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For nearly 70 years, Richardson Electronics has been your industry-leading global provider of engineered solutions, power grid and 
microwave tubes. With the launch of the Power & Microwave Technologies group, we continue this legacy and complement it with 
new solid-state technologies. As a manufacturer and authorized distributor, our strategy is to provide specialized technical expertise 
and engineered solutions based on our core engineering and manufacturing capabilities. We provide solutions and add value through 
design-in support, systems integration, prototype design and manufacturing, testing, logistics, and aftermarket technical service and 
repair—all through our existing global infrastructure.

Richardson Electronics’ National brand leverages our expertise and experience to provide customers with exactly what they need when 
it comes to bipolar components, including SCR and rectifier discretes and modules, as well as passive components. We are committed 
to delivering high-quality, cost-effective component solutions that meet our customers’ power conversion requirements.

RELL Power’s Roster of Innovative Manufacturers
Richardson Electronics’ extensive global distribution network and world-class partners provide our customers with innovative 
technologies, products and services. Our growing roster of innovative manufacturers includes:

POWER
Applied Power Systems, Inc.
Bonitron
CSR Times Electric
Global Power
StarPower
Transphorm
Wolfspeed

PASSIVES
Cornel Dubilier
FT Cap
High Energy Corp.
IOXUS
Jennings
Morgan
Ohmite
Tecate Group
Vishay

RF & MICROWAVE
AMOTECH
Anokiwave
Dynawave
IDT
Infiniti Microwave
LiConn, Inc.
MACOM
Qorvo
SHX
Tuyue
WanTcom

ELECTRON TUBES & 
COMPONENTS
CPI
Excelitas
GE
NJRC
Thales

What We Do Best

Identify & Sell New,
Disruptive Technologies

Introduce New Products
to the Market

Develop Solutions
for Our Customers

Provide Exceptional
Global Support

Global Leader in 
Electron Devices 

& Assemblies
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National Type No.  C144 C148 C149 C154 C155 C158 
     C156 C157 C159 
 
Voltage range  200-1000 200-1200 200-600 200-600 200-600 600-1200  
 
lT(RMS), RMS on-state current  35 63 63 110 110 110  
 
lT(AV), Amps @ 180°  22.5 40 40 70 70 70  
conduction @ Tc  @ 65 @ 65 @ 65 @ 65 @ 65 @ 65  
  
lTSM, Peak one cycle surge (A)  250 700 700 1800 1800 1600  
 
l²t, (for fusing) 8.3mSec (A²sec)  165 2000 2000 13500 13500 10500  
 
lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 10 12 12 20 20 20 
   
VTM, Peak on-state volts at peak amps @ 25°C 3 4 4 3 3 3.5 
  @ 100 @ 500 @ 500 @ 500 @ 500 @ 500 
   
di/dt, Rate of rise of on-state current (A/µSec) 100 100 100 500 500 500 
   
dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 200 200 200  
 
tq, Turn-off time (µSec)  20 30 10 10 20 40  
 
lGT, Gate trigger current (mA)  150 150 150 150 150 150  
 
VGT, Gate trigger voltage (V)  3.0 3.0 3.0 3.0 3.0 3.0  
 
R0JC, Thermal resistance junction-case (°C/W) 1.00 0.45 0.45 0.30 0.30 0.30 
   
TJ, Max. junction temperature (°C)  125 125 125 125 125 125  
 
 200 B C144B C148B C149B C154B C155B — 
     C156B C157B 
 
 400 D C144D C148D C149D C154D C155D —  
     C156D C157D 
 
 600 M C144M C148M C149M C154M C155M C158M
     C156M C157M C159M  
 
 800 N C144N C148N — — — C158N 
       C159N  
 
 1000 P C144P C148P — — — C158P 
       C159P  
 
 1200 PB — C148PB — — — C158PB 
       C159PB  
 
 1400 PD — — — — — C158PD 
       C159PD  
 
Stud torque (in-lbs)  30 30 30 150 150 150  
      
Mounting force (lbs)  — — — — — — 

Package type  TO-65 TO-65 TO-65 TO-94/TO-83 TO-94/TO-83 TO-94/TO-83  
 

Inverter SCRs

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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National Type No.  C164 C165 C184 C354 C358 C364 
  C164-2 C165-2 C185 C355  C365 
 
Voltage range  200-600 200-800 200-800 200-600 200-1200 200-800  
 
lT(RMS), RMS on-state current  110 110 300 275 225 275  
 
lT(AV), Amps @ 180°  70 70 190 175 140 175  
conduction @ Tc  @ 65 @ 65 @ 65 @ 65 @ 65 @ 65  
  
lTSM, Peak one cycle surge (A)  1800 1800 3500 1800 1600 1800  
 
l²t, (for fusing) 8.3mSec (A²sec)  13500 13500 50000 13500 10500 13500  
 
lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 20 20 30 30 20 20  
 
VTM, Peak on-state volts at peak amps @ 25°C 2.6 2.6 2.85 3 3.5 2.6  
  @ 500 @ 500 @ 1500 @ 500 @ 500 @ 500 
   
di/dt, Rate of rise of on-state current (A/µSec) 500 500 500 500 500 500 
   
dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 100 200 200  
 
tq, Turn-off time (µSec)  10 20 10/20 10/20 40 10/20  
 
lGT, Gate trigger current (mA)  250 250 300 150 150 250  
 
VGT, Gate trigger voltage (V)  3.0 3.0 3.0 3.0 3.0 3.0  
 
R0JC, Thermal resistance junction-case (°C/W) 0.30 0.30 0.15 0.13 0.135 0.135 
   
TJ, Max. junction temperature (°C)  125 125 125 125 125 125  
 
 200 B C164B C165B C184B C354B C358B C364B
  C164B2 C165B2 C185B C355B  C365B 
 
 400 D C164D C165D C184D C354D C358D C364D
  C164D2 C165D2 C185D C355D  C365D 
 
 600 M C164M C165M C184M C354M C358M C364M
  C164M2 C165M2 C185M C355M  C365M  
 
 800 N — C165N C184N — C358N C364N 
   C165N2 C185N   C365N  
 
 1000 P — — — — C358P — 
  
      
 1200 PB — — — — C358PB — 
         
  
Stud torque (in-lbs)  150 150 300 — — —  
      
Mounting force (lbs)  — — — 800 800 800 

Package type  TO-94/TO-83 TO-94/TO-83 TO-93 TO-200AB TO-200AB TO-200AB  
 

200 B C164B C165B C184B C354B C358B C364B
C164B2 C165B2 C185B C355B  C365B

400 D C164D C165D C184D C354D C358D C364D
C164D2 C165D2 C185D C355D  C365D

600 M C164M C165M C184M C354M C358M C364M
C164M2 C165M2 C185M C355M  C365M  

800 N — C165N C184N — C358N C364N
C165N2 C185N   C365N  

1000 P — — — — C358P —
  

     
1200 PB — — — — C358PB —
        

Inverter SCRs

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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National Type No.  C376 C377 C378 C384 C387 C392 
     C385 C388 C393  
 
Voltage range  600-1400 600-1400 600-1400 200-800 600-1200 200-600  
 
lT(RMS), RMS on-state current  500 700 700 400 500 500  
 
lT(AV), Amps @ 180°  315 445 445 250 315 315 
conduction @ Tc  @ 65 @ 65 @ 65 @ 65 @ 65 @ 65  
  
lTSM, Peak one cycle surge (A)  6000 7500 7500 3500 5500 5500  
 
l²t, (for fusing) 8.3mSec (A²sec)  150000 230000 230000 50000 120000 120000  
 
lDRM/lRRM, Peak reverse & off-state current @ 125°C (ma) 45 45 45 30 45 45 
   
VTM, Peak on-state volts at peak amps @ 25°C 2.2 1.8 1.8 2.85 4.2 4.2 
  @ 1000 @ 1000 @ 1000 @ 1500 @ 3000 @ 3000 
   
di/dt, Rate of rise of on-state current (A/µSec) 500 500 500 500 500 500 
   
dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 200 200 200  
 
tq, Turn-off time (µSec)  20 40 30 10 / 20 40 / 30 15 / 20  
 
lGT, Gate trigger current (mA)  300 300 300 300 150 200  
 
VGT, Gate trigger voltage (V)  3.0 3.0 3.0 3.0 3.0 3.0  
 
R0JC, Thermal resistance junction-case (°C/W) 0.060 0.060 0.060 0.095 0.060 0.060 
   
TJ, Max. junction temperature (°C)  125 125 125 125 125 125  
 
 200 B — — — C384B — C392B 
     C385B  C393B  
 
 400 D — — — C384D — C392D  
     C385D  C393D 
   
 600 M C376M C377M C378M C384M C387M C392M
     C385M C388M C393M  
 
 800 N C376N C377N C378N C384N C387N — 
     C385N C388N   
 
 1000 P C376P C377P C378P — C387P — 
      C388P   
 
 1200 PB C376PB C377PB C378PB — C387PB —
      C388PB   
 
 1400 PD C376PD C377PD C378PD — — —
    

Stud torque (in-lbs)  — — — — — —

Mounting force (lbs)  2000 2000 2000 800 2000 2000

Package type  TO-200AC TO-200AC TO-200AC TO-200AB TO-200AC TO-200AC

200 B — — — C384B — C392B
   C385B  C393B  

400 D — — — C384D — C392D  
   C385D  C393D

   
600 M C376M C377M C378M C384M C387M C392M

  C385M C388M C393M  

800 N C376N C377N C378N C384N C387N —
   C385N C388N   

1000 P C376P C377P C378P — C387P —
    C388P   

1200 PB C376PB C377PB C378PB — C387PB —
    C388PB   

1400 PD C376PD C377PD C378PD — — —
  

Inverter SCRs

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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National Type No. C394 C398 C434 C436 C437 C447
C395 C435 C438 C448

Voltage range 200-600 200-1400 200-600 600-1400 600-1400 600-1400

lT(RMS), RMS on-state current 700 650 600 650 650 1000

lT(AV), Amps @ 180° 445 410 380 410 410 635
conduction @ Tc @ 65 @ 65 @ 65 @ 65 @ 65 @ 65

lTSM, Peak one cycle surge (A) 8000 7500 8000 5500 7500 9000

l²t, (for fusing) 8.3mSec (A²sec) 250000 230000 250000 120000 230000 410000

lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 45 45 60 60 60 70

VTM, Peak on-state volts at peak amps @ 25°C 2.5 3 2.1 2.6 2.2 2.9
@ 3000 @ 3000 @1000 @ 1000 @ 1000 @ 2000

di/dt, Rate of rise of on-state current (A/µSec) 500 500 500 500 500 500

dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 200 200 200

tq, Turn-off time (µSec) 15 / 20 40 15 / 20 30 60 / 40 40 / 25

lGT, Gate trigger current (mA) 200 150 200 200 200 300

VGT, Gate trigger voltage (V) 3.0 3.0 3.0 3.0 3.0 3.0

R0JC, Thermal resistance junction-case (°C/W) 0.060 0.060 0.040 0.060 0.040 0.040

TJ, Max. junction temperature (°C) 125 125 125 125 125 125

200 B C394B C398B C434B — — —
C395B C435B

400 D C394D C398D C434D — — —
C395D C435D

600 M C394M C398M C434M C436M C437M C447M
C395M C435M C438M C448M

800 N — C398N — C436N C437N C447N
C438N C448N

1000 P — C398P — C436P C437P C447P
C438P C448P

1200 PB — C398PB — C436PB C437PB C447PB
C438PB C448PB

1400 PD — C398PD — C436PD C437PD C447PD
C438PD C448PD

Stud torque (in-lbs) — — — — — —

Mounting force (lbs) 2000 2000 2000 2000 2000 4000

Package type TO-200AC TO-200AC TO-200AB-2 TO-200AB-2 TO-200AB-2 TO-200AC

200 B C394B C398B C434B — — —
C395B C435B

400 D C394D C398D C434D — — —
C395D C435D

600 M C394M C398M C434M C436M C437M C447M
C395M C435M C438M C448M

800 N — C398N — C436N C437N C447N
C438N C448N

1000 P — C398P — C436P C437P C447P
C438P C448P

1200 PB — C398PB — C436PB C437PB C447PB
C438PB C448PB

1400 PD — C398PD — C436PD C437PD C447PD
C438PD C448PD

Inverter SCRs

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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National Type No.  C457 C458 C612 C648 C712 C770 
  
  
Voltage range  600-1400 600-1400 1200-2000 600-1200 1400-2000 1400-1800  
 
lT(RMS), RMS on-state current  2000 1600 1150 1150 1570 3250  
 
lT(AV), Amps @ 180°  1250 1000 730 730 1000 2100 
conduction @ Tc  @ 65 @ 65 @ 65 @ 65 @ 65 @ 70  
  
lTSM, Peak one cycle surge (A)  18700 16000 8000 10000 14300 38000  
 
l²t, (for fusing) 8.3mSec (A²sec)  1451000 1060000 320000 415000 1065500 5500000  
 
lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 150 150 70 45 150 100 
   
VTM, Peak on-state volts at peak amps @ 25°C 2 2.6 2 1.7 1.9 1.5 
  @ 3000 @ 3000 @1000 @ 1000 @1000 @2000 
   
di/dt, Rate of rise of on-state current (A/µSec) 500 500 500 500 800 300 
   
dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 400 200 500  
 
tq, Turn-off time (µSec)  40 25 60 40 60 100  
 
lGT, Gate trigger current (mA)  300 300 300 150 300 300  
 
VGT, Gate trigger voltage (V)  3.0 3.0 3.0 3.0 3.0 3.0  
 
R0JC, Thermal resistance junction-case (°C/W) 0.023 0.025 0.045 0.040 0.024 0.012 
   
TJ, Max. junction temperature (°C)  125 125 125 125 125 125  
 
 600 M C457M C458M — C648M — —
  
 800 N C457N C458N — C648N — — 
         
 1000 P C457P C458P — C648P — —
      
 1200 PB C457PB C458PB C612PB C648PB — — 
         
 1400 PD C457PD C458PD C612PD — C712PD C770PD 
         
 1600 PM — — C612PM — C712PM C770PM 
         
 1800 PN — — C612PN — C712PN C770PN 
         
 2000 L — — C612L — C712L — 
        
Stud torque (in-lbs)  — — — — — —  
      
Mounting force (lbs)  5500 5500 4000 3000 5000 8500  
 
Package type  P-4 P-4 TO-200AC TO-200AC P-4 P-7

600 M C457M C458M — C648M — —
  

800 N C457N C458N — C648N — —
       

1000 P C457P C458P — C648P — —
    

1200 PB C457PB C458PB C612PB C648PB — —
       

1400 PD C457PD C458PD C612PD — C712PD C770PD
       

1600 PM — — C612PM — C712PM C770PM
       

1800 PN — — C612PN — C712PN C770PN
       

2000 L — — C612L — C712L —

Inverter SCRs

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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Phase Control SCRs

National Type No. C15 2N685-90 C137 C147 C45 C50 C50X500
C46 C52 C52X500

Voltage range 200-600 200-600 200-1400 200-1400 200-1200 600-1200 200-600

lT(RMS), RMS on-state current 8 25 35 63 80 110 110

lT(AV), Amps @ 180° 5 16 22.3 40 52 70 70
conduction @ Tc @ 75 @ 65 @ 66 @ 102 @ 75 @ 62 @ 95

lTSM, Peak one cycle surge (A) 60 150 360 1000 800 1000 1500

l²t, (for fusing) 8.3mSec (A²sec) 15 90 540 4150 2600 4150 9340

lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 6 5 5 10 10 10 10

VTM, Peak on-state volts at peak amps @ 25°C 1.85 2 2.3 3 3.1 2.5 1.8
@ 15 @ 50 @ 70 @ 500 @ 500 @ 500 @ 500

di/dt, Rate of rise of on-state current (A/µSec) — 10 150 100 100 100 100

dv/dt, Rate of rise of off-state voltage (V/µSec) — 100 100 200 100 200 200

lGT, Gate trigger current (mA) 25 40 100 150 75 75 150

VGT, Gate trigger voltage (V) 2.5 3.0 3.0 3.0 3.0 3.0 3.0

R0JC, Thermal resistance junction-case (°C/W) 3.10 1.80 1.00 0.35 0.40 0.40 0.30

TJ, Max. junction temperature (°C) 105 110 125 125 125 125 125

200 B C15B 2N685 C137B C147B C45B — C50BX500
C46B — C52BX500

400 D C15D 2N688 C137D C147D C45D — C50DX500
C46D — C52DX500

600 M C15M 2N690 C137M C147M C45M C50M C50MX500
C46M C52M C52MX500

800 N — — C137N C147N C45N C50N —
C46N C52N

1000 P — — C137P C147P C45P C50P —
C46P C52P

1200 PB — — C137PB C147PB C45PB C50PB —
C46PB C52PB

1400 PD — — C137PD C147PD — — —

Stud torque (in-lbs) 15 30 30 30 150 150 150

Mounting force (lbs)

Package type TO-64 TO-48 TO-48 TO-65 TO-83/TO-94 TO-94/TO-83 TO-94/TO-83

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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National Type No. C150 C180 C180X500 C290 C291 C350 C380
C152

Voltage range 200-1200 200-1400 200-600 400-1600 400-1600 200-1200 200-1600

lT(RMS), RMS on-state current 100 235 300 470 470 180 400

lT(AV), Amps @ 180° 70 150 190 300 300 115 250
conduction @ Tc @ 80 @ 90 @ 92 @ 75 @ 75 @ 89 @ 74

lTSM, Peak one cycle surge (A) 1200 3500 5500 5500 5500 1600 3500

l²t, (for fusing) 8.3mSec (A²sec) 6000 50800 125000 120000 120000 10600 50000

lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 20 20 20 30 30 20 20

VTM, Peak on-state volts at peak amps @ 25°C 2.6 2.85 1.75 1.4 1.4 2.6 2.85
@ 15 @ 1500 @ 900 @ 500 @ 500 @ 500 @ 1500

di/dt, Rate of rise of on-state current (A/µSec) 100 150 150 100 100 500 500

dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 200 200 200 200

lGT, Gate trigger current (mA) 150 150 150 200 200 150 150

VGT, Gate trigger voltage (V) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

R0JC, Thermal resistance junction-case (°C/W) 0.32 0.14 0.14 0.11 0.11 0.14 0.10

TJ, Max. junction temperature (°C) 125 125 125 125 125 125 125

200 B C150B C180B C180BX500 — — C350B C380B
C152B

400 D C150D C180D C180DX500 C290D C291D C350D C380D
C152D

600 M C150M C180M C180MX500 C290M C291M C350M C380M
C152M

800 N C150N C180N — C290N C291N C350N C380N
C152N

1000 P C150P C180P — C290P C291P C350P C380P
C152P

1200 PB C150PB C180PB — C290PB C291PB C350PB C380PB
C152PB

1400 PD — C180PD — C290PD C291PD — C380PD

1600 PM — — — C290PM C291PM — C380PM

Stud torque (in-lbs) 150 300 300 300 300 — —

Mounting force (lbs) — — — — — 800 800

Package type TO-94/TO-83 TO-93 TO-93 TO-118 F-1 TO-200AB TO-200AB

200 B C150B C180B C180BX500 — — C350B C380B
C152B

400 D C150D C180D C180DX500 C290D C291D C350D C380D
C152D

600 M C150M C180M C180MX500 C290M C291M C350M C380M
C152M

800 N C150N C180N — C290N C291N C350N C380N
C152N

1000 P C150P C180P — C290P C291P C350P C380P
C152P

1200 PB C150PB C180PB — C290PB C291PB C350PB C380PB
C152PB

1400 PD — C180PD — C290PD C291PD — C380PD

1600 PM — — — C290PM C291PM — C380PM

Phase Control SCRs

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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Phase Control SCRs

National Type No. C380X555 C380X500 C390 C390X555 C390X500 C391

Voltage range 200-1200 200-600 200-1200 600-1200 200-600 600-1800

lT(RMS), RMS on-state current 450 500 700 925 975 770

lT(AV), Amps @ 180° 300 310 450 590 620 490
conduction @ Tc @ 85 @ 83 @ 73 @ 80 @ 65 @ 64

lTSM, Peak one cycle surge (A) 3200 5500 8000 8000 10000 8000

l²t, (for fusing) 8.3mSec (A²sec) 42000 125000 265000 266500 416500 265000

lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 45 20 45 65 50 45

VTM, Peak on-state volts at peak amps @ 25°C 2.85 2.0 2.4 2.6 1.9 2.65
@ 1500 @ 1500 @ 3000 @ 3000 @ 3000 @ 3000

di/dt, Rate of rise of on-state current (A/µSec) 300 500 500 500 150 75

dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 200 200 200

lGT, Gate trigger current (mA) 150 150 150 150 200 150

VGT, Gate trigger voltage (V) 3.0 3.0 3.5 3.5 3.5 3.5

R0JC, Thermal resistance junction-case (°C/W) 0.10 0.10 0.06 0.06 0.06 0.06

TJ, Max. junction temperature (°C) 150 125 125 150 125 125

200 B C380BX555 C380BX500 C390B — C390BX500 —

400 D C380DX555 C380DX500 C390D — C390DX500 —

600 M C380MX555 C380MX500 C390M C390MX555 C390MX500 C391M

800 N C380NX555 — C390N C390NX555 — C391N

1000 P C380PX555 — C390P C390PX555 — C391P

1200 PB C380PBX555 — C390PB C390PBX555 — C391PB

1400 PD — — — — — C391PD

1600 PM — — — — — C391PM

1800 PN — — — — — C391PN

Stud torque (in-lbs) — — — — — —

Mounting force (lbs) 800 800 2000 2000 2000 2000

Package type TO-200AB TO-200AB TO-200AC TO-200AC TO-200AC TO-200AC

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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Phase Control SCRs

National Type No.  C501 C502 C602 C430 C430X555 C430X500 

Voltage range  200-1800 1600-2200 1800-2600 200-1600 200-1200 200-600
 
lT(RMS), RMS on-state current  850 700 950 1000 1000 1200

lT(AV), Amps @ 180°  550 450 600 700 700 700
conduction @ Tc  @ 65 @ 65 @ 73 @ 65 @ 75 @ 76 
  
lTSM, Peak one cycle surge (A)  8000 8000 10000 8000 8000 10000  
 
l²t, (for fusing) 8.3mSec (A²sec)  260000 265000 415000 265000 266500 415000  
  
lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 60 60 60 45 45 45  
 
VTM, Peak on-state volts at peak amps @ 25°C 1.53 1.6 1.9 2.4 2.4 1.9   
  @ 1000 @ 625 @ 1000 @ 3000 @ 2200 @ 2000 
   
di/dt, Rate of rise of on-state current (A/µSec) 100 100 100 100 100 100  
   
dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 200 200 200  
  
lGT, Gate trigger current (mA)  300 150 300 150 200 150  
 
VGT, Gate trigger voltage (V)  3.0 3.5 3.5 3.5 3.5 3.5
  
R0JC, Thermal resistance junction-case (°C/W) 0.06 0.06 0.04 0.04 0.05 0.04  
  
TJ, Max. junction temperature (°C)  125 125 125 125 150 125  
 
 200 B C501B — — C430B C430BX555 C430BX500 

 400 D C501D — — C430D C430DX555 C430DX500  
     
 600 M C501M — — C430M C430MX555 C430MX500  
  
 800 N C501N — — C430N C430NX555 — 
   
 1000 P C501P — — C430P C430PX555 — 
   
 1200 PB C501PB — — C430PB C430PBX555 —   
     
 1400 PD C501PD — — C430PD — —  
         
 1600 PM C501PM C502PM — C430PM — —   
   
 1800 PN C501PN C502PN C602PN — — — 
 
 2000 L — C502L  C602L — — — 

 2200 LB — C502LB  C602LB — — — 

 2400 LD — —  C602LD — — — 

 2500 LE — — C602LE — — — 

 2600 LM — — C602LM — — —   
         
Stud torque (in-lbs)  — — — — — —   
      
Mounting force (lbs)  2000 2000 3500 2000 2000 2000
   
Package type  TO-200AC TO-200AC TO-200AC TO-200AB-2 TO-200AB-2 TO-200AB-2

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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National Type No.  C431 C441 C601 C440 C701 C702 

Voltage range  600-1800 600-1800 200-1600 200-1200 1200-2000 2400-3200
 
lT(RMS), RMS on-state current  1000 1175 1100 1400 2000 1570

lT(AV), Amps @ 180°  670 750 750 900 1300 1050
conduction @ Tc  @ 65 @ 65 @ 72 @ 67 @ 70 @ 74 
  
lTSM, Peak one cycle surge (A)  8000 11000 11000 13000 20000 15000  
 
l²t, (for fusing) 8.3mSec (A²sec)  265000 500000 516000 700000 1660000 933000  
   
lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 45 35 60 35 65 65
  
VTM, Peak on-state volts at peak amps @ 25°C 2.65 2.0 2.1 1.65 1.7 2.1   
  @ 3000 @ 3000 @ 3000 @ 3000 @ 3000 @ 3000 
   
di/dt, Rate of rise of on-state current (A/µSec) 100 150 100 150 100 25  
   
dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 200 200 500 200  
  
lGT, Gate trigger current (mA)  300 150 200 150 150 200  
 
VGT, Gate trigger voltage (V)  3.5 3.0 3.5 3.0 3.0 3.0
  
R0JC, Thermal resistance junction-case (°C/W) 0.04 0.04 0.04 0.04 0.02 0.02  
  
TJ, Max. junction temperature (°C)  125 125 125 125 125 125  
 
 200 B — — C601B C440B — —  

 400 D — — C601D C440D — —   
    
 600 M C431M C441M C601M C440M — —   
    
 800 N C431N C441N C601N C440N — —
   
 1000 P C431P C441P C601P C440P — —
   
 1200 PB C431PB C441PB C601PB C440PB C701PB —   
     
 1400 PD C431PD C441PD C601PD — C701PD —   
         
 1600 PM C431PM C441PM C601PM — C701PM —   
    
 1800 PN C431PN C441PN — — C701PN — 
 
 2000 L — — — — C701L —

 2400 LD — — — — — C702LD

 2600 LM — — — — — C702LM

 2800 LN — — — — — C702LN

 3000 LP — — — — — C702LP

 3200 CB — — — — — C702CB  
   
Stud torque (in-lbs)  — — — — — —   
       
Mounting force (lbs)  2000 3500 3500 3500 5500 5500
   
Package type  TO-200AB-2 TO-200AC TO-200AC TO-200AC P-4 P-4

200 B — — C601B C440B — —  

400 D — — C601D C440D — —   
   
600 M C431M C441M C601M C440M — —   
   
800 N C431N C441N C601N C440N — —
  
1000 P C431P C441P C601P C440P — —
  
1200 PB C431PB C441PB C601PB C440PB C701PB —   
    
1400 PD C431PD C441PD C601PD — C701PD —  

  
1600 PM C431PM C441PM C601PM — C701PM —   
   
1800 PN C431PN C441PN — — C701PN —

2000 L — — — — C701L —

2400 LD — — — — — C702LD

2600 LM — — — — — C702LM

2800 LN — — — — — C702LN

3000 LP — — — — — C702LP

3200 CB — — — — — C702CB  

Phase Control SCRs

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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National Type No.  C451 C450 C784 C783 C782 C781 

Voltage range  1400-2600 200-1600 3600-4400 3000-3600 2000-2500 1600-2000
 
lT(RMS), RMS on-state current  2350 2400 2590 2826 4240 3925

lT(AV), Amps @ 180°  1300 1500 1930 1800 2300 2500
conduction @ Tc  @ 65 @ 66 @ 55 @ 70 @ 70 @ 72 
  
lTSM, Peak one cycle surge (A)  20000 28500 26000 29000 35000 45000  
 
l²t, (for fusing) 8.3mSec (A²sec)  1660000 3400000 2750000 3500000 5000000 8500000  
   
lDRM/lRRM, Peak reverse & off-state current @ 125°C (mA) 100 100 300 150 200 150
  
VTM, Peak on-state volts at peak amps @ 25°C 1.95 1.5 1.85 1.71 1.35 1.2   
  @ 3000 @ 3000 @ 2000 @ 2000 (125°C) @ 2000 (125°C) @ 2000 (125°C) 
   
di/dt, Rate of rise of on-state current (A/µSec) 100 400 100 100 100 100 
   
dv/dt, Rate of rise of off-state voltage (V/µSec) 200 200 1000 500 200 500  
  
lGT, Gate trigger current (mA)  300 300 300 250 250 250  
 
VGT, Gate trigger voltage (V)  3.5 3.5 4.5 4.5 4.5 4.2
  
R0JC, Thermal resistance junction-case (°C/W) 0.03 0.03 0.01 0.01 0.01 0.01  
  
TJ, Max. junction temperature (°C)  125 125 125 125 125 125  
 
 200 B —  C450B — — — — 

 400 D — C450D — — — —   
    
 600 M — C450M — — — —   
    
 800 N — C450N — — — — 
   
 1000 P — C450P — — — — 
   
 1200 PB — C450PB — — — —   
     
 1400 PD C451PD C450PD — — — —   
         
 1600 PM C451PM C450PM — — — C781PM  
     
 1800 PN C451PN — — — — C781PN 
 
 2000 L C451L — — — C782L C781L

 2200 LB C451LB — — — C782LB —

 2400 LD C451LD — — — C782LD —

 2500 LE C451LE — — — C782LE — 

 2600 LM C451LM — — — — —

 2800 LN — — — — — —  

 3000 LP — — — C783LP — —

 3200 CB — — — C783CB — —

 3400 CD — — — C783CD — —

 3600 CM — — C784CM C783CM — —

 3800 CN — — C784CN — — —

 4000 DP — — C784DP — — —

 4200 DB — — C784DB — — —

 4400 DD — — C784DD — — —
     
Stud torque (in-lbs)  — — — — — —   
      
Mounting force (lbs)  5500 5500 9500 9500 9500 9500
   
Package type  P-4 P-4 P-7 P-7 P-7 P-7

200 B —  C450B — — — —

400 D — C450D — — — —   
   
600 M — C450M — — — —   
   
800 N — C450N — — — —
  
1000 P — C450P — — — —
  
1200 PB — C450PB — — — —   
    
1400 PD C451PD C450PD — — — —  

  
1600 PM C451PM C450PM — — — C781PM  
    
1800 PN C451PN — — — — C781PN

2000 L C451L — — — C782L C781L

2200 LB C451LB — — — C782LB —

2400 LD C451LD — — — C782LD —

2500 LE C451LE — — — C782LE —

2600 LM C451LM — — — — —

2800 LN — — — — — —  

3000 LP — — — C783LP — —

3200 CB — — — C783CB — —

3400 CD — — — C783CD — —

3600 CM — — C784CM C783CM — —

3800 CN — — C784CN — — —

4000 DP — — C784DP — — —

4200 DB — — C784DB — — —

4400 DD — — C784DD — — —

Phase Control SCRs

VDRM

Repetitive peak 
forward voltage

and

VRRM

Repetitive peak 
reverse voltage
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SCR Outline Drawings

TO-64 TO-48

TO-65 TO-83

* Dimensions in inches unless otherwise noted.
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SCR Outline Drawings

TO-94 TO-93

TO-118 F1

* Dimensions in inches unless otherwise noted.



17RICHARDSON ELECTRONICS  |  800 . 348 . 5580  |  630 . 208 . 2200  |  RELLPOWER.COM

SCR Outline Drawings

TO-200AB

TO-200AB-2

TO-200AC

* Dimensions in inches unless otherwise noted.
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P-4

P-7

SCR Outline Drawings

* Dimensions in inches unless otherwise noted.



19RICHARDSON ELECTRONICS  |  800 . 348 . 5580  |  630 . 208 . 2200  |  RELLPOWER.COM

National Type No. 1N1202-1N1206A 1N3891-1N3893 A25 1N3911-1N3913 A139 1N1186A-1N1190A A77
1N1202R-1N1206RA 1N3891R-1N3893R A25R 1N3911R-1N3913R A139R 1N1186RA-1N1190RA A77R

Voltage range 200-600 200-400 200-1200 200-400 600-1000 200-600 200-1000

lF(RMS), RMS forward current 18 18 40 47 40 63 118

lF(AV), Average forward 12 12 25 30 25 40 70
current @ Tc @ 150 @ 100 @ 100 @ 100 @ 75 @ 115 @ 75

lTSM, Peak one cycle surge (A) 240 150 300 300 400 800 730

l²t, (for fusing) 8.3mSec (A²sec) 240 94 375 375 500 2650 2300

lRRM, Peak reverse current 3 3 3 15 15 15 20
@ TJ °C (mA)

VFM, Forward voltage drop at 1.2 1.6 1.2 1.4 1.95 1.1 2.0
peak amps @ 25°C @ 40 @ 20 @ 50 @ 30 @ 100 @ 100 @ 200

trr, Typical reverse recovery time (µSec) — 200 nSec — 200 nSec 500 nSec — 1.0

R0JC, Thermal resistance 2.50 2.00 1.50 1.00 1.00 1.10 0.40
junction-case (°C/W)

TJ, Max, junction temperature (°C) 175 150 175 150 125 200 125

200 B 1N1202A 1N3891 A25B 1N3911 — 1N1186A A77B
1N1202RA 1N3891R A25BR 1N3911R — 1N1186RA A77BR

400 D 1N1204A 1N3893 A25D 1N3913 — 1N1188A A77D
1N1204RA 1N3893R A25DR 1N3913R — 1N1188RA A77DR

600 M 1N1206A — A25M — A139M 1N1190A A77M
1N1206RA A25MR A139MR 1N1190RA A77MR

800 N — — A25N — A139N — A77N
A25NR A139NR A77NR

1000 P — — A25P — A139P — A77P
A25PR A139PR A77PR

1200 PB — — A25PB — — — —
A25PBR

Stud torque (in-lbs) 15 15 15 30 30 30 30

Mounting force (lbs) — — — — — — —

Package type DO-4 DO-4 DO-4 DO-5 DO-5 DO-5 DO-5

200 B 1N1202A 1N3891 A25B 1N3911 — 1N1186A A77B
1N1202RA 1N3891R A25BR 1N3911R — 1N1186RA A77BR

400 D 1N1204A 1N3893 A25D 1N3913 — 1N1188A A77D
1N1204RA 1N3893R A25DR 1N3913R — 1N1188RA A77DR

600 M 1N1206A — A25M — A139M 1N1190A A77M
1N1206RA A25MR A139MR 1N1190RA A77MR

800 N — — A25N — A139N — A77N
A25NR A139NR A77NR

1000 P — — A25P — A139P — A77P
A25PR A139PR A77PR

1200 PB — — A25PB — — — —
A25PBR

Diodes

VRRM

Repetitive peak 
reverse voltage

Note:
R: Reverse polarity,
anode to stud
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National Type No. A72 A177 A180 1N3086-1N3092 A197 1N3736-1N3744
A72R A177R A180R 1N3086R-1N3092R A197R 1N3736R-1N3744R

Voltage range 200-1200 200-1400 200-1400 200-1000 200-1400 200-1400

lF(RMS), RMS forward current 118 175 236 236 40 390

lF(AV), Average forward 70 100 150 150 250 250
current @ Tc @ 110 @ 85 @ 135 @ 150 @ 103 @ 130

lTSM, Peak one cycle surge (A) 1000 2500 2500 3000 5000 4500

l²t, (for fusing) 8.3mSec (A²sec) 4000 13500 22000 37500 100000 84000

lRRM, Peak reverse current @ TJ °C (mA) 10 20 20 20 20 15

VFM, Forward voltage drop at 1.35 1.75 1.3 1.2 1.7 1.3
peak amps @ 25°C @ 220 @ 500 @ 500 @ 470 @ 1000 @ 785

trr, Typical reverse recovery time (µSec) — 2.3 — — 2.8 —

R0JC, Thermal resistance 0.45 0.40 0.35 0.25 0.18 0.18
junction-case (°C/W)

TJ, Max. junction temperature (°C) 150 125 200 200 125 200

200 B A72B A177B A180B 1N3086 A197B 1N3736
A72BR A177RB A180RB 1N3086R A197RB 1N3736R

400 D A72D A177D A180D 1N3088 A197D 1N3738
A72DR A177RD A180RD 1N3088R A197RD 1N3738R

600 M A72M A177M A180M 1N3090 A197M 1N3740
A72MR A177RM A180RM 1N3090R A197RM 1N3740R

800 N A72N A177N A180N 1N3091 A197N 1N3741
A72NR A177RN A180RN 1N3091R A197RN 1N3741R

1000 P A72P A177P A180P 1N3092 A197P 1N3742
A72PR A177RP A180RP 1N3092R A197RP 1N3742R

1200 PB A72PB A177PB A180PB — A197PB 1N3743
A72PBR A177RPB A180RPB A197RPB 1N3743R

1400 PD — A177PD A180PD — A197PD 1N3744
A177RPD A180RPD A197RPD 1N3744R

Stud torque (in-lbs) 30 100 100 150 300 300

Mounting force (lbs) — — — — — —

Package type DO-5 DO-8 DO-8 DO-30 DO-9 DO-9

200 B A72B A177B A180B 1N3086 A197B 1N3736
A72BR A177RB A180RB 1N3086R A197RB 1N3736R

400 D A72D A177D A180D 1N3088 A197D 1N3738
A72DR A177RD A180RD 1N3088R A197RD 1N3738R

600 M A72M A177M A180M 1N3090 A197M 1N3740
A72MR A177RM A180RM 1N3090R A197RM 1N3740R

800 N A72N A177N A180N 1N3091 A197N 1N3741
A72NR A177RN A180RN 1N3091R A197RN 1N3741R

1000 P A72P A177P A180P 1N3092 A197P 1N3742
A72PR A177RP A180RP 1N3092R A197RP 1N3742R

1200 PB A72PB A177PB A180PB — A197PB 1N3743
A72PBR A177RPB A180RPB A197RPB 1N3743R

1400 PD — A177PD A180PD — A197PD 1N3744
A177RPD A180RPD A197RPD 1N3744R

Diodes

VRRM

Repetitive peak 
reverse voltage

Note:
R: Reverse polarity,
anode to stud
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National Type No.  1N4047-1N4056 NL1931 A390 A397 A398 A437 
  1N4047R-1N4056R NL1931R 

Voltage range  200-1000 200-1600 200-1400 200-1400 200-1400 600-1400  
 
lF(RMS), RMS forward current  435 470 628 628 628 1175  
 
lF(AV), Average forward  275 300 400 400 400 750 
current @ Tc  @ 120 @ 120 @ 145 @ 110 @ 90 @ 65 
  
lTSM, Peak one cycle surge (A)  5000 5500 6450 5000 7000 10000  
 
l²t, (for fusing) 8.3mSec (A²sec)  104000 125990 80000 100000 200000 415000  
  
lRRM, Peak reverse current @ TJ °C (mA) 15 10 25 50 50 50  
 
VFM, Forward voltage drop at  1.35 1.4 1.4 1.8 1.7 1.6  
peak amps @ 25°C  @ 860 @ 950 @ 1260 @ 1000 @ 1000 @ 1000 
   
trr, Typical reverse recovery time (µSec) — — — 2.8 1.5 3.5  
   
R0JC, Thermal resistance junction-case (°C/W) 0.17 0.18 0.09 0.09 0.09 0.05 
 
TJ, Max. junction temperature (°C)  190 200 180 125 175 125  
 
 200 B 1N4047 NL1931B A390B A397B A398B —  
  1N4047R NL1931BR 

 400 D 1N4050 NL1931D A390D A397D A398D —  
  1N4050R NL1931DR
  
 600 M 1N4052 NL1931M A390M A397M A398M A437M  
  1N4052R NL1931MR      
    
 800 N 1N4054 NL1931N A390N A397N A398N A437N  
  1N4054R NL1931NR      
   
 1000 P 1N4056 NL1931P A390P A397P A398P A437P  
  1N4056R NL1931PR      
   
 1200 PB — NL1931PB A390PB A397PB A398PB A437PB  
   NL1931PBR    

 1400 PD — NL1931PD A390PD A397PD A398PD A437PD 
   NL1931PDR      
 
 1600 PM — NL1931PM — — — — 
   NL1931PMR      
 
Stud torque (in-lbs)  300 300 — — — —  
       
Mounting force (lbs)  — — 800 800 800 2000 
   
Package type  DO-9 DO-9 DO-200AA DO-200AA DO-200AA DO-200AB

200 B 1N4047 NL1931B A390B A397B A398B —  
1N4047R NL1931BR

400 D 1N4050 NL1931D A390D A397D A398D —  
1N4050R NL1931DR

  
600 M 1N4052 NL1931M A390M A397M A398M A437M  

1N4052R NL1931MR     
   
800 N 1N4054 NL1931N A390N A397N A398N A437N  

1N4054R NL1931NR      
   

1000 P 1N4056 NL1931P A390P A397P A398P A437P  
1N4056R NL1931PR      

   
1200 PB — NL1931PB A390PB A397PB A398PB A437PB  
  NL1931PBR    

1400 PD — NL1931PD A390PD A397PD A398PD A437PD
NL1931PDR      

1600 PM — NL1931PM — — — —
NL1931PMR      

Diodes

VRRM

Repetitive peak 
reverse voltage
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National Type No.  A430 A641 A621 A730 A740 A451 

Voltage range 200-1400 1400-2200 200-1200 1600-2400 200-1800 1400-2200  

lF(RMS), RMS forward current  1570 2355 3140 2825 3765 3925  
 
lF(AV), Average forward  1000 1500 2000 1800 2400 2500 
current @ Tc  @ 124 @ 65 @ 65 @ 100 @ 100 @ 88 
  
lTSM, Peak one cycle surge (A)  10000 17000 20000 25000 32000 30000  
 
l²t, (for fusing) 8.3mSec (A²sec)  415000 1200000 2000000 2600000 4200000 1892250  
  
lRRM, Peak reverse current @ TJ °C (mA) 50 30 50 50 50 50  
 
VFM, Forward voltage drop at  1.2 1.1 1.3 1.3 1.3 1.4  
peak amps @ 25°C  @ 1000 @ 1000 @ 1800 @ 3000 @ 4000 @ 5000 
   
trr, Typical reverse recovery time (µSec) — — — — — —  
   
R0JC, Thermal resistance junction-case (°C/W) 0.06 0.04 0.04 0.02 0.02 0.03 
 
TJ, Max. junction temperature (°C)  200 175 175 160 175 175

 200 B A430B — A621B — A740B —

 400 D A430D — A621D — A740D —

 600 M A430M — A621M — A740M —  
    
 800 N A430N — A621N — A740N —  
  
 1000 P A430P — A621P — A740P —  
   
 1200 PB A430PB — A621PB — A740PB —

 1400 PD A430PD A641PD — — A740PD A451PD 
 
 1600 PM — A641PM — A730PM A740PM A451PM 
 
 1800 PN — A641PN — A730PN A740PN A451PN
 
 2000 L — A641L — A730L — A451L

 2200 LB — A641LB — A730LB — A451LB 

 2400 LD — — — A730LD — —

Stud torque (in-lbs)  — — — — — —  
        
Mounting force (lbs)  2000 4000 4000 5000 5000 5000 
   
Package type  DO-200AB DO-200AB DO-200AB DO-200AC DO-200AC DO-200AC

Diodes

VRRM

Repetitive peak 
reverse voltage
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Diode Outline Drawings

DO-4 DO-5

DO-8 DO-30 DO-9

* Dimensions in inches unless otherwise noted.
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Diode Outline Drawings

DO-200AA

DO-200AB

DO-200AC

* Dimensions in inches unless otherwise noted.
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Power Modules

Type No.  IT(AV) @TC  VRRM   lTSM  VTM  @ITM  VO  r  VGT  lGT  dv/dt  di/dt RthJC  Rthcs  Ti Max  Ref. Fig 
 IF(AV)   RANGE IFSM  VFM  1FM    
 A °C V A V A V mΩ V mA Vµsec A/µSec °C/W °C/W  °C  

IRKx26  27  85  400 to1600  595  1.95  85  0.91  12.4  2.5  150  500  100  0.310  0.10  125  1

IRKx41  45 85  400 to1600  850  1.81  141  0.90  6.58  2.5  150  500  100  0.230  0.10  125 1 

IRKx56  60  85  400 to1600  1310  1.54  188  0.81  3.35  2.5  150  500  100  0200  0.10  125  1

IRKx71  75 85  400 to1600  1665  1.59  235  0.76  2.98  2.5  150  500  100  0.165  0.10  125  1

IRKx91  95 85  400 to1600  1785  1.58  298  0.78  5.00  2.5  150  500  100  0.135  0.10  125  1

IRKx105  105 85  400 to1600  1785  1.64  330  0.80  2.37  2.5  150  500  100  0.135  0.10  125  1

IRKx136  135 85  400 to1600  3200  1.66  424  0.98  1.62  3.0  200  500  100  0200  0.035  125  2

IRKx142  140 85 400 to1600  4750  1.32  440  1.14  1.29  3.0  200  500  100  0.170  0.035  125  2

IRKx162  160  85 400 to1600  5100  1.26  503  0.88  1.20  3.0  200  500  100  0.170  0.035  125  2

IRKx170  170  85 400 to1600  5100  1.60  534  0.89  1.34  3.0  200  500  100  0.170  0.020  125  3

IRKx230  230 85  400 to1600  7500  1.59  722  1.03  0.77  3.0  200  500  100  0.125  0.020  125  3

IRKx250  250 85  400 to1600 8500 1.44 785 0.97  0.60  3.0  200  500  100  0.125  0.020  125  3

IRKx280  280 79  400 to 2200  7500  1.55  750  0.90  0.75  3.0  200  500  100 0.110 0.020  125  3

IRKx330  330  85  400 to1800  8000  1.44  1036  0.80  0.45  2.0  200  500  100  0.110  0.020  125  3

IRKx500  540  85  400 to1800 15000  1.60  1500  0.92  0.24  3.0  200  500  100  0.062  0.020  125  4

IRKx570  570  85  400to1800  15500  1.44  1700  0.78  0.20  3.0  200  500  100  0.069  0.020  125  4

IRKx650  650 85  1000 to1200  14000  1.40  1978  0.85  0.10  2.5  250  500  100  0.065  0.020  125  4

IRKx715  715 85  1000 to1800  28000  1.45  2512  0.85  0.20  2.5  250  500  100  0.050  0.016  125  5

IRKx800  8OO 78 1000 to1800  28000  1.45  2512  0.85  0.20  2.5  250  500  100  0.050  0.016  125  5

IRKx1000  1000 77  1000 to1200  32000  1.25  3140  0.90  0.04  2.5  250  500  100  0.050  0.016  125  5

Note: dv/dt 100v/us is available upon request.

Tj=Tj max

Type No.  IT(AV) @TC  VRRM   lTSM  VTM  @ITM  VO  r  VGT  lGT  dv/dt  di/dt RthJC  Rthcs  Ti Max  Ref. Fig 
 IF(AV)   RANGE IFSM  VFM  1FM    
 A °C V A V A V mΩ V mA Vµsec A/µSec °C/W °C/W  °C  

IRKx136  130  85  1400 to 2600  3200  1.66  408  0.98  1.62  3.03  200  500  100  0.2  0.035  125  2

IRKx160  160 85 2000 to 3600  4000  2.6  1000  1.2  2.3  2  200  500  100  0.125  0.04  125  3

IRKx185  185  85  1500 to 3000  7500  2.6  1000  1.14  0.78  2  200  500  100  0.125  0.04  125  3

IRKx240  240 85  2800 to 3600  5400  3.43  1200  1.17  1.7  2  200  500  100 0.078  0.02  125  4

Tj=Tj max

Power Modules - Thyristor / Thyristor, Thyristor / Diode

High Voltage - Thyristor / Thyristor, Thyristor / Diode
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Power Modules

Type No.          IF(AV)      @Tc  VRRM IFsM VFM @IFM Vo  r Rth JC Rth CS      Tj Max     Ref. Fig.
   RANGE 10ms                                       Tj = Tj max
 A °C V A              V A V mΩ  °C/W   °C/W    °C

IRKx41            40 85 400 to 1600 850 1.65 126 0.88 5.90 0.230 0.100 135 1

IRKx56            55 100  400 to 1600 1600 1.35 173 0.71 3.76 0.325 0.100 135 1

IRKx71            70 100 400 to 1600 1790 1.30 220 0.61 2.80 0.285 0.100 135 1 
 
IRKx91            90 100 400 to 1600 2020 1.30 283 0.66 1.81 0.220 0.100 135 1

IRKx105          105 87  400 to 1600   2020 1.34 330 0.66 1.81 0.220 0.100 135 1

IRKx166          165 100 400 to 1600 4000 1.57 518 0.70 1.69 0.200 0.035 135 2

IRKx196          195  100  400 to 1600 4750 1.32 612 0.75 0.92 0.200 0.035 135 2

IRKx236         230  100 400 to 1600 6540 1.26 722 0.79 0.64 0.170 0.035  135 2

IRKx250         250 100 400 to 1600 7015 1.29 785        0.79 0.63 0.160 0.020 135 3

IRKx270         270 100 400 to 1600 8920 1.48 848 0.74 0.94 0.125 0.020 135 3

IRKx320         320 100 400 to 1600 10110 1.28 1005 0.69 0.59 0.125 0.020 135 3
 
IRKx350         350 100 400 to 1600 10110 1.25 1100 0.69 0.59 0.125 0.035 135 3
  
IRKx570         570 100  1200 to 2800 15000 1.30 1700 0.80 0.38 0.065 0.020 135 4
 
IRKx700         701 100 1200 to 2200 22500 1.30 2000 0.70 0.15  0.072 0.020 135  4
 
IRKx1000      1000 100 400 to 1600 31000 1.41 4000 0.85 0.15 0.042 0.020 135  5
 
IRKx95F          95  75 400 to 600 1080 2.05 300 1.01 3.5 0.450 0.550 125 1
 
IRKx196F     195 100 400 to 600 4750 1.65 612 0.75 0.92 0.200 0.035 125 2

Type No.             IT(AV)        @TC IRMS  VRRM ITSM I2t VTM @ITM VGT   IGT dv/dt di/dt Rth JC  T1  Max.      Ref. Fig.  
     10ms   
 A          °C A V            A     A2Sec.         V A V mA V/µSec  A/µSec  °C/W  °C  
   
RHTT60A40             60 123  94 400 1640 13500 1.25       180 2.0 150 50 50 0.35 150              6
 
RHTT80A40             80         116 125 400 2280 26000 1.20  240 2.0 150 50 50  0.35 150         6

RHTT100A40 100 114 157 400 3200 51000 1.20 314  2.0  150 50 50 0.30 150              6

RHTT130A40 130 112 204 400 3200 51000 1.20 410 2.0 150 50 50 0.20 150 6

RHTT200A40 200 121 314 400 5400 1499400 1.20 630 2.0 150 200 50 0.12 150              7

IRKx231           230 100 1400-2600 7015 1.29 722 0.79 0.63 0.160 0.035 135 3

IRKx320           320 100 4600-6500 7000 2.40 1570 0.95 1.10 0.068 0.020 135 4

IRKx435          435 85 3000-4200 12000 2.30 2100 0.85 0.33 0.065  0.020 135 4

Power Modules - Diode / Diode

Power Modules - Diode / Diode

Power Modules - Non-Isolated (3 Thyristor)
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Power Module Outline Drawings

1 2
3

4

5

6

7

* Dimensions in millimeters unless otherwise noted.
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Inverter Stacks

Applications
• Inverters

• UPS

• Motor Drives

• Battery Chargers

• Power Factor Correction

• Power Supplies

• Motor Starters

• Alternative Energy

• Traction Inverters

• Electric Vehicles

• Rail

High-Power IGBT Inverter Stacks

Circuit Configurations
• Full-Bridge

• Half-Bridge

• 3-Phase Bridge

• Chopper

• Soft Start

Available Options
• Air- or Liquid-Cooled

• Voltage Feedback

• Current Feedback

• Thermal Feedback

• Snubbers

• Laminated Bus

• DC Filter Capacitors

• Fuses

• Blowers/Fans

VOLTAGE: 100V to 3,300V 
CURRENT: 50A TO 3,300A
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Converters

Applications
• AC/DC Converters

• AC Phase Controllers

• Power Supplies

• UPS

• Static Converter

• Soft Start

• Induction Heating

• Welding

AC-to-DC Converters / AC-to-AC Controllers, Air-Cooled / Liquid-Cooled

Circuit Configurations
• Single-Phase

• Three-Phase

• Poly-Phase

• AC Switch

• Parallel Configuration

• Static Switches

Available Options
• Air- or Liquid-Cooled

• Voltage Feedback

• Current Feedback

• Thermal Feedback

• Snubbers

• Laminated Bus

• DC Filter Capacitors

• Output Bus Bars

• Blowers/Fans

VOLTAGE: 50V to 5,000V 
CURRENT: 30A TO 30,000A
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Driver Boards

Applications
• Inverters

• UPS

• Motor Drives

• Battery Chargers

• Motor Brakes

• Power Supplies

• HV Pulse Switches

• Transportation

• Induction Heating

• Welding

• Rail

Drivers for IGBTs and MOSFETs

Circuit Configurations
• Full-Bridge

• Half-Bridge

• 3-Phase Bridge

• Single

• Doubler

• Twelve-Pulse

• AC Switch

• High-Voltage Driver

Available Options
• Voltage Feedback

• Current Feedback

• Thermal Feedback

• Device Fault Protection

• Circuit Protection

• Fiber Optic Interface

Custom versions available
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Accessories

SCR GATE FIRING BOARDS    
 
From a single SCR to 12-Pulse and beyond, these SCR controllers are 
configurable for any application. All of these controllers use DC gate 
drives for improved performance. 

BAP3550  Single-Phase SCR Gate Firing Board  
 
BAP3012  Twelve-Pulse SCR Gate Firing Board  
 
BAP1950A  Three-Phase SCR Gate Firing Board  
 
BAP1367  Quad SCR Driver - Transfer Switch  
 
BAP1289  High-Voltage SCR Driver
   
BAP1135  SCR Crowbar Driver
   
BAP1106  Single SCR Gate Driver

AUXILIARY CONTROL BOARDS    
      
BAP2161A  Temperature Sensor     
   
BAP2136B  IGBT Shunt Regulator Control Board  
 
BAP3542  SCR Poly-Phase Regulator Control Board
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Assemblies

Applications
• Power Supplies

• AC Phase Controllers

• Motor Starters

• UPS

• AC/DC Converters

• Soft Start

• Motor Drives

• Static Converter

• Induction Heating

• Welding

• Pulsed Power

• Traction

Power Semiconductor Assemblies, Heatsink Kits and Clamps

Circuit Configurations
• Single

• Doubler

• Three-Phase

• Full Bridge

• Series Stacks

• Parallel Configuration

• AC Switch

• Static Switches

• Common Anode / Common Cathode

Available Options
• Air- or Liquid-Cooled

• Bus Bars

• Gate Firing Circuits

• Fuses

• Snubbers

• Blowers/Fans

• Thermal Switches

• Insulated Mounting

• Fiber Optic Interface

VOLTAGE: 100V to 20,000V 
CURRENT: 30A TO 3,000A
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Clamps

Clamping systems for air and liquid cooled power semiconductor assemblies from 1,000 pounds to over 20,000 pounds.  
With a unique force gauge built into the clamp and center loaded force, these clamps will maintain the proper pressure  
required by any semiconductor manufacturer.

PRESS PACK CLAMP

 Clamp Size (Force) Force Gauge Displacement
 3,000-pound 0.024”
 5,000-pound 0.027”
 10,000-pound 0.044”
 20,000-pound 0.035”

POST CLAMP

3,000-LB Clamp Distances and Dimensions 
 Bolt Length Allowable “E” Dim  XX Dimensions
 6.00 3.00 - 3.75 01 Dim. Inches mm
 6.50 3.50 - 4.25 02 A1 2.75 69.8
 7.00 4.00 - 4.75 03 A2 2.37 60.2
 7.50 4.50 - 5.25 04 B1 3.77 95.8
 8.00 5.00 - 5.75 05 B2 3.75 95.3
 8.50 6.00 - 6.75 06 C1 0.52 13.2
 9.00 6.00 - 6.75 07 C2 0.50 12.7
 9.50 6.50 - 7.25 08 D 1.02 25.9
 10.00 7.00 - 7.75 09

5,000-LB Clamp Distances and Dimensions 
 Bolt Length Allowable “E” Dim  XX Dimensions 
 6.00 2.75 - 3.50 01 Dim. Inches mm
 6.50 3.25 - 4.00 02 A1 4.00 101.8
 7.00 3.75 - 4.50 03 A2 3.50 88.9
 7.50 4.25 - 5.00 04 B1 5.02 127.5
 8.00 4.75 - 5.50 05 B2 5.00 127.0
 8.50 5.25 - 6.00 06 C1 0.77 19.8
 9.00 5.75 - 6.50 07 C2 0.75 19.1
 9.50 6.25 - 7.00 08 D 1.02 25.9
 10.00 6.75 - 7.50 09

 10,000-LB Clamp Distances and Dimensions 
 Bolt Length Allowable “E” Dim  XX Dimensions
 7.00 2.25 - 3.25 01 Dim. Inches mm
 8.00 3.25 - 4.25 02 A1 5.50 139.7
 9.00 4.25 - 5.25 03 A2 4.94 125.5
 10.00 5.25 - 6.25 04 B1 7.04 178.8
 11.00 6.25 - 7.25 05 B2 7.00 177.8
 12.00 7.25- 8.25 06 C1 1.04 26.4
 13.00 8.25 - 9.25 07 C2 1.00 25.4
 14.00 9.25 - 10.25 08 D 1.54 39.1
 15.00 10.25 - 11.25 09
 16.00 11.25 - 12.25 10

 20,000-LB Clamp Distances and Dimensions
 Bolt Length Allowable “E” Dim  XX Dimensions
 9.00 2.75 - 3.75 01 Dim. Inches mm
 10.00 3.75 - 4.75 02 A1 7.50 190.5
 11.00 4.75 - 5.75 03 A2 6.81 173.0
 12.00 5.75 - 6.75 04 B1 95.4 242.3
 13.00 6.75 - 7.75 05 B2 9.50 241.3
 14.00 7.75- 8.75 06 C1 1.54 39.1
 15.00 8.75 - 9.75 07 C2 1.50 38.1
 16.00 9.75 - 10.75 08 D 2.04 51.8
 17.00 10.75 - 11.75 09
 18.00 11.75 - 12.75 10
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Heatsinks

A4 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 31.2 in.
Weight 2.98 lb. / ft.
Thermal Res. 2.20 °C / W / 3"

A6 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 55.87 in.
Weight 5.56 lb. / ft.
Thermal Res. 1.38 °C / W / 3"
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Heatsinks

A65 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 49.60 in.
Weight 6.53 lb. / ft.
Thermal Res. 1.30 °C / W / 3"

A7 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 88.15 in.
Weight 8.42 lb. / ft.
Thermal Res. .88 °C / W / 3"
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A9 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 105.0 in.
Weight 12.80 lb. / ft.
Thermal Res. .75 °C / W / 3"

AA Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 157.5 in.
Weight 21.10 lb. / ft.
Thermal Res. .65 °C / W / 3"

Heatsinks
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XM5 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 105.0 in.
Weight 12.80 lb. / ft.
Thermal Res. .75 °C / W / 3"

XM7 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 157.5 in.
Weight 21.10 lb. / ft.
Thermal Res. .65 °C / W / 3"

Heatsinks
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XM75 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 59.06 in.
Weight 4.08 lb. / ft.
Thermal Res. 1.20 °C / W / 3"

XM8 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 13.47 in.
Weight 236 lb. / ft.
Thermal Res. 0.036 °C / W / 12" @ 1000 LFM

Heatsinks
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SNUBBER BOARDS 
BAP1363A/B  1-Phase R-C (MOV) Snubber    

BAP1823  Dual R-C Module Snubber    

BAP1926  3-Phase R-C Snubber    

BAP2479  Dual R-C Module Snubber (D1.0 case)   

BAP2561  R-D-MOV Snubber     

BAP3323  C-D Snubber     

BAP1505  1-Phase RC Snubber 

XM12 Heatsink

Air Flow Rate - LFM (ft/min)
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Perimeter 189.5 in.
Weight 12.12 lb. / ft.
Thermal Res. .60 °C / W / 3"

Accessories

Heatsinks



RICHARDSON ELECTRONICS  |  800 . 348 . 5580  |  630 . 208 . 2200  |  RELLPOWER.COM40
R I C H A R D S O N  E L E C T R O N I C S ,  LT D .  |  8 0 0 . 3 4 8 . 5 5 8 0  |  6 3 0 . 2 0 8 . 2 2 0 0  |  R E L L P O W E R . C O M

CORPORATE  
HEADQUARTERS
40W267 Keslinger Road 
P.O. Box 393  
LaFox, IL  60147-0393  
T: 800.348.5580   
T: 630.208.2200  
F: 630.208.2450
sales@rell.com

NORTH AMERICA
San Jose, CA 
T: 800.348.5580
F: 630.208.2450 
sales@rell.com

Woodland Hills, CA 
T: 800.348.5580
F: 630.208.2450
sales@rell.com

Rockland, MA 
T: 800.348.5580
F: 630.208.2450 
sales@rell.com

Charlotte, NC 
T: 800.348.5580
F: 630.208.2450 
sales@rell.com

Framington, CT 
T: 800.348.5580
F: 630.208.2450 
sales@rell.com

Brooksville, FL 
T: 800.348.5580
F: 630.208.2450 
sales@rell.com

LATIN AMERICA
Latin American Headquarters
Ft. Lauderdale, FL USA
T: 954.735.4425 
F: 954.735.3554 
latam@rell.com

São Paulo, Brazil 
T: +55.11.5186 9655 
F: +55.11.5186 9655
brazil@rell.com

Mexico City, Mexico
T: +52.55.5208.9830 
F: +52.55.5514.0503 Ext.108 
mexico@rell.com

EUROPE   
Nanterre, France
T: +33.1.41.32.39.90 
F: +33.1.41.32.39.99 
france@rell.com

Puchheim, Germany
T: +49.0.89.8189128 0 
F: +49.0.89.8189128 10 
germany@rell.com

Florence, Italy
T: +39.055.420831 
F: +39.055.4210726 
italy@rell.com

Milan, Italy
T: +39.039.653.145 
F: +39.039.653.835 
italy@rell.com

Madrid, Spain
T: +34.91.528.3700 
F: +34.91.467.5468 
spain@rell.com

Lincoln, England
T: +44.1522.548598 
F: +44.1522.524265 
uk@rell.com

Hook, England (Powerlink)
T: +44.0.1256 767550 
F: +44.0.1256 767551 
service@powerlink-ltd.com

Hoofddorf, Netherlands
T: +31.0.23.556 0490 
F: +31.0.23.5560491 
netherlands@rell.com

MIDDLE EAST
Dubai, UAE (Powerlink)
T: 00 971 65579714 
service@powerlink-ltd.com

ASIA 
Beijing, China 
T: +86.10.5925.1276 
F: +86.10.5925.1277 
china@rell.com

Hongkong, China
T: +86.755.8296.0802 
F: +86.755.8318.7364 
hongkong@rell.com

Shanghai, China
T: +86.21.6209.0286 
F: +86.21.6259.6972 
china@rell.com 

Shenzhen, China
T: +86.755.8296.0802 
F: +86.755.8318.7364 
china@rell.com

Mumbai, India
T: +91.22.6181.8326  
F: +91.22.6121.4952 
india@rell.com

Tokyo, Japan
T: +81.3.6380.8441 
F: +81.3.6380.8438 
japan@rell.com

Seoul, Korea
T: +82.2.539.4737 
F: +82.2.556.4734 
southkorea@rell.com

Singapore, Singapore
T: +65.6.846.9241 
F: +65.6.846.1065 
singapore@rell.com

Taipei,Taiwan
T: +886.2.2698.1688 
F: +886.2.2698.1652 
taiwan@rell.com

Bangkok, Thailand
T: +66.2.318.8937 
F: +66.2.318.8939 
thailand@rell.com

Ho Chi Minh City, Vietnam
T: +60.123.223.096
vietnam@rell.com

Richardson Electronics has been an industry-leader in providing high-quality products and outstanding 
engineering support for nearly 70 years. Our extensive global distribution network and world-class partners 
provide our customers with innovative technologies, products and services. 

Power & Microwave Technologies  
Global Sales Support 
MORE THAN JUST ANOTHER DISTRIBUTORR E L L P O W E R .CO M


