International
IR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR WITH

IRGR4045DPbF

ULTRAFAST SOFT RECOVERY DIODE c Vces = 600V
Features .
e Low V¢E (on) Trench IGBT Technology lc =6.0A, Tc = 100°C
e Low Switching Losses
e Maximum Junction temperature 175 °C ijax =175°C
e 5us SCSOA
e Square RBSOA E VcE(on) typ. = 1.7V
) 100f’/<_> of the parts tested for I \y® N n-channel
e Positive Vcg (on) Temperature Coefficient.
¢ Ultra Fast Soft Recovery Co-pak Diode
e Tighter Distribution of Parameters c
¢ Lead-Free, RoHS Compliant
L "
Benefits ©
e High Efficiency in a Wide Range of Applications D-Pak
e Suitable for a Wide Range of Switching Frequencies due IRGR4045DPbF
to Low VcE (on) and Low Switching Losses
e Rugged Transient Performance for Increased Reliability G C E
e Excellent Current Sharing in Parallel Operation Gate Colletor Emitter
e Low EMI
Absolute Maximum Ratings
Parameter Max. Units
VcEs Collector-to-Emitter Breakdown Voltage 600 \';
lc@ Tc =25°C Continuous Collector Current 12
lc@ Tc =100°C Continuous Collector Current 6.0
lcm Pulsed Collector Current, Vgg = 15V 18
1Y Clamped Inductive Load Current, Vge = 20V © 24 A
lF@Tc=25°C Diode Continuous Forward Current 8.0
[F@T;=100°C Diode Continuous Forward Current 4.0
lem Diode Maximum Forward Current @ 24
Var Continuous Gate-to-Emitter Voltage +20 Y
Transient Gate-to-Emitter Voltage + 30
Pp @ T; =25° Maximum Power Dissipation 77 W
Pp @ T¢ =100° Maximum Power Dissipation 39
T, Operating Junction and 55 10 + 175 °C
Tsta Storage Temperature Range
Soldering Temperature, for 10 seconds 300 (0.063 in. (1.6mm) from case)
Thermal Resistance
Parameter Min Typ. Max. Units
Rouc Junction-to-Case - IGBT @ _ — 1.9
Resc Junction-to-Case - Diode ® — — 6.8 SC/W
Rosa Junction-to-Ambient (PCB Mount) ® _— e 50
Roja Junction-to-Ambient —_ —_ 110
*Qualification standards can be found at http://www.irf.com/
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IGR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min.| Typ.| Max. |Units Conditions Ref.Fig
Verces | Collector-fo-Ervitter Breckabwn Voltoge 600 | — | — | V |Vee=0V.L=100pA ® e
AVeryces/AT 5 | T emperature Coeff. of Breckdown Voltage — | 036 — |vrc|Vee=0V,| =250pA (25-175°C) @
— 1.7 2.0 lc=6.0A, V=15V, T, =25°C
Ve (on) Collector-to-Emitter Saturation Voltage — | 207 — V |lk=6.0A, Vs =15V, T, =150°C 56.7.9,
— | 214] — I, =6.0A, Vg =15V, T, = 175°C 0.1
Ve h) Gate Threshold Voltage 35| — 6.5 V [Vee=Vee I =150pA 001112
AVee/ATJ | Threshold Voltage temp. coefficient — | 18] — |mv/eg|Vee =Vee kb =250uA (25-175°C)
gfe Forward Transconductance — | 5.8 — S [V =25V, |, =6.0A, PW =80us
lces ) — — 25 A |Va=0V,V =600V
Collector-to-Emitter Leakage Current — — 250 H Ve = OV, V_, =600V, T, =175°C .
Vew Diode Forward Voltage Drop — [160] 230 | V |=00A
— | 130 — l=6.0A, T, =175°C
lees Gate-to-Emitter Leakage Current — | — | x100| nA |Vg=+x20V
Switching Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. [Max.®| Units Conditions Ref.Fig
Qq Total Gate Charge (turn-on) — 13 19.5 Ic =6.0A 24
Qge Gate-to-Emitter Charge (turn-on) — 3.1 4.65 | nC |Vcc =400V CT1
Qqgc Gate-to-Collector Charge (turn-on) — | 64 9.6 Vge = 15V
Eon Turn-On Switching Loss — 56 86 Ic = 6.0A, Vcc =400V, Vge = 15V
Eott Turn-Off Switching Loss — 122 143 uJ |Re=47Q, L=1mH, Ls=150nH, T, = 25°C CT4
Etotal Total Switching Loss —_ 178 229 Energylosses include tail onddode revers e recovery
ta(on) Turn-On delay time — 27 35 Ic = 6.0A, Vcc =400V
t, Rise time —_ 11 15 ns [Rg=47Q, L=1mH, Ls=150nH cra
ta(ofr) Turn-Off delay time — 75 93 Ts=25°C
1 Fall time — 17 22
Eon Turn-On Switching Loss — 140 — lc = 6.0A, Vec =400V, Vge =15V 13,15
Eoft Turn-Off Switching Loss — | 189 — uJ |Re=47Q, L=1mH, Ls=150nH, T, = 175°C CcT4
Eiotal Total Switching Loss — | 329 — Energylosses include tail aonddoderevers erecovery | WF1LWF2
td(on) Turn-On delay time — 26 — lc = 6.0A, Vcc =400V 14,16
t, Rise time —_ 12 —_ ns [Rg=47Q, L=1mH, Ls=150nH cra
taotr) Turn-Off delay time — 95 — Ty=175°C WF1LWF2
1 Fall time — 32 —
Cies Input Capacitance — | 350 — Vge = 0V 23
Coes Output Capacitance — 29 — pF |Vcec =30V
Cres Reverse Transfer Capacitance — 10 — f=1Mhz
Ty =175°C, Ic = 24A 4
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Ve = 500V, Vp =600V cr2
Re =100Q, Ve = +20V to OV
SCSOA Short Circuit Safe Operating Area — 5 — us Ve = 400V, Vp =600V 22
Re =100L, Vge = +15V to OV CT 3, WF4
Erec Reverse recovery energy of the diode — 178 — pud |Ts=175°C 17,18,10
trr Diode Reverse recovery time — 74 — ns |Vcc =400V, I =6.0A 20,21
Irr Peak Reverse Recovery Current — 12 — A [Vee =15V, Rg =472, L=1mH, Ls=150nH WF3
Notes

0] VCC = 80% (VCES)1 VGE = 15V, L= 10mH, RG =47Q.

@ Pulse width limited by max. junction temperature.

® Rgyis measured at T, approximately 90°C.

@ Refer to AN-1086 for guidelines for measuring Vgr)ces safely.

® When mounted on 1" square PCB (FR-4 or G-10 Material). For recommended footprint and soldering techniques refer to application note #AN-994.
® Maximum limits are based on statistical sample size characterization.
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Fig. 5 - Typ. IGBT Output Characteristics
T, =-40°C; tp = 80pus
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Fig. 6 - Typ. IGBT Output Characteristics
T, =25°C; tp = 80us


http://www.datasheetcatalog.com/

IRGR4045DPbF International

TR Rectifier
20 y Top VGIE: 18V 20
/ Vag=1%v 18
VG'E: 12v
Ve =10V 16
15 Sonom—VG'E =8.0V—-1 -40°C
14 250
/ 12 175:C—"] /
< 10 / < /
w \LT_ 10 /
o —
£ | 8
/ 5 / //
; 4 /]
. / /
0 0 d
0 2 4 6 8 10 0.0 1.0 2.0 3.0
Ve (v F
Fig. 7 - Typ. IGBT Output Characteristics Fig. 8 - Typ. Diode Forward Characteristics
T, =175°C; tp = 80pus tp = 80us
10 10
8 8
—~ 6 Icg = 3.0A ~ 6 IcE=3.0A" |
2 / CIE = / CE
o = IcE =6.0A o IcE =6.0A
2, ] /IC'E=12A =, ///IC'E=12A
/
2 L 2 SN
0 0
5 10 15 20 5 10 15 20
Ve (V) Vee V)
Fig. 9 - Typical Voe vs. Vae Fig. 10 - Typical Ve vs. Vae
T,=-40°C T,=25C
* . | //
g T=2ase< |//
8 < 16 —T,=175°C /
[0]
S 14
IGE = 3.0A 3 V/4
~ 6 Icg = 6.0A— g 12
S . =
\LTJ |1 ;/ ICE =12A LIEJ 10 ’//
= 4 \ < g 8 /
]
¥ >
2 — (&) 4
R N/
J/
0 0
5 10 15 20 4 6 8 10 12 14 16
VaE (V) VGE, Gate-to-Emitter Voltage (V)
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T,=175°C; L=1mH; Ve =400V, Rg=47Q; Vge = 15V.
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Fig. 15 - Typ. Energy Loss vs. Rg
Ty=175°C; L = 1mH; Vge = 400V, Ige = 6.0A; Vge= 15V
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Fig. 23- Typ. Capacitance vs. Vg Fig. 24 - Typical Gate Charge vs. Vgg
Vge= 0V; f = 1MHz Icg = 6.0A, L=600pH
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

NOTES:
N 1.— DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994
/A 2.~ DIMENSION ARE SHOWN IN INCHES [MILLIMETERS].
‘ hba E /3 LEAD DIMENSION UNCONTROLLED IN LS.
r 3 A T DIMENSION D1, Ef, L3 & b3 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.

I\ 5.— SECTION C—C DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN .005 AND 0.10
[0.13 AND 0.25] FROM THE LEAD TIP

7 DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .005 [0.13] PER
SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY,

A, DIMENSION b1 & c1 APPLIED TO BASE METAL ONLY.
7 DATUM A & B TO BE DETERMINED AT DATUM PLANE H.
9.— OUTLINE CONFORMS TO JEDEC OUTLINE TO-252AA,

D

<

ao
]

L4

i

2x b S
2% szjL L J DIMENSIONS N
Che B | MILLIMETERS INCHES ?
? M. | M || VN WA |G
A | 218 | 239 || 0se | 094
LEAD TP Al - 0.13 - 005
b | 064 | 089 025 | .035
bl | 0.65 | 0.79 || 025 | 031 | 7
b2 | 0.76 | 1.14 || .030 | .045
b3 | 495 | 546 || 195 | 215 | 4
c | 046 | 0.6 018 | .024
ct | 041 | 056 016 | 022 | 7
c2 | 046 | 089 || .018 | 035
D | 597 | 622 || 235 | 245 | 6 LEAD ASSIGNMENTS
el %o D1 | 521 - 205 - 4
E | 635 | 673 || 250 | 265 | 6 HEXFET
E1 | 432 - 170 - 4 E—
N e 2.29 BSC .090 BSC 1.— GATE
c M| 9.40 [ 1041 || 370 | 410 2.~ DRAIN
Tr THERM AL PAD L | 140 | 1.78 || 055 | .070 3.— SOURCE
4,— DRAIN
77% tﬂ L1 Z.74 BSC .108 REF.
N b L2 | o051 BSC 020 BSC
1 RS R 81 & copie
— J—L(w 15| 114 | 1.52 || 045 | 060 | 3 1.— GATE
“ 1 “ (DATUM &) SECTION ¢-C @ o 100 o 10" 2.— COLLECTOR
o | o 15° o 15 3.— EMITTER
. . . . 4.~ COLLECTCR
VEW Aon 02 | 25 35 25 35

D-Pak (TO-252AA) Part Marking Information

Notes: This part marking information applies to devices produced before 02/26/2001

EXAMPLE: THIS IS AN IRFR120

WITH ASSEMBLY
LOT CODE QU1P INTERNATIONAL DATE CODE
RECTIFIER IRFU120
YEAR =0
LOGO €3
TR o1o WEEK = 16
9u P
ASSEMBLY
LOT CODE

Notes: This part marking information applies to devices produced after 02/26/2001

EXAMPLE: THIS IS AN IRFR120
WITH ASSEMBLY INTERNATIONAL
LOT CODE 1234 RECTIFIER
ASSEMBLED ON WW 16, 1999 LOGO
IN THE ASSEMBLY LINE "A"

PART NUMBER

DATE CODE
YEAR 9 = 1999
WEEK 16

ASSEMBLY LINE A

LOT CODE

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TR TRR  TRL

CARCERCAR ZF ¢ & O 9

— > 16.3(.641) 16.3 (.641)
g = 15.7 (.619) 15.7 (.619)
= -]

j |

12.1(.476) | | 81(.318) | |
119(469) —  TECDDIRECTIN 79(312) — " FEEDDIRECTION
NOTES :

1. CONTROLLING DIMENSION : MILLIMETER.
2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

() 13 INCH @Q@ Al

16 mm% FH

NOTES :
1. OUTLINE CONFORMS TO EIA-481.

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. 10/2012
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