International
TSR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR WITH

ULTRAFAST SOFT RECOVERY DIODE

PD - 97316

IRG4PC50SDPbF

Standard Speed CoPack IGBT

Cc
Features
« Standard: Optimized for minimum saturation voltage Vces=600V
and low operating frequencies (<1kHz)
» IGBT co-packaged with HEXFRED™ ultrafast,
ultra-soft-recovery anti-parallel diodes for use VeE(on)typ. = 1.28V
in bridge configurations
« Industry standard TO-247AC package E @Vee =15V, Ic =41A
Benefits n-channel
« Generation -4 IGBT's offer highest efficiencies
available
« IGBT's optimized for specific application conditions C
« HEXFRED diodes optimized for performance with
IGBT's . Minimized recovery characteristics require
less/no snubbing NE
C
G
TO-247AC
G C E
Gate Collector Emitter
Absolute Maximum Ratings
Parameter Max. Units
Vees Collector-to-Emitter Breakdown Voltage 600 V
lc @ Te =25°C Continuous Collector Current 70
Ic @ Tc = 100°C | Continuous Collector Current 41
low Pulsed Collector Current ® 140
I Clamped Inductive Load Current @ 140 A
Ir @ Tc = 100°C | Diode Continous Forward Current 25
lew Diode Maximum Forward Current @ 280
Vee Continuous Gate-to-Emitter Voltage +20 V
Pp @ Tg =25°C  |Maximum Power Dissipation 200 W
Pp @ Tc = 100°C |Maximum Power Dissipation 78
T, Operating Junction and -55 to +150
Tste Storage Temperature Bange °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
Rgyc (IGBT) Thermal Resistance Junction-to-Case-(each IGBT) — — 0.64
Reyc (Diode) Thermal Resistance Junction-to-Case-(each Diode) — — 0.83 °C/W
Recs Thermal Resistance, Case-to-Sink (flat, greased surface) — 0.24 -—
Raya Thermal Resistance, Junction-to-Ambient (typical socket mount) — — 40
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. |Units Conditions Ref.Fig
Verices Collector-to-Emitter Breakdown Voltage 600 — — V' |Vge=0V, Ig = 250pA
AVrices/AT; | Temperature Coeff. of Breakdown Voltage — 0.75 — | V/°C |Vee =0V, Ic = imA (25°C-150°C)
— 1.28 1.36 lo=41A, Ve =15V, T, =25°C 2
VeE(on) Collector-to-Emitter Saturation Voltage — 1.62 — V |l =80A, Vge=15V, T,=25°C
— | 125 | — lc = 41A, Vge = 15V, T, = 150°C
VeEh) Gate Threshold Voltage 3.0 — 6.0 V  |Vece = Veg, lc = 250pA 3
AVeean/ATJ | Threshold Voltage temp. coefficient — -9.3 — |mV/°C{Vce = Ve, Ic = 250pA (25°C - 150°C)
gfe Forward Transconductance 17 34 — S |Vee =100V, Ic=41A
— — 250 Ve = 0V, Ve = 600V
lces Collector-to-Emitter Leakage Current — — 2.0 pA |Vee=0V, Vge =10V, T, =25°C
— — | 1000 Ve = OV, Ve = 600V, T, = 150°C
Vem Diode Forward Voltage Drop — 1.3 1.7 V |lg=25A 13
— 12 | 15 If = 25A, T, = 150°C
laes Gate-to-Emitter Leakage Current — — +100| nA |Vge==zx20V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. [Units Conditions Ref.Fig
Q, Total Gate Charge (turn-on) — 180 280 lc=4A 8
Qqe Gate-to-Emitter Charge (turn-on) — 24 37 nC |Vge=15V
Qqc Gate-to-Collector Charge (turn-on) — 61 92 Ve = 400V
Eon Turn-On Switching Loss — 0.72 — lc =41A, Ve = 480V, Vg = 15V 18a, 18b
Eqi Turn-Off Switching Loss — 8.27 — md |Rg=5.00Q, T,=25°C 18c
Eiotal Total Switching Loss — 8.99 13 Energy losses include tail & diode reverse recovery
td{on) Turm-On delay time — 33 — lc =41A, Vec = 480V, Ve = 15V 18a, 18b
t, Rise time — 30 — ns |Rg=5.0Q, L=200uH, T,=25°C 18c
Td(off) Tumn-Off delay time — 650 980
t Fall time — 400 600
Eiotal Total Switching Loss — 15 — mJ
td{on) Tumn-On delay time — 31 — lc =41A, Ve = 480V, Ve = 15V 18a, 180
t, Rise time — 31 — ns |Rg=5.0Q, L =200uH 18c
Td(off) Turmn-Off delay time — 1080 — T,=150°C
t Fall time — 620 —
Cies Input Capacitance — 4100 — pF |Vee=0V 7
Coes Output Capacitance — 250 — Vee =30V
Cres Reverse Transfer Capacitance — 48 — f=1.0Mhz
trr Diode Reverse Recovery Time — 50 75 ns |[T;=25°C, Vg =200V, Ir = 25A, di/dt=200A/ps 14
105 | 160 T, = 125°C, Vg = 200V, I¢ = 25A, di/di=200A/us | 18a, 18d
Iy Peak Reverse Recovery Current — 45 10 A |T,=25°C, Vg=200V, Iz = 25A, di/dt=200A/us 15
— | so 15 T, = 125°C, Va = 200V, Ir = 25A, di/di=200A/us | 1ea, 10
Q, Peak Reverse Recovery Current — 112 375 nC |T,=25°C, Vg=200V, Iz = 25A, di/dt=200A/us 16
— 420 1200 T, =125°C, Vg = 200V, | = 25A, di/dt=200A/us 18a, 18d
dijrey/dt Peak Rate of Fall of Recovery During t, — 250 — | Adus |T,=25°C, Vg =200V, Ig = 25A, di/dt=200A/us 17
— | 160 | — T, = 125°C, Vp = 200V, Ir = 25A, di/dt=200A/us

Notes:
@ Repetitive rating: Vge=15V; pulse width limited by maximum junction temperature. (See figure 20)

@VCC:SOO/‘O(VCEs}, VGE:‘| SV, RG =5.0Q. (See ﬁgure 19)
@ Pulse width < 80ps; duty factor < 0.1%.
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Total Switching Losses (mJ)
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Fig. 11 - Typical Switching Losses vs.
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Fig. 13 - Maximum Forward Voltage Drop vs. Instantaneous Forward Current

1000 g = 20V

T, =125°C
<
5
E
3 100 s + - |
z
E
w
3 /
B 10 =t + 2z |
£ 7 i
O r
S H
o

; SAFE OPEH;ATING AREA
1 10 100 1000
V. Collector-to-Emitter Voltage (V)
Fig. 12 - Turn-Off SOA

| /&

17
y
LT, = 150°C

_}T=125C
—FT,= 25°CT—]
1.8 2.2 26
www.irf.com



Internationall
TGR Rectifier

140
|
b~ V= 200V
""'-,‘.' Ty=125°C ===
120 it < T,=25°C =— ||

trr = (I"IS)

20
100

dif/dt - (A/ps)

1000

Fig. 14 - Typical Reverse Recovery vs. dig/dt

1500
Vg =200V
HT,=125°C ===
T)=25°C =
1200 >
I”
rd
o, !
”,
F
'l
ey 4
5)5 900 i -
. lp=50A~__»° oo
c ’ e
i '4' \\\ ‘o‘
™
C s ) el '1§|
lp = 25A~_o7 Pl N -7
LN L | B a‘/
P g =
7 -
- o"'\\\ .."‘ / 1
’l "0 \)\‘,- ///
300 f=== — = —
- gl
o -- __.__..-—
TR g =10A

100

di; /dt - (A/ps)

1000

Fig. 16 - Typical Stored Charge vs. dig/dt

www.irf.com

IRG4PC50SDPbF

100 Y
V= 200V
| T,=125°C ===
T)=25°C =
<
=
C
o
1
100 1000
di /dt - (A/ps)
Fig. 15 - Typical Recovery Current vs. dig/dt
10000

[| V=200V
T, =125°C ===
H T) = 25°C ==

1000

di(rec)M/dt - (A/us)
N
NN

/, JgZ
A e 1= sa
1

1000
dit /dt - (A/ps)

Fig. 17 - Typical diecyw/dt vs. dig/dt



IRG4PC50SDPbF

International
TGR Rectifier

]
\ 90% Vge
+Vge
\
Vee
90% I
o [10% Vce‘ ©
= == 4304F 5% Ic
80% =
of Vee D.UT. ) -———‘/
(ol tdl(off)—
(g
t1+5pS
/ Eoff = [ Vceic dt
t

Fig. 18a - Test Circuit for Measurement of
ILms Eonu Eoﬁ(diode}s 1:rrs er, Irrs 1:d[chr'l}u trs td{uﬂ)s 1:f

Fig. 18b - Test Waveforms for Circuit of Fig. 18a, Defining
Eofr, taom,

L trr
GATE VOLTAGE D.UT. . - ar =fid dt
tx
10% +Vg Vg ‘ / -
| tx / >
o 10% I
__________________________ 10% Vee
Voo
v DUT VOLTAGE
ce AND CURRENT Vpk i
y 7 —
10% le \\
Vee Ipk
N\ 90% lo o J
v \ y DIODE RECOVERY
: WAVEFORMS
> la—wi5%Voe— " | !
td(on) tr —_Ty 2
NN N N _.—El- Eon =‘/:|’ce ie dt t4
SN NN t ™ | Erec= [vdiddt
NN NNNNNNNR NN \a
a T DIODE REVERSE AN
i RECOVERY ENERGY N
2 iy \._
3 28

Fig. 18d - Test Waveforms for Circuit of Fig. 18a,

Fig. 18c - Test Waveforms for Circuit of Fig. 18a,
Deﬁning Erec, ter, Qs e

Defining Eon, ta(on). tr

www.irf.com



emctionl IRG4PC50SDPbF

TGR Rectifier

DEVICE UNDER TEST
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Figure 18e. Macro Waveforms for Figure 18a's

Test Circuit
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Figure 19. Clamped Inductive Load Test Figure 20. Pulsed Collector Current
Circuit Test Circuit
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TO-247AC Package Outline

Dimensions are shown in millimeters (inches)
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T D ‘e ﬁ )T BCLUDE MOLD FLASH, MOLD: FLASH SHALL NOT EXCEED 0057 (0127)
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OF 1.5 " TO THE TOP OF THE PART WITH A MAXMUM HOLE
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TO-247AC Part Marking Information
EXAMPLE: THIS IS AN IRFPE30
WITH ASSEMBLY O _ PART NUMBER
LOT CODE 5657 INTERNATIONAL pr
ASSEMBLED ON WW 35, 2001 RECTIFIER || IRFPE0
IN THE ASSEMBLY LINE "H" LOGO TOR o
r ~ DATE CODE
Note: *F* | biv line posit ASSEMBLY ~ YEAR 1 = 2001
ole: In assemoly line positon
ndicates "Lead.Free" LOT CODE WEEK 35
LINE H

TO-247AC 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

TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information. 04/08
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