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INSULATED GATE BIPOLAR TRANSISTOR WITH

PD - 97759

IRG7RC10FDPbF

ULTRAFAST SOFT RECOVERY DIODE Vees =600V
Ic =9.0A, Tc=100°C
Features
* Low Vceen) . tec > 3pS, Timax = 150°C
* ZeroVcEg(on) temperature coefficient
e 3us Short Circuit Capability _ VGE(on) typ. = 1.6V
e Ultra Fast Soft Recovery Co-pak Diode E @ I = 5A
* Square RBSOA n-channel
Benefits
e Benchmark Efficiency for Motor Control
Applications o]
¢ Rugged Transient Performance
* LowEMI '
Q E
Applications G
¢ AirConditioner Compressor D-Pak
* Refrigerator IRG7RC10FDPbF
e Vacuum Cleaner
e LowFrequencyInverter
G C E
Gate Collector Emitter
Absolute Maximum Ratings
Parameter Max. Units
Vces Collector-to-Emitter Breakdown Voltage 600 Vv
Ic@ T =25°C Continuous Collector Current 16.5
Ic@ Tc =100°C Continuous Collector Current 9.0
lom Pulsed Collector Current, Vge = 15V 20
Im Clamped Inductive Load Current, Vge =20V © 20 A
IF@Tc=25°C Diode Continuous Forward Current 16.5
IF@Tc=100°C Diode Continuous Forward Current 9.0
lem Diode Maximum Forward Current @ 20
Ve Gate-to-Emitter Voltage +30 \Y
Pp @ T¢ =25°C Maximum Power Dissipation 61 W
Po @ T¢c =100°C Maximum Power Dissipation 24
T \(l i d
J Operating Junction an 5510 + 150 oG
Tsta Storage Temperature Range
Soldering Temperature, for 10 seconds 300 (0.063 in. (1.6mm) from case)
Thermal Resistance
Parameter Min. Typ. Max. Units
Rosc Junction-to-Case - IGBT @ — — 21
Resc Junction-to-Case - Diode @ _ o 6.1 °C/W
Reua Junction-to-Ambient (PCB Mount Steady State) ® _ _ 50
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International

TR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. Typ. Max. Units Conditions
VgRces Collector-to-Emitter Breakdown Voltage 600 — — \% Ve =0V, |, =250 pA
AVgryces/AT Temperature Coeff. of Breakdown Voltage — 0.55 — VG |Vee=0V, |, =250pA (25-150°C)
Veen) Collector-to-Emitter Saturation Voltage — 1.60 1.85 I =5.0A, Ve =15V, T, =25°C
— 1.60 — \Y lc =5.0A, Ve =15V, T, =150°C
Ve Gate Threshold Voltage 45 — 7.0 V_ |Vee=Vee kb =200pA
AV /AT J Threshold Voltage temp. coefficient — -14 — mVPC |Vee = Vee b =200pA (25 -150°C)
gfe Forward Transconductance — 3.9 — S Ve =50V, |, =5.0A
loes Collector-to-Emitter Leakage Current — — 20 WA Voe= OV Vo = 600V
— — 100 Vge =0V, Ve =600V, T, =150°C
Ve Diode Forward Voltage Drop — 15 19 v k=508
— 1.3 — l-=5.0A, T, = 150°C
laes Gate-to-Emitter Leakage Current — — +100 nA |Vg=%30V
Switching Characteristics @ T,; = 25°C (unless otherwise specified)
Parameter Min. Typ. Max. Units Conditions
Qq Total Gate Charge (turn-on) — 24 36 Ic =5.0A
Qe Gate-to-Emitter Charge (turn-on) — 4.4 6.6 nC Ve = 400V
Qqc Gate-to-Collector Charge (turn-on) — 11 17 Vee =15V ©
Eon Turn-On Switching Loss o 170 380 lc =5.0A, Vcc =400V, Vg = 15V
Eoit Turn-Off Switching Loss — 150 365 pd Re =100Q, L=1.6mH, T, =25°C ®
Eiotal Total Switching Loss — 320 745 Energylos s es include tdl onddiode revers erecovery
td(on) Turn-On delay time — 38 55 lc =5.0A, Vcc =400V
1 Rise time o 32 49 ns Re =100, L=1.6mH
tdoff) Turn-Off delay time — 240 325 T,=25°C ®
1 Fall time s 10 26
Eon Turn-On Switching Loss — 250 — lc =5.0A, Vec =400V, Vge = 15V
Eott Turn-Off Switching Loss — 310 — [N} Rg =100, L=1.6mH, T, = 150°C
Etotal Total Switching Loss — 560 — Energyloss es include tdl onddiode revers erecovery
tan) Turn-On delay time — 32 — lc =5.0A, Ve =400V
tr Rise time — 31 — ns Re = 1002, L=1.6mH
tacof) Turn-Off delay time — 275 — T,=150°C
t Fall time — 305 —
Cies Input Capacitance — 580 — Vee =0V
Coes Output Capacitance — 24 _ pF Voo = 30V
Cres Reverse Transfer Capacitance — 14 — f=1Mhz
T, =150°C, Ic =20A
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Ve =480V, Vp = 600V
Re = 1009, Ve = +20V to OV
SCSOA Short Circuit Safe Operating Area 3 — — s Vee =15V, Vo = 400V, Vp = 600V
Rg = 1002, Rshunt = 50mQ, T¢ = 100°C
Erec Reverse recovery energy of the diode — 44 — I8 T,=150°C
trr Diode Reverse recovery time — 80 — ns Vce =400V, I =5.0A
Irr Peak Reverse Recovery Current — 6.4 — A Vae = 15V, Rg = 100Q, L=1.0mH
Notes:
@ Vge =80% (Vees), Ve = 20V, L = 1.6mH, Rg = 100Q.
@ Pulse width limited by max. junction temperature.
® Rgis measured at T, approximately 90°C.
@ When mounted on 1" square PCB (FR-4 or G-10 Material). For recommended footprint and soldering techniques refer to
application note #AN-994.
® Max limit based on statistical sample size characterization.
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Fig. 14 - Typ. Energy Loss vs. Ic

L = 1.6mH; Ve = 400V, Rg = 100Q; Ve = 15V.
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Fig. 16 - Typ. Energy Loss vs. Rg
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Fig. 13 - Typ. Transfer Characteristics
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1000
tE
— itd
2 100 OFF
g 7tdON e
'_
2 ——
S
g 10 >
R
1
0 2 4 6 8 10
Ic (A)
Fig. 15 - Typ. Switching Time vs. I
T, =150°C; L=1.6mH; Vg= 400V
Rg= 1009Q; Vge= 15V
1000
[t
#
’4/
n —T |
< 100 FrdoFe
[0]
£
[ f
(o]
£ tdoN_L——A
g 10 —
R
1

0 20 40 60 80
Rg (@)
Fig. 17- Typ. Switching Time vs. Rg
T,=150°C; L=1.6mH; Vce= 400V
ICE= 5.0A; VGE= 15V

100 120 140 160



IRG7RC10FDPbF International

TSGR Rectifier
14 12
12
10 P
10 Fp=— rd -
RG _22Q 7 //
gn: 8 /// =] EE: ° \\
& Rg =509 _—1 — =
6 | / ] \
Rg 1000 _A T~
4 #
RG _150Q
2 4
0 2 4 6 8 10 20 40 60 80 100 120 140 160
IF (A) Rg (Q)
Fig. 18 - Typical Diode Igg vs. I¢ Fig. 19 - Typical Diode Igg vs. Rg
T,=150°C T, = 150°C; |z = 5.0A
12 700
prd
o i 600 7

/ 500 £ f// L

1500 / // 100Q /' 50¢ /\
/ 400 —

6 // 300 //71—/ N \
=

4 200 |

IRR (A)
[e]

QRR (nC)

150 200 250 300 350 400 450 100 150 200 250 300 350 400 450
dig /dt (A/us) dig /dt (A/ps)
Fig. 20 - Typical Diode Igg vs. dig/dt Fig. 21 - Typical Diode Qrp

Vee= 400V; Vge= 15V; Vce=400V; Vge= 15V; Ty = 150°C
lce= 5.0A; T, = 150°C

120 16 70

RG=22Q
100

e 14 / 60

/ /i;i;ij:og 12 \TSC /ISC 50
- — LN/ .
é/ Rg = 150Q_] ! 8 \/ %

/N .

’ N

[oe]
o

Energy (uJ)
[e)]
o
Time (us)
() waung

N
o

AN

N
o
D

\
0 4 10
2 4 6 8 10 12 8 10 12 14 16 18
IF (A) Vgg (V)
Fig. 22 - Typical Diode Eggvs. If Fig. 23- Typ. Vge vs. Short Circuit Time
T,=150°C V=400V, T¢ =25°C

6 www.irf.com



ntemationa IRG7RC10FDPbF

ISR Rectifier

1000 16 T T
K
- 14 Vepg =400 |/
1es <
= 12
T 100 G
a 2 10 /
3 g . 7
c =
[
I NG s/
©
g N — T e
S 10 = 2 /
T — © 4
Cres (Llé /
> 2
1 0
0 100 200 300 400 500 0 5 10 15 20 25
Vee (V) Q . Total Gate Charge (nC)
Fig. 24 - Typ. Capacitance vs. Vg Fig. 25 - Typical Gate Chargevs. Vgg
Vge= 0V; f = 1MHz lce=5.0A, L=2.2mH
10
0 1 [=D=050
£ i
N 0.20
- t |
o 0.1|C = ~ ! i ;
& 0.1 0.05 R, R, Ri (°C/W)| i (sec) ||
Q ' 1 — i Ve v Hf ==
2 o0 — T e i Y, [ 00958 | 0.000027
o 0.01=="TT 1] . — 0.7741 | 0.000090 [7]
g - » “ l\ I I 0.7623 | 0.001361
= ~
% .01 - Ci= TiRi 0.4143 | 0.008579 |H
a = = F——
2 SINGLE PULSE Notes: 111 —
THERMAL RESPONSE ) 1. Duty Factor D = t1/t2
| |||||| | | | 2PeakT PdmethJc+Tc"
0.001 L 111 L1l
1E-006 1E-005 0.0001 0.001 0.01 0.1
t4 , Rectangular Pulse Duration (sec)
Fig 26 - Maximum Transient Thermal Impedance, Junction-to-Case (IGBT)
10 ES st
I 1y
e D = 0.50
| -
o | L
s 0.20 =
N t
< Eﬂﬂlc,,,,,,,iif?,‘, S ) I A 1 S I A
8 IE o] : .
] 0.05 7Za R, R, Ri (°C/W)| i (sec) (i
3 | i A LT j Y, [0.1087 | 0000010
o 0.02.-——- / J;
= T L A . . 2.2452 | 0.000193
€ 01 F==0.01 7 l\ I I I 27306 | 0.001761
é Ci= ti/Ri 1.3465 | 0.013390 [
A" SINGLE PULSE Notes: - H——]
/1 | | (THERMAL RESPONSE ) 1. Duty Factor D = t12
/ 2. Peak Tj= P dm x Zthjc + Tc
0.01 I T B
1E-006 1E-005 0.0001 0.001 0.01 0.1 1

t4 , Rectangular Pulse Duration (sec)
Fig. 27 - Maximum Transient Thermal Impedance, Junction-to-Case (DIODE)
www.irf.com 7



IRG7RC10FDPbF

=VCC
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

NOTES:
[ Z& 1.— DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994
A 2.— DIMENSION ARE SHOWN IN INCHES [MILLIMETERS]
3 {#[.010@[c[A]8]
A* LEAD DIMENSION UNCONTROLLED IN L5.
J [AEPAN
22 ( A ﬁ 7 DIMENSION D1, E1, L3 & b3 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.
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.
D/ /B\- 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.
il i g J’LA ﬂ DIMENSION b1 & c1 APPLIED TO BASE METAL ONLY.
i DATUM A & B TO BE DETERMINED AT DATUM PLANE H.
A Ls ‘ 9.— OUTLINE CONFORMS TO JEDEC OUTLINE TO-252AA.
j L Tl 5
2x b2 [$1.010@[c[AE] a DIMENSIONS N
0
2 [~ B | MILLIMETERS INCHES T
0 £
L | MING | MAX. || MIN.  MAX. | s
A | 218 | 239 || o085 | .004
Al - 013 - .005
b 0.64 0.89 .025 .035
b1 0.65 0.79 .025 .031 7
b2 | 0.76 | 114 || 030 | .045
b3 | 4.95 | 546 || 195 | 2156 | 4
c | 046 | 0,61 018 | .024
¢t | 041 | 056 || 016 | 022 | 7
c2 | 0.46 | 0.89 018 | .035
- D | 597 | 622 235 | .245 6 LEAD ASSIGNMENTS
R B DI | 521 - 205 - 4
6.35 6.73 .250 .265
E 2 26 6 HEXFET
E1 4.32 - 170 - 4
AN e 2,29 BSC ,090 BSC 1.— GATE
H | 940 | 10.41 || 370 | 410 2.~ DRAN
THERMAL PAD L | 140 | 178 || 055 | .070 i" ;gi‘RNCE
A\ L1 | 274 BScC 108 REF. -
L2 0.51 BSC 020 BSC
01 ‘%/‘7/“5 VN L3 | 0.89 1.27 035 050 4
¢ N N o E . . .
\“‘/‘/@ I R R I N IGBT & CoPAK
L N () 15| 114 | 152 || 045 | 060 | 3 1.~ GATE
| (DATUM A) SECTION C-C ] (ol 10° 0° 10° 2.— COLLECTOR
o1 o 15 o 15t 3.— EMITTER
e fn o | 25 2 5 25 4.~ COLLECTOR

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

EXAMPLE: THIS IS AN IRFR120 PART NUMBER

WITH ASSEMBLY INTERNATIONAL
LOT CODE 1234 RECTIFIER IRER120 DATE CODE
ASSEMBLED ONWW 16, 2001 LOGO TOR 116A YEAR 1 = 2001
IN THE ASSEMBLY LINE "A" 12 34 WEEK 16
Note: "P" in assembly line position ASSEMBLY HNEA
indicates "Lead-Free" LOT CODE

'P' in assembly line position indicates
"Lead-Free" qualification to the consumer-level

PART NUMBER
oR  MEMIEML L s oo
P = DESIGNATES LEAD-FREE
LOGO TER Pii6A PRODUGT (OPTIONAL)
12 P = DESIGNATES LEAD-FREE
PRODUCT QUALIFIED TO THE
ASSEMBLY
P CONSUMER LEVEL (OPTIONAL)
YEAR 1 = 2001
WEEK 16

A = ASSEMBLY SITE 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

R % AR AR ZF

E— 5 16.3 (.641) 16.3 (.641)
[Ej @Cj 15.7 (.619) 15.7 (.619)

12.1(.476) | _ _| FeED DIRECTION 81(.318) | |
19 (4e9)  — TEEDDRECTR 79(312) FEED DIRECTION
NOTES :

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

(7 13 INCH @Q@ -

16 mm% Fﬁ

NOTES:
1. OUTLINE CONFORMS TO EIA-481.

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.

International
TR Rectifier

IR WORLD HEADQUARTERS:101 N. Sepulveda Blvd., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 02/2012

www.irf.com 11



