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SERIES MT-K

THREE PHASE AC SWITCH

Features

B Package fully compatible with the industry standard
INT-A-pak power modules series
m High thermal conductivity package, electrically

insulated case

W Outstanding number of power encapsulated compo-
nents

Description

Excellent power volume ratio
4000 Vles isolating voltage

A range of extremely compact, encapsulated
three phase AC-switches offering efficient and
reliable operation. They are intended for use in
general purpose and heavy duty applications as
phase control motor starter.

Major Ratings and Characteristics

Power Modules

50A
90A
100A

Power ed by | Cnmi ner.

Parameters | 54MT-K | 94MT-K | 104MT-K| Units
o 50 90 100 A

@T, 80 80 80 c
lesy @50Hz 390 950 1130 A

@ 60Hz 410 1000 1180 A
%t @50Hz 770 4525 6380 AZs

@ 60Hz 700 4130 5830 A%
Vpau range 800 to 1600 \Y
T, 4010125 °c
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ELECTRICAL SPECIFICATIONS INTERNATIONAL RECTIFIER bLS5E D
Voltage Ratings

Vigy » Maximum Visu» maximum Viau » Max. repetitive leam
Type number Voltage code repetitive non-repetitive peak off-state voltage,| |,
Code peak reverse voltage | peak reverse voltage gate open circuit  [125°C
- \Y \ \ mA
80 800 900 800 10
54MT..K 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
94MT..K 100 1000 1100 1000 20
104MT..K 120 1200 1300 1200 20
140 1400 1500 1400 20
160 1600 1700 1600 20
On-state Conduction
Parameters S54MT | ©4MT |104MT |Units | Conditions
lo Maximum RMS output current 50 90 100 A
80 80 80 °C
lrsqm  Maximum peakone half cycle 390 950 1130 | A |[t=10ms Novoltage reapphed
non-repetitive surge current 410 | 1000 | 1180 | A [t=83ms | T =125°C
Initial T =T max. 330 800 950 A |t=10ms 100% Vg reapplied
345 840 1000 | A |t=83ms| T =125°C
1t Maximum %t for fusing 770 | 4525 | 6380 | A% | t=10ms No voltage reapplied
Intial T =T max. 700 | 4130 | 5830 | A’s | t=83ms | T ~125°C
540 | 3200 | 4510 | A% |t=10ms 100% Vg, reapplied
500 | 2020 | 4120 | A% | t=83ms | T =125°C
12/t Maximum I%/tfor fusing 7700 | 45250 | 63800 | A%/s | Itfortimet =I2/txVt ;0.1 <t <10ms, Vaan =0V
VF(TO)I Low-level ofthreshold voltage | 1.16 | 0.99 089 | V | T=125°C, (16.7% xnx I(AV) <l< X I(Av))
VF(TO)z High-level of threshold voltage | 1.44 1.19 115 | V [T =125°C, (nxl(AV)<I<20xan(Av))
i Low-level on-state sloperesist. | 12.54 | 4.16 3.90 | mQ | T =125°C, (16.7% xv:xl(Av)<I< "X|(AV))
Mo High-level on-state sloperesist.| 11.00 | 3.56 348 | mQ [ T =125°C, (xx I(AV) <1<20xmx I(AV))
Viuw  Max on-statevoltage drop 268 | 1.55 153 | V |T,=25°C, 'TM =1 50Apk Persingle Junction tp=400pus
dlldt Max. non-repetitive rate of rise 150 Alus T,=25°C,from0.67 VDRM
of turned on current b= mx I(Av), Ig =500mA,t < 0.5ps, tp >6yus
T,=25°C,anodesupply=6V,
" Max. holding current 100 200 200 | mA -
resistive load, gate open circuit
I Max. latching current 400 mA T,=25°C, anode supply =6V
Blocking
:2:: Max. peak leakage current 100 pA |T,=25°C, perjunctionat rated Vg,
Vle RMS isolation voltage 4000 V | T,=25°C, Aliterminal shorted f=50Hz,t=1s
dv/m Max. critical rate of rise 500 Vips T,=T, max, I|near’(o0,G7ratedVDRM
of off-state voltage gate open circuit *
* Available with dv/ = 1000 V/us
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Triggering INTERNATIONAL RECTIFIER LSE D
Parameters 54MT | 94MT [104MT | Units | Conditions

Psw  Maximum peak gate power 8 10 10 W | T,=T, max.

PG(AV) Maximum average gate power| 2 25 25 T,=T,max.

+lgw  Maximum peak gate current 1.5 25 25 T,=T, max.

w
A
Vgr Max. peak negative gate volt. 10 10 10 vV |T, =T, max.
Vv
Y
\

Vgr  Maximum required DC gate 3 4 4 T,=-40°C Anode supply = 6V, resistive
voltage to trigger 2 25 25 T,=25°C load
1 15 1.5 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

that will not trgger 0.2 0.25 | 0.25 V | @T,=~T, max, rated V., applied
lao Maximum gate current
that will not trigger 2 6 6 mA | @ TJ- TJ max., rated VDRM applied
Thermal and Mechanical Specifications
Parameters 54MT IQ4MT [104MT Units| Conditions
T, Max. junctiontemp. range -40t0 125 °C
Tstg Max. storage temp. range -4010125 °C
ch Max. thermalresistance 0.524 | 0.385 | 0.344 |K/W | DC operation per single AC switch
junctiontocase 1.048 | 0.770 | 0.688 |K/W | DCoperation per single jJunction

0.560 | 0.401 | 0.357 |K/W | 180°Sine cond. angle per single AC switch
1.120 [ 0.802 | 0.715 | K/W | 180° Sine cond. angle per single junction

R Max. thermalresistance, Per module.
*CS  caseto heatsink 0.033 KIW | Mounting surface smooth, flat and greased.

wt Approximate weight 225 g | Amountingcompoundis recommended andthe
T Mounting heatemk 2106 Nm tourque should be rechecked after a period of

about 3 hours to allow for the spread of the
Torque +10% terminal 3104 Nm  compound. Lubricated threads.

AR Conduction (per Junction)
(The following table shows the increment of thermal resistance R, ,. when devices operate at different conduction angles

than DC)

Conduction angle 54MT.K | 94MT..K | 104MT..K | Units Conditions
180° 0.072 0.033 0.027 KIW T,=T,max.
120° 0.085 0.039 0.033 K/W

i 90° 0.108 0051 0.042 K/w
60° 0.152 0.069 0.057 Kiw
30° 0233 - 0.099 0.081 KIW
180° 0.055 0.027 0.023 KIW T,~T, max.
120° 0.091 0.044 0.037 KIW
90° 0.117 0.055 0.046 KIW
60° 0.157 0.071 0.059 Kiw
30° 0.236 0.100 0.082 KW
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Ordering Information Table

INTERNATIONAL RECTIFIER

LSE D

54 = 50 A (Avg)

n - Current rating code: 94 = 90 A (Avg)
E - Basic part number 104 = 100 A (Avg)
n - Voltage code (code x 10 =V,
QOutline Table
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MAXIMUM ALLOWABLE CASE TEMPERATURE —

PEAK HALF SINE WAVE ON-STATE CURRENT - A

M 4855452 001L529 T30 EMINR

INTERNATIONAL RECTIFIER LSE D
130 T T T T 1000 ==
94 MT series < —
NG DEVICE FULLY TURNED-ON
I~ |
120 <
\ = % A
Z -
24
110 AN & 100 £
\ [ i
N = / PER JUNCTION|
100 \ ’5 II Ll N
Per Singte AC Switch \ i
[ N I I = !
90 [— \ AN S 10
. RMS \ (:,; 1
<O T —
80 i i i i ' w \~94 MT series TJ = 125 ([ ]
For all conduction on?les ’<z£ 94 MT series TJ = 25°C | |
o : LT
0 10 20 30 40 50 60 70 80 90 100 = 5 1 15 2 25 3 35 4 45
RMS OUTPUT CURRENT - A INSTANTANEQUS ON~—STATE VOLTAGE - V
Fig. 6 - Current Ratings Characterlstics Fig. 7 - Forward Voltage Drop Characteristics
140 —_——
Per Single AC Switch
= 'RMS /
: 120 b~ | 7 \y
“ 180 / \‘O
@ | 120 T 1/ /N2 o,
100 £
S =T 90" ? // & \ \\\“}_ﬁ
R A 3 NN AN
[e] ° N / \ B
i / /] / pd islr \ \ AN \ %/\ _ |
2 2% N NN
= .
5 Conduction angle \\\
; 40 A/é,é‘/ \\ N N
: Z4 TR
= 20 4/ 94 MT series. &\k
B TJ=125C| . ~3
o DE\‘/ICEl FULILY '.I'URF\IIED—ION
0 10 20 30 40 50 60 70 80 90 100 20 40 60 80 100 120
RMS OUTPUT CURRENT - A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - 'C
Fig. 8 - Total Power Loss Characteristics
710 < 950
- i MAXIMUM NON REPETITIVE SURGE CURRENT
AT ANY RATED LOAD CONDITION AND WiTH 900 *\‘IJERSUS PULSE TRAIN DURATION. CONTROL]
680 RATED VRRM A#"-'Eowrgﬁoﬁ'"f '5;’;‘3% = F CONDUCTION MAY NOT BE MAINTAINED
650 \ © 60 Hz 0.0083 s @ 830 — H—INITIAL TJ = 125 *C
50 Hz 0.0100 s % 800 2 L NO VOLTAGE REAPPLIED
620 T 3 I+ TFRATED VRRM REAPPLIED
L1 HT] \ wBe
L1 w750
590 1A = NID %
= 700 .
560 w N N
= 650 ™ .
530 & N[N
\ o 600 - 3
500 ¥ 2 ss0 SN
N ™N
470 \\N\. w 500 iy S
: - T~y
440 : 450 F—94 'MT series <] F
410 | 94 MT sect':[ea < 400 —PER JUNCTION -
PER JUNCTION
380 St nn T 3% [ L
1 [) 100 = .01 N 1
a

NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N

Fig. 9 - Maximum Non-Repetitive Surge Current

PULSE TRAIN DURATION — s
Fig. 10 - Maximum Non-Repetitive Surge Current

D46

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



B 4855452 DO1L530 752 EMINR
INTERNATIONAL RECTIFIER:

© 130
1
w 120
[
>
=
& 110
i
<
o] 100
wl
2
3 9
wl
D 80
£
S
al 70
3
2 60
>
<
=

850

800

750

700

650

600

550

500

450

PEAK HALF SINE WAVE ON-STATE CURRENT — A

T T ! T
104 MT series <
™~ DEVICE FULLY TURNED—ON_| ,
N [
=
Lt
&
&
>
\ £
™ Lt
=
7]
-Per Single AC Switch \
I | I g

'RMS

L~ (%]
>
2
| | | 2
T T T N r<—(
For all conduction angles =
=
%]
0 20 40 60 80 100 120 =

RMS QUTPUT CURRENT - A
Fig. 11 - Current Ratings Characteristics

180

54 - 94 & 104MT..K Series

LSE D

1000

100

1

N

0
m
Pyl

JUNCTION

T

04 MT series
104 MT series TJ
| !

IJ = 125 "C
25°C
1

5

15

25 35 45

INSTANTANEOQUS ON—-STATE VOLTAGE - V

Fig. 12 - Forward Voltage Drop Characteristics

120

Per Single AC Switch

140 | 11203

180"

90 ~by/
Z/

ol \, |07
ok 7,

MAXIMUM TOTAL POWER LOSS — W

- 7
60 [Conduction angle/fA//
ol | \
7 104 MT series \\
20 TJ = 125°C P—
3
B ‘JEVICE‘ FULLYI TURNE;D—ON
¢} 20 40 60 80 100 120 20 40 60 80 100

RMS QUTPUT CURRENT — A
Fig. 13 - Total Power Loss Characteristics

AT ANY RATED LOAD CONDITION AND WITH
RATED VRRM APPLIED FOLLOWING SURGE

\ INITIAL TJ = 125 ~CH
@ 60 Hz 00083 s
|47 @ 50 Hz 00100 s
L~ =l
\\\/////
‘§
\\\
N
NN
NN
104 MT series \\
N

| PER JUNCTION

L L

1 10
NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N

100

MAXIMUM ALLOWABLE AMBIENT TEMPERATURE -

PEAK HALF SINE WAVE ON-STATE CURRENT - A

Fig. 14 - Maximum Non-Repetitive Surge Current

1150
1100
1050
1000
950
900
850
800
730
700
650
600
550
500
450

120
C

MAXIMUM NON REPETITIVE SURGE CURRENT
VERSUS PULSE TRAIN DURATION CONTRQOL
OF CONDUCTION MAY NOT BE MAINTAINED |

[{ INITIAL Ty = 125 C

A

1
B

NQ VOLTAGE REAPPLIED-
RATED VRRM REAPPLIED

AN

\

B

A NN

N

NN

L 104
| PER

I

MT serie

N
~
S~

JUNCTION

\‘
I~

L L1

.01

1 1

PULSE TRAIN DURATION — s

Fig. 15 - Maximum Non-Repetitive Surge Current

D47

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



54 — 94 & 104MT..K Series B 4855452 0016531 699 EEINR
INTERNATIONAL RECTIFIER bSE D

1£2 EReclangulor” gate pulsef=——+ 1) POM = 40W, Ip =ims 3
Recormmended loo Ime o = = 3
> [ roted di/dt : 10V, 200hms 2) PGM = 20W, tp = 2ms]
! tr<=1 szil ] 3) PGM = 8W, tp = 5ms ]
(] | b) Recommended Ioud I|ne for (4) PGM = 4W, tp = 10ms,
< <=30% roted di/dt : 10V, 650hms q L4+T1 ﬁ
= r<=1 ps L N
> 1€1 : n -
> P =i\ O) R
o e =
=<t 2 h
(& - T N &
% S0
8 A3 "
e 1EQ e . ;
o 1o J — -
= Hed © HHI= 2)
2 VGO = Bl
2 FREQUENCY LIMITEL
IGD 54MT series BY PG(AV) | I 1 I |
1E=1 1 Ly INEEEN
1E-3 1E-2 1€-1 1E0 1E1 1E2
INSTANTANEOUS GATE CURRENT - A
Fig. 17 - Gate Characteristics
1E2 — TGN .
S Rerammanies ons e 1 123 b = aoagP = 200
—a e [s] ine 1or- — =
> F—roted di/dt : 20V, 30 ohms (2) PCM = 50W, tp = 1ms ]
) [t = 0.5us, tp >=6ns 3) PGM = 20W, tp = 25ms ]
[ | b} Recommended lood hne for Lr(4) PGM = 10W, tp = 5ms
< <=30% rated di/dt : 20V, 65 ohms N )'\ N]
— tr = 1us, tp>=6us N
= et o= (0 ) e D
> ‘:‘ \ - —
w b)Y 7
= A N N
o L~ [0 N K \\ N
g A TT!__ L L1 N N N
[e} TN = N N N
o 1EQ - L= 3=
z o i s SRR = S — —
S GHEO: A(3)FH0)
N S A% x Ty
%] TH gREgéJENCY UMITEDHL]
= . Y
1E—1 ”'.QP I 9%, 103 MT series e mal
1E-3 1E-2 1tE-1 1EO 1E1 1E2 1E3
INSTANTANEOQUS GATE CURRENT — A
Fig. 17 - Gate Characteristics
Z e
x
1
Q
|
x
=
o 1E0 54 MT series
2 —— T
g el N 94 MT series
g 1 ™04 MT series.
= |~ =
2 1E-1 =T
& =
e ] —’7I
= Z PER JUNCTION
= — 1A
E /
g g~ LA
= 1E-3 1E-2 1€-1 1EQ 1€
o

SQUARE WAVE PULSE DURATION — s
Fig. 19 - Thermal Impedance ZthJC Characteristics

D48

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



