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B 4855452 00LL51L 382 EMINR
INTERNATIONAL RECTIFIER bSE D

SERIES MT-K

THREE PHASE CONTROLLED BRIDGE

Features

B Package fully compatible with the industry standard

INT-A-pak power modules series
m High thermal conductivity package, electrically

insulated case

B Outstanding number of power encapsulated compo-

nents

W Excellent power volume ratio, outline for easy
connections to power transistor modules
W 4000 Vg, isolating voltage

Description

A range of extremely compact, encapsulated three
phase controlled bridge rectifiers offering efficient
and reliable operation. They are intended for use

in general purpose and heavy duty applications.

Major Ratings and Characteristics

Power Modules

55A
90A
110A

53MT-K | 93MT-K | 113MT-K
Parameters 52MT-K | 92MT-K [ 112MT-K | Units
51MT-K | 91MT-K | 111MT-K
o 55 90 110 A
@T, 85 85 85 c
lesy @50Hz 390 950 1130 A
@ 60Hz 410 1000 1180 A
%t  @S50Hz 770 4525 6380 AZs
@ 60Hz 700 4130 5830 A%s
Viru fange 800 to 1600 \Y
T, 4010125 °c
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ELECTRICAL SPECIFICATIONS INTERNATIONAL RECTIFIER LSE D
Voltage Ratings

Vgan » maximum VF|SM , maximum VDRM , max. repetitive |RHM
Type number Voltage code repetitive non-repetitive peak off-state voltage,| |,
Code peak reverse voltage | peak reverse voltage gate open circuit  [125°C
- \ \' \4 mA
80 800 900 800 10
53MT..K (52, 51MT) 100 1000 1100 1000 10
120 1200 1300 1200 10
140 1400 1500 1400 10
160 1600 1700 1600 10
80 800 900 800 20
93MT..K (92, 91MT) 100 1000 1100 1000 20
T13MT.K (112, 111MT) 120 1200 1300 1200 20
140 1400 1500 1400 20
160 1600 1700 1600 20
On-state Conduction
53MT | 93MT |113MT
Parameters 52MT | 92MT [112MT |Units| Conditions
51MT | 91MT [111MT
s Maximum DC output current 55 90 110 A | 120°C Rect Conduction angle
85 85 85 °C
lrsm Maximum peak one-cycle 390 950 1130 | A |t=10ms No volitage reapplied
non-repetitive on-statecurrent | 410 | 1000 | 1180 | A |t=8.3ms T,=125°C
Initial T, =T max. 330 80O 950 A |t=10ms 100% Vgg,, reapplied
345 840 1000 | A |t=8.3ms| T =125°C
12 Maximum I#for fusing 770 | 4525 | 6380 [ A% | t=10ms No voltage reapplied
Initial T, =T, max. 700 | 4130 | 5830 | A% |t=8.3ms | T ~125°C
540 | 3200 | 4510 | A% | t=10ms 100% Vg, reapplied
500 2020 | 4120 | A’ [t=B.3ms TJ-1 25°C
12/t Maximum [%/tfor fusing 7700 |45250 | 63800 | A¥/s Izﬂortlmetx- lzv’tx/tx;OJ stxs10ms,VRHM-0V
VF(TO)1 Low-level of threshold voltage | 1.17 1.09 1.04 | V [T=125°C, (16.7%xan(Av)<I< ’”‘I(AV))
V’_.(,m)2 High-level of threshold voltage | 1.45 | 1.27 127 | V [T=125°C, (nxl(AV)<I<20xan(Av))
My Low-level on-state sioperesist. | 12.40 | 4.10 3.93 | mQ [ T =125°C, (16.7%xnxl(Av)<l< ’”"(AV))
o High-levelon-state sloperesist.{ 11.04 | 3.59 3.37 | mQ | T,=125°C, (nx I(Av)< | <2OanI(AV))
Viu  Max on-statevoltage drop 268 | 1.65 157 | V 1T =25°C, Iy =1 SOApk Per single Junction tp=400ps
dildt Max. non-repetitive rate of rise 150 Alus T,=25°C,from 0.(-37VDRM
ofturned on current ITM -7 X I(AV), Ig =500mA, t < 0.5us, tp >Bus
T,=25°C,anode supply =6V,
Iy Max. holding current 200 mA
resistive load, gate open circuit
I Max. latching current 400 mA | T =25°C,anode supply =6V
Blocking
:g:x Max. peak leakage current 100 pA | T,=25°C, perjunctionat rated V.,
Vinse RMSisolationvoltage 4000 V | T,=25°C, Allterminal shorted f=50Hz,t= 1s
dv/ Max. critical rate of rise 500 Vips T,=T, max, Ilne.ar 100.67 rated Vo
of off-state voltage gate open circuit *
* Available with dv/ @ 1000 V/ps
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53 - 93 & 113MT..K Series

53MT | 93MT |113MT
Parameters 52MT | 92MT {112MT | Units | Conditions
S1MT | 91MT [11IMT
Pguy  Maximum peak gate power 8 10 10 W T, =T, max.
PG(AV) Maximum average gate power 2 25 2.5 W T, =T, max
+lgy  Maximum peak gate current 1.5 25 25 A | T,=T,max.
-Vgr Max. peak negative gate volt. 10 10 10 VT, =T, max.
Vgqr  Maximum required DC gate 3 4 4 V |T,=-40°C Anode supply = 8V, resistive
voltage to trigger 2 25 25 V | T,=25C load
1 1.5 1.5 V | T,=T,max.
lar Maximum required DC gate 90 250 250 mA | T =-40°C Anode supply = 12V, resistive
current to trigger 60 100 100 mA | T =25C load
35 50 50 mA | T =T max
Vgp  Maximum gate voltage 02 25 | 025 v @T -T av |
that will not tngger : 0. . 4= Tymax,, rated Vo, applied
! Maximum gate current
GD -
that will not trigger 2 6 6 mA | @ T =T, max., rated V,, applied
Thermal and Mechanical Specifications
T, Max. junctiontemp. range -40t0125 °C
Tstg Max. storage temp. range -40t0125 °C
ch Max. thermal resistance 0.179 | 0.144 | 0.117 |K/W | DCoperation per module
junctionto case 1.074 {0.864 | 0.702 |K/W | DCoperation per junction
0.194 | 0.151 | 0.123 |K/W | 120° Rectcond. angle per module
1.165 ) 0.908 | 0.739 |K/W | 120° Rectcond. angle per junction
R Max. thermal resistance, Per module.
thCS  casetoheatsink 0.033 KIW | Mounting surface smooth, flat and greased.
wt Approximate weight 225 g | Amounting compound is recommended and the
- tourque should be rechecked after a period of
T Mounting heatsink 4106 Nm about 3hourstoallowforthe spread of the
Torque + 10% terminal 3tod Nm  compound. Lubricated threads.

AR Conduction (per Junction)

(The following table shows the increment of thermal resistance R,uc when devices operate at different conduction angles

than DC)
53MT 93MT 113MT
Parameters 52MT 92MT 112MT Units Conditions
51MT 9IMT 111MT
180° 0.072 0.033 0.027 Kiw T,= T, max.
120° 0.085 0.039 0.033 K/W
90° 0.108 0.051 0.042 K/W
60° 0.152 0.069 0.057 K/W
30° 0.233 0.099 0 081 K/W
180° 0.055 0.027 0.023 K/W TJ - TJ max
120° 0.091 0.044 0.037 K/W
90° 0.117 0.055 0.046 K/W
60° 0.157 0.071 0.059 Kiw
30° 0.236 0.100 0.082 KIW
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Ordering information Table

53 (52, 51) =55 A (Avg)

- Current rating code: . 93 (92, 91) =90 A (Avg)
--3 MT = three phase controlled bridge 113 (112,111) =110 A (Avg)
--2 MT = positive three phase controlled bridge
--1 MT = negative three phase controlled bridge

B - Basic part number
H - Voltage code ( code x 10 =V o\
Outline Table
FASTON 2.8 x 0.8 {0 11x0 03) M5 x 12
S
3 0.0 |r H H 7, 0.1 Jom— H R
sl g £
= & 2| =
Te S 3
ol ® e _TL =
~ -
35 (1.38) ﬁlg
5 {0.20) 75 (2.95)
7@@“ T p—— = p— cs[ T 2850 (026)
(0] || [@] || @} A

24 (0.94)
©)]
13.5
1(053)
18
Moy !

O —

‘ a6 51. 81) ‘
' 80 (315) . . .
94 (3 70) 1 All dimensions in millimeters (inches)

AO BQ OC AQ BQ OC AQ BQ OC
06*2[ ’ eO* ‘ *Or Dol*z' ’ AEQ$ l *OF DO* ! sO* i *Or

three phase controlled bridge positive three phase controlled bridge negative three phase controlled bridge
(53, 93, 113MT..K) (52, 92, 112MT..K) (51,91, 111MT..K)

D36

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



BN 43855452 0016520 803 EEMINR ] 53 - 93 & 113MT..K Series
INTERNATIONAL RECTIFIER LSE D

o 130 1000
1125 53 MT series S
W =
€ 120 < S =T
£ 115 ™ 5 vd
i N 3 100 L
= 110 P 120" =
= N\ recn) = F PER JUNCTION
L‘_.nJ 105 N L?
S 100 AN S /
~ 95 O+ (g 10 v/
2 g_]i XA % g
3 90} z
3 X x 3 < F53 MT series TJ = 125 "C] |
< 85 — o- = H 53 MT series TJ = 25°C T |
= I I I R 2 A R
2 80 z
3 0 10 20 30 40 50 60 5 15 2.5 35 45 55 65
= TOTAL QUTPUT CURRENT — A INSTANTANEQUS ON-—STATE VOLTAGE - V
Fig. 1 - Current Ratings Characteristics Fig. 2 - Forward Voltage Drop Characteristics
L B S S I
= 53 MT series X?, o
Tj = 125'C il
o175 % ?\39
9 \\ \\“o
S 140 // 03 \\\ N\ ?rﬁ
g /| DENENAANAN
3 1200 4 ;LN A\
a 105 \Rect]/ 5 \ \ \
2 DN N\
e 7 L \§§\V\ \
3 /| d \\\\\\§§\
g 35 v =~ t \‘Qt\
= / \\
0
0 5 10 15 20 25 30 35 40 45 50 55 20 40 60 80 100 120
TOTAL QUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - C
Fig. 3 - Total Power Loss Characteristics
<C
| e - < e
— 330 AT ANY RATED LOAD CONDITION AND WITH 1 400 —giviom NoN REPETITIVE SURGE CURRENT
= RATED VRRM APPLIED FOLLOWING SURGE — VERSUS PULSE TRAIN DURATION CONTROL
i k INITIAL TJ = 125 °C Z \OF CONDUCTION MAY NOT BE MAINTAINED
T 39 |~ @ 60 Hz 0 0083 s | & 350 |} INITAL TJ = 125 °C |
3 CH1T-® 50 Hz 0.0100 s & TFNO VOLTAGE REAPPLIED
Pegiis 3 \ |+ TLRATED VRRM REAPPLIED
W P gPe |
= \Sal AN g |
—_ - /
% 270 N =< 300
L AN 7 N
8 N 1 N
) \\ © \ \\
= 230 . w 250 N S
= NN = N N
) \\: = \\ \
é 190 \\ E 200 \\‘\ \\
- =
] 53 MT series RS W e 53 MT series |||~ | TR
= PER JUNCTION = PER JUNCTION aas |
¥ sl L [ 1] E sl L T1I]]
W 1 10 100 3 01 1 1
NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N & PULSE TRAIN DURATION — s
Fig. 4 - Maximum Non-Repetitive Surge Current Fig. 5 - Maximum Non-Repetitive Surge Current

D37

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



53 = 93 & 113MT..K Series M 4855452 0016521 74T EEINR

INTERNATIONAL RECTIFIER LSE D
© 130 T T ] 1000
) . < I
o \ 93 MT series . /';;
E 120 g = i
= \ [} 7
i E 100
o > .
= 110 120" o 7
- (RECT = f PER JUNCTION
L) —
4 N 7 /
100 \ =z

w " (@] 10
z —4 &% TN 2 '
= | - =] )
S 9 L 2 i Y I 93 MT series TJ = 125 *C_]
= o- = JTTT~93 MT series TJ = 25°C _|
S B I = LUOT Lt
5 ] 20 40 60 80 100 = 5 1 1.5 2 25 3 35 4
= TOTAL OUTPUT CURRENT — A INSTANTANEOUS ON-~STATE VOLTAGE — Vv

Fig. 6 - Current Ratings Characteristics Fig. 7 - Forward Voltage Drop Characteristics

250
NN I
= 93 MT series / OJJ%L 0],.)\ & ’%I
; Tj = 125°C / N 7 NN \G 5
200 » 4 * »

3 oI NN a

: ARE NN

450 125 A - \\\ \\\\\ A

T RO

E 100 \Ik/u \\‘:\‘\ \\\\\\\

1)

: AR ARANAN

2 s0 |/ K - \\i\ )

P4 T~

E d IS

¢}
0 10 20 30 40 50 60 70 80 90 20 40 60 80 100 120
TOTAL QUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - 'C
Fig. 8 - Total Power Loss Characteristics

<<
' 900 ———e < 950 -
— AT ANY RATED LOAD CONDITION AND WiTH | MAXIMUM NON REPETITIVE SURGE CURRENT
= RATED VRRM APPLIED FOLLOWING SURGE — 900 l\vERsus PULSE TRAIN DURATION. CONTROLA
e INITIAL TJ = 125 *C zZ OF CONDUCTION MAY NOT BE MAINTAINED
& \ @ 60 Hz 0.0083 s & 850 —\ H—INITIAL TJ = 125 "CH
3 800 CFT—@ 50 Hz 0.0100 s o NO VOLTAGE REAPPLIED

LT 3 800 — RATED VRRM REAPPLIED
w ////" L1411
E [ | =] 750 )
(/l'l 700 \ ,S 700 \/ \\

[72]

z | AUAN
o = 650
W \ S 600 N N
g 600 NN W N NG

NN < 550 g
w NN = N ~
= NI w500 P
. 500 \\ 5 450 g3 uT'ser s
2 93 MT series Ry b PER JUNCTION T
T PER JUNCTION SR F 400 — RN
¥ 400 L 111l = 350
w 1 10 100 < .01 1 1

L
NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N o PULSE TRAIN DURATION — s
Fig. 9 - Maximum Non-Repetitive Surge Current Fig. 10 - Maximum Non-Repetitive Surge Current

D38

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



)

mB 4855452 001b522 L&k EEINR 53 — 93 & 113MT.K Series
INTERNATIONAL RECTIFIER  bSE D

© 130 T 1 1000
i 113 MT series < -
¥ 120 |k | -
5 120 AN = /i
g g /|
e X 100 ,‘
2 110 \\ 120° °© §
= (RECT) = / PER JUNCTION
&4 = ]
3 <D
S 100 z / !
o] S 10 AL
E_jJ 3 O« \ " +
E: : X & X N 3 £
& 90 o}
= 3 N =
= 31 o = [TT~.113 MT series TJ = 125 *(|
> Z 113 MT series TJ = 25°C
DBO l | I | E 1 | S S T N W T N N S N N |
2 0 30 60 90 120 4 5 1 15 2 25 3 35 4 45 5
<
= TOTAL OUTPUT CURRENT — A INSTANTANEOUS ON-STATE VOLTAGE - V
Fig. 11 - Current Ratings Characteristics Fig. 12 - Forward Voltage Drop Characteristics
250
T 1 1 T
113 MT series / N oj \Ne, 0,]\% 2
—_ > 5
= Tj = 125°C / N, TINAYS %\g
| 200 \4/ N A WA Ky
a / o NE TN \ °
4 S \ &)
= D NN
& 150 0 P\ =
£ o NN N \ @ \
& 120° , NON \ \
2 100 ,/ Rect) N \‘\
=
S / %m\\\\\\\§ \
2 LA ~ SO
= \
x [
g 4 \QS§

0
0 10 20 30 40 50 60 70 80 90 100110 20 40 60 80 100 120
TOTAL QUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C
Fig. 13 - Total Power Loss Charactetristics

<
I 1000 e — < 1150
— AT ANY RATED LOAD CONDITION AND WiTH | MAXIMUM NON REPETITIVE SURGE CURRENT
= RATED VRRM APPLIED FOLLOWING SURGE — 1100 A~VERSUS PULSE TRAIN DURATION CONTROL
g \ INITIAL TJ = 125 °C =z 1050 OF CONDUCTION MAY NOT BE MAINTAINED |
@ 900 @ 60 Hz 0 0083 s & |} INITIAL T = 125 °C
3 \ | LHT” @ 50 Hz 00100 = & 1000 NO VOLTAGE REAPPLIED-
o A1 THT 3 g50 TTRATED VRRM REAPPLIED
L1
E 800 N = 900 I\ ]
n = N\ X
i N 7 850 S
& 700 \\\ - 800 N
W \\\ © 750 N
= NON w N N
= 600 NI <>,: 700 \\
leJ \ = 650 A S \\
& AN £ 600 > ™~
u, 500 [—113 MT series = @ 550 |—113 MT series S~ ™ .
< PER JUNCTION 2 500 |_PER JUNCTION - s
% 400 IR i 450 L Ll [TTT
o 1 10 100 3 .01 1 1
L
NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N & PULSE TRAIN DURATION - s
Fig. 14 - Maximum Non-Repetitive Surge Current Fig. 15 - Maximum Non-Repetitive Surge Current

D39

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



53 - 93 & 113MT..K Series

B ua55u52 O

016523 512 EMINR

INTERNATIONAL RECTIFIER l=5E
1E2 T
ectangulor gate pulseF—— 1) PGM = 40w, tp =1 E
Recommended load line for - » b =1ms 4
> [ roted di/dt : 10V, 200hms 2) PGM = 20W, tp = 2msj]
| tre=1 ,,q”” 1] 3) PGM = 8W, tp = 5ms |
(W] | b) Recommended Iood Inne for 4) PGM = 4W, tp = 10ms
Q <=30% rated di/dt : 10V, q > 4] 1
[ tr<=1 ug| N
a 1R o
= — ~
[N A
=
(O] > N \
v =
2 Wi N
i
g 1e0 < DA SOk
w pu— — Emans
= S PO=2
Z jveo T
2 FREOUENCY LIMITEDL
16D ] 53MT series Br Py | 1]
1E=1 | it L
T O1E-3 1E-2 1E-1 1E0 1E1 1E2
INSTANTANEQUS CATE CURRENT — A
Fig. 17 - Gate Characteristics
1 s mmane: T —
E2 Frectonguior gote pulse R T17 PGM = 100W. tp = 500,..5_
- Fa) Recommended load line for: (2) PGM = 50W, tp = 1ms
[——roted di/dt : 20V, 30 ohms y » P
! [ —tr = 0.5us, tp >=6ps (3) PGM = 20W, tp = 25ms
L | b) Recommended lood line for L(4) PGM = 10W, tp = S5ms
< <=30% roted di/dt : 20V, 65 ohms| [\ LXK
B pq Ltr = lus, to>=6us N NN
<) an==sv((e)iz: =
> - \; BN N
Lt b g
=3 DA A <
S 7 |I| N N 1Y
% =T A N
2 A 3 L1 N N
8 1E0 1:: g:: C:'_ N h I
= [ a: e AR~ S— =
= CHO N=(3)F(2)HT)
=z I R} [ R
g B : mAR
2 il FREQUENCY LIMITEDLLL!]
|”1GD ] 93, 113 MT series BY PV | ||
1E=1 Al it S Lo LT
1£-3 1£-2 1E-1 1E0 1E1 1E2 1€£3
INSTANTANEOUS GATE CURRENT - A
Fig. 18. Gate Characteristics
|
Q
-—é 1E0 53 M series
&
8 = N 93 MT serln:.-a
= il D113 MT 'series
g L1
g 1E-1
o
=
-
=4
Z 1E—2 PER JUNCTION
W T
I
-
Zz
w
L2 1E-3
&( 1E-3 1E-2 1E-1 1E0 1E1 1E2
x

SQUARE WAVE PULSE DURATION - s

Fig. 19 - Thermal Impedance ZthJC Characteristics

Power ed by | Cm ner.

D40

com El ectronic-Li brary Service CopyRi ght 2003



