


TTIT IO IOTIT ] International

IR Rectifier
Electrical Characteristics @ T j = 25°C (unless otherwise specified)
Parameter Min. |Typ. |Max. |Units Conditions
V(BR)CES Collector-to-Emitter Breakdown Voltage | 600 | ---- | ---- \Y Ve = 0V, Ic = 250pA
V(BR)ECS Emitter-to-Collector Breakdown Voltage 18 | ---- | ---- \Y Vge =0V, Ic = 1.0A See Fiq. 2.5
Ver)ces/ T] Temperature Coeff. of Breakdown Voltage| ---- [0.63 | ---- [ V/°C | Vge = 0V, Ic = 1.0mA
VCcE(on) Collector-to-Emitter Saturation Voltage | ---- |1.72 | 2.1 Ilc = 20A Ve = 15V
---- |2.15| ---- \ Ic = 40A
- | 1.7 | ---- Ic =20A, T;=150°C
VGE(th) Gate Threshold Voltage 30 |----16.0 Vce = VeE, Ic = 250pA
Vge@ny T4 Temperature Coeff. of Threshold Voltagg ---- | -13 | ---- [mV/°C| VcE = VgE, Ic = 250pA
Ote Forward Transconductance 11 18 | ---- S Vce = 100V, Ic = 20A
---- | ---- | 250 Vge = 0V, Vce = 600V
lces Zero Gate Voltage Collector Current ---- | ---- 1 2.0 | PA | Ve =0V, Vcg = 10V, T; = 25°C
---- | ---- 12500 Vge = 0V, Vce = 600V, T; = 150°C
lees Gate-to-Emitter Leakage Current ---- | ---- |£100| nA | Vg = £20V
Switching Characteristics @ T ; = 25°C (unless otherwise specified)
Parameter Min. |Typ. [Max. | Units Conditions
Qg Total Gate Charge (turn-on) ---- | 100 | 150 Ic = 20A
Qge Gate - Emitter Charge (turn-on) ---- | 16 | 25 nC | Vcc = 400V See Fig. 8
Qgc Gate - Collector Charge (turn-on) ---- | 40 60 Vge = 15V
td(on) Turn-On Delay Time -—-- | 34 | ---- Ty=25°C
tr Rise Time -—-- [ 19 | ---- ns | lIc = 20A, Vcc = 480V
ta(off) Turn-Off Delay Time ---- [ 110 | 175 Vge = 15V, Rg = 10
tf Fall Time ---- | 120 | 180 Energy losses include "tail"
Eon Turn-On Switching Loss ---- [0.32 ] ----
Eoff Turn-Off Switching Loss ---- 10.35| ---- mJ | See Fig. 10, 11, 13, 14
Ets Total Switching Loss ---- [0.67 ] 1.0
td(on) Turn-On Delay Time ---- [ 30 | ---- T3=150°C,
tr Rise Time -—-- [ 19 | ---- ns | lIc = 20A, Vcc = 480V
ta(off) Turn-Off Delay Time ---- [ 220 | ---- Vge = 15V, Rg = 10
tf Fall Time ---- 1160 | ---- Energy losses include "tail"
Ess Total Switching Loss -1 14 | ---- mJ | See Fig. 13, 14
Le Internal Emitter Inductance ---- | 13 | ---- nH | Measured 5mm from package
Cies Input Capacitance ---- (2100 ---- Vge = OV
Coes Output Capacitance ---- | 140 | ---- pF | Vcc = 30V See Fig. 7
Cres Reverse Transfer Capacitance -—-- | 34 | ---- f =1.0MHz
Notes:
Repetitive rating; Vgg = 20V, pulse width limited by Pulse width  80ps; duty factor 0.1%.

max. junction temperature. ( See fig. 13b)

Pulse width 5.0us, single shot.
Vee = 80%(Vees), Vee = 20V, L = 10pH, Rg =10
(See fig. 13a)

Repetitive rating; pulse width limited by maximum
junction temperature.

2 www.irf.com



International [T IO ]

TGR Rectifier

80

Forboth: Triangullarwavle: i
Duty cycle: 50% )
Ty=125°C " s
Teink = 90°C X
Gate drive as specified
60 - Power Dissipation = 40W J» Clamp voltage:
:(\ \ : 80% of rated
= Square Wave: =eemeome- \\
o NN
= 20 — 60% of rated
8 voltage \\
= .. . \
3 I, My =—p—— =ill .
T I N
20 — L o
J\\ Ideal diodes i R iy
iy o &
1 " "':T
0 [ |
0.1 1 10 100
f, Frequency (kHz)
Fig. 1 - Typical Load Current vs. Frequency
(For square wave, I=Igrps of fundamental; for triangular wave, 1=lpy)
1000 1000
< <
= =
o g
5 e 5 -
O / © 100
100 1 —
5 Ti=25°CA/ e 7
E /4 B E T)=150°C L2~
£ T;=150°C || £ /
w w
S S /
; / : /[
S 10 o 10 77—
) 71 2 £
= /] S /
© T e y 4
- 1/ -~ [/ Vee =10V
Vge = 15V / / cc
X 20us PULSE WIDTH . Sus PULSE WIDTH
01 1 10 4 6 8 . 10 12
Ve . Collector-to-Emitter Voltage (V) Vg, Gate-to-Emitter Voltage (V)
Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics

www.irf.com 3



TTIT IO IOTIT ] International

IR Rectifier

40 2.5
N Ve = 15V [V =15V
= = 80pus PULSE WIDTH L
= \ ) ——T"1 | Ic = 40A
= > >
o NG = 1"
= 30 N 1) 1
S > L1
(@) \ — 20 =
— N ()
o =
3 N =
3 AN 5 lc = 20A ]
= =
S \\ £
(@] o
a N S s
= \ % ‘ I LO/?
jun CcC =
= 10 \ O
(3] L
= o
>
0 1.0
25 50 75 100 125 150 -60 -40 -20 O 20 40 60 80 100 120 140 160
Tc , Case Temperature (°C) T;, Junction Temperature (°C)

Fig. 4 - Maximum Collector Currentvs. Case

Fig. 5 - Collector-to-Emitter Voltage vs.
Temperature

Junction Temperature
' E=as
-
!
-
o | D =050 _—
2 ————"/
> ot
= A
@ 0.20 A
S 0.1 -—-/ P
> [ 0.10 A
o | =il Fom
= ; 277
c 0.05 s o~
o P’ !
2 T o~ SINGLE PULSE ty
= 0.02/// (THERMAL RESPONSE)
| Notes:
é 0.61’ 1. Duty factor D = t1/t2
/‘ 2.Peak Ty= PpmX Zipic + T
0.01
0.00001 0.0001 0.001 0.01 0.1 1 10

t1 , Rectangular Pulse Duration (sec)

Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case

4 www.irf.com



International
ISR Rectifier

20
4000 =
VgE = 0V, f= 1MHz \TCE_;S/SV
Cies =Cge + Cgc. Cce SHORTED ~ ¢ -
N | [Cres =Cgc ::
\ Coes=Cce * Cgc o 16
T 3000 Ci s /
LL “ies = A
= N 2 /
@ N o 12 v
Pt T~ = d
S \ 5.\ é
'g 2000 N — w
o Coes S s 5
O ™N &
. N =
o \\ o /
1000 }—Cres ~
N 4 /
\\ NN oy /
™ N >
NN \
‘_ 0
0
1 10 100 0 20 40 60 80 100 120
V¢, Collector-to-Emitter Voltage (V) Qqg. Total Gate Charge (nC)
Fig. 7 - Typical Capacitance vs. Fig. 8 - Typical Gate Charge vs.
Collector-to-Emitter Voltage Gate-to-Emitter Voltage
1.1 10
Ve = 480V Rg =10
Vge =15V Vee =15V
T, =25°C . Vce =480V
Lo lc =20A 'g lc = 40A |
E \z-n/ L1
P / 2 ="
L A n .
0.9 - et =
— // = L
(=)
| ‘= -
% o / § ] lc = 10A
= / = -~ L]
(% / wn ——t -
= // < 1"
S 07 k) o
= / — A
-1
0.6 0.1

10 20 30

R g, Gate Resistance (

40 50 60

-60  -40

)

Fig. 9 - Typical Switching Losses vs. Gate
Resistance

www.irf.com

20 0 20 40 60 80 100 120 140 160

Ty, Junction Temperature (°C)

Fig. 10 - Typical Switching Losses vs.

Junction Temperature



e arg i

Total Switching Losses (mJ)

4.0

Rg =10

T, =150°C

Vcc = 480V

Vee =15V
3.0 //

A
2.0 //
4
1.0 /
0.0
0 10 20 30 40 50

Ic . Collector-to-Emitter Current (A)

Fig. 11 - Typical Switching Losses vs.
Collector-to-Emitter Current

IC, Collector-to-Emitter Current (A)

1000

100

10

International

IR Rectifier
VGE: 20V
T; =125°C
/
/I !SAFE OPERATING AREA!
/
i
f
J
J
II
1 10 100 1000

Vg Collector-to-Emitter Voltage (V)

Fig. 12 - Turn-Off SOA

www.irf.com



International
ISR Rectifier

50V

*Driver same type as D.U.T.; Vc = 80% of Vce(max)
*Note: Due to the 50V power supply, pulse width and inductor
will increase to obtain rated Id.

Fig. 13a - Clamped Inductive
Load Test Circuit
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Fig. 13b - Pulsed Collector
Current Test Circuit

Fig. 14a - Switching Loss
Test Circuit

* Driver same type
as D.U.T., VC = 480V

Fig. 14b - Switching Loss
Waveforms
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LEAD ASSIGNMENTS
-GATE

1

2.
3.
4 -

* LONGER LEADED (20mm)
VERSION AVAILABLE (TO-247AD)
TO ORDER ADD "-E" SUFFIX
TO PART NUMBER

CONFORMS TO JEDEC OUTLINE TO-247AC (TO-3P)
Dimensions in Millimeters and (Inches)

DIMENSIONS & TOLERANCING
PER ANSIY14.5M, 1982.
CONTROLLING DIMENSION : INCH.
DIMENSIONS ARE SHOWN
MILLIMETERS (INCHES).
CONFORMS TO JEDEC OUTLINE
TO-247AC.

COLLECTOR
EMITTER
COLLECTOR
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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.
Data and specifications subject to change without notice. 12/00
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