INTERNATIONAL RECTIFIER

. 4855452 [NTERNATIUNAL RECTIFIER ~ 55C 04858 D

INTERNATIONAL RECTIFIER |I€2R ;

55 DE] 4855452 0OO4B5A 2 r

Data Sheet No. PD-3.178

T-a5-/5

40 RIF, 50RIF SERIES

63A,80A RMS MediumPower
Fast Turn-off Thyristors

Major Ratings and Characteristics

Description/Features

Tomr oo [ U | T SO e L

1 40 50 A mode power supplies and choppers.
T-ZAV) @ 85 85 °c B Fully characterised data.

50Hz 700 1000 A 8 High surge capability.
'ISM  gomz | 733 | 1047 A W Availablé up to 1200V Vpgrym, V RRM:

*5OHz 2450 5000 A2s B Turn-off time as short as 10us.
e 60Hz 2237 | 4564 AZs
3/t 34648 | 70711 | AA/s
t4 range 10 to 40 us )
V RRM Tange 100 to 1200 \"
T —40 10 125 °C

14.35 {0.565)
MAX.,

|w— 2 26 {0 089) MAX.
21220875}
MAX 1.83(0 072}

iETlooea O
§32(0 249
1634 (06671 e RS

DIA. MAX

1 2sonr2a @
356.(0.140) /

754 (01100)
| % 1735 0683

72000677
762(0300) ACROSS
5,680 200} FLATS

25800 M} 1143(0450)
T3 iEn 1080 (0.425)

50810 znog
305(0120) 1405 11
MIN, 14 35 {0.565)
MAX.
3093 (1 218) —=
MAX.

All Dimensions in Millimeters and {Inches)
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40RIF, 50RIF Series INTERNATIONAL RecTiFiER [TGR] |
: ELECTRICAL SPECIFICATIONS : E
P f
Voltage ratings o': 2 5‘_ / 5‘ !
t
. IrM: IDM, max. 0
i - peak reverse and
i . off-state leakage
: VRRM. max. VRSM. max. VDRM, max. current at rated
' repstitive peak non-repstitive peak repetitive peak VRRM: VDRM:
i reverse voitage reverse voltage off-state voltaga, Ty =125°C,
i Vg <0 tp SEms gate open circuited gate open circuited
Part number \ v \4 mA
40RIF10W.. SORIF10W.. 100 150 100 16
40RIF20W.. GORIF20W.. 200 300 200 15
40RIF40W., BORIFAOW.. 400 600 400 16
40RIFB0W., BGORIFEOW.. 600 700 600 15
40RIFBOW.. GORIFSOW., 800 900 800 15
. 40RIF100W.. GORIF100W.. 1000 1100 1000 185
40RIF120W.. 50R{F120W.. 1200 1300 1200 15
Forward Conduction
- 40RIF | GORIF Units Conditions
IT{AvV) Max. average on-tate current 40 60 A 180° conduction, hatf-sine wave, Tg = 86°C
IT(RMS) Max. continuous RMS
¢ on-state current 63 80 A
ITsm Max. peak, one cycle non- 700 1000 A t=10ms .
iti 100% rated V| reapplied
repetitive on-state current 733 1047 A t=8.3ms RRM reapp Sinusoidal hal f-\gravs.
832 1189 A t=10ms N | tiod Initial Ty = 125°C.
t
I B | 1285 | A | t=Bams| o e reaRPTe
i 12t Max. 12t capability for 2450 | 5000 A2 | t=10ms
i 0% rated V| lied
fusing 2037 | 4564 | AZs | t-8.3ms| 0% ratad VRRM resppl .
Initial Ty = 126°C.
Max. 12t for individual aags | 7071 | A% | e=tom |l e el
i i 8 3
i davice fusing 3163 | 6455 | A% | t=83ms 8¢ reappT
: 124/t Max. 124/t capability for = o .
E individual device fusing 34,648 § 70,711 A2 \/s_ t = 0.1 - 10ms, no voltage reapplied
! VTm Max. peak on-state voltage 2.40 2.0 A\ T, = 26°C, 180° conduction, ITp = = x rated IT{AV) i
difdt Max. non-repetitive rate-of- 200 Alus 600V Ty= 125°C, l[
rise of turned on current 180 Aus | 800V | ITm =2 x rated difdt, Ig = 260mA, t; < 9,5 ps. I
i 160 Alus 1000V For repetitive value use 40%_non-rapetit|ve. .
i 150 Alus 1200V Per JEDEC standard RS-397, 5.2.2.6, .
VT(TO) Max. value of threshold = 0
T{TO) voltage 1.463 1.310 v Tj=128°C
] Max. value of on-state
T slope resistance 6.49 419 mS
Iy Max. holding current 200 mA Ty= 259C, anode supply = 6V, resistive load, gate open circuit \
Iy Max. latching current 400 mA = 259C, anode supply = 6V, resistive load ,
Triggering
PGM Max, peak gate powsr 10 w tp < 5ms
PG{AV) Max. average gate power 25 w
lgm Max. peak gate current 6.0 A tp < Bms
-VgM  Max, DC peak negative
- gate voltage 10 v
VGT Max. DC gate voltage 4,0 v Ty= -40°C
raquired to trigger o '
2.5 \ T)=26°C Ancde supply = 6V rasistive load
1.5 v | Ty=128°C ’ :
IeT Max. DC gate current 250 mA Ty =-40°C
required to trigger . H
150 mA T, =26°C Anode supply = 6V resistive load I
80 mA T4=126°C
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40RIF, BORIF Series
55C 04860 0

T-25-/§

VGD Max. DC gate voltage - 0, .
that will not trigger 0.2 A Ty = 125°C, rated VpR applied
Ig Max. DC gate current - 0,
D that will not triggar 6.0 mA | Ty=125°C, ratad VDRM epplied
Switching
tg+t,  Typical turn-on time 09 Ty =125°C, Vp = 0.8 rated VDRM. ITM = IT(AV}: resistive load
' ' : bs 1g=250mA, tr < 05 us, tp >6us
tq Max, turn-off time sea separate table
Blocking
dv/dt Min. critical rate-of-rise

of off-state voltage

500 I Vs l

T, = 125°C, exponential to 0.67 rated VDRM, gate open circuit

THERMAL AND MECHANICAL SPECIFICATIONS

40RIF | SORIF [ Units | Conditions
Ty operating temp e range —~40t0 1256 °c
Tslg Storage temperature range —40 to 160 °c
Rinie m:)ém:n;\othégenal resistance 035 KW DC Operation
Rincs Maximum thermal resistance 0.25 KW Mounting surface flat, smooth and greased
case to heatsink
T Mounting torque 20{22 5) Jbfin Lubricated {nondubricated) thresds
+10% to nut 0.23(.32) kat-in
23(3.1) N-m
25 Ibfin
to device 0.2¢ kgfin
2.8 N-m -
wt Approximate weight 1.0 0z
. 28 ]
Case style TO-208AC(TO-65} JEDEC

MAXIMUM TURN-OFF TIME TABLE

in v m—————

tq Units tq code max. Vpam- VRRM Conditions
10 Hs 10 600V T =126°G, I = rated Ip(ay) for > 200 s,
5 s 15 600V —dl/dt = 10A/us, Vg = 100V, reapplied

dv/dt = 200V/ s exponential to 0.67 rated Vppp :
20 ns 20 1000V '
40 HS 40 1200V
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! -25-/5
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Fig. 1 — Current Ratings (Sinusoidal Waveforms, 50400 Hz), T0RIF Series.
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Fig. 2 — Current Ratings {Sinusoidal Waveforms, 50—400 Hz), 40RIF Seiries.
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INTERNATIONAL RECTIFIER 40R1F, 5ORIF Series
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Fig. 3 — Current Ratings (Sinusoidal Waveforms,
50-400 Hz), 50RIF Series.
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Fig. 4 — Current Ratings (Rectangular Waveforms,
50—400 Hz), 50RIF Series.
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Fig. 5 — High Level Power Loss Characteristics — Fig. 6 — High Level Power Loss Characteristics —
Sinusoidal Current Waveform), 40RIF Series. (Rectangular Current Waveform), 40RIF Series.
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40RIF, GORIF Series INTERNATIONAL RecTIFER | TGR)|
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Fig. 8 — High Level Power Loss Characteristics —
{Rectangular Current Waveform), SORIF Series.

Fig. 7 — High Level Power Loss Characteristics —
(Sinusoidal Current Waveform), 5ORIF Series.
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Fig. 9 — Case Temperature Ratings —
{Sinusoidal Current Waveform), 40RIF Series.
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Fig. 11 — Case Temperature Ratings —
{Sinusoidal Current Waveform), SORIF Series.
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Fig. 10 — Case Temperature Ratings —

{Rectangular Current Waveform), 40RIF Series.
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Fig. 12 — Case Temperature Ratings —

(Rectangular Current Waveform), 5ORIF Series.
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INTERNATIONAI.. RECTIFIER 1- 2 5-15 40RIF, 5ORIF Series
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Fig. 13 — On-State Characteristics, 40RIF Series. Fig. 14 — On-State Characteristics, 60RIF Series.
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Fig. 15 — Non-repetitive Surge Ratings, 40RIF Series. Fig. 16 — Non-repetitive Surge Ratings, 5ORIF Series.
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Fig. 17 — Gate Characteristics, All Series.
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40RIF, 50RIF Series
! INTERNATIONAL RECTIFIER
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Fig. 18 — Transient Thermal Impedance, All Series.
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Fig. 19 — Energy Loss per Pulse Characteristics —
(Sinusoidal Current Waveform), 40RIF Series.
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Fig. 20 — Energy Loss per Pulse Characteristics — (Trapezoidal Current Waveform), 40RIF Series.
di/dt = 25A/us.
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INTERNATIONAI. RECTIFIER 40RIF. 50RIF Series %
] — YO %
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Fig. 21 — Energy Loss per Pulse Characteristics — (Trapezoidal Current Waveform), 40RIF Series.
di/dt= 100A/us.
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Fig. 22 — Energy Loss per Pulse Charactetistics — {Sinusoidal Current Waveform), 5ORIF Series.
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Fig. 23 — Energy Loss per Pulse Characteristics — {Trapezoidal Current Waveform), 50RIF Series.
di/dt= 25A/us.
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40RIF, BORIF Series
' INTERNATIONAL RECTIFIER
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Fig. 24 — Energy Loss per Pulse Characteristics —
(Trapezoidal Current Waveform), 5ORIF Series.
di/dt = 100A/us.
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Fig. 25 — Peak On-State Current Vs, Pulse Width —
(Sinusoidal Current Waveform}, 40RIF Series.
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Fig. 26 — Peak On-State Current Vs. Pulse Width —

(Sinusoidal Current Waveform}, 50RIF Series.
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— 40RIF, 50RIF Series
INTERNA'HONAI. RECTIFIER 1-25 ,/5 !
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Fig. 27 — Peak On-State Current Vs, di/dt (Trapezoidal Fig. 28 — Peak On-State Current Vs, di/dt (Trapezoidal
Current Waveform), 40RIF Series. Duty Factor = 26%. Current Waveform), 40R!F Series. Duty Factor = 50%.
10] 1 { ] L 101 1 1 1 ] 1.1
= sonir.n. i -
[ SORIF.W.. /—L i } ﬂ_
§ SORIF..W.. ]
'
<4 ] < 4 el ]
1 Duty Yactor = 256% 1 Duty factor = 50% 111
g | ]
s Te =85°C +H s [ L]
< 50Hz © T =85°C
- 1000 &
& 2500 a son
&10 5000 510 2500
% 2 T }&000
& Conditions ] £ -
§ = 08 rated V ] g Condit
E 4 7 1R snubber 0.1 4F, 322 i £-4 1.Vp=08rated Vppy |
= 3 gate drive s 2. RC snubber 0,14 F, 2202 R
= v, =10V, R =200 = 3. Recommended gate drive
source source | V, =10V, Ry =200 J
s t, < 0Bpus source « Nsource
t, < 0545
o L " TR EETY
10 4 10?2 4 10° 10 4 102 4 10°
Rate of Rise of On-State Current {di/g ) — A/ps Rate of Rise of On-State Current {di/y) — Alu's
Fig. 29 — Peak On-State Current Vs. di/dt (Trapezoidal Fig. 30 — Peak On-State Current Vs, di/dt (Trapezoidal
Current Waveform), 5ORIF Series. Duty Factor = 25%. Current Waveform), 5ORIF Series. Duty Factor = 50%.
150 200
IR LLLALILER]
40RIF...W.. ”” I l l | “l AORIF..W.. I | I ””
— 1, = 85°C M 180 1
Duty factor = 25%
<« 140 <« 160 4 '
) M ) T * !
X
N s Tozsre,
3 N 5 difg, = 100 Alus
S 130 S 120 Il ;
g 5 N i
2 2 100}~ ™ :
3 &
S & Duty factor T.??%
3 120 % 80 I T A1 L
£ P H AL Sy
€ | Conditions E 60 |_Conditions N
E 1.V =08rated Vpp,, H 1.V = rated Vo
2 102 RC snubber 0,14 P, 22 0 ¥ 2. RC snubber 0.1 p F, 220
= 11013  Recommended gate drive = 40k 3 Recommended 5.ate drive {
Vsource = 10V, Ryouree = 202 Vsource = 10V, Bygyree =200 !
[~ t < 0Sas 2F 1, < 05ps 1
ool L LI [ L1 ol L L LIl & (11l :
10 4 102 4 10° 4 104 10 4 10? 4 10% 4 104
Frequency — Hz Frequency — Hz
Fig. 31 — Peak On-State Current Vs. Frequency Fig. 32 — Peak On-State Current Vs. Frequency
{Sinusoidal Current Waveform), 40RIF Series. {Trapezoidal Current Waveform), 40RIF Series.

A-73




TR T T

INTERNATIONAL RECTIFIER

4855452 INTERNATIONAL RECTIFIER

40RIF, 50RIF Series
Fig. 33 .
200
e lin
SORIF. 4. IR

180)
< 480 ¥ et
) Tc=85°C
£
g170
3
o
2 160

N
% N
§ 150
3
& 140
E
3 Conditions
£ 1304 vy = 08 rated Vpry
=420 | 2. RC snubber0.14F, 222
3. Recommended gate drive
Vsource = 10V, Rgoyme = 200
1101 ¢, < 05us
ool L LALEN | FHII
10 4 102 4 10? 4 104
Frequency — Hz

Fig. 33 — Peak On-State Current Vs. Frequency
(Sinusoidal Current Waveform), 5OR!IF Series.

A-74

55 DEIL{E:SEHSE 00048LT 7 r

55C 04869 D

INTERNATIONAL RECTIFIER
T-25-15

R

T W TTTIT]
= /1
170 Duty factor = 26% jf—] _i
160 T difg, =100 A/us |
o N Lol

150 Te=86°CHH

140! A,
: AN
120] \

10 conditions M
100} 1. Vp = 0.8rated Vpray

Maximum Peak On-State Current — A

2. RC snubber 0.1u F, 220 ~
90} 3. Recommended gate drive
80 Vsouree = 10V) Rsource = 200 N
1, < 0.5us
70 i
10 PEET 4 0 T 10t

Frequency ~ Hz

Fig. 34 — Peak On-State Current Vs. Frequency
(Trapezoidal Current Waveform), 50RIF Series.




