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16, 25 and 35 Amps 

RMS On-State Current 16 Amps 25 Amps 35 Amps 

NATIONAL TYPE NO. NL-C36 NL-511 NL-C37 NL-C35 NL-C38 NL-C40 NL-C135 NL-C137 NL-570 

JEDEC NO. 2N1844-50 2N683-92 2N3754-61 

V DRM 

and 

VRRM 

Volts 

A 100V. X X X X X X X X 

G 150V. X X X X X 

B 200V. X X X X X X X X 

H 250V. X X X X X 

C 300V. X X X X X X X X 

D 400V. X X X X X X X X 

E 500V. X X X X X X X X X 

M 600V. X X X X X X X 

S 700V. X X X X X X 

N 800 V. X 3 X X X X X 

T 900V. X X 

P 1000V. -4 X X 

PA 1100V. X 

PB 1200V. -6 X 

PC 1300V. 

PD 1400V. 

PE 1500V. 

PM 1600V. 

PS 1700 V. 

PN 1800V. 

PT 1900V. 

I-
In 

W 
u 
4 a: 
4 
V 
J 

v 

Ma 

T IAVE.1Amps 

@ 180° Cond. @ IC 

10A 
@54° C 

10A 
@70° C 

16A 
@38° C 

16A 
@65° C 

22A 
@66° C 

22A 
@90° C 

22A 
@66° C 

22A 
@66° C 

22A 
@66° C 

22A 
@66° C 

ITSMAmps 
Peak Half Cycle Surge Current 175 200 175 150 225 200 150 200 200 600 

Max. l rmA.
80= 25 25°C °@ T~ = 80 80 40 40 40 40 80 80 80 

Max. VGT Volts 
@T=25 °C T~ = 25°C 

3.0 2.5 3.0 2.5 2.5 2.5 2.5 2.5 2.5 3.0 

Max. On-State Volts 
@ T~ = 25°C 

2.7V 

@50A 
2.7 V 

@50A 
2.25V 
@30A 

2.0 V 
@50A 

2.0 V 
@50A 

2.0 V 
@50A 

2.0 V 
@50A 

2.3V 
@70A 

2.3V 
@70A 

1.7V 
@50A 

Max. Turn-Off Time tq 
µ Sec. 

— — — _ — — 12 75 75 — 

Min. dv/dt 
V/µ Sec. 

A-E 50 
M-N 10 200 - - 

A-825 
M P 10 20 A-E 25 200 100 200 

Max. di/dt 
A/ µ Sec. 

* * — 7 0 * - * 200 150 35 

Max. Off-State & 
Reverse Blocking 
Current mA. @ T1 

A-CS 
D-N 2 

@100°C 

2 

 @ 100°C

A-C 5 
D-N 2 

 @105°C 
7k 

A-C 10 
0-P 4 

@ 125° C 

A-C 5 
D-E 2 

@ 150° C 

A-C 10 
D-E 4 

@125°C 

3 

 @125°C  

E-T 3 
P PB 2 

@125°C 
3

@110°C 

Max. Stud Torque or 
Mounting Force 30 in.-Ibs. 30 in.-Ibs. 30 in: Ibs. 30 in.-Ibs. 30 in: lbs. 30 in.-Ibs. 30 in.-Ibs. 30 in.-Ibs. 30 in.-Ibs. 30 in.-Ibs.

Case Type TO-48 TO-48 TO-48 TO-48 TO-48 TO-48 TO-48 TO-48 TO-48 TO-48 

X Indicates that the device is available in this voltage classification. * Consult Data Sheet. 



55 Amps 63 Amps 110 Amps 

i'-24 Stud 

I I 

a-28 Stud 

55 Amps 63 Amps 110 Amps RMS On-State Current 

NL-576 NL-577 NL-C45 NL-C46 NL-578 NL-579 NL-050 NL-055 NL-C60 NATIONAL TYPE NO. 

2N1911-16 
2N1805.07 

2N202530 JEDEC NO. 

X X X X X A 100V. 

V DRM 
and 

V RPM 
Volts 

X X X X X G 150V. 

X X X X X X X X X B 200V. 

X X X X X H 250V. 

X X X X X X X X X C 300V. 

X X X X X X X X X D 400V. 

X X X X X X X X X E 500V. 

X X X X X X X X M 600V. 

X X X X X X X S 700V. 

X X X X X X X N 800V. 

X X X X X X X T 900V. 

X X X X P 1000 V. 

X X X X PA 1100V. 

X X X X PB 1200V. 

PC 1300V. 

PD 1400V. 

PE 1500V. 

PM 1600V. 

PS 1700 V. 

PN 1800V. 

PT 1900V. 

35A 
@90° C 

35A 
@90° C 

35A 
@87° C 

35A 
@87° C 

40A 
@102° C 

40A 
@102° C 

70A 
@62° C 

70A 
@82 ° C 

70A 
@102° C 

l i (AvE.)Amps 
(n 180° Coed. (a T~ 

m 
n 

n 

= 

A 
D 
n 
m 

N 
n 

700 700 700 700 1000 1000 1000 1200 1600 ITSMAmps 
Peak Half Cycle Surge Current 

150 150 70 70 150 150 70 70 70 
Max. I cr mA. 

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 
Max. VGT Volts 

2.4 V 
@110A 

2.4 V 
@110A 

3.0 V 
@500A 

3.0 V 
@500A 

3.0 V 
@500A 

3.0 V 
@500A 

2.5 V 
@500A 

2.5 V 
@500A 

2.5 V 
@500A 

Max. On -State Volts 
@T~=25°C 

— — — — — — - 2 0 - 
Max. Turn -Off Time tq 
µ Sec. 

B-E 50 
M-PB 10 

B-N 200 
T-PB 100 

A-D 30 
E-T 20 

A-D 30 
E-T 20 

B-E 50 
M-PB 10 

B-N 200 
T-PB 100 

A-D 30 
E-T 20 

A-D 30 
E-M 20 

_ Min. dv/dt 
V/ IL Sec.

B-S 35 
N-PB 20 

B-S 35 
N-PB 20 

* * B-S 35 
N-PB 20 

B-S 35 
N-PB 20 

* * — Max. di/ dt 
A/µ Sec. 

B-T 8 
P-PB 6 

@125° C 

B-T 8 
P-PB 6 

 (a. 125 ° C 

A-C 8 
D-T 4 

@125° C 

A-C 8 
D-T 4 

 @ 125 ° C 

B-T 12 
P-PB 8 

@125° C 

B-T 12 
P-PB 8 

 @125° C 

A-C 8 
D-T 4 

 125 ° C 

A-C 8 
D-M 4 

@ 125 ° C 

A-C 8 
D-E 4 

@150° C 

Max. Off -State 8 
Reverse Blocking 

 Current mA. @ Tt 

50 in.-Ibs. 50 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 30 in.-lbs. 30 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 
Max. Stud Torque or 
Mounting Force 

TO-103 TO-103 TO-83 TO-94 TO-65 TO-65 TO-94 TO-94 TO-94 Case Type 

X Indicates hat the device is available in this voltage classification. * Consult Data Sheet. 



110 Amps 

p 

Regenerative Gate 

RMS On-State Current 110 Amps 110 Amps 

NATIONAL TYPE NO. NL-C150 NL-C151 NL-C154 NL-C155 

i 

NL-F150 NL-F151 NL-F154 NL-F155 NL-F158 

JEDEC NO. 

V DRM 

and 

V RRM 
Volts 

A 100V. X X X X X 

G 150V. 

B 200V. X X X X X X X 

H 250V. 

C 300V. X X X X X X X 

D 400V. X X X X X X X 

E 500V. X X X X X X X X X 

M 600V. X X X X X X X X X 

S 700V. X X X X X 

N 800V. X X X X X 

T 900V. X X X X X 

P 1000 V. X X X X X 

PA 1100V. X 

PB 1200V. X 

PC 1300V. X 

PD 1400V. 

PE 1500V. 

PM 1600V. 

PS 1700V. 

PN 1800V. 

PT 1900 V. 

EL
EC

TR
IC

AL
 C

H
A

R
A

C
TE

R
IS

TI
C

S
 

I T IAvE ) Amps 
(a 180° Cond. (a T o

70 A 
@ 90° C 

70 A 
( 80° C 

70 A 
C  85° C 

70 A 
@ 85 ° C 

-

70 A 
@90° C 

70 A 
 @90° C 

70 A 
 @ 90° C 

70 A 
90° C 

70 A 
90° C 

TSMAmps
Peak Half Cycle Surge Current 

1800 1400 1400 1400 1600 1400 1400 1400 1400 

Max. IcTmA• 
@ T~ = 25°C 

150 150 200 200 150 150 150 150 150 

Max. VGT Volts 
@T~=25°C 

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Max. On -State Volts 
l T~ = 25 °C 

2.6 V 
(u, 500 A 

3.5 V 
t 500 A 

3.0 V 
t 500 A 

3.0 V 
(u 500 A 

2.6 V 
(a' 500 A 

2.6 V 
@ 500 A 

2.6 V 
. 500 A 

2.6 V 
500 A 

2.6 V 
(@500  A 

Max. Turn -Off Time tq 
µ Sec. 

_ 50 10 20 150 50 10 20 40 

Min. dv dt 
V µ Sec. 200 200 200 200 200 200 200 200 200 

Max. di 'dt 
A µ Sec. 

E-P 75 
PA-PC 50 75 800 800 800 800 800 

Max. Off -State 8 
Reverse Blocking 
Current mA. @ T~ 

E-N 10 
T-PC 6 

@ 125° C 

8 
(u. 125 ° C ~ 

8 
@ 125° C 

- 8
(a 125° C ( 

B-C 8 
D-P 4 
 125° C 

A-E 8 
M-P 4 

(a, 125 ° C 

A-E 8 
M-4 

(a 125 ° C 

A-E 8 
M 4 

(w 125 ° C 

A-E 8 
M-P 4 

(@ 125° C 

Max. Stud Torque or 
Mounting Force 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 

Case Type TO-94 TO-94 TO-94 TO-94 TO-94 TO-94 TO-94 TO-94 TO-94 

X Indicates that the device is available in this voltage classification. * Consul Data Sheet 



110 Amps 

ht 

s s 
Regenerative Gate 

110 Amps 110 Amps RMS On-State Current 

NL-052 NL-056 NL-C62 NL-C152 NL-C153 NI.-C156 NL-C157 NL-F152 NL-F153 NATIONAL TYPE NO. 

2N1793- 
1803 

JEDEC NO. 

X X X X X A 100V. 

V DRM 
and 

VRRM 
Volts 

X X X G 150V. 

X X X X X X X B 200V. 

X X X H 250V. 

X X X X X X X C 300V. 

X X X X X X X D 400V. 

X X X X X X X X X E 500V. 

X X X X X X X X M 600V. 

X X X X X S 700V. 

X X X X X N 800V. 

X X X X X T 900V. 

X X X X P 1000 V. 

X PA 1100V. 

X PB 1200V. 

X PC 1300V. 

PD 1400V. 

PE 1500 V. 

PM 1600V. 

PS 1700V. 

RN 1800V. 

PT 1900V. 

70 A 
@62° C 

70 A 
@82° C 

70 A 
@102° C 

70 A 
@90° C 

70 A 
@80° C 

70 A 
@85° C 

70 A 
@85° C 

70 A 
@90° C 

70 A 
@90° C 

I T (AVE.)Amps 
@ 180° Cond. @ T~ 

E
LE

C
TR

IC
A

L C
H

A
R

A
C

TE
R

IS
TIC

S
 

I 

1000 1200 1600 1800 1400 1400 1400 1600 1400 ITSMAmps 
Peak Half Cycle Surge Current 

70 70 70 150 150 200 200 150 150 
Max. 1 GT mA. 
@ T~ = 25°C 

3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 2,5 Max. VGT Volts 
@ T~ = 25°C 

2.5 V 
@500A 

2.5 V 
@500A 

2.5 V 
@500A 

2.6 V 
@500A 

3.5 V 
@500A 

3.0 V 
@500A 

3.0 V 
@500A 

2.6 V 
@500A 

2.6 V 
@500A 

Max. On -State Volts 
@ T~ = 25 °C 

- 20 - - 50 10 20 150 50 Max. Turn -Off Time tq 
µ Sec. 

A•D 30 
E-T 20 

A-D 30 
E- MD 20 200 200 200 200 200 200 

Min. dv/dt 
V / µ Sec. 

* * — E-P 75 
PA-PC 50 

75 * * 800 800 Max. di; dt 
A/µSec. 

A-C 8 
D-T 4 

@ 125 ° C 

A-C 8 
D- M4 

@ 125 ° C 

A-C 8 
D-E 4 

@ 150° C 

E-N 10 
T-PC 6 

@ 125° C 

8 
(a125°125° C 

8 
// 125° C 

8 
@ 125 ° C 

B-C 8 
D-P 4 

@ 125 ° C 

A-E 8 
M-P 4 

@125° C 

Max. Off-State & 
Reverse Blocking 
Current mA. @ Ti 

150 in.-Ibs. 150 in.-Ibs. 150 in: lbs. 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 150 in 150 in.-Ibs. in.-Ibs. 150 in lbs. 
Max. Stud Torque or 
Mounting Force 

TO-83 TO-83 TO-83 TO-83 TO-83 TO-83 TO-83 TO-83 TO-83 Case Type 

X Indicates that the device is available in this voltage classification. * Consult Data Sheet. 



110 Amps 175 Amps 

l~f 

i Regenerative Gate 

RMS On-State Current 110 Amps 175 Amps 175 Amps 

NATIONAL TYPE NO. NL-F156 NL-F157 NL-F159 NL-C350 NL-C354 NL-C355 NL-F350 NL-F354 NL-F355 

JEDEC NO. 

V oRM 
and 

VRRM 
Volts 

A 100 V. X X X X X X X X X 

G 150V. 

B 200V. X X X X X X X X X 

H 250V. 

C 300V. X X X X X X X X X 

D 400V. X X X X X X X X X 

E 500V. X X X X X X X X X 

M 600V. X X X X X X X X X 

S 700V. X X X 

N 800V. X X X 

T 900V. X X X 

P 1000 V. X X X 

PA 1100V. X 

PB 1200V. X 

PC 1300V. X 

PD 1400 V. 

PE 1500 V. 

PM 1600 V. 

PS 1700V. 

RN 1800V. 

PT 1900V. 

EL
EC

TR
IC

AL
 C

H
A

R
A

C
TE

R
IS

TI
C

S
 

IT(AVE)Amps 
@ 180° Cond. @ IC 

70A 
@90° C 

70A 
@90° C 

70A 
@90° C 

112A 
@88° C 

112A 
@88° C 

112A 
@88° C 

112A 
@88° C 

112A 
@88° C 

112A 
@88° C 

PeukAmPHalf Cycle Surge Current 
1400 1400 1400 1800 1400 1400 1800 1400 1400 

Max. l mA.
150 = 25 25°C °@ T~ = 150 150 150 150 150 150 150 150 

Max. VGT Volts 
@ T = 25°C 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Max. On -State Volts 
@ T~ = 25 °C 

2.6 V 
@500A 

2.6 V 
@500A 

2.6 V 
 @500A 

2.6 V 
 A 500 A 

2.6 V 
@500A 

2.6 V 
 @500A 

2.6 V 
 @500A 

2.6 V 
 @500A 

2.6 V 
 @500A 

Max. Turn-Off Time tq 
µ Sec. 10 20 40 - 10 20 150 10 20 

Min. dv/dt 
V/µ Sec. 200 200 200 200 200 100 200 100 100 

Max. di/dt 
A/µSec. 600 600 600 

A-E 100 
M-P 75 

PA-PC 50 
100 100 800 800 800 

Max. Off-State & 
Reverse Blocking 
Current mA. @ Ti 

A-E 8 
M-4 

(io 125° C 

A-E 8 
M-4 

@ 125° C 

A-E 8 
M-P 4 

@ 125° C 

A-T 10 
P-PC 6 

@ 125° C 
@ 

10 
5 ° C 

10 
@ 125° C 

A-T 8 
P-4 

@ 125° C 
@ 125° C @ 185° C 

Max. Stud Torque or 
Mounting Force 150 in.-Ibs. 150 in.-Ibs. 150 in.-Ibs. 800-Ibs. 800 -Ibs. 800-Ibs. 800-Ibs. 800-Ibs. 800-Ibs. 

Case Type TO-83 TO-83 TO-83 P-1 P-1 P-1 P-1 P-1 P-1 

X Indicates that the device is available in this vol age classification. * Consult Data Sheet. 



175 Amps 200 and 235 Amps 

d 
Regenerative Gate 

175 Amps 200 Amps 235 Amps 235 Amps RMS On-State Current 

NL-F358 NL-C178 NL-C180 NL-C181 NL-C185 NL-F180 NL-F185 NATIONAL TYPE NO. 

JEDEC NO. 

X X X X X X X A 100V. 

V DRM 
and 

V RRM 
Volts 

G 150V. 
X X X X X X X B 200V. 

H 250V. 

X X X X X X X C 300V. 

X X X X X X X D 400V. 
X X X X X X X E 500V. 

X X X X X X X M 600V. 

X X X X X S 700V. 

X X X X X N 800 V. 

X X X X X T 900V. 
X X X X X P 1000 V. 

X X PA 1100V. 

X X PB 1200V. 

X PC 1300V. 

PD 1400 V. 

PE 1500V. 

PM 1600V. 

PS 1700 V. 

PN 1800V. 

PT 1900V. 

112A 
@88° C 

125A 
 @80° C 

150A 
@90° C 

150A 
 @80° C 

150A 
 @80° C 

150A 
@80° C 

150A 
 @80° C 

I T (AVE.)Amps 
@ 180° Cond. @ T o

E
LE

C
TR

IC
A

L C
H

A
R

A
C

TE
R

IS
TIC

S
 

1400 2500 3500 2500 3500 3500 3500 ITSMAmps 
Peak Half Cycle Surge Current 

150 300 150 300 300 150 150 Max. I = T 25°
@ T~ = 25°C 

2.5 2.5 2.5 2.5 2.5 2.5 2 5 Max. VGT Volts 
@ T, = 25°C 

2.6 V 
@500A 

3.5 V 
@ 1500A 

2.85 V 
@1500 A 

3.5 V 
@1500 A 

2.85 V 
@ 1500 A 

2.85 V 
@1500 A 

2.85 V 
@1500 A 

Max. On -State Volts 
@ T = 25 °C 

40 - - _ A-E 20 
M30 150 20 

Max. Turn -Off Time tq 
µ Sec. 

200 200 200 200 200 200 200 Min. dt 
V j µ S Seec. 

600 
A-E 100 
M-P 75 

PA-PB 50 

A-E 100 
M-P 75 

PA-PC 50 

A-E 100 
M-P 75 

A-E 100 
M75 800 800 

Max. di!dt 
A/'µSec. 

A-T 8 
P 4 

@125° C 

12 
@ 125 ° C @125 

A-N 6 
T-PC 4 

@125° C 

12 
C 

12 
@125° C 

A-N 6 
T-P 4 

@ 125 ° C 

A-M,6 
@125 C 

Max. Off-State & 
Reverse Blocking 
Current mA. @ Tj 

800-Ibs. 300 in.-Ibs. 300 in.-Ibs. 300 in.-Ibs. 300 in.-Ibs. 300 in.-Ibs. 300 in.-Ibs. 
Max. Stud Torque or 
Mounting Force 

P-1 TO-93 TO-93 TO-93 TO-93 TO-93 TO-93 Case Type 

X Indicates that the device is available in this voltage classification. * Consult Data Sheet. 



380

' 

Amps 470 Amps 

i 

Regenerative Gate Regenerative Gate 

RMS On-State Current 380 Amps 380 Amps 470 Amps 470 Amps 

NATIONAL TYPE NO. NL-C380 NL-C385 NL-F380 NL-F385 NL-C290 NL-C295 NL-F290 NL-F295 

JEDEC NO. 

V DRM 
and 

V RRM 
Volts 

A 100V. X X X X X X X X 

G 150V. 

B 200V. X X X X X X X X 

H 250V. 

C 300V. X X X X X X X X 

D 400V. X X X X X X X X 

E 500V. X X X X X X X X 

M 600 V. X X X X X X X X 

S 700V. X X X X 

N 800V. X X X X 

T 900V. X X X X 

P 1000 V. X X X X 

PA 1100V. X X 

PB 1200V. X X 

PC 1300V. X 
PD 1400 V. 

PE 1500 V. 
PM 1600 V. 

PS 1700 V. 

PN 1800V. 

PT 1900V. 

E
LE

C
TR

IC
A

L 
C

H
A

R
A

C
TE

R
IS

TI
C

S
 

I T InvE.)Amps 
(r? 180° Cond. L  T~ 

250 A 
@ 75° C 

250 A 
(u. 75 ° C 

250 A 
@ 75 ° C 

250 A 
@%75 ° C 

300 A 
@ 75° C 

300 A 
@ 75 ° C 

300 A 
(u 75° C 

300 A 
@ 75° C 

I TSMAmps 
Peak Half Cycle Surge Current 3500 3500 3500 3500 5500 4500 5500 5500 

Max. lotmA.
150 @ T~ = = 25 25°C ° 150 150 150 150 300 150 150 

Max. VGT Volts 
@ T~ = 25°C 2.5 2.5 2.5 2.5 3.0 3.5 2.5 2.5 

Max. On•State Volts 
@ T~ = 25°C 

2.85 V 
(a 1500 A 

2.85 V 
(a 1500 A 

2.85 V 
(u. 1500A 

2.85 V 
(u, 1500 A 

1.21 V 
(u 500A 

2.3 V 
(u. 500A 

1.21 V 
@ 1500 A 

2.3 V 
&500A 

Max. Turn-Off Time tq 
µ Sec. — 20 150 20 - 20 150 20 

Min. 
ee.V/µ S Sec. 200 200 200 200 100 100 100 100 

Max, di dt 
A%µSec. 

A-E 100 
M-P75 

PA-PC 50 
100 800 800 50 50 800 800 

Max. Off -State 8 
Reverse Blocking 
Current mA. @ Ti 

A-T 10 
p-pC 5 

(u 125 ° C 
10

@ 125° C 

APT 
9 0

(u 125° C 

10 
(u 125 ° C 

15 
' 125° C 

15 
@ 125 ° C 

15 
(u 125 ° C 

15 
(a 125 ° C 

Max. Stud Torque or 
Mounting Force 800 -Ibs. 800 -Ibs. 800 -Ibs. 800 -Ibs. 300 in: lbs. 300 in.-Ibs. 300 in.-Ibs. 300 in.-Ibs. 

Case Type P-1 p-1 p-1 p-1 TO-118 TO-118 TO-118 TO-118 

X Indicates that the device is available in this voltage classification. it Consult Data Sheet. 



470 Amps 625, 700, 850 and 1200 Amps 

C 
Regenerative Gate Regenerative Gate 

470 Amps 470 Amps 625 Amps 700 Amps RMS On-State Current 

NL-C291 NL-C297 NL-F291 NL-F297 NL-1580 NL-F394 NL-F395 NL-F397 NL-F398 NATIONAL TYPE NO. 

JEDEC NO. 

X X X X X X X X X A 100V. 

V ARM 
and 

V RRM 
Volts 

G 150V. 

X X X X X X X X X B 200V. 

H 250V. 

X X X X X X X X X C 300V. 

X X X X X X X X X D 400V. 

X X X X X X X X X E 500V. 

X X X X X X X X X M 600V. 

X X X X X S 700V. 

X X X X X N 800V. 

X X X X X T 900V. 

X X X X X P 1000V. 

X X X X PA 1100V. 

X X X X PB 1200V. 

X PC 1300V. 

X PD 1400V. 

X PE 1500V. 

X PM 1600V. 

X PS 1700V. 

PN 1800V. 

PT 1900V. 

300 A 
@75° C 

300 A 
@75° C 

300 A 
 @75° C 

300 A 
@75° C 

400 A 
 @70° C 

550 A 
@62° C 

550 A 
@62° C 

550 A 
 @62° C 

550 A 
@62° C 

I T (AvE.)Amps 
@ 180° Cond.

E
LE

C
TR

IC
A

L C
H

A
R

A
C

TE
R

IS
TIC

S
 

5500 4500 5500 5500 5500 8000 8000 7500 7500 
lisMAmps 
Peak Half Cycle Surge Current 

150 300 150 150 150 200 200 150 150 
Max. I 
@ T~ = = 25°C 

3.0 3.5 2.5 2.5 6.5 2.5 2.5 2.5 4.5 
Vo Max. VCT 

= 255 °° CC
s

@ T~ 

1.21 V 
@500A 

2.3 V 
@500A 

1.21 V 
@1500A 

2.3 V 
 @500A 

2.0 V 
@1000A 

2.5 V 
@3000A 

2.5 V 
 @3000A 

2.95 V 
 @3000A 

2.95 V 
@3000A 

Max. On-State Volts 
 @ T 1 = 25 ° C 

- 20 150 - 300 15 20 45 30 
Max. Turn -Off Time tq 
µ Sec. 

100 100 100 100 100 200 200 200 Y00 
Min. dv/dt 
V/µ Sec. 

50 50 800 800 
A-E 75 
M-P50 

PA-PS 30 
800 800 800 800 

Max. di/dt 
A/µSec. 

15 
@ 125° C 

15 
@ 125° C 

15 
@ 125° C 

15 
@ 125° C 

35 
@ 125° C 

60 
@ 125° C 

60 
@125° C 

45 
 @ 125° C @ 125° C 

Max. Off -State 8 
Reverse Blocking 
Current mA. @ Ti 

— — — — 2200•Ibs. 2200-Ibs. 2200-Ibs. 2200-Ibs. 2200-Ibs. 
Max. Stud Torque or 
Mounting Force 

F-1 F-1 F-1 F-1 P-2 P-2 P-2 P-2 P-2 Ca.e Type 

X Indicates that the device is available in this voltage classification. *Consult Data Sheet 



625, 700, 850, and 1200 Amps Rms 1600 Amps Rms 

Regenerative 
Gate 

Regenerative 
Gate 

RMS On-State Current 850 Amps 850 Amps 1200 Amps 1600 Amps 

NATIONAL TYPE NO. NL-F390 NL-0501 NL-C601 NL-F701 

JEDEC NO. 

y 
ARM 
and 

y RRM 
Volts 

A 100V. X 

G 150V. 

B 200V. X 

H 250V. 

C 300V. X 

D 400V. X 

E 500V. X X X 

M 600V. X X X 

S 700V. X X X 

N 800V. X X X X 

T 900V. X X X X 

P 1000 V. X X X X 

PA 1100V. X X X X 

PB 1200V. X X X X 

PC 1300V. X X X X 

PD 1400V. X X X 

PE 1500V. X X X 

PM 1600V. X X X 

PS 1700V. X X X 

PN 1800V. 

PT 1900V. 

EL
EC

TR
IC

AL
 C

H
A

R
A

C
TE

R
IS

TI
C

S
 

T (AVE.)Amps 
@ 180° Cond. T c

550 A 
62 ° C 

550 A 
@62° C 

875 A 
@60° C 

1000 A 
@78° C 

TSMAmps
Peak Half Cycle Surge Current 

8000 8000 11,000 18,000 

Max. I GT mA. 
T~ = 25°C 150 150 150 150 

Max. VGT Volts 
@ T~ = 25°C 2.5 6.5 6.5 3.0 

Max. On-State Volts 
Tt = 25°C 

2.4V 
(a, 3000 A 

1.53 V 
@ 1000 A 

2.1 V 
@3000A 

1.75 V 
 @ 3000 A 

Max. Turn-Off Time tq 
µ Sec. — — 300 — 

Min. dv/dt 
V/µ Sec. 200 100 100 200 

Max. di/dt 
A/µSec. 800 

A-E 75 
M-P 50 

PA-PS 30 

A-M 150 
N-P 100 
PA-PS 80 

800 

Max. Off-State & 
Reverse Blocking 
Current mA. @a Tj

45 
@ 125 ° C 

35 
@ 125° C 

35 
@ 125° C 

50 
@125° C 

Max. Stud Torque or 
Mounting Force 2200-Ibs. 2200-Ibs. 4000-Ibs. 5000-Ibs. 

Case Type P-2 P-2 P-2 P-3 

X Indicates that the device is available in this voltage classification. * Consult Data Sheet 



OUTLINE DRAWINGS 

MOUNTING KIT: 
ONE 14.28 BRASS NUT 
TWO MICA WASHERS 
ONE TEFLON BUSHING 
ONE LOCK WASHER 
ONE TERMINAL 

NOTES: 
I. COMPLETE THREADS TO EXTEND TO WITHIN 2V THREADS OF HEAD. 
2. APPROX. WEIGHT 0.5 OZS. 
3. CONFORMS TO JEDEC TO 48 OUTLINE. 

TO -48 

ANODE 

7-YBiNF-HA 

.085INOTE I) 

NOTES: 
1. MAXIMUM LENGTH OF UNTHREADED PORTION 
2. ANGULAR ORIENTATION OF TERMINALS IS UNDEFINED. 
3. NUT AND LOCHWASHER SUPPLIED. 
4. CONFORMS TO ..EDEC TO-R5 OUTLINE. 

TO -65 

SEE AUXILIARY NOTE 2 CATIOOE 
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NOTES: 
t.51'' 

1. COMPLETE THIN ADS TO EXTEND TO WITHIN 2-172 THREADS OF NEAR 
2. ANGULAR ORGANIZATION OF THESE TERMINALS IS UNDEFINED. 
3. LEAN COVERED WITH SILICONE ROSIER INSULATION (CLASS Al 

NOD VOLT 0515 STANDARD WALL. 
♦ APPROXIMATE WEIGHT: B OHS. 
S. CONFORMS TO JEDEC 10-9S OUTLINE. 
6 DIMENSIONS IN INCHES. 

.72S DULOF LNTIWEADED O4 PORTION 
SEE NOTE I 
j. I6 M -2A 

AROSE 
~IRE%NUT 

TO -93 

J I.wSMAX. 

L..30 TNWATESOSUL 
TOOTH 

L062 
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}_ I I 3473008 
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U!OTE 2I INOTK Il 

.86±051 r  II 
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013 .060L010 J65~40 

M-.T19~11 29S5015IOA 

SIN-24 Ulf-2A 

L MA0IMB4 LENGTH OF UNTINEADED PORTION 
2. ANGULAR ORIENTATION OF TERMNALS IS 

IINOEFWEO 
3 CONFORMS TD JEDEC TO-103 OUTLINE. 
4. DIMENSIONS IN INCHES. 

TO -103 

AUXILIARY 
CATHODE 
SEE NOTE II 510 NOTES 

I. USES AMP #42801-2 FAST-OFI OR EQUIVALENT. 
2..USES AMP #60354-2 CONNECTOR ON EQUNA.ENT. 
3. DIMENSIONS IN INCHES. 

140!.004 VIA. HOLE 
075! DOB DEEP 
80TH ENDS 

030 MINw 

1600 
_020 

150 
±004 

L 

125-

GATE 
(SEE NOTE 21 

!02S 

NOTES: 
I. MAXIMUM LENGTH OF IWRIREMOED PORTION. 
2. ORIENTATION OF THESE TERRARA S NOT GNES 
S CONFORMS TO JEDEC 10-83 OUTLINE. 
l .OREMSIONS IN INCHES. 

TO -83 

NJXILIAM 
CATIIODE 

GATE) 

2-0 DIA 

ICATN0~1 

r i.I00
0 

II J~~ 
ppR 

~ ; 416 SCREW 

.300 
`y25 

FO  ATE

LEADS 
SATED 

!i8 
E

E 
XXE
SLE

7 SEE NOTES 

 6.558 
t6N 

.273 
U35 

 1 

NOTES: 
I. MAXIMUM LENGTH OF ISTXPEAOED PORTION. 
2.ORIEMTATION 6 THESE TERMINALS IS HNOfFMES 
SLEAD COVETED WITH SASQE RLl8ER R0AATION CLASS HI 600 SOLI 
ASTM STANDARD WALL. 

4. CCNRIMAS 10 MDEC 10.94 OUTLINE. 
S.OIMERSIONS IN INCHES. 

TO -94 

-20OIF•2A 

.147 
-.008 
HOLE 
FOR #6 
SCREW 

r 9.402.50 

+~S₹ NOM --R 

FLEXIBLE 
INSULATED 
LEADS 

AUXILIARY 
CATHODE 

006 CATHODE 
014. 

NOTES: 
I. COMPLETE THREADS TO EXTEND TO 

WITHIN 21/2 THREADS OF HEAD. 
2. ANGULAR ORIENTATION OF THESE 

TERMINALS IS UNDEFINED. 
3. APPROXIMATE WEIGHT: 13 005. 
4. CONFORMS TO JEDEC TO.118 OUTLINE 
5. DIMENSIONS IN INCHES. 

1.50 

.704 • 044DIAOF 
UNTHREADED PORTION 

TO -118 

3 -16 UHF-2A 
4 SEE NOTE( 

063 
5 .032 

ANODE 

030 MIN 

1.42 
rOq 

NOTE! 
. USE! AMP ND 4t4Ol-t 

CONNECTOR 
ON EQUIVALENT. 

t. USE! AMP XO 4069A-I COMIECTOR OR EQNIYLENT. 
!. It 

UNLESS 
GATE ARO CATHODE LEAD! SUPPLIED 

UUTE9! OTHERWISE. 
4. GATE AND AUXILIARY CATHODE LEAD! TO BE 

92E tO AWO. WVlY lTRpNDED. TEFLON EE COATED. 

.375 DIA.(2 HOLES) 

.141 
* 008 
HOLE 
FOR#6 
SCREW 

NOTES: 
I. DIMENSIONS IN INCHES. 

 9.40±50 
IN 5N 0M 

FLEXIBLE 
INSULATED 
LEADS 

AUXILIARY 
CATHODE GATE 

406 DI4. CATHODE 

1.50 

SPRING CLAMP 
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AX
MAX 

X380  MAX 

1.895 MAX 

POSITIONING 
RING 
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1 RED) 
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MAXIMUM ALLOWABLE RATINGS* 

HS-6 WATER COOLED HEAT EXCHANGER 

NL-C350 HS6 
NL-C380 HS6 

250 Amps rms 
535 Amps rms 

The HS-6 Water-Cooled Heat Exchanger is designed to 
efficiently cool a pair of NL-C350 or NL-C380 SCR'S 
mounted in inverse parallel. 

Maximum Off-State and Reverse Blocking Voltage  
Switch RMS Current (100% Duty, Sinusoidal Waveform)  
Peak One-Cycle On-State Sure Current, I TSM  
Maximum SCR Junction Operating Temperature  
Maximum Water Temperature 
Steady State Thermal Impedance-SCR junction to water, 

180° conduction, Single phase, 1.2 GPM water flow rate 

NL-C350  NL-C380 

1300 volts 1300 volts 
250 amps 535 amps 

1800 amps 3500 amps 
 125°C  1 
-4 40°C > 

 18°C/watt .135°C/watt 

FIGURE 1. OUTLINE DRAWING 

. CDMMOX .0 VO~XT 
DiNEnS10N51n MCwES 

' For detailed information on individual SCR characteristics consult NL-C350 or NL-C380 data sheet, 
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250 AMP RMS THYRISTOR SWITCH 
CONDUCTION CYCLES RMS DEMAND CURRENT VS. 

DUTY CYCLE 
I 

- 
MAX. Tj = 125° C 

-~-~` MAX. INLET WATER TEMP.=4O°C 
MIN. FLOW RATE = 1.2 GAL/MIN.- 
HS- 6 HEATSINK 

5 _ 

H0 
-20-

60 

2 NL-C350 SCR'S 
INVERSE PARALLEL 

I I 1 1 1 1 1 1 1 1 1 

1400 

1200 

1000 

800 

600 

400 

200 

0 
2 3 4 5 6 7 8910  20 30 40 60 80 100 

PERCENT DUTY 

FIGURE 2. WELDER RATING CURVES - NL-C350 HS6 

I 1 1 I I 1 I• 

NUMBER OF 
1 1 1 1 1 1 1 I I I I I I I I i l l l 

535 AMP RMS THYRISTOR SWITCH _ 
CONDUCTION CYCLES RMS DEMAND CURRENT VS. 

-I DUTY CYCLE 
MAX. Tj = 125° C 
MAX. INLET WATER TEMP.= 40°C 

-MIN. FLOW 
HS-6 HEATSINK 

RATE= 1.2 GAL/MIN. 

5 
r

10 
20 

-- 60 

2NL-C380 SCR'S 
INVERSE PARALLEL 

I I I I l 
2 3 4 5 6 7 8910 20 

PERCENT DUTY 

2800 

2400 

2000 

1600 

1200 

800 

400 

0 
30 40 60 80 00 

FIGURE 3. WELDER RATING CURVES - NL-C380 HS6 
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HS-7 WATER COOLED HEAT EXCHANGER 

N L-1580 HS7 
N L-0501 HS7 

880 Amps rms 
1200 Amps rms 

The HS-7 Water-Cooled Heat Exchanger is designed to 
efficiently cool a pair of N L-1580 or N L-0501 SCR'S 
mounted in inverse parallel. 

MAXIMUM ALLOWABLE RATINGS* 

Maximum Off-state and Reverse Blocking Voltage  
Switch RMS Current (100% Duty, Sinusoidal Waveform) 
Peak One-cycle On-state Surge Current, I TSM  
Maximum SCR Junction Operating Temperature  
Maximum Water Temperature  
Steady State Thermal Impedance-SCR junction to water, 

180° conduction, Single-phase, 1.2 GPM. water flow rate  

=IGURE 4. OUTLINE DRAWING 

N L-1580 N L-O501 

1700 volts 1700 volts 
880 amps 1200 amps 

5500 amps 8000 amps 
E  125°C 

40°C 

.10°C/watt —i 

*For detailed information on individual SCR characteristics consult NL-1580 or NL-0501 data sheet. 
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880 AMP RMS THYRISTOR SWITCH 
RMS DEMAND CURRENT VS. - 
DUTY CYCLE 

NUMBER OF 
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MAX. T j= 125° C 
MAX. INLET WATER TEMP=40°C-
MIN. FLOW RATE = 1.2 GAL/MIN. 
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3500 

3000 

2500 

2000 

1500 

1000 

500 

0 
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FIGURE 5. WELDER RATING CURVES - NL-1580 HS7 

I
1200 AMP RMS THYRISTOR SWITCH 

RMS DEMAND CURRENT VS. - 
DUTY CYCLE 

`5 CONDUCTBION ~YCLES 

MAX. T j= 125° C -
MAX. INLET WATER TEMP =40°C, 
MIN. FLOW RATE • 1.2 GAL/MIN. 
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60 
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I I I 
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2 3 4 5 6 7 8910 20 30 405060 80 100 

PERCENT DUTY 

FIGURE 6. WELDER RATING CURVES - NL-0501 HS7 



MAXIMUM ALLOWABLE RATINGS* 

HS-1 WATER COOLED HEAT EXCHANGER 

NL-1580 HS1 
NL-0501 HS1 

880 Amps rms 
1200 Amps rms 

The HS-1 Water-Cooled Heat Exchanger is designed to 
efficiently cool a pair of NL-1580 or NL-0501 SCR'S 
mounted in inverse parallel. The HS-1 is also available 
with the power tangs rotated 180° on the manifold.' 

Maximum Off-state and Reverse Blocking Voltage  
Switch RMS Current (100% Duty, Sinusoidal Waveform)  
Peak One-Cycle On-State Surge Current, ITSM  
Maximum SCR Junction Operating Temperature  
Maximum Water Temperature 
Steady State Thermal Impedance-SCR junction to water, 

180° conduction, Single phase, 1.2 GPM water flow rate  

FIGURE 7. OUTLINE DRAWING 

020 '060 
230 

2440 
-4 

JJ00 
3490 

 3230 

1.820 

230 
010 

TERMINAL 

380'020. 300=020 SLOT 

INSULGTEO 
MWNTING 
RLGTE 

INSULATING ~~~,1- I  IIII-'I 3060 
49004 AT

I ,■ 
TERMNIIL REF 

YELLOW TUBE 
3 3/4• LR 

73 
,J23 

301u; 020 

6 BT
5040

2805424 

I 

• 060 
1300- 373 

312
800

CELL 

G - 

NL-1580 NL-0501 

1700 volts 1700 volts 
880 amps 1200 amps 

5500 amps 8000 amps 
-E 125°C 
  40°C 

•020  4300 MqX  
p~,al 

(2000 020 
~f~1360-~{ 

CELL 4 

.10°C/watt 

750M4X ±060 

I/4-18 NRT 

*For detailed information on SCR characteristics consult NL-1580 or NL-0501 data sheet. 

'- Order NL-1580 HS26 or NL-0501 HS26 
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880 AMP RMS THYRISTOR SWITCH 
RMS DEMAND CURRENT VS. 
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NUMBER OF 
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MAX. INLET WATER TEMP=40°C-
MIN. FLOW RATE= 1.2 GAL/MIN. -
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FIGURE 8. WELDER RATING CURVES - NL-1580 HS1 

■ 1200 AMP RMS THYRISTOR SWITCH 
RMS DEMAND CURRENT VS. 
DUTY CYCLE 

5 CONDUCTION 
NUMBER OF 

MAX. T j = 125°C 
MAX.MAX. INLET WATER TEMP = 40° C 
MIN. FLOW RATE = 1.2 GAL/MN. 
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FIGURE 9. WELDER RATING CURVES - NL-0501 HS1 
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HS-27 WATER COOLED HEAT EXCHANGER 

N L-C601 HS-27 
N L-C602 HS-27 
NL-F701 HS-27 

1600 Amps rms 
1300 Amps rms 
2000 Amps rms 

The HS-27 Heat Exchanger is designed to efficiently 
cool a pair of N L-C601, N L-C602, or NL-F701 SCR'S 
mounted in inverse parallel. The HS-27 is also avail-
able with the power tangs rotated 1800 on the mani-

fold. 

MAXIMUM ALLOWABLE RATINGS* 
Maximum Off-state and Reverse Blocking Voltage 
Switch RMS Current (100% Duty, Sinusoidal Waveform) 
Peak One-cycle On-state Surge Current, 1 TSM  
Maximum SCR Junction Operating Temperature  
Maximum Water Temperature  
Steady-state Thermal Impedance-SCR junction to water, 

180° conduction, Single phase, 1.2 GPM water flow rate 

FIGURE 10. OUTLINE DRAWING 

UBE~G

N L-C601 N L-C602 NL-F701 
1700 volts 2500 volts 1700 volts 
1600 amps 1300 amps 2000 amps 

11,000 amps10,000 amps18,000 amps 
< 125°C  
<  40°C  > 

.08°C/watt .08°C/watt .07°C/watt 

*For detailed information on SCR characteristics consult NL-C601 , NL-C602 or NL-F701 data sheet. 

1 Order NL C601 HS-28, NL-C602 HS-28, or NL-F701 HS-28 
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FIGURE 11 -WELDER RATING CURVES - NL-C602 HS-27 
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FIGURE 12 -WELDER RATING CURVES - NL-C601 HS-27 
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FIGURE 13 -WELDER RATING CURVES - NL-F701 HS-27 
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HEAT EXCHANGER ORDERING GUIDE 

HS6 HS7 HSI HS27 

VDRM 
VRRM 

VOLT. 
CODE 

NL 
C350-HS6 

NL 
C380-HS6 

NL 
1580-HS7 

NL 
C501-HS7 

NL 
1580-HSI 

NL 
C50I-HSI 

NL 
C601-HS27 

NL 
C602-HS27 

NL 
F701-HS27 

500 E x x X 

600 M x x x 
700 S X X X X X X X 
800 N x x x X x x X x 
900 T X X X X X X X X 

1000 P x X X x x x X X 
1 100 PA x x x x X x x x 
1200 PB x x x X x x x x 
1300 PC X x x X x x x x 
1400 PD X x x x x x 
1500 PE x x x x x x 
1600 PM X X X X X X 

1 700 PS X X X X X X X 

1800 PN X 

1900 PT X 

2000 L X 
2100 LA X 
2200 LB X 
2300 LC X 
2400 LD X 
2500 LE X 

X -INDICATES THAT EXCHANGER IS AVAILABLE WITH 
SCR's MEETING THIS VOLTAGE RATING. 

EXAMPLE: To order an HS6 Heat Exchanger with NL-C380 SCR'S rated at 1000 volts, specify: 

NL-C380 P HS6 

SCR TYPE <~ HEAT EXCHANGER TYPE 

SCR VOLTAGE 
RATING CODE 

MOUNTING AND HANDLING INSTRUCTIONS 

1. Inspect the heat exchanger and its manifold base (NL-HS1 and NL-HS27) to make cer-
tain water passageways are unobstructed and that no damage has occured during shipping. 

2. In order to avoid feeding heat back into the SCR'S from the power tangs, a good low-
resistance electrical connection should be made to the power tangs. 

3. Use a sealing agent on water pipe connections to limit the torque needed to get a good 
fit 

4. Take the following precautions to avoid distorting the plastic manifold. 

(NL-HS1 and NL-HS27) 

a) The mounting surface is to be flat within 0.030". 
b) Maximum torque for bolts holding the exchanger to the equipment. 

1/4" bolts 
5/16" bolts 

8ft.-lbs. max 
15ft.-lbs. max. 

c) Use flat washers between the bolts and the plastic base. 

5. Do not ship heat exchangers without first removing any remaining water from the 
passageways by blowing air through the passageways at a maximum pressure of 40 
PSI. This must be done to prevent damage to the heat sink from freezing water. 
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WATER QUALITY 

Tap water should meet the following requirements: 

a) Slightly alkaline pH 7.0 to 9.0 
b) Resistivity greater than 2000 ohm-cm. at 25°C 
c) Chloride content less than 20 parts per million, sulphate content 

less than 250parts per million, total solids content less than 100 
parts per million. 

d) Total hardness as calcium carbonate less than 250 parts per million. 

HIGH HUMIDITY OPERATION 

Operating a water-cooled exchanger in a high humidity environment frequently causes moisture to 
condense on the surfaces of copper cooling blocks and on the ceramic surfaces of the SCR'S providing a 
short circuit path across the SCR's which may lead to catastrophic failure of the SCR'S. The most ef-
fective way to eliminate this problem is to keep the temperature of the cooling water above the prevail-
ing due point. 

National Electronics DOES NOT recommend the use of water-proofing sprays and varnishes on the SCR 
surfaces. National Electronics WILL NOT honor warranty claims for SCR'S and/or heat exchangers which 
have been treated in this manner. 

DISASSEMBLY OF HEAT EXCHANGERS 

Should a malfunction or failure involving an exchanger occur, DO NOT attempt to replace suspected 
faulty SCR'S in the field. For warranty consideration, refer to National Electronics Standard Terms 
and Conditions of Sale (SB-79), available on request. 

National Electronics WILL NOT honor warranty claims for exchangers which have been disassembled by 
a customer. 
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