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IRK.L240 SERIES

FASTRECOVERYDIODES

Features

M Fast recovery time characteristics

M Electrically isclated base plate

M Industrial standard package

W Simplified mechanical designs, rapid assembly
W High surge capability

B Large creepagedistances

W 3000 V_  isolating voliage

W ULE78996approved B Y

Description

The IRK.L240 Series of MAGN-A-paks uses fast re-
covery powerdiodesinfourbasicconfigurations. The
semiconductors are electrically isoclated from the
metalbasse, allowingcommen heatsinks and compact
assemblies to be built. Application includes power
supplies, battery chargers, welders, motor controls
and general industrial current rectification. These
modules are intended for those applications where
tastrecoverycharacieristicsare required.

Major Ratings and Characteristics

MAGN-A-pak™ Power Modules

250A

Parameters IRK.L240 Units
510/S20| 830

IF(AV) 250 240 A
@T, 100 100 °C

I cns) 302 377 A

IFSM @ 50Hz 8000 7500 A
@ B60Hz 8400 7850 A

1% @ 50Hz 322 280 KAZg
@ B60Hz 294 256 KAz

12t 3220 | 2800 |KAZYs

VHHM up to 2500 v

T, range -4010 150 °C
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ELECTRICALSPECIFICATIONS
Voltage Ratings

Typenumber | Voltage 1, Vo qy maximum repetitive | V., . maximum non-repetitive | |_ . max.
Code Code peak reverse voltage peak reverse voltage @150°C
v vV mA
06 510 600 700
10 510 1000 1100
IRK.L240 12 S20 1200 1300 50
14 520 1400 1500
20 330 2000 2100
25 3530 2500 2600
Forward Conduction
Paramster IRK.L240 Conditions
S10/S20 S30
IF(AV) Max. average forward current 250 240 180° conduction, half sine wave
@ Case temperature 100 100
IF(HMS) Max. RMS forward current 392 377 as AC swilch
lean Max. peak, one-cycle forward, 8000 7500 t=10ms |No voltage
non-repetitive surge current 8400 7850 t = 8.3ms | reapplied
6750 6300 t=10ms |100% Vg,
7100 6600 t = 8.3ms | reapplied Sinusoidal half wave,
Ft Maximum Pt for fusing 322 280 t=10ms |No voltage Initial T, =T, max
294 256 t = 8.3ms | reapplied
228 198 t=10ms |100% V.,
208 181 t = 8.3ms |reapplied
Pyt Maximum vt for fusing 3220 2800 t = 0.1 to 10ms, no voltage reapplied
\.'HTO)1 Low level value of threshold
voltage 0.98 0.98 (16.7% X X IF(AV) <l<mx IF(AV))T.J = TJ max
Ve Higl;th level value of threshold 1.31 131 {15 % X e, Ty=T max.
voltage
Moy Low level value of forward .
slope resistance 0.75 0.97 (16.7% X = X IF(AV) <l<mx IF(AV))TJ =T, max
r High level value of forward
f2 slope rosietance 0.41 0.60 (l>mx IF(AV))‘ T,=T,max.
lqy =800, T,=150°C tp=10ms
Veu Max. forward voltage drop 1.57 1.75 2
Av. power = VF(TO) X IF(AV) +1X (IF(HMS))
Blocking
[T Max. peak reverse leakage current 50 T,=150°C, leakage current
Ve RMS isolation voltage 3000 50Hz, circuit to base, allterminals shorted, 25°C.t= 1s
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ThermalandMechanical Specifications

T, Max. junction operating temperature 401to 150 °C

Tstg Max. storage temperature range -A0to 150 °c

Ry, ,.c Max. internal thermal resistance 0.125 K/w | Per junction, DC operation
junctionto case

Ry,c 5 Thermal resistance, case 0.02 KW Mounting surface flat, smooth and greased
toheatsink Permodule

T Mourting torque +10% A mounting eompound I1s recommended and the torgshould

MAP to heatsink 4106 Nm be rechecked after a period of about 3 hours to &llow for the
Busbarto MAP 8to 10 Nm spread of the compound

wl  Approximateweight 450(30) g(oz)

Casestyle MAGN-A-pak

AR Conduction {per Juncticn)

{The following table shows the increment of thermal resistence R,

., When devices operateatdifferentconductionanglesthan DC)

Conduction angle | Sinusoidal conduction | Rectangularconduction |Units | Conditions
180¢ 0.008 0.007 K/wW T, =T, max.
120 0.010 0011 K/W
a0° 0.013 0015 K/w
60° 0.019 0,020 Kiw
30e 0.032 0.033 KW

Recovery Characteristics

Testconditions Typ. values @ T =150°C A
Cods ka difdt Vr er Irr [ :
W) | Aps) | V) (1S (A) J":'*
S10 500 100 50 135 100 — : I t
S20 " " " 250 145
S30 " " " 360 200 i (REC)

Ordering Information Table

Device Code

- Moduletype
- Circuit configuration (Sea Qutline Table)
- L=Fastrecovery diode

Currentrating

- Voltage code: Code x 100 = VRRM (See Voltage Ratings Table) S10 = 1000 ne
- trr code (See Recovery Characteristics Table) S20 = 2000 ns

) $30 = 3000 ns
- None = Standard devices

~Jof ol n)

N = Aluminum Nitrade substrate
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Outline Table
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- Alldimensions in millimeters (inches)
- Dimensionsare nominal
- Fullengineering drawings are available on request
- UL identification number for cathode wire: LIL 1385
- UL identification number for package: UL 84V0
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Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics

4 www.irf.com



Infernational IRK.L240 Serles

TR Rectifier Bulletin 127094 rev. A 09/97
o 400 < 600 T
E 180° —~ / // é DG~ / /
380 120° g 180° ______“"---.. Yy
2 900~ T - Hoo 120°~] Hy
g 2w 60 7 g o0 ‘__qg >
£ 30° ~ o 60° yy V4
. a 400 7
U 2850 gy o se~{ I~ /17
g RMS Limit / / / g | / /
E 200 — 0 300 | / E
m i .
8) 150 " :l%)) RMS L\mI\T "
@ Conduction Angle ’g 0 Conduchion Penod™)
Z W ‘ ' Z ‘ ‘
E | ‘ | E 100
3 &g IRK L240 510/520 Senes _| 5 IRK L240 510/820 Seres 7
E Per Junction T ;=150°C ; T,=180°C Per Junction
0 50 100 150 200 250 D &0 100 180 200 250 300 350 400
Average Forward Curent (A) Average Forward Current (A)
Fig.3-Forward PowerlL ossCharacteristics Fig.4-Forward PowerL oss Characteristics
~, 8000 ~ 8800 —————r ————
< Al Any Roted Load Condifion And With < Maxirmum Non Repetitive Surge Curent
= Rated ‘o Appled Falowing Surge t 7500 \ Versus Pulse .T.rOi” Duration. |
& 7000 Inmal T =180°C g Infficl T = 150°C
8 | L @ 60Hz D 0083 s 8 L1~ No Voltage Reapplied
- LT~ @50Hz00100s o 6500 ™ FRaoted VrrMReapplied ]
5 0000 \! - G o
2 LT E:
ol & 5500 \
5000 N ‘v NN
: N & 4500 ™
8] NN o NN
z NN = N
D 4000 ALY o N
2 ‘\ g NN
% \s o e
T 3000 N L o500 S~
~ IRK 240 310/520 Senes \§ ¢ IRK.L240..510/520 Series Sl
2 Per Junction R 3 Per Junction ns
T soon [ I B = 1500 [ |
1 0 100 oM 01 1
Number Of Equal Amplituds Half Cycle Current Pulsss (N} Pulse Train Duration (s)
Fig. 5-MaximumNon-RepetitiveSurgeCurrent Fig.6-MaximumMNon-Repetitive Surge Current
%) 130 T T T T T ) 1350 T T T T
g, | IRK 240 S30 Series ] 5, IRK 1240 530 Senes
g 140 N RWCDQ:‘D 12‘5 Kfw_| ¢ 140 < R ipctDCY=0126 K/W _|
5 N - E A
g 130 N — g a0 N —
£ NONNRY £
2 \ \\\ » @ N\ .
o 120 C‘:onducﬁon Angle | ; 120 W onduchon Period—
8 NN NS g \ \\
YN
S 1o 9 o N,
@ ARNY Ly I \Y
8 - g ate \
o s ™,
E 100 30 s :g 100 40
< 90 < 90°
E 120°—H E s 120°7T1 M
£ i i 180° £ | i DC‘
5 a0 L1 R L1 |
= o] 50 10 150 200 250 = D 50 100 180 200 250 300 350 400
Average Forward Current (A) Avercge Forward Current (A)
Fig.7-CurrentRatings Characteristics Fig.8-CurrentRatings Characteristics

www .irf.com 5



IRK.L240 Series Infernational

Bulletin 127094 rev. A 09/97 TR Rectifier
40 ‘ 850 . 7
. L
0 _ES: ==t AL oy I \3{7442// /s/
300 —— &0 7 ﬁ = Q0° - 1\ /é//\y
AP —— ] /// 400 —

g g
3 A
5 5
& 4] 60° g
= ‘ < 250 |— 300y v /
& RMS Limit 7/ 5 R/ 7474
2 2w /4 — Ay P/ // V4
g S 280 g it
= '-5 RMIS L\m|v,/f/ 7
8} 180 o O 200 v / o
% / Conduchon Angle g ’/ Conducﬂ‘on Pe‘-r\od
100 | | > 180 A
‘é /% IRK 240 S308eries é 100 L_W‘ L240..530 Series_ |
E 80 | Per Junction g . :er J;JQDTEOH
£ T,=180°C £ J=
5 | | & | [
= 0 J o
0 80 100 180 200 250 0 B0 100 180 200 280 300 380 400
Average Forward Current (A Average Forward Current (A)
Fig.9-Forward PowerLossCharactefistics Fig. 10-Forward PowerLossCharacteristics
~ 7000 T T T T T T T T T 8000
< Af Any Rated Load Condifion And With g Madmum Non Repetitive Surge Current
= Rated V rrdprlied Following Surge. — \ Versus Pulse Train Duration.
o 4000 \ Initial T, = 150°C,| g 7000 Inftie T = 150°C]
6 \ | L~@ 60 Hz 0.0083 & 8 \ L L+ No Voltage Recpplied
el \( ,_——" L@ 50 Hz0.0100 & 5 6000 \ Pz Rated V ppRecpplied)
= Lt =TT bt
&) I
$ som N g N
p \Q\ £ 8000 S
s i N
: AN g NN
&) 2 4000
2 4000 5 M,
NN, = N
g Y o4 I
N 3000 ~—
s \ 2 e
% 3000 X 5 , B W
i IRK.L240..530 Series \ T 2000 —IRK. 240 .SSU Setics T
o] Per Junction =5 Per Junction
v L ™ ¢ [L1]]
o 2000 4 1000
1 10 100 ool 01 1
Number OfEgual Ampliuds Half Cycks Cumsnt Puksss (N Pulse Train Duration (s}
Fig. 11 -MaximumMNon-RepetitiveSurgeCurrent Fig.12-MaximumMNon-Repetitive Surge Current
10000 1 T 10000 T T T T
~ FIRK 240 S10/S20 Senes — FIRK.240..530 Series
< [Per Junction < [CPer Junction
£ — £ Pt
3 / S P
5 -
8 O ///
T - o
¢ / o
g 1000 é 1000 .,/
r 7 E /
o r/d o y
o F/i o I /4
5 /4 5 /! .
g // =T = 25°C 2 // TJ:25‘c
| |
2 T = 180°C 2 7= 150°C
] | ’ |
100 100
1 15 2 25 3 35 o5 1 15 2 25 3 35 4 45
Instantaneoaus Ferward Voltage (V) Instantaneous Forward Voltage (V)
Fig. 13-ForwardVoltage Drop Characteristics Fig. 14-ForwardVoltage Drop Characteristics

6 www.irf.com



International
TR Rectifier

IRK.L240 Series

Rate Of Fal Of Forward Current - clifdt (Afus)

Fig.15-ReverseRecoveryCharge Characteristics
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Peak Forward Current (A)
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