
1250A 
910A 
720A 
590A 

1900A 
1900A 
1900A 
1900A 
1785A 
1210A 
860A 
680A 
555A 

appro 1V 300V 
300V 

0.68I'F, 5.60 

Series BSt N 61 

Gate f lot pi ug 
as er DIN 46244 

2.8xO.5 
G 

Dimensions in mm 

KC14 .. ')') KD20 .. V')') 

Copper Copper 

t -181's . q-

dvdt = 500 VII's 

BSTN6113gS9 
BStN6120gS9 
BStN6126gS9 
BStN6133gS9 
BStN6140gS9*) 

~M 
~ 

3200A 
2600A 
2120A 
1480A 
1100A 
880A 
720A 

3200A 
2600A 
2120A 
1420A 
1070A 
850A 
680A 

appro 1V 300V 
300V 

0.68I'F, 5.60 

*) on request. ') Available only with component fitted. ') For complete designation see chapter on heat sinks. 
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Silicon Controlled Rectifiers/Inverter 

Thennal resistance .Il.r 
Parameters: frequency t, current waveform 

6 0.0 
K 

Jr W 

1 00 5 

0.0 ~ 

0.0 3 

0.0 2 

\ 

1\ "'-
\ f".-

"'-
-r. -- '" 0.0 ~' 1-1 i. 

T 
I,SOHz 

0 
30 60 

N61 

i"--, 
""'-. 

't---

90 

~-,-Jj - t---
- t---

1,50Hz 

b: 

--r--

120 

-
:-r--

150 .1 180 
--.l 

Peak reverse recovery current iRRM 
(lower limit of scatter range) 
Parameters: on-state current, rate of current rise, 
S, = 140°C 

A 

100'--'---'--~--r-~r-~--,---.---r--; 

Recovered charge Q rr (lower limit of scatter range) 
Parameters: on-state current, rate of current rise, 
8j =140°C 

pAs 
100 

an 90 

! 80 

70 

60 

50 

40 

30 

20 

10 

o 

~ , 

I T= 
BOOA 
SOOA -.::::: 400A 
300 A 

----200 A 
150A 

----125A 
l00A 
lOA 

~ ~ 
~~ ~ 
~ 

'" 
~ 

::----- ~ ~ V 
----: :::::--~ ::::::--~ f-""' 
----" ~ ::::::---- V 
~ ? ..---I-!----

~ 2:-- _tt=idir-
IT -

I 
I I 'll';Qj' -

Series eSt N 61 

"Analytical function" for dc: 

L{'hIJC = i>dl-e-;:;} 
;_1 

Double-sided Cooling Cooling 
cooling onanodeside on cathodeside 

; "IK/WI "' lsi "IK/WI "' [5] ,,[K/W] 

1 0.0177 0.5208 0.0594 2.0533 0.0793 

2 0.0179 0.0617 0.0109 0.0449 0.0220 

3 0.0057 0.0217 0.0110 0.0394 0.0056 

4 0.0056 0.0037 0.0056 0.0037 0.0031 

5 0.0031 0.0008 0.0031 0.0008 -
Formulae for determining tho total thermal resistance 

RthJA = R'hJC + R thCA + Llr 

Z(thiJA = Z(thlJC + Z(thiCA 
ZlthlplJAI = [Z(thlp-Z(thIJC] + Z(thIJA 
R thCA and Z(thlCAsee section "Heat sinks" 

Peak reverse recovery current iRRM 
(upper limit of scatter range) 

"' ['I 
1.7411 

0.0449 

0.0037 

0.0008 

-

Parameters: on-state current, rate of current rise, 
8j = 140°C 
A 

160r--'---r---r--,-~r--.---r--'---'-~ 

iRRH 140 1--1-----1 

1 120 I--I----j 

a. 

1 

100 I--t---+ 

80 1--1----+ 

60 

40 

20 

0 
0 10 20 30 40 50 60 70 00 90 100 AlpS 

-_diltlt 

Recovered charge Q rr (upper limit of scatter range) 
Parameters: on-state current, rate of current rIse, 

9j =l40oc 
pAs 

300'--'~-r--'---r-~r--.---r--'---'-~ 

o w m M Y 50 " • ~ W mA~ 
_diAn 

100 Alps 
-_di/dt 
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Silicon Controlled Rectifiers/Inverter Series eSt N 61 

Thermal ratings 

Maximum continuously admissible 
junction temperature 

Operating temperature 

Storage temperature range 

Thermal resistance for constant current RthJC 

(excluding heat transfer) 

140°C 

-40to + 140°C 

-40to +150°C 

O,05K/W 
0.09K/W 
O.IIK/W 

Secondary conditions 

double-sided cooling 
cooling on anode side 
cooling on cathode side 

Thermal resistance 
caseto heat sink 

R'hCK 0,01 K/W 
0.02K/W 

double-sided cooling \ see assembly 
one-sided cooling f instructions 

Mechanical ratings 

Contact pressure 

Leakage path 

F 5500N:': 18% 
5mm 

setpoint value 

anode-grid 

anode-grid Air path 

Weight 

Vibration resistance 

Humiditycategory 

Characteristics 
Forward characteristics (scatter bands) 
Parameter: junction temperature 8j 

1200~~~~~~~~~"lln' J 

5mm 

100g 

50 mIs' 
C 

'1 A r I ! 1000 W---i-l---i--+.--l--l-.f-f-I.J-+I-l---I--l-.'J,.J+--I--

BOO f-I-+-\--l-+-+--1-+-+++-+--1--IJ1 I'-jf--l-+-I 
f- - "',.140'C +-+-+-1'-1+-1+--+---1-4'/+ /-+-+--1 

600H -- "',' 25'C +-+--1-+1++ If+-i+-+tl 1'-+-+-+--1--1 
I i I 

400 f-I-++-1--W-++.ft--l-l---J,l1 /'--111-+1+-1--+--1 
7 

200 H---J--l-I-I--l--t--JVLf,J1 i4--cl-Ii..Jf--H-l--H-I 
I; 

O~-L~~-L~~J~~/~~-L~~ 
O,B 1,0 \2 1,4 1.6 V l,B 0,2 0,4 0,6 __ 'IT 

268 

10 

5 

at 50 Hz, without heatsink 

according to DIN 40040 

Input characteristics (scatter band) 
with trigger ranges and 
power dissipation hyperbolae 

l611N61 

20W 
lOW 

"'I- 5W -If-. 2W r-- r-- l- F' 
o~ ~!'5.1W 

40'C 

25'C 

., 
10 140'C~ 

., 
10 

5 

/ 

o 

40W"" E 

7 V B 
__ VG 



Silicon Controlled Rectifiers/Inverter Series eSt N 61 

Transient thermal resistance for constant current Difference between transient pulse thermal 
resistances and transient thennal resistance for 
~onstant current, pulse currents 40 to 60 Hz 

0.1 

IOh)JC ~ 
1 0.10 

2 

0.0 a 

0.0 6 

0.0 4 

0.0 2 

of-
10 J 

r--- . ill 
III 

10 2 

Blocking characteristics 
Maximum off-state or 
reverse current 

"61 

~ 

10 ' 

11111111 

~~ ~~~~~!de " 

/ 

double'Slded 

10' 
--t 

la' 

0.0 
K 

Zhh)P- iN 
I(,h11C 0.0 

5 

4 

! 
0.0 3 

0.0 2 

0.0 1 

a 

25mA 

Forward blocking characteristics 
Maximum rms on-state current !rRMS I') 950 A 

Surge current 

i2t value 

Threshold voltage 
Slope resistance 

!rSMII) 

fPdt 

VITO) 

rT 

Dynamic values, switching applications 
Latching current k 

Delay time tgd 

8,950A 
7,750A 

400,OOONs 
300,OOOA2s 
190,OOONs 
140,OOONs 

0.945V 
0.434mf! 

0.5A 
1.0A 

Critical periodical rate (dijdt)c, 150Aj~s 
of rise of on-state current with addi­
tionalload from an RC snubber 

Periodical current (peak value) of a 
discharging RC snubber 

!rMIRC) 100A 

50A 

"61 
Illu 

r--
~v 
W;-I 

1111 

~ I) I 
~v 

r-- 12!lrll 

~AV e/}!v 
r-- laO"1 lao' 

r-- /l III 
III' 

10' 10' 10° s 
--t 

Secondary conditions 
9, = 140° C, for 0.S7 VaAM,O.67 VARM 

= 140°C, for VaRM, VARM 

8;= 25°C} halfsinewave 
= 140°C 50Hz, VR = OV 

8= 25°C} 
J = 1400C t= 10ms, VR = OV 

9,= 25°C} t= 2to5ms 
= 140°C VR = OV 

la' 

} equivalent straight line for 8; = 140° C 

8; = 1400C} Va = 18V, 
= 25°C IG=lA,diGjdt=lAj~s, 
= -40°C t9,= 15~s 

IG = 1 A} diGjdt= 1 Aj~s, 9,= 25°C 
IG = 3A Va = 0.5 VaRM, LjR = 2 tgd 

IrM = SOA 

8; = 140° C, f = 50 Hz, Va = 0.S7 VaRM 
Long pulse with linear current rise to 
!rM= 1800A 
Additionally permissible peak current of a 
discharging RC snubber, IrMIRC) = 100A 
Drive required 
IG~ lA,diGjdt~ lAj~s 

dijdt= (dijdt)c, 1 
Drive required 
IG ~ 1 A,diGjdt~ 1 Aj~s 

dijdt;;; lOAj~s 
Drive required 
IG'" IGT 

9,;;; 140°C 
f= 50 Hz 
Va= 
0.67 VORM 
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Silicon Controlled Rectifiersnnverter Series SSt N 61 

Critical rate of rise of off-state (dv/dt)c, 200V/~s 0.67 VDRM 

l 
9, = 140°C 

voltage (Type BSt N 61 ... ) 1 ,OOOV/~s 0.33 VDRM Linear 

(Type BSt N 61 ... S 9) 100V/~s 1.0 VDRM voltage rise, 

500V/~s 0.67 VDRM control circuit 

2,000V/~s 0.33 VDRM open 

Circuit commutated turn-off time tq 8; = 140°C,-di/dt= -10A/~s 
(Type BSt N 61 .. f) 15~s VR = 0.67 VRRM, VD= 0.67 VDRM 
(TypeBStN61 .. g) 18~s dv/dt= 50V/IlS,hM = 600A 

Chip current fully risen before commuta-
tion 

Gate circuit ratings 

} VD G; 2V 
Minimum gate trigger current IGT 100mA 8;= 140°C 

250mA 25°C 
450mA = -40°C 

Minimum' gate trigger voltage VGT 1.0 V 8;= 140°C 
} VDG; 2V 1.5V 25°C 

2.3V = -40°C 

Maximum gate non-trigger current lGD 20mA 8; = 140°C, VD = 2V 
10mA = 140°C, VD;:,; 0.5 VDRM 

Maximum gate non-trigger voltage VGD 0.2V 8; = 140° C, VD ;:,; 0.5 VDRM 

Maximum admissible gate current IGM lOA peak value 
IGAMS 3A rmsvalue 

Maximum admissible gate power PGAVI') 20W maximum value 
losses 

Maximum negative gate voltage VGRM 10V peak value 
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Silicon Controlled Rectifiers/Inverter 

Sinusoidal pulse operation 

Cooling on cathode side 

Pulseshapo CSEcircuitry 
(see explanations) 

R' _ 5.6 il (3.9 ill 
C'- O.68~F(t ~Fl 

f ... Frequency -1fT 
ITl.l ... Maximumdcpeakcurrent 

More CSE circuitry(values in brackets) 10 
maybe necessary if the commutation 
lIoltage is too high VR - Recoveryvoltage 

Va ... Voltage before turn·on 
tp - Pulse duration 
t, ... Idle period 

Graph for calculating power dissipation Ptot = W - f 
Parameters: Vo, VR, circuitry 
W = energy loss per pulse 

A 

2 

, 

Series BSt N 61 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: ge -= sa°e, Vo, VR, f, circuitry 

IW.o..60"{IKl . ~5" 

--
----

......... 

f- -- t--.. 

i'" ~1kHZ 500~ 250~Z (:50Hz - 15kHz III 2kHz 

~'.' 4kHz 

5kHz Vo V, 

-- 200V a 6kHz - 4QOV a 

5 

IIIII -- 200V 200 v 
- 400 V 400 V 

10' 10' __ t, 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: 9c = 85°e, VD, VR, f, circuitry 

N611l. 85"( I~I 

/" 
V ......... 

t---.... 
~ 

-

,", 

to -"" 1kHz ~ ,~ 
250 Hz f::50Hz 

'" 1,5 ki z 

-_t, 
2 

A 

10 
, 

-
2kHz 

T 3kHl v~-
4kHz -- 200V a 

i" 5kHz - 400V a - 200V 200 V - 400V 400V 

5 10' 10' -_t, 

Maximum dc output current peak value 
as a function of pulse duration t 
Parameters: Uc = 110°e, Vo, VR, f. circuitry 

I 
I ......---

'-- --......... --::- ......... 1------i"-, 

-

10' J.ls 

- 250Hz (::.50 Hz - 15 kH~ kHz 
SOO Hz 

~ 
-=-"'" ",2kHz I III 

3kHz Vo v, 
t--;:;;;;z -- 200V 0 

- 400 V 0 

, i I 
i-- -- 200V 200 V 

- .00 V 400 V 
10 

5 10' -_t, 
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Silicon Controlled Rectifiers/Inverter 

Trapezoidal pulse operation 

Double-sided cooling 

Pulse shape 

di/dt => Aate ofcurrentrise 
f '" Frequency 0= lIT 
hM ... Maximumdcpeakcurrent 
VR = Recoveryvoltage 
VD .,. VoJtagebeforeturn-on 
tp = Pulse duration 
ts = Idle period 

25A/ilS 

CSE circuitry 
(see explanations) 

R' C' 

~1 
R'~ 5,6!] 
C'~ O,6B~F 

Graph for calculating power dissipation Ptot = W - f 
Parameters:d,/d,=25A/"s, Vo, VR,clrcultry 
W = energy loss per pulse 

Maximum dc output current peak value 
(trapezoidal current with tp =TI2) 
as a function of frequency 
Parpmeters: d,td, =25 A Its, ,9c , Vo, VR.', circuitry 

1S00 
~-limill 

""~,o85'( 

1000 
, , , 

±f±S--, , 
i '''c=110 C ( -... 

" 

, 
500 : ' : I 

I 

L 1 

I ! I 

10' 

0) limiting value of trapezoidal current 
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f.l61 It 15AI1.I5 

o60'ci--- Vo V. 

200V 0 
~~ 

~ 

1"'-'" 
~, 

'X\ 

'-" """ "-

la' 

"",00 V 0 
tC/~oov 200 V 

400 V ~400V 

~~ 

" ~ :<., 
~ ~, 

~ 

" 

5 
--f 

10' Hz 

Series BSt N 61 

Maximum dc output current peak value 
as a function of pulse duration tp 
~ra~eters:d,/d,=25A/"s, Be = 60°C, Vo, VR.', 

A c,rcultry 
N61, n.25A1,u1i,60·C .tOn 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: d,/d,=25 A Its, 8c =85°c, Vo, VR.', 

A circuitry 
N6t 11. 25M es"C "', , , 

1 JlI I 

+ J~.~ " "r- ......... ....... 
~ ~ I'--' .... 

la' 
·~h ~ ........ f= 50 Hz 

SOOHz~ 2 zt-
z 

~~ k z 
2kHz i--t -+ ~"" ::-"': 3kHz I '~~4kHZ I Vo V. , 

~"SkHZ I -- 200V 2l~-~ ~l 
400 V -- 200 V , - 400V 400 V 

1 
S to' la' 104 .. S __ I, 

Maximum dc output current peak value 
as a function of pulse duration tp 
~ra~eters:d,/d,=25A/"s, Be = 110°C, Vo, VR.', 

A circUitry 
N61 J'l2SA~s 110·' .12" 

foSOHz 

- ~ I.U ..... _ ~....... ~ 500Hz 250 Hz) I 

~ ""-: ~ lkHz-f- I ,I !,.I I 
...... ~~ • VD VI 

..... ~ ...... l..... ~~ 105kHz -2:':00'---v+":'::'0- 1 

'" ~ ~ 2krHT'11:1 -- 400V ~v "'- '1'-,. 3kHz - !:~ AOOV 
10'L.L.LLLi-"--,,,--1--, ,L-'-'----LL--LLL-_--'-~_L_'L__'~.JJ 

S 10' 10' 11' ~s 



Silicon Controlled Rectifiers/Inverter 

Trapezoidal pulse operation 

Double-sided cooling 

Pulse shape 

di/dt = Rateofcurrentrise 
f "" Frequency =0 lIT 
hM - Maximum de peak current 
VR "" Recovery voltage 
Va "" Voltage before turn-on 
tp "" Pulse duration 
t$ ... Idle period 

50A/l1S 

CSEcircuitry 
(see explanations) 

R' C' 

4 1 
R'-5,6n 
C' ... O.681lF 

Graph for calculating power dissipation Ptot = W· f 
Parameters: d,ldt =5OA/flS, Vo, VR,clrcuitry 
W = energy loss per pulse 

IT< 

1 

Maximum dc output current peak value 
(trapezoidal current with tp =TI2) 
as a function of frequency 
Parameters: d,/d/=5OA flS, Bc , Vo, VR f. circuitry 

A ' 
N61 Jl 50AI~1 

1500 
~ARIH~-ijmjl .- .J)60 O'[t~_ vo~ , I 200V 0 

1000 

, ~I-' y 400 V 0 
I ~(=a C( ~ ./ 100V 100V 

/400V 400V 
III I ~ I~ I 

i ~ I 
I"'; ;110;[ ~ 
, .:,;;;,,,,,,,,- I ~. ~\ , 

I ~ ...... :-... ~ ~, 

I "'" ~ 
I ~, ,~, 

500 

I , .;::-, '<;::" 
~ , " 

I I 

10' 10' 5 10" Hz 
"J timitingvalueoftrapezoidatcurrent --f 

I" 

1 

ITM 

1 

ITM 

1 

Series BSt N 61 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: d,ldt =5O A/flS, 8 c =60·C, Vo, VR,I 

A circuitry 
N6t n SOAI~f,60'C 

-_t, 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: d,ld/= 50 A JLs, Bc = 85·C, VD, VR/. 

A circuitry 

10 

10 

N61 n 50A.1lJ oS'e " ' " 

wr~' '~~ r' ,,-- , --.. r--. 
, ~~!'~ "''i-~ 

) I..... I "" ~ f=50Hz 

, 

- .. , 500Hz 
z' 

z 

""'- -.;::~ 1,5 kHz 

-~~~ "'12~Hz II 

I r---.:::: ~ 3 \ Hi 
vo v, 

-- 100V o ' 
, 

IN'"('I 
IJJOV 10~~ ~ -- 100 V 

I - 400V 400 V 

5 10' 10' 10~ jJs 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters:d,ld,=50A/flS, Bc = 110·C, Vo, VR.', 

A circuitry 
N61, n 5Q~fJl,l\O"( 

--', 
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Silicon Controlled Rectifiers/Inverter 

Trapezoidal pulse operation 

Double-sided cooling 

Pulse shape CSE circuitry 
(see explanations) 

R' C' 

L;;1 

d;/dt ... Rateofcurrentrise 
f .,. Frequency = 11T 
1m = Maximum de peak current 
VR - Recovery voltage 
Va .... Voltage before turn-on 
tp "'" Pulse duration 
ts = Idle period 

100A/lls 

Graph for calculating power dissipation Ptot = W - f 
Parameters: d,/d,= 100 AI!'&, Vo, VR, Circuitry 
W = energy loss per pulse 

7 
N61,n,IOOAIIIS .2ln 

~, "-
v, 'I v, 

-I{~ 0 

I ""'" i'-. "-
II' ?~-

4Oo'IT 
- -400V 400V 3,.. 

1:::,.." ['..: "-
< 
~ "'" 

10 
~ 
, 

"- 'S' ~ "'" ~1-- t'.. " , ,,? 

" 

"" 
r".;:,"< MN "-

"""do 0 l': ,~ " ~ ~ l'-1" ~ ~"' "I'- l' 

" 'I"tl "I'.: 1,5 
5 10' 10' 

Maximum dc output current peak value 
(trapezoidal current with tp = T12) 
as a function of frequency 

-_I, 

Parameters: d,/d, = 100 A I's, Bc. Vo, VR.'. circuitry 
A 

'50 11. 0 N61, ,100Al/-lS .14n 

H-lI\RIM~ -lima I ~(~6!~ V, i V, 

400vT 0 
.a-c= 5 '( V 400 V 4 OOV 

"- / 
~ 7 

I II 1"1 
'000 

~!- 110 0 'e 
,~ 

( - ~ 
~ ~ 

'" ~ 
~ I'" 

500 

~ 

o 
5 10' 10" Hz 

-) limitingva!ueoftrapezoidal current --f 
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Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: d,/d, = 100 All's, B'C = sooc, Vo, VR f. 

A circuitry , 
NHIt, 100A s,60'C 20. 

F'= ... -I-- "--r-r-.. 
'0 

-- ~ r----- f=50 Hz , 
500Hz 250 Hzj-

1 kHz 
105kHz 

2 kHz I! !4 
t--... I I _ll I i I 

"-.: 8::: 3kH 1 Vo VR 

- 400~ I 0 

, I I I' n 141TIl 
'0 

5 10' 10~ ps 10' 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters:d,/d,=100AI's, s.c=8S°C, Vo, VR f. 

A circuitry , 
N61, n,100Alps, ~5·C 
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Silicon Controlled Rectifiersllnverter 

Sinusoidal pulse operation 

Cooling on anode side 

Pulse shape 

f "" Frequency = lIT 
hM = Maximumdcpeakcurrent 
VR = Recovery voltage 
Va = Voltage before turn-on 
tp = Pulse duration 

= Idle period 

CSEcircuitry 
(sec explanations) 

R' ~ 5.6fl(3.9flJ 
C· ~ O.680F(1 oFJ 

Morc CSE circuitry (values in brackets) 
maybe necessary if the commutation 
lIoltage istoo high 

Graph for calculating power dissipation Ptot = W - f 
Parameters: Vc, VR, circuitry 
W = energy loss per pulse 

~61 • ..Cl. 

5 ' -_I, 

A 

A 

10 

2 

Series eSt N 61 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: 9c = GO·e, Vc, VR.', circuitry 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: Sc = 8S·C, Vc, VR.', circuitry 

,,61,.0. 8S'( {AI 

v -- r" 
/' - r---. 
y >-- ~ 

"'" 

.~" 

'; ~ -~ 1,5~z1kHZ ~ 250Hz f=50Hz 
~2kHz 

";a 3kHz +, l-t;+ 
~ 

p4kHz V, 
-- 200V 0 5kHz 
- 400V 0 - 200 V 200 V 
- 400V 400V 

5 10' 10' 
--I, 

Maximum dc output current peak valut. 
as a function of pulse duration t 

A Parameters: 9c = 110·e, Vc, VR, f, circuitry 

N6\D110"C(A,1 

/'" 

10 

/" -.......... 
-""""r---. - "-, • -

~~.5kHZlkHZ I 500Hz- 250Hz f= 50Hz 

2kHz 

--:: 3kHz I III -
r-4kHz 

1 

v, v, 
200V 0 
400 V 0 

, i I 
-- 200 V 200 V 
- 400 V 400 V 

10 
5 10' 10' '\O~ jJs 

--I, 
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Silicon Controlled Rectifiers/Inverter 

Sinusoidal pulse operation 

Double-sided cooling 

Pulse shape CSE circuitry 
(see explanations) 

R' C' r+l 

Series eSt N 61 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: 8c = 60°C, Vo, VR.', circuitry 

"61,.Ll. 60·C 

r7 
r::.--:: t:::-r--- ~ 250 Hz 

". 

f = Frequencv'" 1/T 
lrM ... Maximum de peak current 
VR 0= Recoveryvoltage 
Vo = Voltage before turn-on 
tp = Pulse duration 

R'- 5,eCl(3,9Cl) 
C'- O,e8~F(1 ~F) 

MoreCSEc;,cu;try(values;n brackets) 10 
may be necessary if the commutation 
voltage is too high 

~ ... \5kHz 1kHz 'w:::-4kHz 

5 kHz 
6kHz 

10Hz '°rll' 
Vo V, 

200V 0 
Is = Idle period 

Graph for calculating power dissipation Ptot = W - I 
Parameters: Vo, VR, circuitry 
W = energy loss per pulse 
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TTm - 400V 0 

11m -- 200 V 200 V 
- 400 V 400 V 

5 10' 10' __ I, 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: Bc = 85°C, Vo, VR.', circuitry 

N61, 0., 85 °C 

.... 
./ ---[:::::-- ~ 
1--,-t:- \5kH1kHz 500Hz 

~= 2kHz 

.lin 

10 
, 

,2501' 'fr 

2 

A 

~3kHZ 
4kHz 

5kHz Vo V, 

200V 0 
nlill - 400V 0 

nml - 200V 200 V - 400V 400 V 

5 10' 10' 
-_I, 

Maximum dc output current peak value 
as a function of pulse duration t 
Parameters: 8 c = 110°C, Vo, VR, f, circuitry 

" " .. rr 
I ............ t----

10 
, ~t--!- ~ 

I-

250Hz ,o50Hz 
kH 1kHz 

.b2k~; 
- 3kHz 

- F 4kH~ 

i Vo V, 

200V 0 
400 V 0 -- 200 V 200 V 

, - 400 V 400 V 
10 

5 10' 10' 104 IJS 



Silicon Controlled Rectifiers/Inverter 

li'apezoldal pulse operation 

Double-sided cooling 

Pulse shape CSEcircuitry 
(see explanations) 

di/dt "" Aateofcurrentrise 
f = Frequency - lIT 
hM = Maximum dcpeakcurrent 
VR =< Recoveryvoltage 
Va = Voltage before turn-on 
tp = Pulse duration 
ts = Idle period 

100A/~s 

R'~ 3,9Q 
C'- O.6811F 

Graph for calculating power dissipation Ptot = W - f 
Parameters: d,/dl = 100 AI JL5, Vo, VA circuitry 
W = energy loss per pulse ' 

A 

Maximum dc output current peak value 
(trapezoidal current with tp = T 12) 
as a function of frequency 
Parameters: d,/dl = 100 A I's, 8e , VO, VA, f, circuitry 

A 

80 L61 n lGOAI 

T :: 
0= 

p. 
r~'~~ 

I t~/I"trlim;t 
=60 0 ( Vo ' VR 

400V 0 a ,joc = ~5 °C -----
~/ 4QOV 400V 

0' H-
(V 

\\ 
50 0 i 

0 
c =1 OOC i\\ I 

\\ I 
40 

30 0 t- I R: 
, 

20 0 
I 

100 

10' 5 101. Hz 
-_f 

Series eSt N 61 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: d,/dl =1OOAlI's, 8c =60°C, Vo, VR," 

A circuitry 
l~l Jl.1GOA~ 60"( , , , 20 " v, v, - 400jl 0 

400V 400V 

~ -io....r-. 

10' 

~ ~:::: r---1----__ 
~ 

f= 0 z 

1kHz_ 500Hz 250 Hz 

"" 5 kHz I 
~ ~ kH ,III 

"'" ~ 
3klHz i III 

III 1,5 
5 10' 10' 

-_t, 

Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters: d,/dl = 100 A I's, 8 c = 85°C, Vo, VR,!, 

A circuitry 

10' 
5 

L61, n,100A!jJs,85"'C .21n 

II v, v, 

! I - 400 V 0 - 400V 400V 

~ ~;:: ---
f=SOHz 

-';1:::-- "- 500H 
250 Hz 

~ "'" 1kHz 

~0. ~ 1.5 kH, 

I Ti II 
10' 'KIlo jJs -_t, 
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Silicon Controlled Rectifiersllnverter 

Trapezoidal pulse operation 

Double-sided cooling 

Pulse shape 

dildt "'" Rate of current rise 
f = Frequency - liT 
lTM = Maximumdcpeakcurrent 
VA - Recoveryvoltage 
Vo - Voltage before turn-on 
tp "" Pulse duration 
ts ... Idle period 

5OA/l1s 

CSE circuitry 
(see explanations) 

R' C' 

r=;;1 
R'~ 6,8n 
C~ O,47.F 

Graph for calculating power dissipation Ptot = W " f 
Parameters: d,/dt =50A/"s, VD, VR, circuitry 
W = energy loss per pulse 

A 
L~I, 1l.,50A4Js .18n 

- -Vo'I'V:l 
'k"""l'<;;:-f',.f'H-f>l.rrc--+-=--::t~~~ ~ ti 

-- 200V 200 V 
-400V 1.00 v-

-_I, 
Maximum dc output current peak value 
(trapezoidal current with tp = T 12) 
as a function of frequency 
Parameters: d,/dt = 50 A I'&. /J,c' VD, VA, f, circuitl}' 

A 

300 f++t-H---t-t-H-+I-f'I'"~,,~,,,,~,+-'I''''''\'*'t+t+I 

200 H++++---f-+-H+t-H+--"""~'*,>..t'\N-++H 
100 H+t+t---t-+-H-+t+t-t---+"~"-'t"'t-'t+t+I 

5 10 2 10' 
oJ limiting value of trapezoidal current _f 
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Maximum dc output current peak value 
as a function of pulse duration tp 
Parameters:d,/dt =50A/"s, ,'}'c =60·C, VD, VA f, 

A circuitry , 
L61, 1l.,50Al~~, 60 °c .15n 

--20DV 0 
"'<::~d-+-l-+++H---+-- 400V 0 

A;o-j-+"f>'~tttt---+=~~~~ :~ 

10' 

A 

500Hz 

-_I, 

Maximum de output current peak value 
as a function of pulse duration tp 
Parameters: d,l dt = 50 A I'&. ac = 85·C, V D, VA, f, 

A circuitry 

-_I, 

Maximum de output currant peak value 
as a function of pulse duration tp 
Parameters: d,/d, = 50 AII'&. 8 c = 110·C, VD, VR f, 
circuitry , 

--==t==r=t"::"j::"f'''tAf'''('i1100C -----.-------.--- .17n . ==rVD ~ 
--t---l--l +++Hf--- - - 200V ro.j.j 

400V 0 
200 V 200 V 
400 V 400 V 



Silicon Controlled Rectifiers/Inverter 

Disc thyristors for 200 V to 600 V; ITRMS = 1730 A; tq = 
15/Ls, 18 /Ls 

Application 

Chip 

Primarily for self-commutated 
converters of all types, e.g. inverters, 
static converters, choppers, etc. 

Fully diffused silicon, with internal gate 
trigger amplification 
Current and heat transfer: 
noble metal pressure contact 

Case Disc-type case, type 4 a as per DIN 44 
499 (draft) Contact surfaces nickel­
plated, ceramic insulation 

Connections Gate line yellow, 230 mm in length, 
included in delivery upon request 

Polarity as stamped 

Heat sinks 

Type 
Ordering Code 
Designation as per 
DIN 41 882 

Material 
Weight 

Type 
VORM q 

NK12') 

Alum. 
2100 g 

VRRM dvdt = 200 V//Ls 

200V BStP6113f 
300V BStP6120f 
400V BStP6126f 
500V BStP6133f 
600V BSTP6140f 

q 

NK15') 

Alum. 
2400 g 

dvdt = 200 V//Ls 

BStP6113g 
BStP6120g 
BStP6126g 
BStP6133g 
BStP6140g 

') Available only with component fitted 

') For complete designation see chapter on heat sinks. 

K 

I 

Series BSt P 61 

Flat plug as per 
DIN 46 244 
A 2.B xO.5 

--12 I 

--114'0.5 l--

PK20') 

Alum. 
7500 9 

q 

dvdt = 500 V//Ls 

BStP6113fS9 
BStP6120fS9 
BStP6126fS9 
BStP6133fS9 
BStP6140fS9 

Dimensions in mm 

KC14 .. ')') KD04/05')') 

Copper Copper 

t = 18/Ls q 

dvdt = 500 V1/Ls 

BSTP6113gS9 
BStP6120gS9 
BStP6126gS9 
BStP6133gS9 
BStP6140gS9 
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Silicon Controlled Rectifiers/Inverter Series eSt P 61 

Secondary conditions Blocking characteristics 
Maximum off-state or fo, fR approx. 20 mA 8j = 140° C, for 0.67 VORM, 0.67 VRRM 

(approx. 25 mAlO) 
reverse current 40 (60) mAO) = 140°C, for VORM, VRRM 

Forward blocking characteristics 
Maximumrmson-statecurrent hRMSII) 1,730A 

Surge current 

i2tvalue 

Threshold voltage 
Slope resistance 

/rSM II) 16,000 A 
14,150A 

fi2dt 1 ,300,000 A's 
1,000,000 A's 

VITO) 1.03V 
rT 0.198mn 

Dynamic values, switching applications 
Latching current h 

Delay time tgd 

Critical periodical rate (dildt)cr 200A/IlS 
of rise of on-state current with addi-
tiona I load from an RC snubber 

Periodical current (peak value) of a IrMIRC) 
discharging RC snubber 

100A 

50A 

Critical rate of rise of off-state 
voltage (Type BSt P61 ... ) 

(d vld tIer 200 V Ills 
1,OOOV/IlS 

(TypeBStP61 ... S9) 

Circuit com mutated turn-offtime tq 

(Type BSt P61 .. f) 
(Type BSt P61 .. g) 

280 

100V/IlS 
500V/IlS 

2,OOOV/IlS 

8j= 25°C} halfsinewave. 
=140°C 50Hz,VR=OV 

} equivalent straight line for 8j = 140° C 

8j = 140°C t Vo = 18V, 
= 25:C I fG= 1 A,diG/dt= 1 A/IlS, 
= -40 C tgt = 151ls 

fG = 1 A }diG/dt= 1 A/IlS,8j= 25°C 
fG = 3A Vo = 0.5 VORM, L/R = 2 tgd 

hM = 110A 

8j = 140° C, f = 50 Hz, Vo = 0.67 VORM 
Long pulse with linear current riseto 
IrM= 3300 A 
Additionally permissible peak currentof a 
discharging RCsnubber, hMIRC) = 100A 
Drive required 
fG i1; 1 A,diG/dti1; 1 A/IlS 

dijdt={dijd~w I 
Drive required 
fG i1; 1 A,diG/dti1; 1 A/IlS 

dildt:£ 10A/IlS 
Drive required 
fG'" fGT 

0.67 VORM ,9j = 140° C 
0.33 VORM Linear 
1.0 VORM voltage rise, 

8j:£ 140° C 
f= 50 Hz 
Vo= 
0.67 VORM 

0.67 VORM control circuit 
0.33 VORM open 

8j = 140°C,-dildt= -10A/IlS 
VR = 0.67 VRRM, Vo = 0.67 VORM 
dvldt= 50V/Ils,IrM = 1100A 
Chip current fully risen before commuta­
tion 



Silicon Controlled Rectifiersllnverter Series eSt P 61 

Gate circuit ratings 
Minimum gate trigger current 

Minimum gatetriggervoltage 

Maximum gate non-trigger current 

Maximum gate non-trigger voltage 

Maximum admissible gate current 

Maximum admissible gate power 
losses 

Maximum negative gate voltage 

Thermal ratings 

Maximum continuously admissible 
junction temperature 

Operati ng temperature ra nge 

Storage temperature range 

IGT 

VGT 

IGD 

VGD 

IGM 

IGRMS 

PGAV(I) 

VGRM 

Thermal resistance for constant current R'hJC 

(excluding heat transfer) 

Thermal resistance 
case to heatsink 

Mechanical ratings 

Contact pressure 

Leakage path 

Air path 

Weight 

Vibration resistance 

Humiditycategory 

*) on request 

R'hCK 

F 

150mA 8j= 140°C 
} VD~ 6V 250mA 25°C 

= -40°C 

1,8V 8j= 140°C 
} VD~ 6V 2.5V 25°C 

= -40°C 

20mA 8j = 140°C, VD = 6V 
10mA = 140°C, VD;;;; 0.5 VDRM 

0.2V 8j = 140°C, VD;;;; 0.5 VDRM 

10A peak value 
3A rmsvalue 

20W maximum value 

10V peak value 

Secondary conditions 

140°C 

-40to +140°C 

-40to +150°C 

0.03 K/W 
0.0565K/W 
0.064 K/W 

0.006K/W 
0.012K/W 

10000 N ~ 18% 
8.5mm 

8.5mm 

130g 

50 mis' 
C 

double-sided cooling 
cooling on anode side 
cooling on cathode side 

double-sided COOling} see assembly 
one-sided cooling instructions 

setpointvalue 

anode-grid 

anode-grid 

at 50 Hz, without heat sink 

according to DIN 40040 
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Silicon Controlled Rectifiers/Inverter 

Characteristics 
Forward characteristics (scatter bands) 
Parameter: junction temperature 9; 

2400 

! 2000 

1800 

1600 

1400 1=1= 
1200 1-1-

1000 

600 

600 

400 

200 

00 

",,140'C 
", ,2S'C 

P61 

~-," 

Transient thermal resistance lor contrast current 

7 0.0 

Z(th)JC 0 
1 0.0 6 

0.0 5 

0.0 4 

0.0 3 

0.0 1 

0.0 1 

01-
10-' 

r--
10" 

Thermal resistance ~r 

P6 , 
III 

oncathodeside_", 
on anode side 

'j 

/ 
/ 

double-sided 

~ 

10-1 l()O 

-I 

Parameters: frequency f, current waveform 

0.0 3 P6I 

1\ 
\ W 

0.0 ~-iJ= 
-

2 "- -
/1, 1_ -

\ "- / 
'.50H; ;-

-
r--.. 

1-~~iJV ~ 
:-.... 

......... 
-I). ./ I"--.. -

'.50H; I' 
...... 

0.0 

1{)1 

a 1 
30 60 90 120 . 150 el 180 

~-). 
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Input characteristics (scatter band) 
with trigger ranges and 
power dissipation hyperbolae 

la' P61 

'G ~ 20W 
40W.= E 

1 
10 0 

., 
10 

S 

10' 

S 

2 

~ 

--, 
2S'C 

-73 197?::1 

/ 

o 

...::r 
-.s~ 

r!Q.W 

2W t-- f-

lW 

LI 

7 V 
~_VG 

Difference between transient pulse thermal 
resistances and transient thermal resistance for 
constant current, pulse currents 40 to 60 Hz 

0.02 4 P61 

Z(lhJp_ ~ 
Z{th)lC W 1 0.01 a 

0.01 6 

0.01 1 -
0.00 6 -
0.00 4 

a 
10" 10-2 10-' 

"Analytical function" for dc: 

2('hIJC = ir; r 1 - e-;;1 
i_ 1 

Double-sided Cooling 
cooling on anodeside 

i ,(KIWI " (sl ,(KIWI r, (sl 

1 0.0111 0.523 0.0376 2.3 

2 0.0123 0.0722 0.0123 0.0722 

3 0.0024 0.0127 0.0024 0.0127 

4 0.0026 0.0034 0.0026 0.0034 

111!lJ 
~ 
60':11 

11111 
Ilj II 
~V 
120' 

l\1!!AV ~V 
160' 160" 

II II 

II II 
10' 

-I 

Cooling 
on cathodeside 

,(KIWI " (sl 

0.0451 1.67 

0.0123 0.0722 

0.0024 0.0127 

0.0026 0.0034 

5 0.0016 0.00064 0.0016 0.00064 0.0016 0.00064 

Formulae for determining the total thermal resistance 

R'hJA = R thJC + R thCA + Llr 
Z(th)JA = Zlth)JC + ZlthlCA 

Zlthlp(JAI = [Zlthlp- Z(thIJC] + Z(thIJA 

R thCA and ZlthlCA see section "Heat sinks" 
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PowerMod Encapsulated Assemblies 
18 A Avg; VDRM and VRRM Up To 1600 Volts 

• Maximum continuous current 2X18 
amperes average Tc = 87°C 

• Primarily used in line com mutated 
converters 

• Electrically isolated baseplate (2500VRMS) 

• Recs optimized by fastening directly to 
metal baseplate 

• Glass passivation for high reliability 

Dim. Inches Millimeter 

Minimum Maximum Minimum 

B 0.24 0.26 6.10 
C 0.11 0.12 2.80 
D 0.21 0.22 5.33 
E 0.78 0.80 19.81 
F 0.58 0.60 14.75 
H 0.38 0.40 9.65 
J 3.14 3.16 79.75 
L 1.17 1.19 29.40 
M 0.78 0.80 19.81 
N 3.65 
P 

Notes: (1) Faston Tab (.110 x .032) 

A 

~G2 K,fG1 AK] 
Fully-controlled version 

Catalog Number 

MTT18L06N 

MTT18L12N 

MTT18L16N 

284 

600V 

1200V 

1600V 

Maximum 

6.60 
3.05 
5.59 

20.32 
15.25 
10.16 
80.25 
30.60 
20.32 
92.70 

Notes 

Series MIT 18L 

", 
E 

-1L-.:........J.L-----I=Fr J 
I 

.. I 



PowerMod Encapsulated Assemblies MmSL 

Electrical Characteristics (1) 

Forward Conducting 

Max. RMS on·state current per SCR ITIRMS) 30 Amps 

Max. average on-state cur. per SCR ITIAV) 18Amps Tc = 87°C, half sine 

Max. peak on-state voltage VTM 1.9 Volts ITM =45Amps 

Max. holding current IH 200 rnA Vo= 6 Volts 

Max peak one cycle 60 Hz surge ITSM 250 Amps TJ = 125°C 

Max.I't capability for fusing I't 260A'Sec TJ = 125°C, t = 8.3 ms 

Switching 

Critical rate of rise of on-state current di/dt 100A/l'sec. TJ = 125°C, Vo = 0.67 VORM 
Typical circuit commutated tq 75l'sec. TJ = 125°C, di/dt = 10 AIl's 

turn-off time 

Maximum repetitive RC snubber 

discharge current ITM IRC) 40 Amps Vo =0.67 VORM ' ITM = 18 Amps 

TJ = 125°C, di/dt = 100 AIl's, 

Vo = 0.67 VORM 

Thermal values 

Maximum DC thermal resistance, 

junction to case per SCR ReJc 1.0oC/W 

Typical thermal resistance, case to 

sink perSCR Recs 0.1°C/W 

Operating junction temp. range TJ -40°C to + 125°C 

Storage temperature range Tstg -40°C to + 150°C 

Blocking 

Max. forward leakage current IORM 10mA TJ = 125°C and VORM 
Max. reverse leakage current IRRM 10mA TJ = 125°C andVRRM 
Critical rate of rise of dv/dt 200V/l'sec. TJ = 125°C, Vo= VORM 
off-state voltage 

Isolation voltage between connections 
and baseplatel') VISO 2500 VRMS 

Triggering 

Max. gate voltage to trigger VGT 1.5V VO= 2 Volts 

Max nontriggering gate voltage VGO 0.25V TJ = 125°C, Vo = 0.5, VORM 
Max. nontriggering gate current IGO 2mA TJ = 125°C, Vo = 0.5 VORM 
Max. gate current to trigger IGT 100mA Vo = 2 Volts 

Max. average gate power PGM 10W 

Max. peak gate current IGM 3.5A 

Max. peak reverse gate voltage VGM 10V 

Mechanical Characteristics 
Terminal torque 35 to 50 in. -lb. 
Weight Approximately 4.4 ounces (125 grams) 

(1) Tc = 25°C unless otherwise indicated 

(2) Warning: The case must not be destroyed since this may release harmful beryllium oxide dust. 
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PowerMod Encapsulated Assemblies 

Figure 1 
Maximum power dissipation for 1 SCR 
of the module 
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FIgure 2 
Maximum power diSSipation for 1 SCR 
of the module 
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Figure 4 
Maximum power dissipation lor 1 SCR of the 
module· overcunent range 
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Figure 6 
Increase In thermal resistance versus conduction 
angle for 1 SCR (Total R9JC = DC RSJC + .41') 
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PowerMod Encapsulated Assemblies 

Figure 7 
Gate characteristics 
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Figure 9 
Single-phase bridge circuit-on-state loss 
characteristics 
Nomogram for detennlnlng maximum on-state 
currents for different cooling conditions 
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FigureS 
SCR on-state characteristics 
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Figure 10 
Three-phase bridge circuit-on-state loss 
characteristics 
Nomogram for detenninlng maximum on-state 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 

Figure 11 
AC switch-on-state loss characteristics 
Nomogram for determining maximum on-state 
currents for different cooling conditions 
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Figure 12 
Three-phase controller-on-state loss characteristics 
lIIomogram for determining maximum on-slate 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 
25 A Avg; VDRM and VRRM Up To 1600 Volts 

• Maximum continuous current 2X25 
amperes average Tc = 87°C 

• Primarily used In line commutated 
converters 

• Electrically isolated baseplate (2500VRMS) 

• Recs optimized by fastening directly to 
metal baseplate 

1:1 Glass passivation for high reliability 

Dim. Inches Millimeter 

Minimum Maximum Minimum 

B 0.24 0.26 6.10 
C 0.11 0.12 2.80 
D 0.21 0.22 5.33 
E 0.78 0.80 19.81 
F 0.58 0.60 14.75 
H 0.38 0.40 9.65 
J 3.14 3.16 79.75 
L 1.17 1.19 29.40 
M 0.78 0.80 19.81 
N 3.65 
P 

Notes: (1) Faston Tab (.110 x .032) 

A 

~G2 f-G1 AK] 
Fully-controlled version 

Catalog Number 

MTT25L06N 

MTT25L12N 

MTT25L16N 

600V 

1200V 

1600V 

Maximum 

6.60 
3.05 
5.59 

20.32 
15.25 
10.16 
80.25 
30.60 
20.32 
92.70 

Notes 

Series MTT25L 
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PowerMod Encapsulated Assemblies MTT25L 

Electrical Characteristlcs(1) 

Forward Conducting 

Max. RMS on·state current per SCR ITIRMS) 40 Amps 

Max. average on-state cur. per SCR IT(AV) 25 Amps To = 87°C, half sine 

Max. peak on-state voltage VTM 1.8 Volts ITM =60Amps 

Max. holding current IH 200mA Vo=6 Volts 

Max peak one cycle 60 Hz surge ITSM 440 Amps TJ = 125°C 

Max.I't capability for fusing I't 800A'Sec TJ = 125°C, t = 8.3 ms 

Switching 

Critical rate of rise of on-state current di/dt 100A/"sec. TJ = 125°C, Vo = 0.67 VORM 
Typical circuit commutated tq 75 "sec. TJ = 125°C, di/dt = 10 A/"s 

turn-off time 

Maximum repetitive RC snubber 

discharge current ITMIRC) 40 Amps Vo = 0.67 VORM ' ITM = 18 Amps 

TJ = 125°C, di/dt = 100 A/"s, 

Vo = 0.67 VORM 

Thermal values 

Maximum DC thermal resistance, 

junction to case per SCR ReJc 0.8°C/W 

Typical thermal resistance, case to 

sink per SCR Recs 0.1°C/W 

Operating junction temp. range TJ -40°Cto +125°C 

Storage temperature range Tstg - 40°C to + 150°C 

Blocking 

Max. forward leakage current IORM 10mA TJ = 125°C and VORM 
Max. reverse leakage current IRRM 10mA TJ = 125°C andVRRM 
Critical rate of rise of dv/dt 200V/"sec. TJ = 125°C, Vo= VORM 

off-state voltage 
Isolation voltage between connections 
and baseplate!') VISO 2500 VRMS 

Triggering 

Max. gate voltage to trigger VGT 1.5V Vo=2Volts 

Max nontriggering gate voltage VGO 0.25V TJ = 125°C, Vo = 0.5, VORM 
Max. nontriggering gate current IGO 2mA TJ = 125°C, Vo = 0.5 VORM 
Max. gate current to trigger IGT 100mA Vo= 2 Volts 

Max. average gate power PGM 10W 

Max. peak gate current IGM 5A 

Max. peak reverse gate voltage VGM 10V 

Mechanical Characteristics 
Terminal torque 35 to 50 in. -lb. 
Weight Approximately 4.4 ounces (125 grams) 

(1) Tc = 25°C unless'otherwise indicated 

(2) Warning: The case must not be destroyed since this may release harmful beryllium oxide dust. 
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PowerMod Encapsulated Assemblies MlT25L 

Figure 1 
Maximum power dissipation for 1 SCR 
of the module 
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Maximum transient thennal impedance for 1 SCR 
of the module for constant current and 
pulse current 
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Maximum power dissipation for 1 SCR 
of the module 
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PowerMod Encapsulated Assemblies MTT25L 

Figure 7 FigureS 
Gate characteristics SCR on-state characteristics i 10 
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Figure 9 
Single-phase bridge circuit-on-state loss characteristics 
Nomogram for determining maximum on-state 
currents for different cooling conditions 
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Figure 10 
Three-phase bridge circuit-on-state loss characteristics 
Nomogram for determining maximum on-state 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 

Figure 11 
AC swltch-on·state loss characteristics 
Nomogram for detennlnlng maximum on·state 
currents for different cooling conditions 
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Figure 12 
Three·phase controller-on·state loss characteristics 
Nomogram for detennlnlng maximum on·state 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 
40 A Avg; VORM and VRRM Up To 1600 Volts 

• UL recognized 
• Maximum continuous current 2X40 

amperes average Tc = 85°C 
• Primarily used In line commutated 

converters 
II Compression bonded structure for high 

reliability In cyclic applications 
• Electrically isolated baseplate (2500VRMS) 

• Recs optimized by fastening directly to 
metal baseplate 

Dim. Inches Millimeter 

Minimum Maximum Minimum Maximum 

B 0.24 0.26 6.10 6.60 
C 0.11 0.12 2.80 3.05 
D 0.21 0.22 5.33 5.59 
E 0.78 0.80 19.81 20.32 
F 0.58 0.60 14.75 15.25 
H 0.38 0.40 9.65 10.16 
J 3.14 3.16 79.75 80.25 
L 1.17 1.19 29.40 30.60 
M 0.78 0.80 19.81 20.32 
N 3.65 92.70 
P 

Notes 

(1) 

A 
~G2 ¥-G1 AKJ Ast K¥"-G1 AKJ 

Fully-controlled version 

Catalog Number (2) 

MTT40A06N 

MTT40A12N 

MTT40A16N 

Half-controlled version 1 

Catalog Number (2) 

MTD40A06N 

MTD40A12N 

MTD40A16N 

Notes: (1) Faston Tab (.110 x .032 inches) 

Series MTT40A,L 
MTD40A,L 
MDT40A,L 

~ 
f G1 -, 

H • I • E 

f~~ 

Catalog Number (2) 

MDT40A06N 

MDT40A12N 

MDT40A16N 

600V 

1200V 

1600V 

(2) Forthe soldered version, used In non·cycllcal applications, replace the "A", in the catalog 

number, with "1.:'. 
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PowerMod Encapsulated Assemblies 

Electrical Characteristics~) 
Forward Conducting 

Max. RMS on·state current per SCR ITIRMS) 
or rectifier 

Max. average on·state cur. per SCR IT(AV) 
or rectifier 

Max. peak on·state voltage VTM 
Max. holding current 'H 
Max peak one cycle 60 Hz surge ITSM 
Max.!'t capability for fusing I't 
Switching 

Critical rate of rise of on·state current dildt 

Typical delay time td 
Typical circuit commutated tq 

turn·off time 

Maximum repetitive RC snubber 

discharge current. /TM IRC) 

Thermal values 

Maximum DC thermal resistance, 
junction to case per SCR or rectifier RSJC 

Typical thermal resistance, case to 
sink per SCR or rectifier RScs 

Operating junction temp. range TJ 

Storage temperature range Tsto 
Blocking 

Max. forward leakage current IORM 
Max. reverse leakage current 'RRM 
Critical rate of rise of dv/dt 

off·state voltage 
Isolation voltage between connections 
and baseplate(') VISO 

Triggering 

Max. gate voltage to trigger VGT 
Max nontriggering gate voltage VGO 
Max. nontriggering gate current IGO 
Max. gate current to trigger IGT 
Max. average gate power PGM 
Max. peak gate current IGM 
Max. peak reverse gate voltage VGM 

75 Amps 

40 Amps 

1.75 Volts 

250mA 

700Amps 

2000A'Sec 

100All'sec. 

3l'sec. 

15Ol'sec. 

80Amps 

0.60 oC/W 

O.OBoC/W 

SeriesMTT40A,L 
MTD40A,L 
MDT40A,L 

Tc = 85°C, half sine 

'TM = 120 Amps 

Vo=6 Volts 

TJ=125°C 

TJ = 125°C, t = B.3 ms 

TJ = 125°C, Vo = 0.67 VORM 

IG=1 Amp 

TJ = 125°C, dildt = 10 AIl's 

Vo = 0.67 VORM ' 'TM = 18 Amps 

TJ = 125°C, dildt = 100 AIl's, 

Vo = 0.67 VORM 

- 40°C to + 125°C 

- 40°C to + 150°C 

15mA TJ = 125°C and VORM 

15mA TJ = 125°C andVRRM 

200V/l'sec. TJ = 125°C, Vo = VORM 

2500 VRMS 

1.5V Vo = 2 Volts 

0.25V TJ=125°C, Vo =0.5, VORM 
6mA TJ = 125°C, Vo = 0.5 VORM 
200mA Vo=2 Volts 

20W 

10A 

10V 

Mechanical Characteristics 
Terminal torque 35 to 50 in. ·Ib. 
Weight Approximately 4.4 ounces (125 grams) 

(1) Tc = 25°C unless otherwise indicated 

(2) Warning: The case must not be destroyed since this may release harmful beryllium oxide dust. 
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PowerMod Encapsulated Assemblies Series MTT40A,L 
MTD40A,L 
MDT40A,L 

Figure 1 
Maximum power dissipation for 1 SCR or rectifier 
of the module 
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Figure 3 
Maximum baseplate temperature as a function of 
on-state current for 1 SCR or rectifier 
of the module 
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Figure 5 
Maximum transient thermal impedance for 1 SCR 
or rectifier of the module for constant current and 
pulse current 
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Figure 2 
Maximum power dissipation for 1 SCR or rectifier 
of the module 
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Figure 4 
Maximum power dissipation for 1 SCR or rectifier 
of the module - overcurrent range 
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Increase in thennal resistance versus conduction 
angle for 1 SCR (Total RSJC = DC) 
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PowerMod Encapsulated Assemblies 

Figure 7 
Gate characteristics 

Instantaneous Gale Voltage-Volts 

FigureS 
Single-phase bridge circuit-on-state loss characteristics 
Nomogram for detennining maximum on-state 
currents for different cooling conditions 
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Figure 9 
Three-phase bridge circuit-on-state loss characteristics 
Nomogram for determining maximum on-state 
currents for different coaling conditions 
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PowerMod Encapsulated Assemblies 

Figure 10 
AC switch-on-state loss characteristics 
Nomogram for determining maximum on-state 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 
50A Avg; VORM and VRRM Up To 1600 Volts 

• UL recognized 
• Maximum continuous current 2 x 50 

amperes average Tc = 80°C 
• Primarily used In line commutated 

converters 
• Compression bonded structure for high 

reliability In cyclic applications. 
• Electrically isolated baseplate (2500VRMS) 

• Recs optimized by fastening directly to 
metal baseplate 

Dim. Inches Millimeter 

Minimum Maximum Minimum Maximum 

B 0.24 0.26 6.10 6.60 
C 0.27 0.28 6.86 7.11 
D 0.21 0.22 5.33 5.59 
E 0.78 0.80 19.81 20.32 
F 0.58 0.60 14.75 15.25 
H 0.38 0.40 9.65 10.16 
J 3.14 3.16 79.75 80.25 
L 1.17 1.27 29.40 32.60 
M 0.78 0.80 19.81 20.32 
N 3.65 92.70 
P 

Notes 

(1) 

Af-G2 #-Gl AKJ A¥ ¥Gl AKJ 
Fully·controlled version Half-controlled version 1 

Catalog Number (2) Catalog Number(2) 

MTT50A06N MTD50A06N 

MTT50A12N MTD50A12N 

MTT50A16N MTD50A16N 

Notes: (1) Faston Tab (.110 x .032 inches) 

Series MTT50A,L 
MTD50A,L 
MDT50A,L 

AtG2 K£ AKJ 
Half-controlled version 2 

Catalog Number (2) 

MDT50A06N 

MDT50A12N 

MDT50A16N 

600V 

1200V 

1600V 

(2) For the soldered version, used in non-cyclical applications, replace the "A", in the catalog 

number, with "1.:'. 
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PowerMod Encapsulated Assemblies MTT50A,L 
MTD50A,L 
MDT50A,L 

Electrical Characteristics (1) 

Forward Conducting 

Max. RMS on-state current per SCR 
or rectifier 

Max. average on-state cur. per SCR 
or rectifier 

Max. peak on-state voltage 

Max. holding current 

Max peak one cycle 60 Hz surge 

Max.I't capability for fusing 

Switching 

Critical rate of rise of on-state current 

Typical delay time 

Typical circuit commutated 

turn-off time 

Maximum repetitive RC snubber 

discharge current 

Thermal values 

Maximum DC thermal resistance, 

junction to case per SCR or rectifier 
Typical thermal resistance, case to 

sink per SCR or rectifier 
Operating junction temp. range 

Storage temperature range 
Blocking 

Max. forward leakage current 

Max. reverse leakage current 

Critical rate of rise of 
off-state voltage 

Isolation voltage between connections 
and baseplate(') 

Triggering 

Max. gate voltage to trigger 

Max nontriggering gate voltage 

Max. nontriggering gate current 

Max. gate current to trigger 

Max. average gate power 

Max. peak gate current 

Max. peak reverse gate voltage 

IT(RMS) 

IT(AV) 

VTM 

IH 
ITSM 

I't 

di/dt 

td 

tq 

ITM (RC) 

ReJc 

Recs 
TJ 

Tstg 

IORM 

fRRM 
dvfdt 

vlSO 

VGT 
VGO 

fGO 

fGT 
PGM 

fGM 
VGM 

105Amps 

50Amps Tc = 78°C, half sine 

1.75 Volts ITM =165Amps 

250mA Vo= 6 Volts 

1100Amps TJ = 125°C 

5000A'Sec TJ = 125°C, t = 8.3 ms 

100A/",sec. TJ = 125°C, Vo = 0.67 VORM 
3 ",sec. IG= 1 Amp 

150 ",sec. TJ = 125°C, di/dt = 10 A/",s 

80 Amps Vo = 0.67 VORM ' ITM = 18 Amps 

TJ = 125°C, dildt = 100 Af",s, 

Vo=0.67 VORM 

0.60°CIW 

0.08°CIW 

- 40°C to + 125°C 

- 40°C to + 150°C 

15mA TJ = 125°C and VORM 

15mA TJ = 125°C andVRRM 
200Vf",sec. TJ = 125°C, Vo = VORM 

2500 VRMS 

1.5V Vo = 2 Volts 

0.25V TJ = 125°C, Vo = 0.5, VORM 
6mA TJ = 125°C, Vo= 0.5 VORM 
200mA Vo=2Volts 

20W 

10A 

10V 

Mechanical Characteristics 
Terminal torque 35 to 50 in. -lb. 
Weight Approximately 4.7 ounces (200 grams) 

(1) Tc = 25°C unless otherwise indicated 

(2) Warning: The case must not be destroyed since this may release harmful beryllium oxide dust. 
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PowerMod Encapsulated Assemblies MTT50A,L 
MTD50A,L 
MDT50A,L 

Figure 1 
Maximum power dissipation for 1 SCR 
of the module 
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Figure 5 
Maximum transient thermal impedance for 1 SCR 
of the module for constant current and 
pulse current 
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Maximum power dissipation for 1 SCR 
of the module 
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Figure 4 
Maximum power dissipation for 1 SCR of the 
module - overcurrent range 
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PowerMod Encapsulated Assemblies 

Figure 7 
Gate characteristics 
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Nomogram for determining maximum on-state 
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PowerMod Encapsulated Assemblies 

Figure 10 
AC switch-on-state loss characteristics 
Nomogram for detennlnlng maximum on-state 
currents for different cooling conditions 

300 

1 200 

~ 
~ 
o 100 . 
~ 
a. 

" ~ o 

r--' heat sink 

~ 

V-
% 
;;.,::: 
;...,: 

80 60 

~ 
.....: .....: 

V 
7 

V 
% ;..-
..-:: = .-: 
;;.:;:: ~ 

40 

g&1_R~ 

~gI09- t_ 

" 
c-~'~' 

0," 

g ~75 -Vo~;-
OJ 

~O35- -
" 

~H- -
-=-~~~== -

1'5- -
'1°_ -

"erN 
20 a 0 50 100 150 

Ambient Temperature~OC SWitch Output Current-Amperes RMS 

Figure 11 
Three-phase controller-on-state loss characteristics 
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PowerMod Encapsulated Assemblies 
65A Avg; VORM and VRRM Up To 1600 Volts 

• UL recognized 
• Maximum continuous current 50 amperes 

average To = 80 aC 
• Primarily used in line com mutated 

converters 
• Compression bonded structure for high 

reliability in cyclic applications. 
• Electrically isolated baseplate (2500VRMS) 
• Recs optimized by fastening directly to 

metal baseplate 

Dim. Inches Millimeter 

Minimum Maximum Minimum Maximum 

B 0.24 0.26 6.10 6.60 
C 0.27 0.28 6.86 7.11 
D 0.21 0.22 5.33 5.59 
E 0.78 0.80 19.81 20.32 
F 0.58 0.60 14.75 15.25 
H 0.38 0.40 9.65 10.16 
J 3.14 3.16 79.75 80.25 
L 1.17 1.27 29.40 32.60 
M 0.78 0.80 19.81 20.32 
N 3.65 92.70 
P 

Notes 

(1) 

A 

~G2 
K
tG1 

AKJ A* 
KtG1 AKr 

Fully·controlied version Half-controlled version 1 

Catalog Number Catalog Number 

MTT65A06N MTD65A06N 

MTT65A12N MTD65A12N 

MTT65A16N MTD65A16N 

Notes: (1) Faston Tab (.110 x .032 inches) 

304 

Series M1T65A 
MTD65A 
MDT65A 

f G1 ,-

~ f-~J 

A 

tG2 
K~ AKJ 

Half-controlled version 2 

Catalog Number VORM'VRRM 

MDT65A06N 600V 

MDT65A12N 1200V 

MDT65A16N 1600V 



PowerMod Encapsulated Assemblies MTI65A 
MTD65A 
MDT65A 

Electrical Characteristics (1) 
Forward Conducting 

Max. RMS on-state current per SCR IT(RMS) 120Amps 
or rectifier 

Max. average on-state cur. per SCR IT(AV) 65 Amps Tc = 80°C, half sine 
or rectifier 

Max. peak on-state voltage VTM 1.45 Volts 'TM = 150 Amps 
Max. holding current 'H 250mA Vo = 6 Volts 

Max peak one cycle 60 Hz surge ITSM 1500 Amps TJ = 125°C 

Max.Pt capability for fusing I't 9300A'Sec TJ = 125°C, t = 8.3 ms 

Switching 

Critical rate of rise of on-state current dildt 100A/l'sec. TJ = 125°C, Vo = 0.67 VORM 
Typical delay time td 3l'sec. IG= 1 Amp 

Typical circuit commutated tq 15Ol'sec. TJ = 125°C, dildt = 10 AIl's 

turn-off time 

Maximum repetitive RC snubber 

discharge current 'TM (RC) 100Amps Vo = 0.67 VORM ' 'TM = 18 Amps 

TJ = 125°C, di/dt = 100 AIl's, 

Vo = 0.67 VORM 

Thermal values 

Maximum DC thermal resistance, 

junction to case per SCR or rectifier ReJC 0.50°C/W 

Typical thermal resistance, case to 

sink per SCR or rectifier Recs 0.08°C/W 

Operating junction temp. range TJ - 40°C to + 125°C 

Storage temperature range Tsto - 40°C to + 150°C 

Blocking 

Max. forward leakage current IORM 15mA TJ = 125°C and VORM 
Max. reverse leakage current 'RRM 15mA TJ = 125°C andVRRM 
Critical rate of rise of dv/dt 200V/l'sec. TJ = 125°C, Vo = VORM 
off-state voltage 

Isolation voltage between connections 
and baseplatel') VISO 2500 VRMS 
Triggering 

Max. gate voltage to trigger VGT 1.5V Vo = 2 Volts 

Max nontriggering gate voltage VGO 0.25V TJ =125°C, Vo=0.5, VORM 
Max. nontriggering gate current IGO 6mA TJ = 125°C, Vo= 0.5 VORM 
Max. gate current to trigger IGT 200mA Vo = 2 Volts 

Max. average gate power PGM 20W 

Max. peak gate current IGM 10A 

Max. peak reverse gate voltage VGM 10V 

Mechanical Characteristics 
Terminal torque 35 to 50 in. -lb. 
Weight Approximately 4.7 ounces (200 grams) 

(1) Tc = 25°C unless otherwise indicated 

(2) Warning: The case must not be destroyed since this may release harmful beryllium oxide dust. 
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PowerMod Encapsulated Assemblies M1T65A 
MTD65A 
MDT65A 

Figure 1 
Maximum power dissipation for 1 SCR 
of the module 
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Maximum power dissipation for 1 SCR 
of the module 
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PowerMod Encapsulated Assemblies 

Figure 7 
Gate characteristics 
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Figure 8 
Single-phase bridge circuit-an-state loss characteristics 
Nomogram for determining maximum on-state 
currents for different cooling conditions 
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Figure 9 
Three-phase bridge circuit-an-state loss characteristics 
Nomogram for determining maximum on-state 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 

Figure 10 
AC swltch-on·state loss characteristics 
Nomogram for determining maximum on·state 
currents for different cooling conditions 
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Three·phase controller-on·state loss characteristics 
Nomogram for determining maximum on·state 
currents for different cooling conditions 
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PowerMod Encapsulated Assembies 
95 A Avg; VORM and VAAM Up To 1600 Volts 

• UL recognized 
• Maximum continuous current 2X95 

amperes average Tc = 86°C 
• Primarily used in line commutated 

converters 
• Electrically isolated baseplate (2500VRMS) 

• Recs optimized by fastening directly to 
metal baseplate 

• Compression bonded structure for high 
reliability in cyclic applications 

Dim. Inches Millimeter 

Minimum Maximum Minimum Maximum 

B 0.24 0.26 6.10 6.60 
C 0.11 0.12 2.80 3.05 
D 0.21 0.22 5.33 5.59 
E 0.78 0.80 19.81 20.32 
F 0.58 0.60 14.75 15.25 
H 0.38 0.40 9.65 10.16 
J 3.14 3.16 79.75 80.25 
L 1.17 1.19 29.40 30.60 
M 0.78 0.80 19.81 20.32 
N 3.65 92.70 
P 

Notes 

Note 1 

A 

f-G2 

K
tG1 

AKJ A~ K
tG1 

AK
J 

Fully-controlled version Half-controlled version 1 

Catalog Number Catalog Number 

MTT95A06N MTD95A06N 

MTT95A12N MTD95A12N 

MTT95A16N MTD95A16N 

Notes: (1) Faston Tab (.110 x .032 inches) 

AtG2 Kk AKJ 
Half-controlled version 2 

Catalog Number 

MDT95A06N 

MDT95A12N 

MDT95A16N 

Series MTT95A 
MTD95A 
MDT95A 

600V 

1200V 

1600V 
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PowerMod Encapsulated Assemblies Series MTT95A 
MTD95A 
MDT95A 

Electrical Characteristics (1) 

Forward Conducting 

Max. RMS on·state current per SCR 
or rectifier 

Max. average on-state cur. per SCR 
or rectifier 

Max. peak on-state voltage 

Max. holding current 

Max peak one cycle 60 Hz surge 

Max. I't capability for fusing 

Switching 

Critical rate of rise of on-state current 

Typical delay time 

Typical circuit commutated 

turn-off time 

Maximum repetitive RC snubber 

discharge current 

Thermal values 

Maximum DC thermal resistance, 
junction to case per SCR or rectifier 

Typical thermal resistance, case to 
sink per SCR or rectifier 

Operating junction temp. range 

Storage temperature range 

Blocking 

Max. forward leakage current 

Max. reverse leakage current 

Critical rate of rise of 
off-state voltage 

Isolation voltage between connections 

IT (RMS) 

IT(AV) 

VTM 

IH 
ITSM 
I't 

di/dt 

td 

tq 

ITM (RC) 

IORM 

IRRM 
dv/dt 

and baseplate!') Vl50 
Triggering 

Max. gate voltage to trigger 

Max nontriggerlng gate voltage 

Max. nontriggering gate current 

Max. gate current to trigger 

Max. average gate power 

Max. peak gate current 

Max. peak reverse gate voltage 

150 Amps 

95Amps 

1.34 Volts 

250mA 

1900Amps 

15000A'Sec 

100A/j!sec. 

2j!sec. 

150 j!sec. 

100 Amps 

0.08°CfW 

Tc = 86°C, half sine 

ITM = 150 Amps 

Vo = 6 Volts 

TJ = 140°C 

TJ = 140°C, t =8.3 ms 

TJ = 140°C, Vo = 0.67 VORM 

IG=3A 

TJ = 140°C, di/dt = -10 A/j!s 

VoO.67VORM,/TM = 95A 

Vo = 0.67 VORM,/TM = 18 Amps 

TJ = 125°C, di/dt = 100 Aij!s, 

Vo = 0.67 VORM 

- 40°C to + 140°C 

- 40°C to + 150°C 

20mA 

20mA 

200V/j!sec. 

2500 VRM5 

1.5V 

0.25V 

6mA 

200mA 

20W 

10A 

10V 

TJ = 140°C and VORM 
TJ = 140°C andVRRM 
TJ = 140°C, Vo = VORM 

VO=2Volts 

TJ = 125°C, Vo = 0.5, VORM 
TJ = 125°C, Vo = 0.5 VORM 
Vo=2Volts 

Mechanical Characteristics 
Terminal torque 35 to 50 In. -lb. 
Weight Approximately 7 ounces (200 grams) 

(1) Tc = 25°C unless otherwise indicated 

(2) Warning: The case must not be destroyed since this may release harmful beryllium oxide dust. 
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PowerMod Encapsulated Assemblies Series MTT95A 
MTD95A 
MDT95A 

Figure 1 
Maximum power dissipation lor 1 SCR 
01 the module 
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Figure 3 
Maximum baseplate temperature as a lunction of 
on-state current lor 1 SCR 01 the module 
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Figure 5 
Maximum transient thennal impedance lor 1 SCR 
of the module for constant current and 
pulse current 
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Figure 2 
Maximum power dissipation for 1 SCR 
of the module 
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Figure 4 
Maximum power dissipation lor 1 SCR of the 
module· overcurrent range 
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Figure 6 
Increase in thennal resistance versus conduction 
angle for 1 SCR (Total RSJC = DC RSJC + Ar) 
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PowerMod Encapsulated Assemblies 

Figure 7 
Gate characteristics 
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Single-phase bridge circuit-on-state loss characteristics 
Nomogram for detennining maximum on-state 
currents for differenl cooling conditions 
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Figure 9 
Three-phase bridge circuil-on-slale loss characteristics 
Nomogram for detennining maximum on-slale 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 

Figure 10 
AC switch-on·state loss characteristics 
Nomogram for detennlnlng maximum on·state 
currents for different cooling conditions 
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Figure 11 
Three·phase controller-on·state loss characteristics 
Nomogram for detennining maximum on·state 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 
160 A Avg; VORM and VRRM Up To 1600 Volts 

• UL recognized 
• Maximum continuous current 2X160 

amperes average Tc = 86°C 

• 1600 Volt V DRM and V RRM 
• Primarily used in line com mutated 

converters 
• Electrically isolated baseplate (2500VRMS) 

• Recs optimized by fastening directly to 
metal baseplate 

Dim. Inches 

B 
C 
0 
E 
F 
G 
H 
J 
L 
N 
P 
R 
S 
T 
U 
V 
W 
X 
Y 

A 

Minimum 

1.53 
3.68 
1.79 
3.14 
1.55 
0.31 
0.039 
0.39 
0.17 
0.29 
.047 
1.26 
0.197 
0.25 
0.43 
0.27 
0.59 
0.12 
0.98 

G2 
K2 

K 

Millimeter 

Maximum Minimum Maximum 

3.72 
1.83 
3.16 
1.63 

K1 
G1 

AK 

39.5 
93.4 94.6 
45.4 46.6 
79.8 80.2 
39.5 41.5 

8.0 
1.0 

10.0 
18.0 
7.5 

12.0 
32.0 

5.0 
6.3 

11.0 
7.0 

15.0 
3.0 

25.0 

Catalog Number VDRM/VRRM 

Notes 

TJ = 40° to + 125°C 

F160T060 

F160T080 

F160T120 

F160T130 

F160T160 
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PowerMod Encapsulated Assemblies 
160 A Avg; VDRM and VRRM Up To 1600 Volts 

Series F160T 

Electrical Characteristics (1) 

Forward Conducting 
Average on-state current per SCR 
RMS current per SCR 
Peak on-state voltage 
Maximum holding current 
Typical latching current 

Maximum peak one cycle surge 

I't capability for fusing 
Switching 
Critical rate 01 rise 01 on-state current 
Typical delay time 

IT (AV) 

IT (RMS) 
VTM 
IH 
IL 

ITSM 
i'dt 

di/dt 
td 

Typical circuit com mutated turn-off time tq 

Maximum repetitive RC snubber 

discharge current 

Thermal values 
Maximum DC thermal resistance, ReJc 
junction to case (DC) 

Typical thermal resistance, Recs 
case to sink 

Operating junction temp. range TJ 

Storage temperature range TS19 

Blocking 
Maximum off-state current IDRM 
Max. reverse current IRRM 
Critical rate of rise 01 dv/dt 

Isolation voltage between-connections VISO 

and baseplate-RMS 

Triggering 
Maximum gate voltage to trigger VGT 

Maximum nontriggering gate voltage VGD 
Maximum gate current to trigger IGT 

Maximum non-triggering gate current IGD 

Maximum peak gate power PGM 
Maximum peak gate current IGM 
Maximum peak gate voltage (reverse) VGM 
Mechanical Characteristics 

160A 
250A 
1.65V 
250mA 
1A 

5100A 

100A/l'sec. 
2.2I'sec. 

1.5I'sec. 

200l'sec. 

100A 

Tc = 86°C, hall sine 

TJ = 25°C, IT = 480 A 
TJ = 25°C, VD = 6V, ITM = 1 A 
TJ = 25°C, VD = 18 V, IG = 1A, 
diGI dt = 1 A/l'sec., tg = 15l'sec. 

TJ =25°C, VR=O 

TJ = 125°C, I = 60 Hz, VD = 0.67 VDRM 
IG = 1A'} diGdt = 1A/l'sec, TJ = 25°C 

VD = 0.5 VDRM, UR = 2t9d 
IG=3A, ITM =0.1 IT (AV) 

TJ = 125°C, ·di/dt = -10 AIl's 

VD=0.67 VDRM, VR=50V 

ITM =95A 

dildt = 100 AIl's, IG = 1A, diG 1A I'S 

TJ = 125°C, f = 60 to 50 Hz, 

VD = 0.67 VDRM 

0.16°CIW per SCR 
0.08°CIW per module 
0.04°CIW per SCR 
0.02°C/W per module 
- 40°C to + 125°C 
- 40°C to + 150°C 

25mA 
25mA 
200V/l'sec. 

1000V/l'sec. 
3000V/l'sec. 
2500V 

1.5V 
1.8V 
0.2V 
250mA 
350mA 
20mA 
10mA 
20W 
10A 
10V 

TJ = 125°C, VDRM 
TJ = 125°C, VRRM 
TJ = 125°C, 1.0 VDRM 
TJ = 125°C, 0.67 V DRM 
TJ = 125°C, 0.33 V DRM 
Warning: The case must not be 
destroyed since this may release 
harmful beryllium oxide dust. 

Terminal torque 35 min. -50 max. lb. -in. (4-5.6 N-m) 
Mounting torque 36 lb.-in. min. (6 N-m min.) Module has no upper torque limit 
Weight Approximately 17.5 ounces (500 grams) 
(1) Tc - 25°C unless otherwise indicated 
(2) Warning: The case must not be destroyed since this may release harmful beryllium oxide dust. 315 



PowerMod Encapsulated Assemblies 
160 A Avg; VDRM and VRRM Up To 1600 Volts 

Figure 1 
Maximum power dissipation for 1 SCR 
of the module 
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Figure 3 
Maximum baseplate temperature as a function of 
on·state current for 1 SCR of the module 
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Figure 5 
Transient thennal resistance for 1 thyristor of the 
module for constant current and pulse current 
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Series F160T 

Figure 2 
Maximum power dissipation for 1 SCR 
of the module 
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Figure 4 
Maximum power diSSipation for 1 SCR of the 
module· overcurrent range 
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PowerMod Encapsulated Assemblies 
160 A Avg; VDRM and VRRM Up To 1600 Volts 

Series F160T 

Figure 6 
Thennal resistance .a.r for 1 thyristor of the module 
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Gate characteristics 
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Figure 8 
Single·phase bridge clrcuit-on·state loss characteristics 
Nomogram for detennlnlng maximum on·state 
currents for different cooling conditions 
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Figure 9 
Three·phase bridge circult-on·state loss characteristics 
Nomogram for detennlnlng maximum on·state 
currents for different cooling conditions 
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PowerMod Encapsulated Assemblies 

Figure 10 
AC switch-on-state loss characteristics 
Nomogram for determining maximum on-state 
currents for different cooling conditions 
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Figure 11 
Three-phase controller-on-state loss characteristics 
Nomogram for detennining maximum on-state 
currents for different cooling conditions 
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Assemblies 



Custom Assemblies 

Introduction 
In response to special customer needs, our 
Applications Engineering group provides you 
with design support, while our Custom 
Assemblies Department provides quality 
products to fit your design. 

In the custom assembly Situations, Siemens 
believes responsive, personal service is very 
Important. We provide rapid response time and 
up-front technical assistance. We'll work with you 
in evaluating assembly requirements and special 
applications of the following product categories: 
• High-voltage stacks (for applications requiring 

8000 - 72000V). 
• Power rectifier and SCR circuit assemblies. 
• Rectifier and SCR circuit assemblies to 800A 

and 1600V using AI extrusions. 
• Lower-current potted rectifier and SCR 

circuit assemblies. 
• Single and three-phase bridge recti pOint 

assembly. 
• High current module circuit assemblies up to 

300A and 1600V on extended heat sinks forced 
air or N.C. cooled. 

The result of the cooperative effort between a 
customer and our Custom Assemblies 
specialists is a quality product suited to 
customer needs. 
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Rectipoint Silicon Power Rectifiers 

• Complete bridge with heatslnks· 
no assembly required 

• Available in single or three phase 
bridge assemblies 

• Available with bracket or bolt mounting 
• Can be supplied with either DO·4 or DO·5 

rectifiers 
• Blocking voltages to 1600V 

Xl\'pe 

Dimension Inches Millimeters 

A 4.31 109.4 
B 0.625 15.87 
C 4.0 101.6 
D 3.12 79.2 

E 0.201 5.10 
F 0.265 6.731 
G 3/8·16UNC-3A 
K 3.93 99.8 
L 1.5 38.1 

M 0.281 7.137 
N 0.875 22.22 
P 0.625 15.87 
Q 3/16 x 5/16 

YType 

Dimension Inches Millimeters 

A 4.0 101.6 
B 0.5 12.7 
C 2.5 63.5 
D 2.56 65.0 

E 0.177 4.495 
F 0.198 5.029 
G 5/16-18UNC-2A -
K 3.75 95.2 
L 1.25 31.7 

M 0.281 7.137 
N 0.937 23.79 
P 0.625 15.87 
Q 3/16 x 5/16 

Catalog No. 

Y20-B1·1 

Y21·B1·1 

Y20-Z1·1 

Y21·Z1·1 

X20-B1·1 
X21·B1·1 
X34-B1·1 
X37·B1·1 

X20-Z1·1 
X21·Z1·1 
X34-Z1·1 
X37·Z1·1 

E Dla.AC 

Type of Circuit Rated Continuous D-C 
Amperes at 40°C. Maximum 
Ambient Temperature 

Natural Forced Air 
Convection at 800 LFM 

1 Phase 10 20 
Bridge 
4·1·1·B 14 28 

3 Phase 12 36 
Bridge 
6-1·1·Z 22 66 

1 Phase 15 30 
Bridge 25 50 
4-1·1·B 35 70 

43 86 

3 Phase 18 54 
Bridge 28 B4 
6-1·1·Z 35 105 

43 130 
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Rectipoint Silicon Power Rectifiers 

Code Number Identification 

Y 21 20 B N -S 

L7/L-s~ 
Peak 

Size of Type of Reverse Type of 
Heat Sink Diode Voltage 

x- 3"x4" 20 
Y - 2'12 "x2'f,' 21 

34 20-200 
37 30-300 

40-400 
60-600 
80-800 
90-900 
100-1000 
120-1200 
160-1600 

Figure 1 
Overload Characteristics 

'0000 

,000 

'.::::::"'" 
~ ,00 

u 

~ 
a: 

'" 
, 

0.01 0.' 1.0 
Time (in seconds) 

Electrical Specifications 

Circuit 

B-1 Phase Bridge 
Z - 3 Phase Bridge 

......... 

,0 100 ,000 
_ .. l¢Bridge 

--- = 3<> Bridge 

Number of 
Diodes 
in Series 

Figure 2 

Type of 
Mounting 

N - Stud 
B - Brackets 

Number of 
Diodes Special 
in Parallel Features 

S - Surge 
Suppressor 
Furnished 

Derating for raised ambients 
350 

300 

250 

.~ 200 
a: 
~ 150 

8100 

~ 50 
° z 
'" 0 

I I 
3<>ror1 Air i'.. 

I I I"-
'~ForrAlr i' ...... i'.. 
I I ......., I' 

~~~veclion r-

I I 
o 25 50 75 
Ambient Temperature (Oel 

-..... 
~ ~ t--.. 

r;::: '-
'00 '25 ,50 175 

Current range -10 to 43 amperes (84 amperes with forced air cooling of 800 LFM) in Single phase bridge 
12 to 43 amperes (130 amperes with forced air of 800 LFM) in three-phase bridge. Input Yoltage - up to 
460 Yolts RMS. Ambient temperature range - - 65° to + 150°C. Operating frequency - up to 10,000 Hz. 

Material Specifications 
The finned heat sinks are corrosion resistant aluminum alloy. The end plates are molded from glass 
filled polyester resin. This material Is non-flammable and self-extinguishing and shows no heat 
distortion at 200°C. It has a tensile strength of approximately 8000 Ibs. per square Inch and a dielectric 
strength in excess of 300 volts per mil. 
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Silicon Power Rectifer Assemblies Plate Heatsinks 

• Complete bridge with heatsinks - no assembly 
required 

• Available in many types of circuit configurations 
• Incorporating a variety of heat sink sizes 
• Characterized for natural convection or 

forced air cooling 
• Designs include 00-4, 00-5, 00-8 and 00-9 

diodes 
• Blocking voltages to 1600V 

Silicon Power Rectifier Assembly Coding System 

K 34 20 B E B S 

/11111 I j \ 
Size of 
Heat Sink 

E - 2"x2" 
K - 3"x3" 
G - 5"x5" 
N - 7"x7" 

Type of 
Diode 

20 Series 
21 Series 

34 Series 
37 Series 
42 Series 
43 Series 
53 Series 
504 Series 

Peak 
Reverse 
VoHage 

Type of 
Circuit 

Number of 
Diodes Type of 
in Series Finish 

Type of 
Mounting 

Number of 
Diodes 
in Parallel 

Single Phase Per leg E - Commercial B - Stud with Per leg 

20-200 

30-300 

40-400 
50-500 
60-600 

H - Hall Wave 
C - Center Tap 

Positive 
N - Center Tap 

Negative 
D - Doubler 
B - Bridge 
M - Open bridge 

Three Phase 
80-800 Z - Bridge 

X - Center Tap 
100-1000 Y - Hall Wave 

DC Positive 
120-1200 Q - Half Wave 

DC Negative 
160-1600 W - Double Wave 

V - Open Bridge 

T - High humidity brackets 
salt spray or insulating 

F - Fu ngicide board with 
mounting 
bracket 

N - Stud with 
no bracket 

C - Bolt 
BC - Bolt mounting 

with one 
bracket 

Special 
Features 

Surge 
Suppressor 
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Silicon Power Rectifier Assemblies 

,.-

~ 
5 / C II 
~ 

M J 
Circuit Size 

11/> Bridge 2x2 
11/> Bridge 3x3 
31/> Bridge 2x2 
31/> Bridge 3x3 

Same 
for 
both 
circuits 

Same 
for 
both 
circuits 

Notes: 

2x2 

3x3 

K 

Dim. 

K 
K 
K 
K 

M 
P 
E 
R 
H 
S 

M 
p 
E 
R 
H 
S 

Series 20 & 21 

,.-

~ 
II: l1' 

t 
t 

Inches Millimeters 

Min. Max. Min. Max. 

5.00 5.25 127.0 133.3 
5.87 6.12 149.0 155.4 
7.25 7.50 184.1 190.5 
8.12 8.37 206.2 212.5 

0.30 0.32 7.62 8.12 
0.74 0.76 18.7 19.3 
1.99 2.01 50.5 51.0 
2.61 2.63 66.2 66.8 
0.86 0.88 21.8 22.3 
0.56xO.28 Nom. 14x7.1 Nom. 

0.36 0.38 9.14 9.65 
1.49 1.51 37.8 38.3 
2.99 3.01 75.9 76.4 
3.67 3.69 93.2 93.7 
0.99 1.01 25.1 25.6 
0.31xO.18 Nom. 7.9x4.7 Nom. 

1. Current ratings shown are for natural convection cooling, resistive or inductive loads for single 
phase circuits and all loads for three phase circuits. 
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2. Use 2.0 times the above current ratings for forced convection cooling at 1000LFM. 
3. For single phase battery, capacitive, or motor loads; the output current shown above should be 

derated to 80% of the values shown. 
4. Assemblies with heat sink sizes other than those shown above are available on request for 

special applications. Refer to silicon power rectifier assembly coding system. 



Silicon Power Rectifier Assemblies Series 20 & 21 

Ratings· Average Circuit Output Current· Amperes 
Diode Series 20 
Heat Sink Size 2x2x1f16 inches 

AMBIENT 1·PHASE 1·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ac V. WAVE CTR. TAP BRIDGE V. WAVE BRIDGE CTR. TAP DBL.WYE 

40 5.8 11.6 11.6 17.4 17.4 28.4 34.8 
70 4.5 9.0 9.0 13.5 13.5 22.0 27.0 

100 3.2 6.4 6.4 9.6 9.6 15.6 19.2 

Diode Series 20 
Heat Sink Size 3x3x1116 Inches 

AMBIENT 1·PHASE 1·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP.oC V. WAVE CTR. TAP BRIDGE Y2 WAVE BRIDGE CTR. TAP DBL.WYE 

40 8.2 16.4 16.4 24.6 24.6 40.0 49.2 
70 6.6 13.2 13.2 19.8 19.8 32.3 39.6 

100 4.7 9.4 9.4 14.1 14.1 23.0 28.2 

Diode Series 21 
Heat Sink Size 2x2x1f16 inches 

AMBIENT 1·PHASE 1·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ac V. WAVE CTR. TAP BRIDGE V. WAVE BRIDGE CTR. TAP DBL.WYE 

40 7.8 15.6 15.6 23.4 23.4 38.1 46.8 
70 6.0 12.0 12.0 18.0 18.0 29.3 36.0 

100 4.3 8.6 8.6 12.9 12.9 21.0 25.8 

Diode Series 21 
Heat Sink Size 3x3x1f16 inches 

AMBIENT 1·PHASE 1·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ac Y2 WAVE CTR. TAP BRIDGE V. WAVE BRIDGE CTR. TAP DBL.WYE 

40 11.0 22.0 22.0 33.0 33.0 53.8 66.0 
70 8.8 17.6 17.6 26.4 26.4 43.0 52.8 

100 6.3 12.6 12.6 18.9 18.9 30.8 37.8 
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Silicon Power Rectifier Assemblies 

Circuit Size 

14> Bridge 3x3 
14> Bridge 5x5 
34> Bridge 3x3 
34> Bridge 5x5 

Same 
for 
both 
circuits 

Same 
for 
both 
circuits 

Notes: 

3x3 

5x5 

Series 34 

1. Current ratings shown are for natural convection cooling, resistive or inductive loads for single 
phase circuits and all loads for three phase circuits. 
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2. Use 2.0 times the above current ratings for forced convection cooling at 1000LFM. 
3. For single phase battery, capacitive, or motor loads; the output current shown above should be 

derated to 80% of the val ues shown. 
4. Assemblies with heat sink sizes other than those shown above are avaiiable on request for 

special applications. Refer to silicon power rectifier assembly coding system. 



Silicon Power Rectifier Assemblies Series 34 

Ratings· Average Circuit Output Current· Amperes 
Diode Series 34 
Heat Sink Size 3x3x1116 inches 

AMBIENT l·PHASE l·PHASE l·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ·C V. WAVE CTR. TAP BRIDGE V. WAVE BRIDGE CTR. TAP DBL.WYE 

40 18.0 36.0 36.0 54.0 54.0 88.0 108.0 
70 14.5 29.0 29.0 43.5 43.5 70.9 87.0 

100 10.5 21.0 21.0 31.5 31.5 51.3 63.0 

Diode Series 34 
Heat Sink Size 5x5x1116 inches 

AMBIENT l·PHASE l·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ·C '/2 WAVE CTR. TAP BRIDGE V. WAVE BRIDGE CTR. TAP DBL.WYE 

40 25.5 50.0 50.0 75.0 75.0 122.3 150.0 
70 20.2 40.4 40.4 60.6 60.6 98.8 121.2 

100 14.5 29.0 29.0 43.5 43.5 70.9 87.0 

Diode Series 37 
Heat Sink Size 5x5x1116 inches 

AMBIENT l·PHASE 1·PHASE l·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ·C V2 WAVE CTR. TAP BRIDGE V. WAVE BRIDGE CTR. TAP DBL,WYE 

40 29.3 57.5 57.5 86.3 86.3 140.6 172.5 
70 23.2 46.5 46.5 69.7 69.5 113.6 139.4 

100 16.6 33.3 33.3 50.0 50.0 81.5 100.0 
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Silicon Power Rectifier Assemblies Series 42 & 43 

Circuit Size 

14> Bridge 5x5 
14> Bridge 7x7 
34> Bridge 5x5 
34> Bridge 7x7 

Same 
for 
both 
circuits 

Same 
for 
both 
circuits 

Notes: 

5x5 

7x7 

-

I 
~ 

~ 
I 
I 

r- ;= ;== 

Dim. 

K 
K 
K 
K 

M 
P 
E 
R 
H 
S 

M 
P 
E 
R 
H 
S 

r-

l<h 
I 11 
I I 

1'7 
I 
Ii 

Inches 

Min. Max. 

9.25 9.75 
9.25 9.75 

13.0 13.5 
13.0 13.5 

0.36 0.38 
2.49 2.51 
4.99 5.01 
5.99 6.Q1 
0.98 1.00 
0.56xO.28 Nom. 

0.36 0.38 
3.74 3.76 
6.99 7.01 
7.99 8.01 
0.98 1.00 
0.56xO.28 Nom. 

Millimeters 

Min. Max. 

234.9 247.6 
234.9 247.6 
330.2 342.9 
330.2 342.9 

9.14 9.65 
63.2 63.7 

126.7 127.2 
152.1 152.6 

25.1 25.6 
14x7.1 Nom. 

9.14 9.65 
94.9 95.5 

177.5 178.0 
202.9 203.4 

25.1 25.6 
14x7.1 Nom. 

1. Current ratings shown are for natural convection cooling, resistive or inductive loads for single 
phase circuits and all loads for three phase circuits. 

2. Use 2.0 times the above current ratings for forced convection cooling at 1000LFM. 
3. For single phase battery, capacitive, or motor loads; the output current shown above should be 

derated to 80% of the values shown. 
4. Assemblies with heat sink sizes other than those shown above are available on request for 

special applications. Refer to silicon power rectifier assembly coding system. 

Ratings· Average Circuit Output Current· Amperes 
Diode Series 42 
Heat Sink Size 5x5x1/8 

AMBIENT 1·PHASE 1·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ·C Yo WAVE CTR. TAP BRIDGE Yo WAVE BRIDGE CTR. TAP DBL,WYE 

40 42.0 84.0 84.0 126.0 126.0 205.4 252.0 
70 32.0 64.0 64.0 96.0 96.0 156.5 192.0 

100 24.0 48.0 48.0 72.0 72.0 117.4 144.0 

Diode Series 43 
Heat Sink Size 7x7x1/8 inches 

AMBIENT 1·PHASE 1·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ·C V. WAVE CTR. TAP BRIDGE V. WAVE BRIDGE CTR. TAP DBL,WYE 

40 52.0 104.0 104.0 156.0 156.0 254.3 312.0 
70 40.0 80.0 80.0 120.0 120.0 195.6 240.0 

100 28.0 56.0 56.0 84.0 84.0 137.0 168.0 
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Silicon Power Rectifier Assemblies 
Note: 53 available In blocking voltages from 800 to 1200 volts. 

504 available In blocking voltages from 200 to 600 volts. 

s 

Circuit Size 

1 <I> Bridge 5x5 
1 <I> Bridge 7x7 
3<1> Bridge 5x5 
3<1> Bridge 7x7 

Same 
for 
both 
circuits 

Same 
for 
both 
circuits 

Notes: 

5x5 

7x7 

,...-
'\ 

6 
-L 

~ ? F' 

Dim. 

K 
K 
K 
K 

M 
P 
E 
R 
H 
S 

M 
P 
E 
R 
H 
S 

H ~ - r , 
+, 

; , 

I 

+' ~ E 
_ J 

-, 

I' J L +, 

+; 
II H ~J 

Inches 

Min. Max. 

10.5 11.0 
10.5 11.0 
15.0 15.5 
15.0 15.5 

0.36 0.38 
2.49 2.51 
4.99 5.01 
5.99 6.01 
0.98 1.00 
0.56xO.28 Nom. 

0.36 0.38 
3.74 3.76 
6.99 7.01 
7.99 8.Q1 
0.98 1.00 
0.56xO.28 Nom. 

Series 53/504 

, 
+ , 

, , 
, , , , 

+ , , 

"-

Millimeters 

Min. Max. 

266.7 279.4 
266.7 279.4 
381.0 393.7 
381.0 393.7 

9.14 9.65 
63.2 63.7 

126.7 127.2 
152.1 153.6 
24.8 25.4 

14x7.1 Nom. 

9.14 9.65 
94.9 95.5 

177.5 178.0 
202.9 203.4 

24.8 25.4 
14x7.1 Nom. 

1. Current ratings shown are for natural convection cooling, resistive or inductive loads for Single 
phase circuits and all loads for three phase circuits. 

2. Use 2.0 times the above current ratings for forced convection cooling at 1000LFM. 
3. For single phase battery, capacitive, or motor loads; the output current shown above should be 

derated to 80% of the values shown. 
4. Assemblies with heat sink sizes other than those shown above are available on request for 

special applications. Refer to silicon power rectifier assembly coding system. 

Ratings· Average Circuit Output Current· Amperes 
Diode Series 53/504 
Heat Sink Size 5x5x1/8 inches 

AMBIENT 1·PHASE 1·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ·C V. WAVE CTR. TAP BRIDGE V. WAVE BRIDGE CTR. TAP DBL,WYE 

40 62.0 124.0 124.0 186.0 186.0 303.0 372.0 
70 47.0 94.0 94.0 141.0 141.0 230.0 282.0 

100 33.0 66.0 66.0 99.0 99.0 161.0 198.0 

Diode Series 53/504 
Heat Sink Size 7x7x1/4 inches 

AMBIENT 1·PHASE 1·PHASE 1·PHASE 3·PHASE 3·PHASE 3·PHASE 3·PHASE 
TEMP. ·C V. WAVE CTR. TAP BRIDGE V2 WAVE BRIDGE CTR. TAP DBL,WYE 

40 81.0 162.0 162.0 243.0 243.0 396.0 486.0 
70 63.0 126.0 126.0 189.0 189.0 308.0 378.0 

100 45.0 90.0 90.0 135.0 135.0 220.0 270.0 
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Silicon Rectifier Assemblies ''W'' Heatsinks 

• Complete bridge with heatsinks­
no assembly required 

• Available in single and three phase 
bridge assemblies 

• Characterized for natural convection or 
forced air cooling 

• Designs include DO-8 and DO·9 diodes 
• Blocking voltages to 1200 volts 

Single Phase Bridge 
Dimension Inches 

Minimum 

A 6.25 
B 7.99 
C 9.99 

D 8.99 
E 7.24 
F 0.34 Dia. 

Three Phase Bridge 
Dimension Inches 

Minimum 

A 8.75 
B 9.99 
C 10.Q1 

D 8.99 
E 7.24 
F 0.34 Dia. 
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~------c------~ 

~------D------~ 

Single Phase Bridge 

Millimeters 
Maximum Minimum Maximum 

6.75 158.7 171.4 
8.Q1 202.9 203.4 

10.01 253.7 254.2 

9.01 228.3 228.8 
7.26 183.8 184.4 

8.63 Dla. 

MIllimeters 

Maximum Minimum Maximum 

9.25 222.2 234.9 
10.01 253.7 254.2 
253.7 254.2 

9.01 228.3 228.8 
7.26 183.8 184.4 

8.63 Dia. 



Silicon Rectifier Assemblies ''W'' Heatsinks 

Silicon Rectifier Assemblies Coding System 

W ~ ~ B 

LLLLL 
Type of 
Diode 

Peak 
Reverse 
Voltage 

Type of 
Circuit 

Number of 
Diodes 
in Series 

Number of 
Diodes 
In Parallel 

42 Series 
43 Series 

53/504 Series 20=200V 
30=300V 
40 = 400V 
50 = 500V 
60 = 600V 
80 = 800V 
100= 1000V 
120= 1200V 

Single Phase 
B- Bridge 
Three Phase 
Z- Bridge 

1 Max. 1 Max. 

Note: Series 503 blocking voltages 800 to 1200 volts. 
Series 504 blocking voltages 100 to 600 volts. 

Average Output Current· Amperes 
(Resistive or Inductive Loads) 
Single Phase Bridge 

Diode 
Series Ambient Temp. ·C 40 60 

42& Natural Convection 120 110 
43 Forced Convection" 320 285 

503 Natural Convection 200 175 
Forced Convection" 500 450 

Notes: 
1. "At 1000 LFM. 
2. For single phase battery, capacitive, or 

motor loads; the output current shown above 
should be derated to 80% of the values 
shown. 

3. Assemblies with heat sink sizes other than 
those shown are available on request for 
special applications. Other circuit configura­
tions are also available. 
Please consult factory. 

Average Output Current· Amperes 
(Resistive or Inductive Loads) 
Three Phase Bridge 

Diode 
Series Ambient Temp. ·C 40 

42& Natural Convection 170 
43 Forced Convection" 430 

503 Natural Convection 300 
Forced Convection" 750 

Notes: 
1. "At1000LFM. 

60 

150 
380 

265 
645 

2. Assemblies with heat sink sizes other than 
those shown are available on request for 
special applications. Other circuit configura­
tions are also available. 
Please consult factory. 
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High Voltage Silicon Rectifier Assembly Series JHV21 

.Supplied in Single Phase Half Wave 
• Gold Iridited Aluminum Heatslnks 
• Each Diode is R-C Compensated 
• 250 Amperes Surge Current (1 Cycle) 
• Doubler configurations available up to 

36 Kv per leg 

Dimension Inches MlilimetersNotes 

C 1.00 25.40 
D 1.00 25.40 
E 2.00 50.80 
F 4.50 114.30 
G 1.00 25.40 
H .75 19.05 
J 2.00 50.80 
K .87 22.26 
L 

Note 1 
'12 -13 Glass Melamine Studs 

Catalog PRY Dimension A 
Number Rating KV Inches 

JHV21H8 8 5·1/8 
JHV21H12 12 6-1/4 
JHV21H16 16 7-3/8 
JHV21 H20 20 8-1/2 
JHV21 H24 24 9-5/8 
JHV21H28 28 10·3/4 
JHV21 H32 32 11-7/8 
JHV21H36 36 13 
JHV21H40 40 14·1/8 
JHV21H44 44 15-1/4 
JHV21H48 48 16·3/8 
JHV21H52 52 17·1/2 
JHV21H56 56 18-5/8 
JHV21H60 60 19·3/4 
JHV21H64 64 20-7/8 
JHV21H68 68 22 
JHV21H72 72 23-1/8 
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Load: Resistive - inductive. 
(for capacitive derate 20%) 

(-~ ----- -- ..6(+) 

B 

Mounting: Horizontal (convection cooling) 
Horizontal or vertical (forced air) 

±3/16(4.76) Dimension B 
Millimeters Inches Millimeters 

130.18 7-1/4 185.15 
158.75 8·1/4 209.55 
187.33 9-1/2 241.30 
215.90 10-1/2 266.70 
244.48 11·3/4 298.45 
273.05 12-3/4 323.85 
301.63 14 355.60 
330.20 15 381.00 
358.78 16-1/4 412.75 
387.35 17-1/4 438.15 
415.92 19-1/2 469.90 
444.50 19-1/2 241.30 
473.07 20-3/4 527.05 
501.65 21-3/4 552.45 
530.22 23 589.20 
558.80 24 609.60 
587.37 25-1/4 641.35 



High Voltage Silicon Rectifier Assembly 
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High Voltage Silicon Rectifier Assembly Series JHV34 

• Supplied in Single Phase Half Wave 
• Gold Irldlted Aluminum Heatsinks 
• Each Diode is R·C Compensated 
.700 Amperes Surge Current (1 Cycle) 
• Doubler configurations available up to 

36 Kv per leg 

Dimension Inches Millimeters Notes 

C 1.00 25.40 
0 1.00 25.40 
E 2.00 50.80 
F 4.50 114.30 
G 1.00 25.40 
H .75 19.05 
J 2.00 50.80 
K .87 22.26 
L 

Note 1 
'12 ·13 Glass Melamine Studs 

Catalog PRY Dimension A 
Number Rating KV Inches 

JHV34H8 8 5-1/8 
JHV34H12 12 6-1/4 
JHV34H16 16 7-318 
JHV34H20 20 8-112 
JHV34H24 24 9-5/8 
JHV34H28 28 10-3/4 
JHV34H32 32 11-7/8 
JHV34H36 36 13 
JHV34H40 40 14-1/8 
JHV34H44 44 15-1/4 
JHV34H48 48 16-3/8 
JHV34H52 52 17-1/2 
JHV34H56 56 18-5/8 
JHV34H60 60 19-3/4 
JHV34H64 64 20-7/8 
JHV34H68 68 22 
JHV34H72 72 23-1/8 
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Load: Resistive· Inductive. 
(for capacitive derate 20%) 

c-~ _______ -..S.c+) 

A 

B 

Mounting: Horizontal (convection cooling) 
Horizontal or vertical (forced air) 

:t 3116 (4.76) Dimension B 
Millimeters Inches Millimeters 

130.18 7-1/4 185.15 
158.75 8-114 209.55 
187.33 9-112 241.30 
215.90 10-1/2 266.70 
244.48 11-3/4 298.45 
273.05 12-3/4 323.85 
301.63 14 355.60 
330.20 15 381.00 
358.78 16-1/4 412.75 
387.35 17-1/4 438.15 
415.92 19-1/2 469.90 
444.50 19-1/2 241.30 
473.07 20-3/4 527.05 
501.65 21-3/4 552.45 
530.22 23 589.20 
558.80 24 609.60 
587.37 25-1/4 641.35 



High Voltage Silicon Rectifier Assembly 
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High Voltage Silicon Rectifier Assembly Series LHV34 

• Supplied In Single Phase Half Wave 
• Gold Irldlted Aluminum Heatslnks 
• Each Diode Is R-C Compensated 
• 700 Amperes Surge Current (1 Cycle) 
• Doubler configuration available 

up to 36KVlleg 

Dimension Inches MllllmetersNotes 

C 1.00 
o 1.50 
E 3.00 
F 6.38 
G .88 
H 1.50 
J 1.75 
K 1.69 
L 3.00 
M 1.69 
N 

Note 1 

25.40 
38.10 
76.20 

161.93 
22.23 
38.10 
44.45 
42.86 
76.20 
42.86 

'h -13 Glass Melamine Studs 

Catalog PRY 
Number Rating KV 

LHV34H8 8 
LHV34H12 12 
LHV34H16 16 
LHV34H20 20 
LHV34H24 24 
LHV34H28 28 
LHV34H32 32 
LHV34H36 36 
LHV34H40 40 
LHV34H44 44 
LHV34H48 48 
LHV34H52 52 
LHV34H56 56 
LHV34H60 60 
LHV34H64 64 
LHV34H68 68 
LHV34H72 72 
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Dimension A 
Inches 

5-5/8 
6-3/4 
7-718 
9 

10-118 
11-114 
12-318 
13-112 
14·518 
15-314 
16-718 
18 
19-1/8 
20-1/4 
21-3/8 
22-112 
23-5/8 

Load: Resistive - inductive. 
(for capacitive derate 20%) 

(-~ - --------~+) 

B 

Mounting: Horizontal (convection cooling) 
Horizontal or vertical (forced air) 

± 3/16 (4.76) Dimension B 
MIllimeters Inches Millimeters 

142.88 7-314 196.85 
171.45 8·314 222.25 
200.03 10 254.00 
228.60 11 279.40 
257.18 12-114 311.15 
285.75 13-114 336.55 
314.33 14·112 368.30 
342.90 15-112 393.70 
371.48 16-314 425.45 
400.05 17-314 450.85 
428.63 19 482.60 
457.20 20 508 
485.77 21-114 539.75 
514.35 22-114 565.15 
542.92 23-112 596.90 
571.50 24-112 622.30 
600.07 25-314 654.05 



High Voltage Silicon Rectifier Assembly 
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High Voltage Silicon Rectifier Assembly Series JHV36 

• Supplied in Single Phase Half Wave 
• Gold Iridited Aluminum Heatsinks 
• Each Diode is R-C Compensated 
• 1200 Amperes Surge Current (1 Cycle) 
• Doubler configurations available up to 

36 Kvper leg 

Dimension Inches MiIIlmetersNotes 

C 1.00 25.40 
D 1.00 25.40 
E 2.00 50.80 
F 4.50 114.30 
G 1.00 25.40 
H .75 19.05 
J 2.00 50.80 
K .87 22.26 
L 
Note 1 
'12 -13 Glass Melamine Studs 

Catalog PRY Dimension A 
Number Rating KV Inches 

JHV36H8 8 5-1/8 
JHV36H12 12 6-1/4 
JHV36H16 16 7-3/8 
JHV36H20 20 8-1/2 
JHV36H24 24 9·5/8 
JHV36H28 28 10-3/4 
JHV36H32 32 11-718 
JHV36H36 36 13 
JHV36H40 40 14·1/8 
JHV36H44 44 15-1/4 
JHV36H48 48 16·3/8 
JHV36H52 52 17-1/2 
JHV36H56 56 18-5/8 
JHV36H60 60 19-314 
JHV36H64 64 20-7/8 
JHV36H68 68 22 
JHV36H72 72 23·1/8 
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load: Resistive - inductive. 
(for capacitive derate 20%) 

<-:.........- --------J;L<+) 

A 

Mounting: Horizontal (convection cooling) 
Horizontal or vertical (forced air) 

:!: 3116 (4.76) Dimension B 
Millimeters Inches Millimeters 

130.18 7-1/4 185.15 
158.75 8·1/4 209.55 
187.33 9·1/2 241.30 
215.90 10·1/2 266.70 
244.48 11·3/4 298.45 
273.05 12·3/4 323.85 
301.63 14 355.60 
330.20 15 381.00 
358.78 16·1/4 412.75 
387.35 17-1/4 438.15 
415.92 19-1/2 469.90 
444.50 19·1/2 241.30 
473.07 20·3/4 527.05 
501.65 21-3/4 552.45 
530.22 23 589.20 
558.80 24 609.60 
587.37 25·1/4 641.35 



High Voltage Silicon Rectifier Assembly 
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High Voltage Silicon Rectifier Assembly Series LHV36 

• Supplied in Single Phase Half Wave 
• Gold Iridited Aluminum Heatslnks 
• Each Diode is R-C Compensated 
• 1200 Amperes Surge Current (1 Cycle) 
• Doubler configuration available 

up to 36KVlleg 

Dimension Inches Millimeters Notes 

C 1.00 25.40 
0 1.50 38.10 
E 3.00 76.20 

F 6.38 161.93 
G .88 22.23 
H 1.50 38.10 
J 1.75 44.45 
K 1.69 42.86 
L 3.00 76.20 
M 1.69 42.86 
N 

Note 1 
'12 -13 Glass Melamine Studs 

Catalog PRY Dimension A 
Number Rating KV Inches 

LHV36H8 8 5-5/8 
LHV36H12 12 6-3/4 
LHV36H16 16 7-7/8 
LHV36H20 20 9 
LHV36H24 24 10-1/8 
LHV36H28 28 11-1/4 
LHV36H32 32 12-3/8 
LHV36H36 36 13-1/2 
LHV36H40 40 14-5/8 
LHV36H44 44 15-3/4 
LHV36H48 48 16-7/8 
LHV36H52 52 18 
LHV36H56 56 19-1/8 
LHV36H60 60 20-1/4 
LHV36H64 64 21-3/8 
LHV36H68 68 22-1/2 
LHV36H72 72 23-5/8 
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Load: Resistive - inductive. 
(for capacitive derate 20%) 

(-~ - --------~+) 

Il-A--+ 
I B--------------~ 

Mounting: Horizontal (convection cooling) 
Horizontal or vertical (forced air) 

± 3/16 J4.7~) Dimension B 
Millimeters Inches Millimeters 

142.88 7-3/4 196.85 
171.45 8-3/4 222.25 
200.03 10 254.00 
228.60 11 279.40 
257.18 12-1/4 311.15 
285.75 13-1/4 336.55 
314.33 14-1/2 368.30 
342.90 15-1/2 393.70 
371.48 16-3/4 425.45 
400.05 17-3/4 450.85 
428.63 19 482.60 
457.20 20 508 
485.77 21-1/4 539.75 
514.35 22-1/4 565.15 
542.92 23-1/2 596.90 
571.50 24-1/2 622.30 
600.07 25-3/4 654.05 



High Voltage Silicon Rectifier Assembly Series LHV36 
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High Voltage Silicon Rectifier Assembly Series JHV37 

• Supplied in Single Phase Half Wave 
• Gold Iridited Aluminum Heatsinks 
• Each Diode is R-C Compensated 
• 1500 Amperes Surge Current (1 Cycle) 
• Doubler configurations available up to 

36 Kv per leg 

Dimension Inches Millimeters Notes 

C 1.00 25.40 
D 1.00 25.40 
E 2.00 50.80 
F 4.50 114.30 
G 1.00 25.40 
H .75 19.05 
J 2.00 50.80 
K .87 22.26 
L 

Note 1 
'12 -13 Glass Melamine Studs 

Catalog PRY Dimension A 
Number Rating KV Inches 

JHV37H8 8 5-118 
JHV37H12 12 6-114 
JHV37H16 16 7-318 
JHV37H20 20 8-112 
JHV37H24 24 9-518 
JHV37H28 28 10-314 
JHV37H32 32 11-718 
JHV37H36 36 13 
JHV37H40 40 14-118 
JHV37H44 44 15-1/4 
JHV37H48 48 16-318 
JHV37H52 52 17-1/2 
JHV37H56 56 18-5/8 
JHV37H60 60 19-3/4 
JHV37H64 64 20-7/8 
JHV37H68 68 22 
JHV37H72 72 23-1/8 
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Load: Resistive - inductive. 
(for capacitive derate 20%) 

(-:........- --------J;i.(+) 

~-------------- B -----------

Mounting: Horizontal (convection cooling) 
Horizontal or vertical (forced air) 

± 3/16 (4.76) Dimension B 
Millimeters Inches Millimeters 

130.18 7-1/4 185.15 
158.75 8-114 209.55 
187.33 9-112 241.30 
215.90 10-1/2 266.70 
244.48 11-3/4 298.45 
273.05 12-314 323.85 
301.63 14 355.60 
330.20 15 381.00 
358.78 16-1/4 412.75 
387.35 17-1/4 438.15 
415.92 19-1/2 469.90 
444.50 19-1/2 241.30 
473.07 20-3/4 527.05 
501.65 21-3/4 552.45 
530.22 23 589.20 
558.80 24 609.60 
587.37 25-1/4 641.35 



High Voltage Silicon Rectifier Assembly 
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High Voltage Silicon Rectifier Assembly Series LHV37 

• Supplied In Single Phase Half Wave 
• Gold Irldited Aluminum Heatslnks 
• Each Diode Is R·C Compensated 
• 1500 Amperes Surge Current (1 Cycle) 
• Doubler configuration available 

up to 36KVlleg 

Dimension Inches MillimetersNotes 

C 1.00 25.40 
0 1.50 38.10 
E 3.00 76.20 

F 6.38 161.93 
G .88 22.23 
H 1.50 38.10 
J 1.75 44.45 
K 1.69 42.86 
L 3.00 76.20 
M 1.69 42.86 
N 

Note 1 
y, ·13 Glass Melamine Studs 

Catalog PRY Dimension A 
Number Rating KV Inches 

LHV37H8 8 5·518 
LHV37H12 12 6-314 
LHV37H16 16 7·718 
LHV37H20 20 9 
LHV37H24 24 10·118 
LHV37H28 28 11·114 
LHV37H32 32 12·318 
LHV37H36 36 13·112 
LHV37H40 40 14·518 
LHV37H44 44 15·3/4 
LHV37H48 48 16·718 
LHV37H52 52 18 
LHV37H56 56 19·118 
LHV37H60 60 20·114 
LHV37H64 64 21-3/8 
LHV37H68 68 22·112 
LHV37H72 72 23·518 
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M 

Load: Resistive· inductive. 
(for capacitive derate 20%) 

(-~---------~+) 

!l-A_--+ 
1-1 ------- B --------< 

Mounting: Horizontal (convection cooling) 
Horizontal or vertical (forced air) 

:!: 3116 (4.76) Dimension B 
Millimeters Inches Millimeters 

142.88 7-314 196.85 
171.45 8-314 222.25 
200.03 10 254.00 
228.60 11 279.40 
257.18 12·1/4 311.15 
285.75 13·1/4 336.55 
314.33 14·1/2 368.30 
342.90 15·112 393.70 
371.48 16·314 425.45 
400.05 17·3/4 450.85 
428.63 19 482.60 
457.20 20 508 
485.77 21·1/4 539.75 
514.35 22·114 565.15 
542.92 23·1/2 596.90 
571.50 24·112 622.30 
600.07 25·314 654.05 



High Voltage Silicon Rectifier Assembly Series LHV37 
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High Voltage Silicon Rectifier Assembly Series LHV43 

• Supplied in Single Phase Half Wave 
• Gold Iridited Aluminum Heatsinks 
• Each Diode is R-C Compensated 
• 2500 Amperes Surge Current (1 Cycle) 
• Doubler configuration available 

up to 16KVlleg 

Dimension Inches Millimeters Notes 

C 1.00 25.40 
D 1.25 31.75 
E 1.50 3B.10 

F 1.50 3B.10 
G 1.25 31.75 
H 5.50 139.70 
J 1.BB 47.75 
K .BB 22.35 
L .BB 22.35 
M 1.BB 47.75 
N 5.50 139.10 
P 1 
Q . 2BDia. 7.14 Dia . 2 

Note 1 
'12 - 13 Glass Melamine Studs 

Note 2 
Holes ( +) ( -) Conn. 

Catalog PRV Dimension A 
Number Rating KV Inches 

LHV43HB B 10-1/8 
LHV43H12 12 13-5/8 
LHV43H16 16 17-1/B 
LHV43H20 20 20-5/8 
LHV43H24 24 24-1/B 
LHV43H2B 2B 27-5/8 
LHV43H32 32 31-1/B 
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± 3/16 (4.76) 
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Dimension B 
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High Voltage Silicon Rectifier Assembly Series SHV43 

• Supplied in Single Phase Half Wave 
• Gold Iridited Aluminum Heatsinks 
• Each Diode is R·C Compensated 
• 2500 Amperes Surge Current (1 Cycle) 
• Doubler configurations available up to 

16 Kv per leg 

Dimension Inches MillimetersNotes 

C 1.00 25.40 
D 1.50 38.10 
E 1.50 38.10 
F 2.50 63.50 
G 2.50 63.50 
H 1.50 38.10 
J 1.88 47.75 
K 2.50 63.50 
L 8.00 203.20 
M 8.00 203.20 
N .28 Dia. 7.14 Dia. 
P 

Note 1 
V. ·13 Glass Melamine Studs 

Catalog 
Number 

SHV43H8 
SHV43H12 
SHV43H16 
SHV43H20 
SHV43H24 
SHV43H28 
SHV43H32 

60 
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48 
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PRY Dimension A 
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28 27·5/8 
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Ambient Temperature ·C 

(J) 
Q. 

E 
<{ 

'5 
Q. 

'5 
0 
() 
0 

Load: Resistive· inductive. 
(for capacitive derate 20%) 

,~·------A, 

i -------- -- --- A 

~--------- ---8 

Mounting: Horizontal (convection cooling) 
Horizontal or vertical (forced air) 

±3/16 (4.76) Dimension B 
Millimeters Inches 

257.30 12·1/2 
346.20 15·3/4 
435.10 19·1/4 
524.00 22·3/4 
612.90 26·1/4 
701.80 29-3/4 
790.70 33·1/4 

150 
135 
120 
105 
90 
75 
60 
45 
30 
15 
a 

......-:::: :::::::: -::::2 p...-
I-:::;::: t:;:::::' 

1 Phase Half Wave 
I J II 
I I I I 

Air Flow-LFM Min. 

MIllimeters 

317.50 
400.05 
488.95 
577.85 
666.75 
755.65 
844.55 

25·C AMB 
400C AMB 
600C AMB 
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Encapsulated Assemblies 
12Amp 

The Series EH Is a high current 
encapsulated assembly with a single phase 
and three phase full wave bridge rating of 
1600 PRY. It Is completely sealed, compact, 
corrosion and moisture resistant. 

Ratings for both single and three phase full 
wave bridge circuits are shown. These 
assemblies are available In a variety of 
circuit configurations. Information 
concerning special application Is available 
on request. 

Dimension Inches Millimeters Notes 

A 2.25 57.2 
B 
C 1.75 44.5 
0 1.75 44.5 

E 1.313 33.35 
F 0.B75 22.23 
Note 1 
Mounting hole .172 (4.37 mm) Dla. 

Catalog Max.PRV Catalog 
Number Rating Per Number 
(Single Circuit Arm (Three 
Phase) Phase) 

EH*1B1 100 EH*1Z1 
EH*2B1 200 EH*2Z1 
EH*3B1 300 EH*3Z1 
EH*4B1 400 EH*4Z1 

EH*5B1 500 EH*5Z1 
EH*6B1 600 EH*6Z1 
EH*7B1 700 EH*7Z1 
EH*BB1 BOO EH*BZ1 

EH*9B1 900 EH*9Z1 
EH*10B1 1000 EH*10Z1 

EH*12B1 1200 EH*12Z1 
EH*14B1 1400 EH*14Z1 
EH*16B1 1600 EH*16Z1 

* S-Stud Terminal 
F-Faston Terminal 

348 

Series EH 

Single Phase Three Phase 

~ c::> 

Stud 
Terminals 

~c::> 
Stud 
Terminals 

~c::> 
Faston 
Terminals ~ Faston 

Terminals 

Electrical Characteristics 

r::Ej 
~ 
~ 

LFj 

Circuit: Single phase and three phase full wave 

AC Input: 
DC Output: 

Surge Current 

bridge 
up to 1600 PRY 
up to 12 Amps DC (25°C Amb.­
Chassis mounted) 

Rating: 250 Amps peak for one cycle 
(25°C Amb.) 

Loads: Resistive, Inductive, Capacitive 
Duty Cycle: Continuous 
Cooling: Convection 
Design Features: The series EH diodes are housed In an 

epoxy sealed case. Convenient faston 
or stud terminals as specified. High 
current rating for compact size. 

Single·phase and three·phase bridge 
current ratings 

14 
til 

~ 12 
« ~ () 10 
Cl 
I B.O 

E 

'" ~ Resistive-Inductive Loads 

~ 6.0 :; 
() 4.0 

u.~ 2.0 

o 

'" ~ , 
" ~ 

Capacitive Loads '~ 
~ 
'", 

20 40 60 80 100 120 140 

Ambient Temperature °C 

160 



Encapsulated Assemblies 
3Amp 

Encapsulated in a rounded case, this 
assembly is rated to 1600 PRY in a full wave 
bridge circuit. It is completely sealed, 
compact, corrosion, and moisture resistant. 

Ratings for the popular single phase full 
wave bridge circuit, Incorporating Series 14 
and Series 21 diodes, are given below. 

These assemblies are available In a variety 
of circuit configurations. Information 
concerning special application Is available 
on request. 

Dimension 
A 
B 
C 
D 
E 
Note 1 

Inches 
1.31 
0.44 
1.06 
0.47 

%" . 20 Mounting Stud 

Catalog 
Number 
ER*1 B1 
ER*2B1 
ER*3B1 
ER*4B1 
ER*5B1 
ER*6B1 
ER*7B1 
ER*SB1 
ER*9B1 
ER*10B1 
ER*12B1 
ER*14B1 
ER*16B1 

Millimeters 
33.3 
11.1 
26.9 
11.9 

Notes 

MaxlmumPRV 
Rating Per 
Circuit Arm 
100 
200 
300 
400 
500 
600 
700 
SOO 
900 
1000 
1200 
1400 
1600 

F12-Faston terminal with Series 14 diode 
F21-Faston terminal with Series 21 diode 
L12-Flexlble lead with Series 14 diode 

(min. length· 4') 
L21-Flexlble lead with Series 21 diode 

(min. length· 4'') 

Series ER 

Faston Terminals Flexible Leads 

Electrical Characteristics 
Circuit: Single phase full wave bridge 
AC Input: up to 1600 PRY 
DC Output: (Series 14) up to 2.5 Amps DC (40°C 

Amb.); (Series 21) up to 3. Amps DC 
(40 °CAm b.) 

Surge Current 
Ratings: (Series 14) 35 Amps peak for one cycle 

(25°C Amb.); (Series 21) 250 Amps peak 
for one cycle (25°C) 

Loads: Resistive, Inductive, Capacitive 
Duty Cycle: Continuous 
Cooling: Convection 
Design Features: diodes housed In an epoxy sealed 

case. Faston terminals or flexible leads. 

Single·phase bridge current ratings 
(resistive-inductive) loads derate 20% for 
capacitive load 

3.6 

~ '" Q. 

~ 3.0 

g 2.4 
I 

1: 1.8 
~ 
:; 
o 1.2 

", ~ , , 
'" ~Series 21 

"<:~ 
Series 12<~ 

t-.... u..-g 
0.6 

'~ 
o 

20 40 60 so 100 120 

Ambient Temperature °C 

140 
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Encapsulated Assemblies 
1.25 Amp 

This high·voltage, encapsulated assembly 
carries a half·wave rating of 34,000 PRY and 
a doubler rating of 12,000 PRY. Completely 
sealed, compact, corrosion and moisture 
resistant. 

Ratings for the popular single·phase half· 
wave circuit are given below. 

These assemblies are available in a variety 
of circuit configurations. Information 
concerning special application is available 
on request. 

Catalog No.: EFTD12 
Max. PRY Rating per circuit arm: 12KV 

Dimension Inches Millimeters Notes 
A 5.50 139.7 
B 6.625 168.3 
C 1 
D 2 

E 4.38 11.1 
F .313 7.14 
G 1.25 31.8 
Note 1 
.375" (9.53 mm) Dia. 
cs .1875" (4.763 mm) Dia. 
Note 2 
.313" (7.94 mm) 

Circuit Diagram 

Curve #1 

350 

2 
3 

16 
20 
24 

KV Unit 

Series EF Doubler 

n 

~ 
---e----

A 

B 

Electrical Characteristics 
Circuit: Doubler 
AC Input: up to 12,000 PRY per arm 
DC Output: Up to 1.25 Amps DC (see curve) 
Surge Current 

c 

0 

Ratings: 50 Amps peak for 1 cycle (25°C Amb.) 
Loads: Resistive, Inductive, Capacitive 
Duty Cycle: Continuous 
Cooling: Convection 
Design Features: These diodes are housed in an epoxy 

sealed case with easily soldered turret 
terminals. Faston terminals or flexible 
leads. 

Single·phase half wave current ratings 

'" a. 
E « 
0 
0 
I 

C 
l!? 
:; 
0 
-c ;;: 
u.. 
ci> 
~ 

1.4 r---,--.,----,----,.-----, 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 
20 40 

Resistive·lnductive Loads 
Derate 20% 
For Capacitive Loads 

60 80 100 
Ambient Temperature °C 

120 



Encapsulated Assemblies 
1.25 Amp 

The Series EF high voltage, encapsulated 
assembly carries a half wave rating of up to 
24,000 PRY. It is completely sealed, 
compact, corrosion and moisture resistant. 

Ratings for the popular single phase half 
wave circuit are shown. 

These assemblies are available in a variety 
of circuit configurations. Information 
concerning special application is available 
on request. 

Dimension Inches Millimeters Notes 
A 1 
B 5.50 139.7 
C 6.00 152.4 
D 6.625 168.3 
E 1.25 31.8 
F 1.25 31.8 
G 1.688 42.88 

Note 1 
.2031" (5.159 mm) Dia. Hole 

Catalog 
Number 
EF'H16 
EF'H20 
EF'H24 
• T-Turret terminals 

MaxlmumPRV 
Rating Per 
Circuit Arm 
16KV 
20 KV 
24KV 

F-Faston terminals available upon 
request 

L-Flexible leads (min. length· 4") 

Curve #1 
2 
3 

16 
20 
24 

KV Unit 

Series EF Half Wave 

~~--@-------.-----.----. 

B 

~------------- C ------------~ 

D 

Electrical Characteristics 
Circuit: Single phase half wave 
AC Input: up to 24,000 PRY 
DC Output: up to 1.25 Amps DC (see curve) 
Surge Current 
Ratings: 50 Amps peak for 1 cycle (25°C Amb.) 
Loads: Resistive, Inductive, Capacitive 
Duty Cycle: Continuous 
Cooling: Convection 
Design Features: These diodes are housed in an epoxy 

sealed case; Easily soldered faston 
terminals or flexible leads. 

Single-phase half-wave current ratings 

'" c. 
E 
<: 
() 
Cl 
I 

c: 
~ :; 
() 

-0 ;;: 
LL 

cil 
~ 

1.4 ~--~----"""'----'-----r"-----' 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 
20 40 

Resistive·lnductive Loads 
Derate 20% 
For Capacitive Loads 

60 80 100 
Ambient Temperature °C 

120 
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BUZ Cross Reference 



Summary of Types 

T 
T 

T 
T 

T 
T 

T 

T 
T 

• 
• 

Small Signal Transistors 

Type Ordering code 

P channel 
BSS 110 062702-S0489 
BSS92 062702-S0458 

N channel 
BSS 100 062702-S0483 

BSS87 062702-S453 
BSS89 062702-S455 
BSS91 062702-S457 
BSS93 062702-S459 
BSS95 062702-S461 
BSS97 062702-S463 
BSS 101 062702-S0484 

Power Transistors 

Type Ordering code 

N channel 
BUZ10 C67078-A 1300-A2 
BUZ10A C67078-A 1300-A3 
BUZ 11 C67078-A 130 1-A2 
BUZ 11A C67078-A 1301-A3 
BUZ14 C67078-A 1 000-A2 
BUZ15 C67078-A 1001 -A2 
BUZ17 C67078-A 1600-A2 
BUZ18 C67078-A 1601-A2 
BUZ71 C67078-A 1316-A2 
BUZ 71A C67078-A 1316-A3 

BUZ20 C67078-A 1 302-A2 
BUZ21 C67078-A 1308-A2 
BUZ23 C67078-A 1 002-A2 
BUZ24 C67078-A 1 003-A2 
BUZ25 C67078-A 1 011-A2 
BUZ27 C67078-A 1602-A2 
BUZ28 C67078-A 1608-A2 
BUZ72A C67078-A 1313-A3 

BUZ30 C67078-A 1303-A2 
BUZ31 C67078-A 1304-A2 
BUZ32 C67078-A 131 0-A2 
BUZ33 C67078-A 1 004-A2 
BUZ34 C67078-A 1005-A2 
BUZ35 C67078-A 1014-A2 
BUZ36 C67078-A 1 018-A2 

T New type 
• Not for new design! 

354 

Vos 
V 

- 50 
-200 

100 

200 
200 
200 
200 
200 
200 
200 

Vos 
V 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

100 
100 
100 
100 
100 
100 
100 
100 

200 
200 
200 
200 
200 
200 
200 

10 Ros(on) Case 
A n 

-0,17 10,0 TO 92 
-0,15 20,0 TO 92 

0,23 6,0 TO 92 

0,50 6,0 SOT 89 
0,30 6,0 TO 92 
0,35 6,0 TO 18 
0,50 6,0 TO 39 
0,80 6,0 TO 202 
1,50 2,0 TO 202 
0,16 12,0 TO 92 

10 ROS(on) Case 
A n 

12 0,1 TO 220 
12 0,12 TO 220 
30 0,04 TO 220 
25 0,06 TO 220 
39 0,04 T03 
45 0,03 T03 
32 0,04 TO 238 
37 0,03 TO 238 
12 0,1 TO 220 
12 0,12 TO 220 

12 0,2 TO 220 
19 0,1 TO 220 
10 0,2 T03 
32 0,06 T03 
19 0,1 T03 
26 0,06 TO 238 
18 0,1 TO 238 
9,0 0,25 TO 220 

7,0 0,75 TO 220 
12,5 0,2 TO 220 
9,5 0,4 TO 220 
7,2 0,75 T03 

14 0,2 T03 
9,9 0,4 T03 

22 0,12 T03 



Summary of Types 

T 

T 

T 
T 

• 
• 

T 
T 

T 
T 

Power Transistors 

Type Ordering code 

BUZ37 C67078-A 1603-A2 
BUZ38 C67078-A 1611-A2 
BUZ 73A C67078-A1317-A3 

BUZ60 C67078-A 1312-A2 
BUZ 60 B C67078-A 1312-A4 
BUZ 63 C67078-A 1 016-A2 
BUZ 63 B C67078-A 1 016-A4 
BUZ 64 C67078-A 1017 -A2 
BUZ67 C67078-A 161 0-A2 
BUZ76 C67078-A 1315-A2 
BUZ 76A C67078-A 1315-A3 

BUZ40 C67078-A 1305-A2 
BUZ 41A C67078-A 1306-A3 
BUZ42 C67078-A 1311-A2 
BUZ43 C67078-A 1 006-A2 
BUZ44A C67078-A 1007 -A3 
BUZ45 C67078-A 1 008-A2 
BUZ45A C67078-A 1 008-A3 
BUZ45B C67078-A 1 008-A4 
BUZ46 C67078-A 1 015-A2 
BUZ48 C67078-A 1605-A2 
BUZ48A C67078-A 1605-A3 
BUZ74 C67078-A 1314-A2 
BUZ 74A C67078-A 1314-A3 

BUZ80 C67078-A 1309-A2 
BUZ 80A C67078-A 1309-A3 
BUZ83 C67078-A 1 012-A2 
BUZ 83A C67078-A 1 012-A3 
BUZ84 C67078-A 1 013-A2 
BUZ 84A C67078-A 1 013-A3 
BUZ88 C67078-A 1609-A2 
BUZ 88A C67078-A 1609-A3 

BUZ 50A C67078-A 1307 -A3 
BUZ 50B C67078-A 1307-A4 
BUZ 53A C67078-A 1 009-A3 
BUZ54 C67078-A 101 0-A2 
BUZ 54A C67078-A 101 0-A3 
BUZ 57A C67078-A 1606-A3 
BUZ58 C67078-A 1607 -A2 
BUZ 58A C67078-A 1607 -A3 

T New type 
• Not for new design! 

VDS 

V 

200 
200 
200 

400 
400 
400 
400 
400 
400 
400 
400 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

800 
800 
800 
800 
800 
800 
800 
800 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

ID RDS (on) Case 
A n 

13 0,2 TO 238 
18 0,12 TO 238 
5,8 0,6 TO 220 

5,5 1,0 TO 220 
4,5 1,5 TO 220 
5,9 1,0 T03 
4,5 1,5 T03 

10,5 0,4 T03 
9,6 0,4 TO 238 
3,0 1,8 TO 220 
2,6 2,5 TO 220 

2,5 4,5 TO 220 
4,5 1,5 TO 220 
4,0 2,0 TO 220 
2,8 4,5 T03 
4,8 1,5 T03 
9,6 0,6 T03 
8,3 0,8 T03 

10 0,5 T03 
4,2 2,0 T03 
7,8 0,6 TO 238 
6,8 0,8 TO 238 
2,4 3,0 TO 220 
2,0 4,0 TO 220 

2,6 4,0 TO 220 
3,0 3,0 TO 220 
2,9 4,0 T03 
3,4 3,0 T03 
5,3 2,0 T03 
6,0 1,5 T03 
4,3 2,0 TO 238 
5,0 1,5 TO 238 

2,5 5,0 TO 220 
2,0 8,0 TO 220 
2,6 5,0 T03 
5,3 2,0 T03 
4,6 2,6 T03 
2,5 5,0 TO 238 
4,3 2,0 TO 238 
3,7 2,6 TO 238 
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Rep. Listing 



SALES REPRESENTATIVES LISTING 
EASTERN REGION 

ANCHOR ENGINEERING 
188 Needham St. 
Newton Upper Falls, MA 02161 
(617) 964-6205 

ERA,INC. 
354 Veterans Memorial Hwy. 
Commack, NY 11725 
(516) 543·0510 

ELECTRA SALES CORP. 
6493 Ridings Road 
Syracuse, NY 13206 
(315) 463·1248 

ELECTRA SALES CORP. 
3000 Winton Road 
Rochester, NY 14623 
(716) 461·5252 

KLAMCO ELECTRONICS 
Box 29272 
65th Inf. Sta. 
Rio Piedras, P.R. 00929 
(809) 752·6169/6225 

ADI, INC. 
Box 30 
Hwy.301 S 
Smithfield, NC 27577 
(919) 934·8136 

ADI, INC. 
Box 746 
Ft. Mill, SC 29715 
(803) 547·2115 

G.F. BOHMAN ASSOCIATES 
130 North Park Avenue 
Apopka, FL 32703 
(305) 886·1882 

358 

G.F. BOHMAN ASSOCIATES 
2020 W. McNab Rd. 
Suite 125 
Ft. Lauderdale, FL 33309 
(305) 979·0008 

G.F. BOHMAN ASSOCIATES 
4511 Bayshore Blvd. N.E. 
St. Petersburg, FL 33703 
(813) 511-6120 

COMPONENT SALES INC. 
3701 Old Court Rd. #14 
Baltimore, M D 21208 
(301) 484·3647 

INTEREP ASSOCIATES, INC. 
3116 Triana Blvd. s.w. 
Huntsville, AL 35805 
(205) 533·1730 

INTEREP ASSOCIATES, INC. 
3176 Terrace Court 
Norcross, GA 30092 
(404) 449·8680 

THE KEN DON CO. 

29 Kendon Drive 
Easton, PA 18042 
(215) 253·1000 

TAl CORPORATION 
12 S. Black Horse Pike 

Bellmawr, NJ 08031 
(609) 933·2600 



SALES REPRESENTATIVES LISTING 
CENTRAL REGION 

CAHILL,SCHMITZ·CAHILL 
315 N. Pierce SI. 
SI. Paul, MN 55104 
(612) 646·7217 

CAHIL,SCHMITZ·CAHIL 
208 Collins Road N.E. 
Cedar Rapids, IA 52406 
(319) 377·8219 

ELECTRO REPS, INC. 
6535 E. 82nd SI. #214 
Indianapolis, IN 46250 
(317) 842·7202 

C.B. JENSEN & ASSOCIATES 
2145 Crooks Rd. 
Troy, M I 48084 
(313) 643·0506 

METCOM ASSOCIATES CORP. 
2 Talcott Rd. 
Park Ridge, IL 60068 
(312) 696·1490 

METCOM ASSOCIATES CORP. 
237 S. Curtis Rd. 
West Allis, WI 53214 
(414) 476·1300 

THOMPSON & ASSOCIATES, INC. 
1151·D Lyons Road 
Dayton, OH 45459 
(513) 435·7733 

THOMPSON & ASSOCIATES, INC. 
23715 Mercantile Road 
Beachwood, OH 44122 
(216) 831·6277 

THOMPSON & ASSOCIATES, INC. 
3215 Clime Rd. 
Columbus, OH 43223 
(614) 272·2086 

BONSER PHILHOWER 
689 W. Renner Rd., Suite C 
Richardson, TX 75080 
(214) 234·8438 

BONSER PHILHOWER 
6644 S. Victor 
Tulsa, OK 74136 
(918) 496·3236 

BONSER PHILHOWER 
Suite 120 
8200 Mopac Expressway 
Austin, TX 78759 
(512) 346·9186 

BONSER PHILHOWER 
11321 Richmond Ave. 
Suite #100A 
Houston, TX 77082 
(713) 531·4144 

BC ELECTRONICS 
12756 Boenker Dr. 
Bridgeton, MO 63043 
(314) 291·1101 

BC ELECTRONICS 
1140 Adams #11 
Shawnee Mission, KS 66212 

(913) 342·1211 

BC ELECTRONICS 
2421 Yellow Stone #410 
Wichita, KS 67209 
(316) 942·9840 
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SALES REPRESENTATIVE LISTING 
WESTERN REGION 

LANGE SALES, INC. 
5575 S. Sycamore St. 
Suite #204 
Littleton, CO 80120 
(303) 795·3600 

LANGE SALES, INC. 
1864 S. State St. 
Salt Lake City, UT 84116 
(801) 487·0843 

MAGNA SALES 
3333 Bowers Ave. #295 
Santa Clara, CA 95051 
(408) 727·8753 

OLSON, FERRE & ASSOCIATES 
12727 N. E. 20th, Suite 4 
Bellevue, WA 98005 
(206) 883·7792 

OLSON, FERRE & ASSOCIATES 
2215 N. E. Cornell 
Hillsboro, OR 97123 
(503) 640·9660 
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SHEFLER·KAHN CO., INC. 

2017 N. 7th St. 
Phoenix, AZ85006 
(602) 257·9015 

VARIGON ASSOCIATES 
137 Eucalyptus 
EI Segundo, CA 90245 
(213) 322·1120 

VARIGON ASSOCIATES 
4805 Mercury St. 
Suite L 
San Diego, CA 92111 
(619) 576'()100 

VARIGON ASSOCIATES 
2730 San Pedro N.E. 
Suite H 
Albuquerque, NM 87110 
(505) 344·5503 



Quality and Reliability 

All Siemens power semiconductors are 
subjected to 100% testing In production of 
critical operating parameters, both at ambient 
and elevated case temperatures. 

comprehensive quality assurance procedures 
consistent with an 0.1 AQL. 

These Siemens power semiconductor 
components have been designed to meet the 
following environmental tests: These parameters are ensured with 

Test 

1. High Temperature Storage 

2. Low Temperature Storage 

3. Temperature Cycling 

4. Humidity(1) 

5. Blocking Life (ac) 

6. Thermal Fatigue 

7. Solderability(2) 

8. Resistance to Soldering Heat(2) 

9. Vlbralion 

10. Hermeticity(2) 

11. Terminal Strength, Tensile(2) 

12. Terminal Strength, Bending(2) 

Failure Criteria: 
Class A: IR>200% IRM 

VF>110% VFM 
IGT>100% IGTM 

(1) For plastic encapsu lated devices on Iy. 
(2) Where applicable 
(3) Depending on application 

Failure 
Test Conditions Criteria 
1000 hr. at T slg max class A 

168 hr. at T slg min class B 

25 cycles Tslg max to T slg min class B 

1000 hr., 40°C, 93% RH class B 

1000 hr., VDWM, VRWM, Tj max class A 

5000 to 50,000(3) 
Tj = 50°C to Tj max 

235°C±5°C 

260°C for 10 sec. 

5G, 24 hr. each axis 

10" atm cc/sec. 

see standard 

see standard 

Class B: 

class A 

class B 

class B 

class B 

-

no 
damage 

no 
damage 

IR>1OO% IRM 
VF>VFM 
IGT> 100% IGTM 

Standard 
DIN 40046 part 4 
IEC68·2·2 B 

DIN 40046 part 3 
IEC 68·2·1 Aa 

DI N 40046 part 14 
IEC 68·2·14 Na 

DIN 40046 part 5 
IEC 68-2·3 Ca 

DIN 41794 part 1, 8, 9 
IEC 147-4111.1.3 

DIN 41794 part 1,8,9 
IEC 147·2E·1.3.5, 11.1 

DIN 40046 part 18 
IEC 68-2·20 Ta1 

DIN 40046 part 18 
I EC 68-2·20 Ta1 

DIN 40046 part 8 
IEC 68·2-6 FC 

DIN 40046 part 15,44 
IEC 68·2·17 Qk 

DI N 40046 part 19 
I EC 68·2·21 l"a1 

DI N 40046 part 19 
IEC 66·2·21I"b 



Power Semiconductor 
Lifetime Guarantee ~ 
Siemens warrants to the original purchase that 
it will correct any defects In workmanship or 
material, by repair or replacement, F.O.B. factory 
or, at Its option, issue credit at the original 
purchase price, for any silicon power 
semiconductor bearing the symbol ~ during the 
life of the equipment In which It Is originally 
Installed, provided said device is used within 
manufacturer's published ratings and applied in 
accordance with good engineering practice. The 
foregoing warranty Is exclusive and In lieu of all 
other warranties of quality whether written, oral 
or Implied (Including any warranty of 
merchantability or fitness for purpose). 

Contact factory for industrial, 
military or aerospace high 
reliability requirements. 



The Information oontalned here has been carefully 
reviewed and Is believed to be accurate. However, due 
to the possib1l1ty of unseen Inaccuracies, no 
responsibility Is assumed. 

This literature does not convey to the purchaser of 
electronic devices any license under the patent rights 
of any manufacturer. 

Issued by Colorado Components Division 
800 Hoyt Street, Broomfield, Colorado 80020, Telephone (303) 469-2161 
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