Bulletin 12113 rev. D 04/99

International QUIETIR Series
TGR Rectifier 60EPF.. 60CPF..

FAST SOFT RECOVERY
RECTIFIER DIODE V. <1llV@30A

trr = 70ns
VRRM 200 to 600V

Description/Features

The 60EPF.. & 60CPF.. fast soft recovery QUIETIR
rectifier series has been optimized for combined short
reverse recovery time and low forward voltage drop.
The glass passivation ensures stable reliable
operation in the most severe temperature and power
cycling conditions.

Typical applications are both:
B Output rectification and freewheeling in
inverters, choppers and converters
H and input rectifications where severe
restrictions on conducted EMI should be met.

Major Ratings and Characteristics Package Outline
Characteristics 60EPF.. |Units
60CPF..
IF(AV) Sinusoidalwaveform 60 A
Virm 200 to 600 \%
IFSM 830 A
V. @30AT,=25°C 11 Vv
trr @ 1A,100A/us 70 ns
T, -40t0150 °C TO-247AC (Modified)
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Voltage Ratings
VRRM , maximum VRSM , maximum non repetitive IRRM
Part Number peak reverse voltage peak reverse voltage 150°C
\% \% mA
60EPF02, 60CPF02 200 300 5
60EPF04, 60CPF04 400 500
60EPF06, 60CPF06 600 700
Absolute Maximum Ratings
Parameters 60.PF.. | Units Conditions
IF(AV) Max.AverageForward Current 60 A @Tc:106°C,180°conduction halfsinewave
l.qu Max.PeakOneCycleNon-Repetitive 700 A 10msSinepulse, ratedVggyapplied
SurgeCurrent 830 10msSine pulse,novoltagereapplied
1t Max. ’tforfusing 2450 p2s | LOmsSinepulse ratedVpgyapplied
3460 10msSinepulse,novoltagereapplied
12Vt Max. I>Vtforfusing 34600 | A%Vs | t=0.1to10ms,novoltagereapplied
Electrical Specifications
Parameters 60.PF.. | Units Conditions
Vew  Max. Forward Voltage Drop 1.3 \% @ 60A, T, =25°C
r Forward slope resistance 5.0 mQ
L T,= 150°C
V(o) Thresholdvoltage 0.88 \
Iy  Max.Reverse Leakage Current 0.1 T,= 25°C
mA Vg =rated Vo,
5.0 T,=150°C
Typical Recovery Characteristics
Parameters 60.PF.. | Units Conditions
" Reverse Recovery Time 180 ns I @ 60Apk
I Reverse Recovery Current 3.4 A @ 25A/ ps
Q,, ReverseRecoveryCharge 0.5 uC @25°C
S Snap Factor tb/ta 0.5 typical
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Thermal-Mechanical Specifications

Parameters 60.PF.. | Units Conditions
T, Max.JunctionTemperatureRange -40t0150 °C
stg Max. Storage TemperatureRange -40t0150 °C
Ryyc Max.ThermalResistance Junction 04 °CIW DCoperation
toCase
Rya Max.ThermalResistanceJunction 40 °CIw
toAmbient
Rycs TypicalThermalResistance, Caseto 0.2 °C/IW Mountingsurface,smoothandgreased
Heatsink
wt  Approximate Weight 6(0.21) g(oz.)
T Mounting Torque Min. 6(5) Kg-cm
Max. 12(10) | (Ibf-in)
Case Style TO-247AC JEDEC (Modified)
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Fig. 4 -Forward Power Loss Characteristics

www.irf.com

3



60EPF.. 60CPF.. QUIETIR Series

Bulletin 12113 rev. D 04/99

International

800
< At Any Rated Load Condition And With
2 Rated VrRrm Applied Following Surge.
@ 700 Initial T y= 175°Cf]
3 | L1+ @60 Hz 0.0083 5
° 111 @50 Hz 0.0100 §

L1

2
[ N,

500
0 N
g NN
= NN
o 400 N
£ N
2 \
T 300 _ R
~ 60.PF.. Series q
g L] hh
o 200

1 10 100

Number Of Equal Amplitude Half Cycle Current Pulses (N)

Fig.5-Maximum Non-Repetitive Surge Current

Peak Half Sine Wave Forward Current (A)

IR Reclifier
900 — T T T T — T
Maximum Non Repetitive Surge Current
800 I\ Versus Pulse Train Duration.
\ Initial T 3= 195°C
700 N— 1= No Voltage Reapplied-
\ X// Rated V rrn Reapplied
600 NN
\ \\
500 ™ N
\\\ \\
400 : \\\
N
300 ~
\\::.,_
200 (—60.PF.. Series &
100
0.01 0.1 1

Pulse Train Duration (s)
Fig. 6 -Maximum Non-Repetitive Surge Current

1000 — e
— =
§, —T,= 150°C o
5 =
5 ~T,=25°C
O 100 / J
° 77
g #
S 7
(o]
[
3
o] 10 +H
= 17
8 1
c 1
8 11
2 /’,’ 60.PF.. Series
1
0 05 1 15 2 25 3 35 4

Instantaneous Forward Voltage (V)

Fig. 7 - Forward Voltage Drop Characteristics

0.1

N

~ 0.2

El

= ——

o N

£ \ 30A
=

> 015 \

§ \ \l.OLA
9] N —~—
§ [~ 5A
9]

o

g

=]

£

3

=

N o~
60.PF.. S;enes \\ 1A
T;=25°C \I\
0.05 L
0 40 80 120 160 200

Rate Of Fall Of Forward Current - di/dt (A/ps)

Fig. 8-Recovery Time Characteristics, T;=25°C

Maximum Reverse Recovery Time - Trr (Us)

0.45
N
0.4 \\
035 P\ ~3 b
03 \\ \ \R\
) 30A
08 \ 1 _10a
~{_ T
o2 \\SA
. \\ I\\
0.15 |60 PF.. Series == 1A
;=150 °C \i\
01 | |

.10 20 30 40 50 60 70 80 90 100
Rate Of Fall Of Forward Current - di/dt (A/us)

Fig.9-Recovery Time Characteristics, T;=150°C

www.irf.com



Infernational 60EPF.. 60CPF.. QUIETIR Series

TR Rectifier Bulletin 12113 rev. D 04/99
~ 4 o 5
G Q T 1 ]
3 .
2 | 60.PF.. Series i S |60PF. Series | = 60A e
o T,=25°C = 60A Ie] T,=150°C ‘A
' o S0
8,, 3 o //
© @ //
6 / 6 3 /
30 A
> 10A L~
T P yd /// g v
o o] L—1
§ p / é 5 // -
: ST L e 7
@ | 2 ———
% 1 B — 5 A % 1 c’-—
g A1 2 A
Y = i =
E I E o
g 0 40 80 120 160 200 g 10 20 30 40 50 60 70 80 90 100
Rate Of Fall Of Forward Current - di/dt (A/us) Rate Of Fall Of Forward Current - di/dt (A/ps)
Fig. 10-Recovery Charge Characteristics, T,=25°C Fig. 11-Recovery Charge Characteristics, T, =150°C
$ g BT T ]
= L 60.PF.. Series £ —60.PF.. Series
e T,=25°C - o — 150 °
é 20 1 '3 I 60 A 5 20 T 150 °C 1oy = 60 A Pd
g s ]
> 30A
g 15 % 15 // ~30 A
g — Z iy
9] 7
s 10 / _"0A & 10 — 1 _L—"
o /‘4/-' g SA
% /,/(/ 5A o p. | |
o //‘ ‘/*l'/’ & - ’417—
E 5 = 1A c 5 =
E R
g 3
= 0 s 0
0 40 80 120 160 200 10 20 30 40 50 60 70 80 90 100
Rate Of Fall Of Forward Current - di/dt (A/ps) Rate Of Fall Of Forward Current - di/dt (A/ps)
Fig.12-Recovery CurrentCharacteristics, T ;=25°C Fig. 13- Recovery Current Characteristics, T,=150°C
g l 1T T T T TT
S Steady State Value[[]
0 (DC Operation)  H1
=
N
@ D = 0.50 =
0 | =
2 D = 033 —r—
% — At ////
—D = 025 T~
9] _ 1 1
o 0.1 =D=017
E —D =008 T
s i
e _~ | [Single Pulse 60.PF.. Series
[0} =
ey
—
i<
Q
2
g o001
0.001 0.01 0.1 1 10

Square Wave Pulse Duration (s)

Fig. 14 -ThermalImpedance Z,, ;- Characteristics

www.irf.com 5



60EPF.. 60CPF.. QUIETIR Series Internationall

Bulletin 12113 rev. D 04/99 TR Rectifier
Outline Table
3.65 (0.144)
) 5.30 (0.209)
15.90 (0.626) 355 0.139)°" W -—
15.30 (0.602) ’ : 2.5(0.098)
E
* 1.5 (0.059)
] ¥ 570022 |
D ( 5.30 (0.208) ]
20.30 (0.800) J NZERN —
19.70 (0.775) 5.50 (0.217)
4,50 (0.177)
1 3 + (2 PLCS.)
= _
14.80 (0.583)
14.20 (0.559) 4.30(0.170)
3.70 (0.145)
2.20 (0.087) | 2.40 (0.095)
1.40 (0.056) MAX. > MAX
1.00 (0.039) 080 (0.032)
0.40 (0.213)
10.94 (0.430)
10.86 (0.427)
Dimensionsinmillimetersand(inches)
Ordering Information Table
Device Code
60 | E BASE
CATHODE
® @ :
- CurrentRating 1 3
- Circuit Configuration: CATHODE ANODE
E = Single Diode
- Package:
P = TO-247AC (Modified)
- Type of Silicon:
F = Fast Recovery 02 = 200V
- Voltage code: Code X 100 =V, — 04 = 400V
06 = 600V
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Outline Table
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Dimensionsinmillimetersand(inches)

T Yy 5.70(0.225) o
D @{6 5.30 (0.208) ]
20.30 (0.800) / —
19.70 (0.775) 5.50 (0.217)
4.50 (0.177)
T2 3 vy (@Pos)
14.8:(0.583) I
14.20 (0.559) 4.30(0.170)
3.70(0.145)
2.20 (0.087) | 2.40 (0.095)
MJL MAX. I uax.
1.00 (0.039) 0.80 (0.032)
0.40(0.213)

Ordering Information Table

Device Code

60| C | P | F |06 Base Cathode
2
ONONONONO

- CurrentRating
- Circuit Configuration: 1 3

C = Single Diode, 3 pins Anode Anode
- Package:

P =TO-247AC (Modified)
- Type of Silicon:

F = Fast Recovery 02 = 200V
- Voltage code: Code x 100 = Vg, — 04 = 400V

06 = 600V
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WORLDHEADQUARTERS: 233 Kansas St., El Segundo, California 90245 U.S.A. Tel: (310) 322 3331. Fax: (310) 322 3332.
EUROPEANHEADQUARTERS: Hurst Green, Oxted, Surrey RH8 9BB, U.K. Tel: ++ 44 1883 732020. Fax: ++ 44 1883 733408.
IR CANADA: 15 Lincoln Court, Brampton, Markham, Ontario L6T3Z2. Tel: (905) 453 2200. Fax: (905) 475 8801.

IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg. Tel: ++ 49 6172 96590. Fax: ++ 49 6172 965933.

IR ITALY: Via Liguria 49, 10071 Borgaro, Torino. Tel: ++ 39 11 4510111. Fax: ++ 39 11 4510220.

IR FAR EAST: K&H Bldg., 2F, 30-4 Nishi-lkebukuro 3-Chome, Toshima-Ku, Tokyo, Japan 171. Tel: 81 3 3983 0086.

IR SOUTHEAST ASIA: 1 Kim Seng Promenade, Great World City West Tower,13-11, Singapore 237994. Tel: ++ 65 838 4630.

IR TAIWAN: 16 Fl. Suite D.207, Sec. 2, Tun Haw South Road, Taipei, 10673, Taiwan. Tel: 886 2 2377 9936.

http://www.irf.com Fax-On-Demand: +44 1883 733420 Data and specifications subject to change without notice.
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