
 

Meritek Electronics Corporation | www.meritekusa.com Rev. 4b 12/16/24 
 

Insulated Gate Bipolar Transistor 

1200V 157W TO-247 
MIG120N20T247 

FEATURE 

• Low Saturation Collector-to-Emitter Voltage 

• Positive Temperature Coefficient 

• Including Fast and Soft Recovery Anti-Parallel FWD 

• High Short Circuit Capability 

• Application: Inverter for Motor Drive, AC and DC Servo Drive Amplifier, 

Uninterruptible Power Supply 

 

 

MECHANICAL DATA 

• Case: TO-247 Package 

• Terminals: Solderable per MIL-STD-750, Method 2026 

 

MAXIMUM RATINGS 

Parameter Symbol Value Unit 

Collector-to-Emitter Breakdown Voltage VCES 1200 V 

Gate-to-Emitter Voltage VGE ±20 V 

Collector Current – Continuous 
TC=25°C 

IC 
20 

A 
TC=100°C 10 

Collector Current – Pulsed ICM 40 A 

Diode Current – Continuous 
TC=25°C 

IF 
20 

A 
TC=100°C 10 

Diode Current– Pulsed tp limited by Tjmax IFM 40 A 

Maximum Power Dissipation  TJ=175°C PD 157 W 

Thermal Resistance Junction to Case for Diode 
RθJC 

1.7 
°C/W 

Thermal Resistance Junction to Case for IGBT 0.95 

Short Circuit Withstand Time 
VGE=15V, VCC=900V, 
VCEM≤1200V 

tsc 10 μs 

Operating Junction Temperature Range TJ -40 to 175 °C 

Storage Temperature Range TSTG -55 to 150 °C 

Maximum Temperature for Soldering 
Wave Soldering 1.6mm 
(0.063in.) from Case for 10s 

TL 260 °C 
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Insulated Gate Bipolar Transistor 

1200V 157W TO-247 
MIG120N20T247 

ELECTRICAL CHARACTERISTICS  

Static Characteristics Conditions Symbol Min Typ. Max Unit 

Collector-Emitter Breakdown Voltage VGE=0V, IC=250μA BVCES 1200 -- -- V 

Collector-Emitter Leakage Current 
VCE=1200V, VGE=0V 

ICES 
-- -- 0.25 

mA 
VCE=1200V, VGE=0V, TJ=150°C -- -- 5 

Gate-Emitter Leakage Current VGE=±20V, VCE=0V IGES -- -- 400 nA 

Collector-Emitter Saturation Voltage 

VGE=15V, IC=10A 

VCE(SAT) 

-- 1.85 2.2 

V VGE=15V, IC=10A, TJ=125°C -- 2.15 -- 

VGE=15V, IC=10A, TJ=150°C -- 2.25 -- 

Gate Threshold Voltage VGE=VGE, IC=500μA VGE(th) 5.0 5.8 6.6 V 

Diode Forward Voltage 

IF=10A 

VF 

-- 2.4 -- 

V IF=10A, TJ=125°C -- 2.1 -- 

IF=10A, TJ=150°C -- 2.1 -- 

Dynamic Characteristics Conditions Symbol Min Typ. Max Unit 

Total Gate Charge VCC=960V, VGE=15V, IC=10A Qg -- 80 -- nC 

Input Capacitance 
VCE=25V, VGE=0V, F=1MHz 

Cies -- 750 -- 
pF 

Reverse Transfer Capacitance Cres -- 35 -- 

Short Circuit Collector Current 
VGE=15V,VCC=900V, tSC≤10us, 

TJ ≤150°C 
IC(SC) -- 50 -- A 

Switching Characteristics Conditions Symbol Min Typ. Max Unit 

Turn-On Delay Time 

VCC=600V, VGE=-15V to 15V, 

RG=47Ω, IC=10A 

Td(on) -- 85 -- 

nS 
Rise Time Tr -- 50 -- 

Turn-Off Delay Time Td(off) -- 262 -- 

Fall Time Tf -- 140 -- 

Turn-On Switching Loss Eon -- 0.98 -- 
mJ 

Turn-Off Switching Loss Eoff -- 0.48 -- 

Turn-On Delay Time 

VCC=600V, VGE=-15V to 15V, 
RG=47Ω, IC=10A, TJ=125°C 

Td(on) -- 90 -- 

nS 
Rise Time Tr -- 60 -- 

Turn-Off Delay Time Td(off) -- 285 -- 

Fall Time Tf -- 150 -- 

Turn-On Switching Loss Eon -- 1.33 -- 
mJ 

Turn-Off Switching Loss Eoff -- 0.9 -- 

Turn-On Delay Time 

VCC=600V, VGE=-15V to 15V, 
RG=47Ω, IC=10A, TJ=150°C 

Td(on) -- 95 -- 

nS 
Rise Time Tr -- 65 -- 

Turn-Off Delay Time Td(off) -- 308 -- 

Fall Time Tf -- 160 -- 

Turn-On Switching Loss Eon -- 1.68 -- 
mJ 

Turn-Off Switching Loss Eoff -- 1.05 -- 

Reverse Recovery Current 
IF =10A, di/dt = -500A/µs, 
VR=600V, 

Irr  -- 12.5 -- A 

Reverse Recovery Charge Qrr -- 0.9 -- μC 

Reverse Recovery Energy Erec -- 0.25 -- mJ 

Reverse Recovery Current 
IF =10A, di/dt = -500A/µs, 

VR=600V,TJ=125°C 

Irr  -- 14.4 -- A 

Reverse Recovery Charge Qrr -- 1.7 -- μC 

Reverse Recovery Energy Erec -- 0.5 -- mJ 

Reverse Recovery Current 
IF =10A, di/dt = -500A/µs, 

VR=600V,TJ=150°C 

Irr  -- 15.3 -- A 

Reverse Recovery Charge Qrr -- 2.0 -- μC 

Reverse Recovery Energy Erec -- 0.58 -- mJ 

Note: 
1. TJ = 25°C unless otherwise noted 
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Insulated Gate Bipolar Transistor 

1200V 157W TO-247 
MIG120N20T247 

CHARACTERISTIC CURVES 

 Output Characteristics   Transfer Characteristics 
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 VCE, Collector-to-Emitter Voltage (V)   VGE, Gate-to-Emitter Voltage (V) 

     

 Forward Bias Safe Operating Area   Diode Forward Characteristics 
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 VCE, Collector-to-Emitter Voltage (V)   VF, Forward Voltage (V) 

     

 Switching Energy Loss vs Collector Current  

 

Switching Energy Loss vs Gate Resistances 
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 IC, Collector Current (A)   Rg, Gate Resistance (Ω) 
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Insulated Gate Bipolar Transistor 

1200V 157W TO-247 
MIG120N20T247 

CHARACTERISTIC CURVES 

 

Reverse Recovery Energy Loss vs Forward Current  

 

Reverse Recovery Energy Loss vs Gate Resistances 
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 IF, Forward Current (A)   Rg, Gate Resistance (Ω) 

     

 IGBT Transient Thermal Impedance   Diode Transient Thermal Impedance 
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 t, Pulse Width (Sec)   t, Pulse Width (Sec) 

 
Switching Time Waveform  Switching Test Circuit 
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Insulated Gate Bipolar Transistor 

1200V 157W TO-247 
MIG120N20T247 

DIMENSIONS 

 

 

Item Min (mm) Max (mm) 

A 4.80 5.25 

A1 1.50 2.50 

A2 2.10 2.60 

b 1.00 1.40 

b1 2.80 3.40 

b2 1.80 2.42 

c 0.50 0.70 

D 20.80 21.30 

D1 3.80 5.30 

E 15.50 16.20 

e 5.45 

e1 10.90 

L 20.80 21.30 

L1 3.90 4.50 

P 3.65 5.50 

Q 5.30 6.30 

Note: 1: Gate(G), 2: Collector(C), 3:Emitter (E). 
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