IRGP20B120U-E Internationall

IGR Rectifier
Electrical Characteristics @ TJ = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max.|Units Conditions Fig.
V(gRr)cES Collector-to-Emitter Breakdown Voltage 1200 V  |Vge=0V,l, =250 pA
AVgrices/ ATj | Temperature Coeff. of Breakdown Voltage +1.2 V/°C |Vge=0V, |, =1 mA (25-125°C)
3.05 | 3.45 lc = 20A, Ve = 15V 5.6
Collector-to-Emitter Saturation 3.37 | 3.80 Ic = 25A, Vg = 15V 7,8
Veen) Voltage 423 |4.85| V |lc=40A, Vg =15V °
3.89 | 4.50 lc = 20A, Vge = 15V, T, = 125°C 10
4.31 | 5.06 lc = 25A, Ve = 15V, T, = 125°C
Ve Gate Threshold Voltage 40 | 5.0 6.0 V' [Vce = Vae Ic = 250 pA 8,9,10,11
AVeean/ ATj | Temperature Coeff. of Threshold Voltage -1.2 mV/°C |Vce = Ve, Ic = 1 mA (25 -125 °C)
Jre Forward Transconductance 13.6| 15.7 | 178 S |Vce =50V, Ic =20A, PW=80us
250 Ve = 0V, Ve = 1200V
lces Zero Gate Voltage Collector Current 420 | 750 | WA |Vee =0V, Ve = 1200V, T, =125°C
1482 | 2200 Vee = 0V, Ve = 1200V, T,=150°C
lces Gate-to-Emitter Leakage Current +100| nA [Vge =20V
Switching Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max.|Units Conditions Fig.
Qq Total Gate charge (turn-on) 169 | 254 Ic = 20A 17
Qge Gate - Emitter Charge (turn-on) 24 36 nC |[Vcc =600V cr1
Qqc Gate - Collector Charge (turn-on) 82 126 Ve = 15V
Eon Turn-On Switching Loss * 850 | 1050 Ic = 20A, V¢ = 600V cr4
Eoit Turn-Off Switching Loss * 425 | 650 | WJ |[Vee =15V, Rg=5Q, L = 200pH WF1
= Total Switching Loss * 1275 | 1800 T;= 25°C, Energy losses include tail WE2
and diode reverse recovery
Eon Turn-on Switching Loss * 1350 | 1550 Ic = 20A, Ve = 600V 12,14
Eoft Turn-off Switching Loss * 610 | 875 | WJ |Vee =15V, Rg=5Q, L =200uH cra
= Total Switching Loss * 1960 | 2425 T, = 1'25°C, Energy losses include tail Wrle2
and diode reverse recovery
td(on) Turn - on delay time 50 65 Ic = 20A, Ve = 600V 13,15
tr Rise time 20 30 ns |Vee =15V, Rg =5Q, L =200uH cT4
td(off) Turn - off delay time 204 | 230 T,=125C WF1
tf Fall time 24 35 WEF2
Cics Input Capacitance 2200 Vge = 0V
Coes Output Capacitance 210 pF [Vcc =30V 16
Chres Reverse Transfer Capacitance 85 f=1.0 MHz
T, =150°C, Ic = 120A 4
RBSOA Reverse bias safe operating area FULL SQUARE Ve = 1000V, Vp = 1200V cr2
Rg = 5Q, Vge = +15V to OV
T, = 150°C cr3
SCSOA Short Circuit Safe Operating Area 10 - ---- Ms |Vcc =900V, Vp = 1200V WF3
Rg = 5Q, Vge = +15V to OV
Le Internal Emitter Inductance 13 nH |Measured 5 mm from the package.
* Used Diode HF40D120ACE
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ISR Rectifier
Fig.1 - Maximum DC Collector Fig.2 - Power Dissipation vs. Case
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Fig.5 - Typical IGBT Output

International
TSGR Rectifier

Fig.6 - Typical IGBT Output
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Fig.7 - Typical IGBT Output
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T&R Rectifier
Fig. 8- Typical V ce vs Ve Fig.9 - Typical Vce vs Ve
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Fig.12

- Typical Energy Loss vs Ic
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Fig.13 - Typical Switching Time vs Ic
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ISR Rectifier
Fig.16 - Typical Capacitance vs V cg Fig.17 - Typ. Gate Charge vs. V ge
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Fig. 18 - Normalized Transient Thermal Impedance, Junction-to-Case
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IRGP20B120U-E

Fig. CT.1 - Gate Charge Circuit (turn-off)
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Fig. CT.2 - RBSOA Circuit
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IGR Rectifier

Fig. WF.1 - Typ. Turn-off Loss Waveform Fig. WF.2 - Typ. Turn-on Loss Waveform
@ Tj=125°C using Fig. CT.4 @ Tj=125°C using Fig. CT.4
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IRGP20B120U-E

TO-247AD Case Outline and Dimensions
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Data and specifications subject to change without notice.
This product has been designed and qualified for the industrial market.
Qualification Standards can be found on IR’s Web site.
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IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information.03/01
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/
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