International
TGR Rectifier

WARP2 SERIES IGBT WITH
ULTRAFAST SOFT RECOVERY DIODE

Applications

Telecom and Server SMPS

PFC and ZVS SMPS Circuits
Uninterruptable Power Supplies
Consumer Electronics Power Supplies
Lead-Free

Features

NPT Technology, Positive Temperature Coefficient
Lower Vce(SAT)

Lower Parasitic Capacitances

Minimal Tail Current

Tighter Distribution of Parameters
Higher Reliability

Benefits
o Parallel Operation for Higher Current Applications

HEXFRED Ultra Fast Soft-Recovery Co-Pack Diode

SMPS IGBT

PD - 96169

IRGP35B60PD-EP

E
n-channel

VCES = 600V
VCE(on) typ =1.85V
@ Vg = 15V Ig = 22A

Equivalent MOSFET
Parameterso
RCE(on) typ. = 84mQ
Ip (FET equivalent) = 35A

e Lower Conduction Losses and Switching Losses TO-247AD
¢ Higher Switching Frequency up to 150KHz
Absolute Maximum Ratings
Parameter Max. Units

Vces Collector-to-Emitter Voltage 600 \'
Ic @ Tc =25°C Continuous Collector Current 60
Ic @ Tc = 100°C Continuous Collector Current 34
lom Pulse Collector Current (Ref. Fig. C.T.4) 120
lim Clamped Inductive Load Current @ 120 A
Ir @ Tc =25°C Diode Continous Forward Current 40
Ir @ Tc = 100°C Diode Continous Forward Current 15
Ierm Maximum Repetitive Forward Current ® 60
Vae Gate-to-Emitter Voltage +20 Vv
Pp @ T =25°C Maximum Power Dissipation 308 W
Pp @ T¢c =100°C Maximum Power Dissipation 123
T, Operating Junction and -55 to +150
Tsta Storage Temperature Range °C

Soldering Temperature for 10 sec. 300 (0.063 in. (1.6mm) from case)

Mounting Torque, 6-32 or M3 Screw 10 Ibf-in (1.1 N-m)
Thermal Resistance

Parameter Min Typ. Max. Units

Resc (IGBT) Thermal Resistance Junction-to-Case-(each IGBT) — — 0.41 °C/W
Rosc (Diode) Thermal Resistance Junction-to-Case-(each Diode) — —_— 1.7
Rocs Thermal Resistance, Case-to-Sink (flat, greased surface) — 0.24 —
Rosa Thermal Resistance, Junction-to-Ambient (typical socket mount) — —_— 40

Weight — 6.0 (0.21) — g (0z)
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IGR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. |Units Conditions Ref.Fig
V(BRicES Collector-to-Emitter Breakdown Voltage 600 — — V' [Vge=0V, Ic = 500pA
AV grices/ATy; | Temperature Coeff. of Breakdown Voltage — 0.78 — V/°C [Vge = 0V, Ic = TmA (25°C-125°C)
Rg Internal Gate Resistance — 17 — Q |1MHz, Open Collector
— 1.85 2.15 lc =22A, Vg = 15V 4,5,6,8,9
VeE(on) Collector-to-Emitter Saturation Voltage — 225 | 2.55 V |lg=35A, Vge =15V
— | 237 | 280 lc = 22A, Vge = 15V, T, = 125°C
— 3.00 | 3.45 Ic =35A, Vge =15V, T, =125°C
VaE(h) Gate Threshold Voltage 3.0 4.0 5.0 V | lc=250pA 7,89
AVggny/ATJ Threshold Voltage temp. coefficient — -10 — |ImV/°C|Vce = Vgg, Ic = 1.0mA
gfe Forward Transconductance — 36 — S |Vce=50V, Ic = 22A, PW = 80us
lces Collector-to-Emitter Leakage Current — 3.0 375 MA Ve =0V, Ve = 600V
— 0.35 — mA [Vge =0V, Ve = 600V, T, = 125°C
Vem Diode Forward Voltage Drop — 1.30 | 1.70 V |lg=15A, Vge =0V 10
— | 120 | 1.60 lr = 15A, Vgg =0V, T,=125°C
lges Gate-to-Emitter Leakage Current — — +100| nA |Vge==20V, Vce =0V
Switching Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. |Units Conditions Ref.Fig
Qg Total Gate Charge (turn-on) — 160 240 lc=22A 17
Qe Gate-to-Collector Charge (turn-on) — 55 83 nC |Vcc =400V CT1
Qge Gate-to-Emitter Charge (turn-on) — 21 32 Vge = 15V
Eon Turn-On Switching Loss — 220 270 lc = 22A, Ve = 390V CT3
Eoxt Turn-Off Switching Loss — 215 265 ud  [Vage = +15V, Rg = 3.3Q, L = 200pH
Etotal Total Switching Loss — 435 535 T,=25°C®
td(on) Turn-On delay time — 26 34 lc = 22A, V¢ = 390V CT3
t, Rise time — 6.0 8.0 ns |[Vge=+15V, Rg = 3.3Q, L = 200pH
taof) Tum-Off delay time — 110 | 122 T,=25°C®
t Fall time — 8.0 10
Eon Turn-On Switching Loss — 410 465 lc = 22A, Ve = 390V CT3
Eoft Turn-Off Switching Loss — 330 405 ud  |[Vage = +15V, Rg = 3.3Q, L = 200pH 11,13
Eiotal Total Switching Loss — 740 870 T,=125°C & WF1,WF2
ta(on) Turn-On delay time — 26 34 lc = 22A, Vg = 390V CT3
t, Rise time — 8.0 11 ns |Vge=+15V, Rg = 3.3Q, L = 200pH 12,14
taof) Tum-Off delay time — 130 | 150 T,=125°C @ WF1,WF2
t Fall time — 12 16
Cies Input Capacitance — 3715 — Vge = 0V 16
Coes Output Capacitance — 265 — Vce =30V
Cres Reverse Transfer Capacitance — 47 — pF |f=1Mhz
Coes eff. Effective Output Capacitance (Time Related) ® — 135 — Ve =0V, Vee = 0V to 480V 15
C.,es €ff. (ER) |Effective Output Capacitance (Energy Related) ® — 179 _
T,=150°C, I = 120A 3
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Ve = 480V, Vp =600V CT2
Rg = 22Q, Vge = +15V to OV
e Diode Reverse Recovery Time — 42 60 ns [T,=25°C Ir=15A, Vg = 200V, 19
— 74 120 T,=125°C di/dt = 200A/us
Q Diode Reverse Recovery Charge — 80 180 nC |T,=25°C Ir=15A, Vg =200V, 21
— 220 600 T,=125°C di/dt = 200A/us
" Peak Reverse Recovery Current — 4.0 6.0 A |T,=25°C Ir=15A, Vg =200V, 19,20,21,22
— 6.5 10 T,=125°C di/dt = 200A/us CT5
Notes:

0] Rce(on) typ. = equivalent on-resistance = Vg (on) typ./ Ic, where Vggon) typ.= 1.85V and Ig =22A. Ip (FET Equivalent) is the equivalent MOSFET Ip

rating @ 25°C for applications up to 150kHz. These are provided for comparison purposes (only) with equivalent MOSFET solutions.

@ VCC = 80% (VCES)s VGE = 15V, L=28 HH, RG =22 Q.

® Pulse width limited by max. junction temperature.

@ Energy losses include "tail" and diode reverse recovery, Data generated with use of Diode 30ETHO6.

® C,es eff. is a fixed capacitance that gives the same charging time as C,es While V¢ is rising from 0 to 80% Vcs.
Coes eff.(ER) is a fixed capacitance that stores the same energy as Cqes While Vg is rising from 0 to 80% VEs.
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Fig. 5 - Typ. IGBT Output Characteristics Fig. 6 - Typ. IGBT Output Characteristics
T,=25°C; tp = 80us T, =125°C; tp = 80ps

www.irf.com 3



IRGP35B60PD-EP

800

700

600

500

400

Ice (A)

300

200

100

0

10

Vce (V)

800

700

600

500

400

Energy (HJ)

300

200

100

0

T, = 125°C; L = 200pH; Vg = 390V, Rg = 3.3Q; Vge = 15V.

Ty=25°C

T, =125°

NV

4

[ T, =125°C

T =| 25°C—

10

15 20

Vee V)

Fig. 7 - Typ. Transfer Characteristics
Vee = 50V; tp = 10us

lcg =11A
IcE =22A
LH - ICE=35A
0 5 10 15 20
Vae (V)
Fig. 9 - Typical Vge vs. Vge
Ty=125°C
/
E
ON /
/,//
/7
/ EoFrF
/
P
7
0 5 10 15 20 25 30 35 40
Ic (A)

Fig. 11 - Typ. Energy Loss vs. Ic

Diode clamp used: 30ETHO6 (See C.T.3)
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Fig. 10 - Typ. Diode Forward Characteristics
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Fig. 12 - Typ. Switching Time vs. I¢
T, =125°C; L = 200uH; Ve = 390V, Rg = 3.3Q; Vge = 15V.
Diode clamp used: 30ETHO06 (See C.T.3)
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Fig. 13 - Typ. Energy Loss vs. Rg
T, = 125°C; L = 200pH; Ve = 390V, Igg = 22A; Vge = 15V
Diode clamp used: 30ETHO06 (See C.T.3)
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Ty=125°C; L = 200pH; Ve = 390V, Ice = 22A; Vge = 15V

Diode clamp used: 30ETHO6 (See C.T.3)
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TO-247AD Package Outline

Dimensions are shown in millimeters (inches)
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SECTION C-C, D-D. E-E

TO-247AD Part Marking Information

EXAMPLE: THIS IS AN IRGP30B120KD-E
WITH ASSEMBLY
LOT CODE 5657

ASSEMBLED ON WW 35, 2000
IN THE ASSEMBLY LINE "H"

Note: "P" in assembly line position
indicates "Lead-Free"

NQTES:

International
ISR Rectifier

DIMENSIONING AND TOLERANCING AS PER ASME Y14.5M 1994.

1
2. DIMENSIONS ARE SHOWN IN INCHES,
/N CONTOUR OF SLOT OPTIONAL,
DIMENSION D & E DO NOT NCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .005" (0.127)
PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY.
/5\  THERMAL PAD CONTOUR OPTIONAL WITHIN DINENSIONS DI & Ef
/6N LEAD FINISH UNCONTROLLED IN L1.
/I o T0 HAVE A MAXMUN DRAFT ANGLE OF 1.5 * TO THE TOP OF THE PART WTH A MAXIMUM HOLE
DIAMETER OF .154 INCH.
3, OUTLINE CONFORMS TO JEDEC OUTLINE TO-247AD.
DIMENSIONS
SYMBOL INCHES MILLIMETERS
MIN. MAX. MIN. MAX. NOTES
A 183 1209 465 531
Al 087 102 221 259
A2 059 098 1.50 249
b 039 055 0.9 1.40
bl 039 053 099 135 LEAD ASSIGNMENTS
b2 065 094 1.65 2.39
b3 085 092 1,65 2.34 HEXFET
b4 102 135 2,59 3,43
b5 102 133 259 338 1~ GATE
c 015 035 0.38 0.89 2~ DRAN
ol 015 033 038 0.84 3. SOURCE
D 776 815 19.71 20.70 4 4.— DRAN
1 515 - 13.08 - 5
D2 .Q20 .053 Q.51 1.35
3 602 625 15.29 15.87 4 IGBTs. CoPACK
£l 530 - 13.46 -
1~ GATE
=2 178 216 452 549 5 COLLECTOR
e 215 BSC 546 BSC 2 EMITIER
ok 010 0.25 4,— COLLECTCR
L 780 827 19.57 21,00
& 146 169 371 4.29
ap 140 44 3.56 366 DIODES
P - 291 - 7.39
Q 209 224 5.31 5.69 1.~ ANODE /OPEN
s 217 BSC 5.5 BSC 2.~ CATHODE
3~ ANODE
E O @‘ PART NUMBER
INTERNATIONAL > /
RECTIFIER — IRGP30B120KD-E
LOGO ™~ I&R 035H
56 57 \
/ 4 DATE CODE
ASSEMBLY YEAR 0 = 2000
LOT CODE WEEK 35
LINEH

TO-247AD package is not recommended for Surface Mount Application.

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/

Data and specifications subject to change without notice.

This product has been designed and qualified for 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
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