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JdIXYS

MCC 19

Thyristor Modules

VRSM VRRM Type
VDSM VDRM
\Y, \Y, Version 1 B Version 8 B
900 800 MCC 19-08i01 B MCC 19-08i08 B

1300 1200 MCC 19-12i01 B MCC 19-12i08 B

1500 1400 MCC 19-14i01 B MCC 19-14i08 B

1700 1600 MCC 19-16i01 B MCC 19-16i08 B

Symbol Test Conditions Maximum Ratings

. T, = Tum 40 A

L avm T =58°C; 180° sine 25 A
T =85°C; 180° sine 18 A

L T, =45°C; t=10ms (50 Hz), sine 400 A
V =0 t = 8.3 ms (60 Hz), sine 420 A
T,=T, t=10 ms (50 Hz), sine 350 A
V =0 t = 8.3 ms (60 Hz), sine 370 A

fizdt T,,=45°C t=10ms (50 Hz), sine 800 A’s
V =0 t = 8.3 ms (60 Hz), sine 730 A?s
T,=Ty, t=10 ms (50 Hz), sine 600 A%s
V =0 = 8.3 ms (60 Hz), sine 570 A%s

(di/dt),, T,=T, repetitive, |, =45 A 150 Alus
f :50 Hz t, =200 ps

=2/3 VDRM

IG_ =0.45A non repetitive, I =1, 500 Alus
di_/dt = 0.45 Alus

(dv/dt),, T, = Tom Ve = 213V, 1000 Vlus
R, = %; method 1 (linear voltage rise)

P T, = Tum t,= 30ps 10 w
= t, = 300 ps 5 w

Poav 0.5 W

Veeu 10 \Y

Ty, -40...+125 °C

Tom 125 °C

Teg -40...+125 °C

VoL 50/60 Hz, RMS t=1 min 3000 V~
leor €1 MA t=1s 3600 V-~

M, Mounting torque (M5) 2.5-4.0/22-35 Nm/lb.in.
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.

Weight Typical including screws 90 g

Data according to IEC 60747 and refer to a single thyristor unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions

lrvs = 2X 40 A
=2x 25 A
800-1600 V

I TAVM

VRRM

3 671 542
Version 1 B | !

3 6 1 5 2
Version 8 B : :
Features

e International standard package,
JEDEC TO-240 AA

¢ Direct copper bonded Al,O, -ceramic
base plate

¢ Planar passivated chips

e Isolation voltage 3600 V~

e UL registered, E 72873

e Gate-cathode twin pins for version 1B

Applications

e DC motor control
e Softstart AC motor controller
¢ Light, heat and temperature control

Advantages

Space and weight savings
Simple mounting with two screws
Improved temperature and power
cycling

Reduced protection circuits

E2-2
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LIIXYS

MCC 19

Symbol Test Conditions Characteristic Values
IRRM’ IDRM TVJ TVJM’ V VRRM; VD = VDRM 3 mA
V. I, =80A;T,=25C 205 V
Vo, For power-loss calculations only (T, = 125°C) 085 V
r. 18 mQ
Vg, V, =6V, T,, =25°C 1.5 Vv
T,, = -40°C 16 VvV
lor V, =6V, T,, =25°C 100 mA
T, =-40°C 200 mA
Veo T, =Ty V, =23V, 0.2 \%
leo 10 mA
I, T,,=25°C;t,=10ps; V, =6V 450 mA
I, = 0.45 A; di/dt = 0.45 Alps
L, T,=25°C;V,=6V;R, = 200 mA
ty T,=25°C;, V=112V, 2 us
I, = 0.45 A; di/dt = 0.45 Alps
t, T, =T s =20 A, t, =200 ps; -di/dt = 10 A/us typ. 150 s
V., =100 V; dv/dt = 20 Vlus; V, =213V,
Qg T, =Ty I =25 A, -di/dt = 0.64 Alus 50 pC
[ 6 A
Ri.c per thyristor; DC current 1.3 KW
per module other values 0.65 K/W
R« per thyristor; DC current see Fig. 8/9 1.5 KW
per module 0.75 KW
dg Creepage distance on surface 12.7 mm
d, Strike distance through air 9.6 mm
a Maximum allowable acceleration 50 m/s?

Optional accessories for module-type MCC 19 version 1 B
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 200L (L = Left for pin pair 4/5) } UL 758, style 1385,

Type ZY 200R (R = right for pin pair 6/7)

Dimensions in mm (1 mm = 0.0394")

CSA class 5851, guide 460-1-1

Version 1 B Version 8 B
M5x10 28/08
& 1 2 3 © ,_“} ~
® 5| Lcesl PRI
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' ?55 65— !
[=-20-+f=-20-==—25— a-20-+f=e- 20 ->{=—25 ——|
<15y 3 <150 ‘
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- s N6 ] ‘ 3 [ax|RIZ x| N ®
$ '@ 21NNz 2 * @ :_.E N kJ;« ? g:
80 80
92 92.
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1: lgp Ty = 125°C
2 1gp Tyy= 25°C
3 lgp Tyy= -40°C
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4:Pgn =05W
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Fig. 1 Gate trigger characteristics
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Fig. 2 Gate trigger delay time
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LIXYS

MCC 19

500 e V, = 0 Volt 80
A |TSM (t) %V, A’s A ?é:o .
50Hz, 80" = °sin
o N AV 10
400 T,245°C 40 7y, e L
A / / 2 3L
T brsm T fit / T,=125°C T [
i
300 30 //r
\Tv,=45°c
N
NA! ) A M
200 \ \ A \
L
N \
Te=125C| [N N }
100 10 N
o 10% 0
102 102 10 10° 10° 1 2 3 6 8 10 0 50 100 150
ts) —o Yms) —— Te(C) —»
Fig. 3 Surge overload current Fig. 4 [i*dt versus time (1-10 ms) Fig. 4a Maximum forward current
I, Crest value, t: duration at case temperature
80 . L
Rinan’ W) Fig. 5 Power dissipation versus on-
w /- 1.5 state current and ambient
» temperature (per thyristor)
7 7/
60 7 Y 25
N N )
te A /
Pa A 4
40 f N / //
1 A A / 5
VAT A\
Ed / JA k\ \ \< 6
l - Nl [~—DC \, 3
20 / SUNE YNt ~ SO/
P - 1202 L K AN N
P ™ P A
84 /// \\t 60 L - NN
A 302 L =
N
SRS
0
0 10 20 30 40 9] 50 100 150
Travm (A) ———= TAC) ——m
300 . - .
w \ Riea (K/W) Fig. 6 Three phase rectifier bridge:
01 Power dissipation versus direct
250 - 015 output current and ambient
temperature
4 02
200 N - 025
T ™ //' 0.3
150 N \ {% 0.4
\ s 0.5
100 X
0.6
Circuit \ A
B6
50 % 3 x MCC1e
0 11
0 20 40 60 0 50 100 150
ldAVM(A) — - TA(DC) >
E2-4 © 2000 IXYS All rights reserved




LIIXYS

MCC 19

400 Ry KW) Fig. 7 Three phase AC-controller:
w - 01 Power dissipation versus RMS
015 output current and ambient
;o temperature
300 - 0.2
T Pm« A / /
P 7 4 0.25
P\ 03
A A
200 4 VAVAVAV Y
/
X 0.5
- Circuit AN s 06
100 e W3 7
/1 3 x MCC19 NN
» 1
L~
o b 1
o] 10 20 30 40 50 50 100 150
s () —— TAC) —

"o [T] 1 3 { Fig. 8 Transient thermal impedance
Kw MCC19 z= NN junction to case (per thyristor)
Zpse (8 A AN ) .

£ B 3 60 R, for various conduction angles d:
NI Y 120°
Tzwc 3 N 1800 d Ry (KIW)
' N oo DC 13
180° 1.35
120° 1.39
60° 1.42
30° 1.45
0.5
Constants for Z, . calculation:
i R, (KIW) t (s)
. 1 0.018 0.0033
0 ket 2 0.041 0.0216
10° 107 10" 100 10° 102 108 3 1.241 0.191
t{s) —»
20 1 Fig. 9 Transient thermal impedance
kw 5 junction to heatsink (per thyristor)
MCC19 T s . .
Zyc () = R, for various conduction angles d:
1.5 ‘ \\ 120°
TZmJK ‘A \\ 180° d RIhJK (K/W)
~0C DC 1.5
180° 1.55
1.0 120° 1.59
60° 1.62
30° 1.65
05 Constants for Z, , calculation:
i R, (KIW) t (s)
1 0.018 0.0033
0 bmed=—T11 | 2 0.041 0.0216
10° 10 107 10° 10 102 10% 3 1.241 0.191
e 4 0.2 0.46
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A1 XYS MCC 21
-I
Thyristor Modules
3 6 1 5 2 -
Voo, Vo, Type TO-240 AA 6
rT==1-r-t-r
VDSM VDRM : :
v v b 4
900 800 MCC 21-08i08 B
1300 1200 MCC 21-12i08 B
1500 1400 MCC 21-14i08 B
1700 1600 MCC 21-16i08 B
Symbol Conditions Maximum Ratings Features
lremis Tw= TV;M o 33 A * International standard package,
ey T,, = 45°C: t=10ms (50 Hz), sine 320 A » Direct copper bonded Al,O, -ceramic
Ve=0 t = 8.3 ms (60 Hz), sine 350 A base plate _
* Planar passivated chips
Ty = Tuam t=10 ms (50 Hz), sine 280 A * Isolation voltage 3600 V~
Vg = t=8.3 ms (60 Hz), sine 310 A » UL registered, E 72873
Pt T, = 45°C t=10ms (50 Hz), sine 500 A%s » Gate-cathode twin pins for version 1B
Ve=0 t =8.3 ms (60 Hz), sine 520 A%s
Tus = Ty t=10 ms (50 Hz), sine 390 Az Applications
Vi = t =8.3 ms (60 Hz), sine 400 A%s
- — + DC motor control
(dirdt),, Tvs = Tuam repetitive, I; =45 A 150  Alps .« Softstart AC motor controller
f = 50Hz, t, = 200us « Light, heat and temperature control
Vo = %5 Vg
lc=0.45A non repetitive, Iy = ltaum 500 Alus
dig/dt = 0.45 Alus Advantages
(dV/dt)cr TVJ = TVJM; VDR = 2/3 yDRM ) 1000 V/HS . Space and WEIght SaVingS
Rex = oo, method 1 (linear voltage rise) « Simple mounting with two screws
Peu Tus = Ty t.= 30ps 10 W * Improved temperature and power
It = lravm tp = 300 ps 5 W cycling . N
» Reduced protection circuits
Peay 0.5 W
Veem 10 \Y
Ty -40...+125 °C
Tusm 125 °C
Te -40...+125 °C
VisoL 50/60 Hz, RMS t=1min 3000 V-~
lisor €1 MA t=1s 3600 V-~
My Mounting torque (M5) 2.5-4.0/22-35 Nm/lb.in.
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.
Weight Typical including screws 90 g

Data according to DIN/IEC 747 and refer to a single thyristor unless otherwise stated.

649

E2-6
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LIIXYS

MCC 21

Symbol Conditions Characteristic Values
- . - . - 10 TTTTT TTT1IT LBRALL T ITTT T TITIT
lRRM’ IDRM TVJ - TV.]M’ VR - VRRM’ VD - VDRM 5 mA I AN W ;"ZCIZIZ! : l :
Vo [Py =10W t = 30us ]
V. I, =45A; T, =25C 1.6 \% P = 1W =300 us
?V_ Py = 05 W
Vo For power-loss calculations only (T, ; = 125°C) 0.85 \% N N
r, 15 mQ ><
N A
Vg, V,=6V; T,,=25°C 1.0 VvV » v /C :
Ty = 40°C 2 YL e
IGT VD =6V, TV.] = 2500C 65 mA IEREIE N e LIRS
T, =-40°C 80 mA - i
VGD TVJ = TVJM; VD = 2/3 VDRM 0.2 \ B ;40°C
IGD 5 mA 25°C (upper .-
R N . 125°C lim.)
1, T,,=25°C;t,=10ps; V, =6V 150 mA et ) i
I =0.3 A; di /dt = 0.3 Alus 0.1 i il vl bl i
0.1 1 10 100 mA 10000
L, T,=25°CV,=6V; R, = 100 mA —_—
ty T,=25°C, V=%V, 2 s Fig. 1 Gate trigger characteristics
I, =0.3A; di/dt=0.3 Alus
t, T, =T, =15A,t, =300 ps; -di/dt = 10 A/lus  typ. 150 ps
V., =100 V; dv/dt = 20 Vius; V, =%, V., 1052 { =
I, Ty = Ty |- = 30 A, -difdt = 0.3 Alpis 4 A ¥ : {
Rsc per thyristor; DC current 11 KW
per module other values 0.55 KW !
R« per thyristor; DC current 1.3 KW 10! \ |
per module 0.65 K/W Y L; ! i
d, Creepage distance on surface 127 mm fgd I | i
d, Strike distance through air 9.6 mm e 5
a Maximum allowable acceleration 50 m/s? ~
100 T AN I = --—<‘L-L
Optional accessories for module-type MCC 23 version 1 B : R T
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode =red ] Ak
Type ZY 200L (L = Left for pin pair 4/5) } UL 758, style 1385, i ‘
Type ZY 200R (R = right for pin pair 6/7) ) CSA class 5851, guide 460-1-1 [ NN I
ot L] I
1072 w7 100 10'A
Ig—=—
Fig. 2 Gate trigger delay time
Dimensions in mm (1 mm = 0.0394")
¢ [N Al IS !
- ) L @©
OSSR EE
" !
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LIXYS

MCC 26
MCD 26

Thyristor Modules
Thyristor/Diode Modules

Vs Vg Type

VDSM VDRM
\Y, \Y, Version 1 B Version 8 B Version 8 B
900 800 MCC 26-08i01 B MCC 26-08i08 B MCD 26-08i08 B
1300 1200 MCC 26-12i01 B MCC 26-12i08 B MCD 26-12i08 B
1500 1400 MCC 26-14i01 B MCC 26-14i08 B MCD 26-14i08 B
1700 1600 MCC 26-16i01 B MCC 26-16i08 B MCD 26-16i08 B
Symbol Test Conditions Maximum Ratings
ITRMS’ IFRMS TV.] = TV;)]M o 50 A
e a1 = 79°C; 180° sine 32 A
T.=85°C; 180° sine 27 A
Lrswr Tesm T, =45°C; t=10 ms (50 Hz), s?ne 520 A
V,=0 t = 8.3 ms (60 Hz), sine 560 A
T, = Tum t=10ms (50 Hz), sine 460 A
V,=0 t = 8.3 ms (60 Hz), sine 500 A
Jizdt T, =45°C t=10 ms (50 Hz), sine 1350 A%s
V,=0 t = 8.3 ms (60 Hz), sine 1300 A’s
T, = Tom t=10 ms (50 Hz), sine 1050 A’s
V,=0 t=8.3 ms (60 Hz), sine 1030 A%s
(di/dt),, Ty, = Tum repetitive, 1. =45 A 150 Alus
f =50 Hz, t, =200 ps
V, =23V,
I,=045A non repetitive, | =1, 500 Alus
di_/dt = 0.45 Alus
(dv/dt),, T,=Tomw Ve =213V, 1000 Vius
R, = o, method 1 (linear voltage rise)
Pey Ty, = Ty t,= 30ps 10 w
= t, = 300 ps 5 W
Peay 0.5 w
Veen 10 V
T, -40...+125 °C
T 125 °C
T, -40...+125 °C
VoL 50/60 Hz, RMS t=1min 3000 V~
lsor S1MA t=1s 3600 V-~
M, Mounting torque (M5) 2.5-4.0/22-35 Nm/lb.in.
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.
Weight Typical including screws 90 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions

lrus = 2X 50 A
=2x 32 A
800-1600 V

I TAVM

VRRM

MCC i - 1
Version 1 B | 1

-

MCC
Version 8 B ! !

-

MCD
Version 8 B : |

-

Features

¢ International standard package,
JEDEC TO-240 AA

* Direct copper bonded Al,O, -ceramic
base plate

¢ Planar passivated chips

¢ Isolation voltage 3600 V~

e UL registered, E 72873

e Gate-cathode twin pins for version 1B

Applications

e DC motor control
e Softstart AC motor controller
¢ Light, heat and temperature control

Advantages

e Space and weight savings

e Simple mounting with two screws

¢ Improved temperature and power
cycling

e Reduced protection circuits

E2-8
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LIIXYS

MCC 26
MCD 26

Symbol Test Conditions Characteristic Values
IRRM’ IDRM TVJ TVJM’ V VRRM; VD = VDRM 3 mA
V., V. I, 1.=80A; T, =25C 1.64 VvV
Vo For power-loss calculations only (T, = 125°C) 085 V
r 11.0 mQ
Vg V,=6V; T,, = 25°C 15 Vv
T,, =-40°C 1.6 V
lor V,=6V; T,, = 25°C 100 mA
T,, =-40°C 200 mA
Veo T, =T V, =213V, 0.2 \%
leo 10 mA
I, T,y = 25°Cit, =10 s; V, =6V 450 mA
I, =0.45 A; di/dt = 0.45 A/ps
I, T,=25°CV,=6V; R, = 200 mA
tg T, =25°C; V, =12V, 2 ps

I, =0.45A; d| /dt—O45A/us

t Ty, =Ty s =20 A, t, =200 ps; -di/dt =10 A/lus  typ. 150 s

aq VI vawr I

V, =100 V; dv/dt = 20 Viys; V, =213V,

Qg T, =Tomw I I- =25 A, -di/dt = 0.64 A/us 50 pC
lem 6 A
Ric per thyristor/diode; DC current 0.88 K/W
per module other values 0.44 KW
Rk per thyristor/diode; DC current see Fig. 8/9 1.08 K/W
per module 0.54 KW
d, Creepage distance on surface 12.7 mm
d, Strike distance through air 9.6 mm
a Maximum allowable acceleration 50 m/s?

Optional accessories for module-type MCC 26 version 1 B

Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 200L (L = Left for pin pair 4/5) } UL 758, style 1385,

Type ZY 200R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1

Dimensions in mm (1 mm = 0.0394")

MCC Version 1 B MCC Version 8 B
M5x10 28/08
10. T n :&m ‘ i
o | 5[ Lot} N3
| b Lk ﬁ T80
S I
(=-20-t=-20-—=—25 (=-20->{=-20-=f=—25—=f
7-15-1ﬂ 3 . <150
S PN IENI i ¢ A el e [z J
[ N oo}
BCICCIEE S RIS Sk
" f " f
pos po

10 T T T T
1: Igp, Ty, = 125°C
v [ 2:0gn, Tyy= 25°C
3 g Tyy= -40°C
Ve T vy Il
§
//
/'
1 a i
1
4
-
f” A
-
| 4:Pgp=05W
lgpr Tyy=125°C 5 Pey= 5W
LU [ VT
01 IR Rt

100 10t 102 10°  mA 10¢
IG _—

Fig. 1 Gate trigger characteristics

="
X

\;

1000 o
Ty;=25°CH
T He
tyd
typ~Y [ Limit
100
1
\
10
\
\
\
N
1
10 100 mA 1000

_—
IG

Fig. 2 Gate trigger delay time

MCD Version 8 B

[=-20-=-20-~=—25
—15—«4—‘
[}
1 © ®
RN Fax Bl M1ZN S 7N I
§ EA A B[ [N T I
80
92
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MCC 26
MCD 26

800
A bsw @), lrsm (©)
50HzZ, 80% Ve
600
lTSM
lesm
\ T,,=45°C
400 ‘\
\‘
\\
h
T.=125°C AN
200
\ Y
N
0
10° 102 10" 10° 10!
ts) —»

Fig. 3 Surge overload current
| -

104
A’s|

T Jiedt

10?

t{ms) ——=

Fig. 4 [i*dt versus time (1-10 ms)

Crest value, t: duration

60
Vi = 0 Volt DC -
A 1 /180 i
50 - V, 1202 L
\ / 602l L
/ 302 L [
N/
TIWM 40 4
A VA
Ty=45°C L] )4 \
v / 30 y4 \
——
— Ty=125°C [
o A4 TN
y
/
10
0
2 3 6 8 10 0 50 100 150

T (°C) —»

Fig. 4a Maximum forward current
at case temperature

TSM! "FSM*
% Runga’ (KW, Fig. 5 Power dissipation versus on-
w 1.5 state current and ambient
A /2 temperature (per thyristor or
7 i
. / iy diode)
Vi N\ .
g : /.
[/ /
40
V4 //‘ 5
AuET % A
» SYARE N N / / 8
ﬁ7 an ] ~—DC
PR R 180 “sin ] vavi 8
20 SNEREEN 120 SN AXN
/ [ 6o L -y NN Y
S— o
1] 302 L TR
| [T T
o IHEENEE
0 10 20 30 40 50 50 100 150
Travms Teav (A) ——o= TA(OC) — -
400 Pr: (KW) Fig. 6 Three phase rectifier bridge:
w - 01 Power dissipation versus direct
015 output current and ambient
\ 4 temperature
300
/ / 0.2
T Piot \ /
NN // 0.25
N 03
200 \ 4
Y / / //' 0.4
NARY /
// 0.5
Zanunn g SSNS VAL
Y N
Z 3 x MCC26 or
] 3 x MCD26 N
//
0 l
0 20 40 60 80 50 100 150
Luavml(A) ——= TA(OC) >
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LIIXYS

MCC 26

e,

T L

T Zins

400

300

200

100

1.2

0.8

0.6

0.4

0.2

0.5

MCD 26
R (W) Fig. 7 Three phase AC-controller:
- o Power dissipation versus RMS
p - output current and ambient
o temperature
/1 02
/ \ 0.25
N
g rrry - 03
4 VAVARE
4 NNX A A4
/ N 05
v Circuit < " 0.6
4 w3
d 3 x MCC26 or A ‘/
3 x MCD26 N
r ]
T T l
0 . 20 40 60 50 100 150
lows (A} ———9 TA°C) ——=
l ” Fig. 8 Transient thermal impedance
MCC26 1= s junction to case (per thyristor or
MCD26 = o 60° diode)
Zingc (1) I 120°
74 NS 1800 R,,,c for various conduction angles d:
™ DC
d Ry.c (KIW)
DC 0.88
180° 0.92
120° 0.95
60° 0.98
30° 1.01
Constants for Z, _ calculation:
H I i R, (KIW) t (s)
B B ‘ ) ‘ ) ) 1 0.019 0.0031
10 10 10 o 1L, 10 .10 10 2 0.029 0.0216
3 0.832 0.191
| Fig. 9 Transient thermal impedance
a0° junction to heatsink (per thyristor
oC2s N ‘// [ &0 or diode)
MCD26 —— 3 120°
Zow ) 2% I~ 180 R, for various conduction angles d:
™~
pe d R, (KIW)
DC 1.08
180° 1.12
120° 1.15
60° 1.18
30° 121
Constants for Z, , calculation:
H i R, (KIW) t (s)
. N ; - - ) 1 0.019 0.0031
10 10 10 - 100_> 10 10 10 5 0.029 0.0216
3 0.832 0.191
4 0.2 0.45
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IIXYS MCD 40

Thyristor/Diode Module ltrus = 2X 60 A
Iy = 2X 38 A

VRRM = 1200'1600V

Preliminary data

A AK G K SOT-227 B, G
Vesu Vegrm Type

s o
o . . . miniBLOC Q\

v v | | o g\» y
1300 1200 MCD 40-12i06 %A

1700 1600 MCD 40-16i06 A/K

K = Cathode, A = Anode, G = Gate,
A/K = Common output

<
<

Symbol Test Conditions Maximum Ratings Features
Lews lerws Tva = Tuow T = 85°C _ 60 A * International standard package
v leam T = Tyaw Te = 85°C; 180° sine 38 A QllnlBLOC, SO:{I’-SZ?HB
— pE0C- _ ; e Planar passivated chips
I T,,=45°C; t=10 ms (50 Hz), sine 500 A
V,=0 t=8.3 ms (60 Hz), sine 440 A
T, = Tum t=10 ms (50 Hz), sine 450 A o
V=0 t = 8.3 ms (60 Hz), sine 490 A Applications
fizdt T,=45°C t=10 ms (50 Hz), sine 1250 A’s ¢ DC motor control
V,=0 t = 8.3 ms (60 Hz), sine 1220 A2s e Softstart AC motor controller
To=Ton (=10 ms (50 Hz), sine 1010 A ] H9n: heal and emperature conirol
V,=0 t =8.3 ms (60 Hz), sine 1010 A%s
(di/dt),, Ty, = Tum repetitive, 1. = 45 A 100 Alus
f =50 Hz, t, =200 ps
V=213V, Advantages
IG_ =045A non repetitive, |T = |TAVM 500 Alus ¢ Space and weight savings
dig/dt = 0.45 Alus e Simple mounting with two screws
(dv/dt),, T = Toms V. =213V, 1000 Vius . Improved temperature and power
R, = *; method 1 (linear voltage rise) cycling o
¢ Reduced protection circuits
P T, = Tum t,= 30ps 10 w
= am t, = 300 ps 5 W
Peay 0.5 w
Veeu 10 V
T, -40...+125 °C
Toom 125 °C
Teg -40...+125 °C
VoL 50/60 Hz, RMS leo. <1 MA 2500 V~
M, Mounting torque (M4) 1.5/13 Nm/lb.in.
Terminal connection torque (M4) 1.5/23 Nm/lIb.in.
Weight Typical including screws 30 g
Data according to IEC 60747 refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions §
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LIIXYS

MCD 40

Symbol Test Conditions Characteristic Values .
y miniBLOC, SOT-227 B
lRRM’ lDRM TVJ = TVJM; VR = VRRM; VD = VDRM S mA I:_—KJ_:'— i [y —
V.,V I,1.=80A; T, =25°C 1.68 \ H T
T F T F VJ +
all 1
Vo, For power-loss calculations only (T, = 125°C) 085 V ! '_ﬂ"‘”" P AT A 7
‘. 95 mQ L: J S U@ J
O f il
Ve, V,=6V, T, =25°C 15 Vv - = ‘
T, =-40°C 1.6 \ H
o R s 200 mA °
va T m o [ ‘Jl-' [ ‘Ft
VGD TVJ = TVJM; VD =23 VDRM 0.2 v =R I‘I'r | TR
leo 5 mA
I, T,=25°C;t,=10us,V, =6V 450 mA M4 screws (4x) supplied
IG =0.45 A; dIG/dt =0.45 A/IJ'S Dim. Millimeter Inches
Min. Max. Min. Max.
I, T,=25°C;V,=6V;R, = 200 mA A | 3150 31.88 | 1.240 1.255
B 7.80 8.20 | 0.307 0.323
— SEo- - c 4.09 429 | 0161 0.169
tgd TV.] =25°C; V_D =12 VDRM 2 HS D 4.09 4.29 0.161 0.169
I, =0.45 A; di/dt = 0.45 A/ps E 4.09 429 | 0.161 0.169
F | 1491 1511 | 0587 0.595
t T,=T,.;1.=120 A, t, = 200 ps; -di/dt = 10 A/us typ.150 us G | 3012 30.30 | 1.186 1.193
q vi_ v T P . T H | 37.80 3820 | 1.489 1.505
VR =100 V; dv/dt = 20 Vls; VD =213 VDRM J 11.68 12.22 | 0.460 0.481
K 8.92 9.60 | 0.351 0.378
Ric per thyristor/diode; DC current 0.6 KW L 0.76 084 | 0030 0033
R 0.1 KW M | 12.60 12.85 | 0.496 0.506
theH N | 2515 2542 | 0.990 1.001
. o) 1.98 213 | 0078 0.084
d, Creepage distance on surface 8 mm | 495 c97 | 0195 o023
d, Strike distance through air 4 mm Q | 2654 2690 | 1.045  1.059
a Maximum allowable acceleration 50 m/s? R 3.94 442 | 0155 0.174
s 4.72 485 | 0.186 0.191
T | 2459 25.07 | 0.968 0.987
u | -0.05 0.1 | -0.002 0.004
v 3.30 457 | 0130 0.180
w | 0.780 0.830 | 19.81 21.08

© 2000 IXYS All rights reserved
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LIXYS

MCC 44
MCD 44

Thyristor Modules

Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\Y, \Y, Version 1 B Version 8 B Version 8 B
900 800 MCC 44-08i01 B MCC 44-08i08 B MCD 44-08i08 B
1300 1200 MCC 44-12i01 B MCC 44-12i08 B MCD 44-12i08 B
1500 1400 MCC 44-14i01 B MCC 44-14i08 B MCD 44-14i08 B
1700 1600 MCC 44-16i01 B MCC 44-16i08 B MCD 44-16i08 B
1900 1800 MCC 44-18i01 B MCC 44-18i08 B MCD 44-18i08 B
Symbol Test Conditions Maximum Ratings
ITRMS’ IFRMS TVJ = TV6]M o 80 A
o leam T = 83°C; 180° sine 51 A
T.=85°C; 180° sine 49 A
Y F T, = 45°C; t=10ms (50 Hz), sine 1150 A
V,=0 t =8.3 ms (60 Hz), sine 1230 A
Ty, = Tum t=10ms (50 Hz), sine 1000 A
V,=0 t =8.3 ms (60 Hz), sine 1070 A
Jizdt T, =45°C t=10 ms (50 Hz), sine 6600 A%s
V=0 t = 8.3 ms (60 Hz), sine 6280 A’s
T, = Tum t=10ms (50 Hz), sine 5000 A’s
V=0 t = 8.3 ms (60 Hz), sine 4750 A’s
(di/dt),, T, = Tom repetitive, |, = 150 A 150 Alus
f =50 Hz, t, =200 ps
V, =213V,
I,=045A non repetitive, | =1, 500 Alus
di_/dt = 0.45 Alus
(dv/dt),, T,=Tomw Ve =213V, 1000 Vius
R, = o, method 1 (linear voltage rise)
Peu Ty, = Tum t,= 30us 10 W
= t, = 300 ps 5 W
Peay 0.5 w
Veem 10 \Y,
T, -40...+125 °C
Toom 125 °C
T -40...+125 °C
VoL 50/60 Hz, RMS t=1min 3000 V~
leo S1MA t=1s 3600 Vv~
M, Mounting torque (M5) 2.5-4.0/22-35 Nm/Ib.in.
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.
Weight Typical including screws 90 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

lrus = 2X 80 A
=2x 51 A
800-1800 V

I TAVM

VRRM

MCC i - 1
Version 1 B I |

o ———————

MCC
Version 8 B ! !

-

MCD
Version 8 B : 1

-

Features

¢ International standard package,
JEDEC TO-240 AA

¢ Direct copper bonded Al,O, -ceramic
base plate

¢ Planar passivated chips

¢ Isolation voltage 3600 V~

e UL registered, E 72873

e Gate-cathode twin pins for version 1B

Applications

e DC motor control
e Softstart AC motor controller
¢ Light, heat and temperature control

Advantages

Space and weight savings
Simple mounting with two screws
Improved temperature and power
cycling

Reduced protection circuits

E2-14
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LIIXYS

MCC 44
MCD 44

Symbol Test Conditions Characteristic Values
IRRM’ IDRM TVJ TVJM’ V VRRM; VD = VDRM 5 mA
V., V. I, 1.=200 A; T, = 25°C 175V
Vo For power-loss calculations only (T, = 125°C) 085 V
r 53 mQ
Vg V,=6V; T,, = 25°C 15 Vv
T,, =-40°C 1.6 V
lor V,=6V; T,, = 25°C 100 mA
T,, = -40°C 200 mA
Ve Ty, = Tom V, =23V, 02 V
leo 10 mA
I, T,y =25°C;t, =10 s, V, =6 V 450 mA
I, =0.45 A; di/dt = 0.45 A/ps
I, T,=25°C; V=6 V; R, 2000 mA
tg T, =25°C; V, =12V, 2 ps
I, =0.45A; d| /dt—O45A/us
t, Ty, =Ty I; =120 A, t, = 200 ps; -di/dt = 10 A/lus typ. 150 s
V, =100 V; dv/dt = 20 Vlus; V = 2/3V
Qg T, =T,mw I 1. =50 A, -di/dt = 0.64 A/us 90 pC
loas 1 A
Ric per thyristor/diode; DC current 0.53 KW
per module other values 0.265 K/W
Rk per thyristor/diode; DC current see Fig. 8/9 0.73 KW
per module 0.365 K/W
d, Creepage distance on surface 12.7 mm
d, Strike distance through air 9.6 mm
a Maximum allowable acceleration 50 m/s?

Optional accessories for module-type MCC 44 version 1 B
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red

Type ZY 200L
Type ZY 200R (R = right for pin pair 6/7)

UL 758, style 1385,

(L = Left for pin pair 4/5)
CSA class 5851, guide 460-1-1

Dimensions in mm (1 mm = 0.0394")

MCC Version 1 B

MCC Version 8 B

10 T T T T
1: Igp, Ty, = 125°C
\% 2: |G-|-, TVJ: 25°C
3 g, Tyy= -40°C
Ve Gm vy Il
¥
//
/’/
1 e
1
4
1
f” 1
1
| 4:Pgp=05W
lgpr Tyy=125°C 5Peu= 5W
L L1 T
01 [T R
102

100 10t 10°  mA 10¢
IG _—

Fig. 1 Gate trigger characteristics

v

1000 T
T,,=25°CH
T He
toa
typ] T>Limit
100
1
\
10
\
\
T\
N
1
10 100 mA 1000

—_— =
Il

Fig. 2 Gate trigger delay time

MCD Version 8 B

{=-20-+t=20-==—25—

(=20.8+

A e ¢ A ANl F\|~'""‘§
tﬂ kJ; ] + T * L}l \_E Eﬂ ka:

1138 le—

(=20 f=-20-={=—25 =

s [l amlallEdls]

§ AN PO
2
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LIXYS

MCC 44
MCD 44

1200 o Vg = 0 Volt
brsm (1), tesm (8) Als )
A 50Hz, 80% Ve
1000 —
\\ —
Ty=45°C / A |1
800 \ T fizdt //
ITSM r
T lesm \\TVJ=45 c T,,=125°C
600
N
400 N \w
T.=125°C| M N
-
N
200
10%
0
10° 102 107 10° 10! 1 2 3 6 8 10
t{s) —m t(ms) ——m=

Fig. 3 Surge overload current

Fig. 4 [i*dt versus time (1-10 ms)

Lo lecy: Crest value, t: duration
120
Ripgal (K/W)
w 1
. /
100 » /_ 15
» 2
80 B4 / 25
T Py 1 / \ //
A N 3
60 5 L /] / )
v /
' 5
] / JAp N Rma ™N )/
40 g ] \\\ DC NN 5
77‘\\\\’\\ [~~~ 180 °sin N )‘\/ /
~ 1202 L .
20 y. d T s \\\\\\\Z>< \> N/
Y ° P T~
/2 30 L \\t§§3§
- SSS
) A L »
0 20 40 60 80 0 50 100 150
Fravmas Teavm (A ——m TA°C) ——»=
500
W Runat (K/W)
/ 0.1
400 AN / 0.15
Tpto\ / // 0.2
0.25
300 A A, \ N Vi /
0.3
’/ N / 0.4
200 / N \<
Circuit 0.5
/ B6 \\\\\ / 06
ZARIEE SRR
Pa x NN
100 \Q
/// N
/
0
0 50 100 0 50 100 150

N

TAC) —»

100
DC |
A 1 /180 °sin
P 1208 L
80 602 L[ [ |
30 L
¥, y]
T ‘TAVM
60
/
\
40 7
=
20
0
0 50 100 150

T (°C) —»

Fig. 4a Maximum forward current
at case temperature

Fig. 5 Power dissipation versus on-

state current and ambient

temperature (per thyristor or

diode)

Fig. 6 Three phase rectifier bridge:
Power dissipation versus direct
output current and ambient
temperature

E2-16
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LIIXYS

MCC 44
MCD 44

500 R W) Fig. 7 Three phase AC-controller:
w \ o1 Power dissipation versus RMS
N / 015 output current and ambient
400 /- temperature
A 0.2
T Pl ? 0.25
300
N N
d AN/
¥ N \< 0.4
200
Circuit 0.5
Wl3 i \\\\ / o
4 3 x MCC44 or N N -
100 ,// 3x MCD44 BN N %/
b K
0
o] 20 40 60 80 100 v} 50 100 150
lows (A)  —— TA(°C) ——=
08, L1 Fig. 8 Transient thermal impedance
Kw mggz: = junction to case (per thyristor or
Zinyc (1) 60° dIOde)
TZ« 06 ,:: 120° R,.,c for various conduction angles d:
thJC - 1800
b~ DC d thJC (K/W)
a DC 0.53
04 180° 0.55
120° 0.58
/ 60° 0.6
30° 0.62
o2 Constants for Z, _ calculation:
A
i R, (KIW) t (s)
o 11 | 1 0.015 0.0035
10° 102 107 100 10 102 108 2 0.026 0.02
ty — 3 0.489 0.195
1o Fig. 9 Transient thermal impedance
KW L junction to heatsink (per thyristor
MCC44 LT 60° or diode)
0.8 MCD44 = ) .
TZ'““ Zo () V== LT 120 R, for various conduction angles d:
- F~ 180°
v hS oG d R, (KIW)
06 DC 0.73
180° 0.75
120° 0.78
0.4 60° 0.8
30° 0.82
02 Constants for Z, |, calculation:
i R, (KIW) t (s)
0 11 1 0.015 0.0035
10° 102 107 10° 10° 107 10° 2 0.026 0.02
te) 3 0.489 0.195
4 0.2 0.68
© 2000 IXYS All rights reserved E2-17



LIIXYS

MCC 56

MDC 56 MCD 56
Thyristor Modules lrrus = 2X 100 A
Thyristor/Diode Modules lavm = 2X 64 A
Very = 800-1800 V
TO-240 AA 3 ©
Vesw Ve TYPE 7
VDSM VDRM
\% \Y Version 1 Version 8
900 800 | MCC 56-08i01 B | MCD 56-08i01 B| MCC 56-08i08 B | MCD 56-08i08 B
1300 1200 | MCC 56-12i01 B | MCD 56-12i01 B | MCC 56-12i08 B | MCD 56-12i08 B
1500 1400 | MCC 56-14i0l1 B - MCC 56-14i08 B | MCD 56-14i08 B
1700 1600 | MCC 56-16i01 B | MCD 56-16i01 B| MCC 56-16i08 B | MCD 56-16i08 B
1900 1800 | MCC 56-18i0l1 B -- MCC 56-18i08 B | MCD 56-18i08 B
1500 1400 | MCC 56-14i01 MCC A JT1° 011
1700 1600 | MCC 56-16i01 Version 1 R < d
700 600 | MDC 56-06i01 B 3 1 5 42
o o
MCD .i " > J1N
Symbol Test Conditions Maximum Ratings Version 1 P o
ITRMS’ lFRMS T T VaM . 100 A 3 6 1 5 2
Tavm Veavm T =83°C; 180° sine 64 A
T =85°C; 180° sine 60 A MCC q--—fq1-—- .
[ T,, = 45°C; t=10ms (50 Hz), sine 1500 A Version 8 P P
V =0 t = 8.3 ms (60 Hz), sine 1600 A 3 1 5 5
T,=T, t=10ms (50 Hz), sine 1350 A
V :0 t = 8.3 ms (60 Hz), sine 1450 A MCD i T
fizdt T, =45°C t=10ms (50 Hz), sine 11 200 A%s Version 8 e«
V =0 t = 8.3 ms (60 Hz), sine 10 750 A%s
3 671 2
T,=Ty, t=10ms (50 Hz), sine 9100 A%s ?
V =0 t=8.3 ms (60 Hz), sine 8830 A’s MDC 1~ 1T~
(di/dt)_, T, =T, repetitive, 1. = 150 A 150  Aps  Versionl IR <N
f = OHz t, =200 ps
=23V Features
DRM
|q =045A non repetitive, 1. = 1., 500 Alus e International standard package,
di/dt = 0.45 Alus JEDEC TO-240 AA
(dv/dt),, Ty, = Tons =213V 1000 Vips e Direct copper bonded ALO, -ceramic
Ry, = ©; method 1 (linear voltage rise) base plate .
¢ Planar passivated chips
Pam T = T .= 30ps 10 w e Isolation voltage 3600 V~
I = Lam t, = 300 ps 5 W * UL registered, E 72873
Peay 0.5 w ¢ Gate-cathode twin pins for version 1B
\% 10 \%
RGM Applications
T, -40...+125 °C
Tom 125 °C e DC motor control
TStg -40...+125 °C e Softstart AC motor controller
e Light, heat and temperature control
Ve, 50/60 Hz, RMS  t=1min 3000 V- 9 P
lgo 1 MA t=1s 3600 V= Advantages
M, Mounting torque (M5) 2.5-4.0/22-35 Nm/lb.in .S d weiah .
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/lb.in pace and weig t;avmgs
. o . ¢ Simple mounting with two screws
Weight Typical including screws 90 g e Improved temperature and power

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

cycling

Reduced protection circuits

~
@
o
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DIXYS MDC 55 MCD 56

Symbol Test Conditions Characteristic Values T
= L 10 1gy, Tyy= 125°C
lRRM’ IDRM TVJ TVJM’ V VRRM’ VD - VDRM S mA Y, [ 2 |21 sz: 25°C
V., Ve I,1.=200A; T, =25°C 157 V Ve [ 3tlgr Tyy= -40°C |
Vo For power-loss calculations only (T, = 125°C) 085 V g
r 3.7 mQ )
//
Ve, V,=6V; T,, = 25°C 15 Vv
T, =-40°C 1.6 \% 1 2 LI N
lor V,=6V; T,, = 25°C 100 mA ek
N 1
T,, = -40°C 200 mA 4
Veo T, =T V, =213V, 0.2 \% -
leo 10 mA il g
-
I, T,=25°C;t,=10ps;V, =6V 450 mA | 4:Pgay=05W
IG =0.45 A, d|G/dt =0.45 A/IJ.S lop Ty = 125°C 5:Pgy= 5W
6:Pgy = 10W
, T, =25°C;V, =6 V; R = 200 mA o, L LU LI "
100 10t 102 10°  mA 104
t, T, =25°C;V, = 1/2V,, 2 ps o
s =0.45A; di, /dt=0. 45 A/HS Fig. 1 Gate trigger characteristics
t, Ty, =Ty I; =150 A, t, = 200 ps; -di/dt = 10 A/lus typ. 150 s
V, =100 V; dv/dt = 20 Vlus; V = 2/3V __, 1000 L
Qs Ty = Tyns I 1. = 50 A, -difdt = 3 Alus 100 pC Tw=27CH
I 24 A T s
Ric per thyristor/diode; DC current 045 KW
per module other values 0.225 K/W | T~Limit
Rk per thyristor/diode; DC current see Fig. 8/9 0.65 KW 100
per module 0.325 K/W \
d, Creepage distance on surface 127 mm \
d, Strike distance through air 9.6 mm
a Maximum allowable acceleration 50 m/s?
10
Optional accessories for module-type MCC 56 version 1 B \
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red \
Type ZY 200L (L = Left for pin pair 4/5) UL 758, style 1385,
Type ZY 200R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1 \\
1
10 100 MA 1000

_—
IG

Fig. 2 Gate trigger delay time

Dimensions in mm (1 mm = 0.0394")

MCC /MCD/MDC Version 1 B MCC Version 8 B MCD Version 8 B

M5x10 /2.8/ 08

fe—

[}
L E i N
& @ | 6] g el & ©
) ey il 7Y
P !
~207 [=-20-={=-20-=f=—25— [=-20-={=-20-={=—25—
—15—] :’; =150 =15
NI **:f ‘g_fﬁf\?m_‘ 4 [A] IR _%
> _| N Y ST} | ~ © ~ R
@@ Ekd;_%.* $€ﬂl&dtﬁlk*:%? @“EEKJ;_”*
80 80 80
92. 92. 92.

Version 1 or 8 without B in typ designation = without insert in mountig holes
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MCC 56
MCD 56

MDC 56

108 120
1500 brsm () Tesm (1) A’s Vg =0 Volt DC
-
A 50Hz, 80%Vany A L 41 180 °sin
100 = 120 L [
60 L
\ // 30 L [
1000 T fiedit T bam 80
T lTSM
lesm
T _azo 10¢ — AT
\‘TW"‘S c T,,=45°C | —1 L —] 60 / \
500 \\ L[ ru=t2sC 40 \\\
T,,=125°C N
N
20
0 10° 0
10 102 107 10° 10" 1 2 3 6 8 10 0 50 100 180
t(s) —— t{ms) —— To (°C) ——»
Fig. 3 Surge overload current Fig. 4 [i*dt versus time (1-10 ms) Fig. 4a Maximum forward current
Lo lecy: Crest value, t: duration at case temperature
150 R o Fig. 5 Power dissipation versus on-
w 08 state current and ambient
/ temperature (per thyristor or
1 diode
! TR )
4 N 12
/ N /
100 » A N 15
T Fr 7 /
/71 q J/- 2
v 25
% X /.
i 474 L] N
50 P4 fé \\ \: oc 4
3 bl T T~ 180 °sin ™ 5?\) /| /~
N~ TN T ~—1202 L I~
- Saims 60 SN 8
— 30°M1 ~- RN
RN
Ly
0
0 20 40 60 80 100 0 50 100 150
Ty Teavm (A) ——m Ta"C) ——
600 . < Fig. 6 Three phase rectifier bridge:
w s o Power dissipation versus direct
- / output current and ambient
/ 0.15 temperature
T P 0.2
400 // 1/1// 025
/ Vv
/ / 03
300 4
/ A/ o4
N :>< 05
200 V// ~ \//
Circuit \.\\\\ QQQ\/ / 06
B6 A
e 3 x MCC56 or K\::\\\\Skéx
100
% 3 x MCD56 \§
“ [ ]
0
0 50 100 150 0 50 100 150
laniuA) ——= T(°C) —==
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LIIXYS

MCC 56
MDC 56 MCD 56

600

(KW) Fig. 7 Three phase AC-controller:
w / YAl Power dissipation versus RMS
500 output current and ambient
0.15 d bi
/] / temperature
0.2
T P 400 // /
/ \ /' 0.25
300 AN /0
\\\ /‘ 04
Circuit \ 05
200 W3
3 x MCC56 or NS ,\//' 0.6
3 x MCD56 \\\
100 ™~
0
100 100
06 Fig. 8 Transient thermal impedance
KW 70 junction to case (per thyristor or
05 R :: 60° diode)
TZ' o :: [~ 120° R, for various conduction angles d:
e 1 L™ 180
0.4 . d R, (KIW)
4 DC 0.45
0.3 180° 0.47
120° 0.49
60° 0.505
02 30° 0.52
Constants for Z, . calculation:
0.1
i R, (KIW) t (s)
0 1 0.014 0.015
o . 2 0.026 0.0095
tg — 3 0.41 0.175
08 T 111 | Fig. 9 Transient thermal impedance
KW a0° junction to heatsink (per thyristor
- or diode)
- 60°
T o5 . 1000 R, for various conduction angles d:
Zin . /7 \ N
/i N ;‘f d Ry (KIW)
DC 0.65
180° 0.67
o4 120° 0.69
60° 0.705
30° 0.72
02 Constants for Z, , calculation:
i R, (KIW) t (s)
1 0.014 0.015
0 100 o 2 0.026 0.0095
t) —= 3 0.41 0.175
4 0.2 0.67
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MCC60

Thyristor Module

Preliminary data

3 671 542
VRSM RRM Type
VDSM DRM | g - -;
v R <IN
1700 1600 MCC 60-16i0l1 B
Symbol Conditions Maximum Ratings
Irrms |rrms Ty =Tum 100 A
ltavm T. = 85°C; 180° sine 64 A
lrsms lesm Ty, = 45°C; t=10ms (50 Hz), sine 1150 A
V=0 t=8.3 ms (60 Hz), sine 1230 A
Tws = Ty t=10ms (50 Hz), sine 1000 A
Vg=0 t=8.3 ms (60 Hz), sine 1070 A
I2dt Ty; = 45°C t=10ms (50 Hz), sine 6610 A?s
Vg=0 t=8.3 ms (60 Hz), sine 6350 A?s
Ty; = Tumm t=10ms (50 Hz), sine 5000 A’s
Vg=0 t=8.3ms (60 Hz), sine 4810 A%
(di/dt),, Ty; = Tum repetitive, I; = 150 A 150 Alus
f =50Hz, t, = 200us
Vp =213 Viry
ls=0.45A non repetitive, Iy = l1aum 500 Alus
dig/dt = 0.45 Alus
(dv/dt),, T = T Vor = 5 Vioru 1000 Vius
Rgk = ; method 1 (linear voltage rise)
Pam Ty; = Tum t = 30 ps 10 w
I+ = ltavm t = 300 ps 5 w
Peay 0.5 w
Vrom 10 \Y
Ty -40...+140 °C
Tyim 140 °C
Tag -40...+125 °C
VisoL 50/60 Hz, RMS t=1min 3000 V~
lisor €1 MA t=1s 3600 V-~
My Mounting torque (M5) 2.5-4.0/22-35 Nm/lb.in.
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/lb.in.
Weight Typical including screws 90 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions

lews = 2X 100 A

oy = 2X 64 A
VRRM, DRM = 1600 V
TO-240 AA 3 6 7

Features

e International standard package

¢ Direct copper bonded ALO,-ceramic
base plate

¢ Planar passivated chips

¢ |solation voltage 3600 V~

¢ Gate-cathode twin pins

Applications

e DC motor control
e Softstart AC motor controller
¢ Light, heat and temperature control

Advantages

Space and weight savings
Simple mounting with two screws
Improved temperature and power
cycling

Reduced protection circuits

Dimensions in mm (1 mm = 0.0394")

= 13
3 [
+olslisl e
80 *
92

oo}
N
o
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|
l MCC60
Symbol Conditions Characteristic Values [T
E 1: gy, Tyy=125°C
Irrms lorm Tvs = Tuams Vr = Varw Vo = Voru 20 mA T v [ 2 |z: sz: 25°C
Vo, Ve I, I. =200 A; T, = 25°C 1.70 v. | 3tler Tw= 40C
G 1
V5o Ty, = 125°C; For power-loss calculations only 0.85 \% ’
rr Tv; = Tum 4.8 mQ s
//
Ver Vp=6V; Ty, =25°C 1.4 v o 3
T,, = -40°C 1.6 Vv 1 A2 o)e
lor Vo=6V; Ty, = 25°C 100 mA 1 -
T, = -40°C 200 mA 4
1
Voo Tw = T Vp =23 Vpru 0.2 \% W
lep 10 mA 4
L~
I Ty, =25°C;t,= 10 is, Vy = 6 V 450 mA - o pes ool
— cdi Jdf = lop Ty = 125°C STem T
I = 0.45 A; dig/dt = 0.45 Alus ﬁnﬁm| | 6: Poy = 10W
0. _ . _ ) NI T
I Ty;=25°C; Vp =6 V; Ry = 200 mA 01100 100 1 10 mA 10¢
lg ————=
t Ty =25°C; Vo =%V 2 s ©
o |GVJ: 0.45 A- diDG/dt —045 Alus " Fig. 1 Gate trigger characteristics
t, Ty; = Tyaw I+ =120 A, t, = 200 ps; -di/dt = 10 A/ustyp. 150 us
Vg = 100 V; dv/dt = 20 V/s; Vg = 25 Vo 1000 SRRRAE
Tyy=25°CH
Qs Tys = Tua: I I = 50 A, -di/dt = 0.64 Alps 110 pC T
et 12 A |
. . tya
Rinic per thyristor/diode; DC current 0.5 KW v A Cimit
per module 0.25 KW 100
Rinen per thyristor/diode; DC current typ. 0.1 KW ¢
ds Creepage distance on surface 12.7  mm \
d, Strike distance through air 9.6 mm
a Maximum allowable acceleration 50 mi/s?
10
Optional accessories for module-type MCC 60 version 1 B \
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red X\
Type ZY 200L (L = Left for pin pair 4/5) UL 758, style 1385,
Type ZY 200R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1 \\
1
10 100 mA 1000

—_— =
Il

Fig. 2 Gate trigger delay time

© 2000 IXYS All rights reserved
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JIXYS MED75
- MCD 72
Thyristor Modules lteus = 2X 180 A
Thyristor/Diode Modules lavm = 2X 115 A
Vrrn = 800-1800V
Vo, Vi, Type TO-240 AA 3 6 .
VDSM VDRM 2 45
1
\Y \% Version 1 B Version 8 B
900 800 | MCC 72-08i0l1 B -- MCC 72-08i08 B | MCD 72-08i08 B
1300 1200 | MCC 72-12i01 B |[MCD 72-12i01B | MCC 72-12i08 B | MCD 72-12i08 B
1500 1400 | MCC 72-14i01 B - MCC 72-14i08 B | MCD 72-14i08 B
1700 1600 | MCC 72-16i01 B [MCD 72-16i01B | MCC 72-16i08 B | MCD 72-16i08 B
1900 1800 | MCC 72-18i0l1 B -- MCC 72-18i08 B | MCD 72-18i08 B
3 671 542
MCC N - H
Version 1 B I I
Symbol Test Conditions Maximum Ratings TTTTTTTTTTTT
3 1 542
ITRMS’ IFRMS TV.] = TV;)]M o 180 A
v ean T = 63003 180o sine 115 A MCD e T
T.=85°C; 180° sine 85 A Version 1 B | |
Lrasr 1oy T,, = 45°C; t=10ms (50 Hz), sine 1700 A
V=0 t =8.3 ms (60 Hz), sine 1800 A 3 6 1 5 2
T, = Tum t=10 ms (50 Hz), sine 1540 A MCC SN I P, S
V,=0 t = 8.3 ms (60 Hz), sine 1640 A Version 8 B : :
fizdt T, =45°C t=10 ms (50 Hz), sine 14 450 A FTTTTTTETTTT
V,=0 t = 8.3 ms (60 Hz), sine 13 500 AZs 3 1 5 2
Ty, = Tom t=10ms (50 Hz), sine 11850 A’  MCD SR [ S
V=0 t = 8.3 ms (60 Hz), sine 11 300 A%s Version 8 B ! !
(di/dt),, Ty, = To repetitive, | = 250 A 150  Alus TTTTTTTTTTTT
f =50 Hz, t, =200 ps Features
V, =213V, i
I_=0.45A non repetitive, I =1_ 500 Alps e International standard package,
di /dt = 0.45 Alps JEDEC TO-240 AA _
¢ Direct copper bonded ALO, -ceramic
(dvrdt),, T,=T,w .VDR =2/3 VDRM 1000 Vius base plate
R, = o; method 1 (linear voltage rise) e Planar passivated chips
p T =T t.= 30us 10 W * Isolation voltage 3600 V-~
e | VJ: | o tp = 300 pis 5 W e UL registered, E 72873
T AWM P e Gate-cathode twin pins for version
Poav 0.5 W 1B
Veon 10 V
T, -40...+125 °C Applications
Tuom 125 :C e DC motor control
g -40...+125 c e Softstart AC motor controller
VoL 50/60 Hz, RMS t=1 min 3000 vV~ e Light, heat and temperature control
lsor S1MA t=1s 3600 V-~
M, Mounting torque (M5) 2.5-4.0/22-35 Nm/lb.in Advantages
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/lIb.in ¢ Space and weight savings
Weight Typical including screws 920 g * Simple mounting with two screws

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

e Improved temperature and power
cycling
¢ Reduced protection circuits

N
@
o
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A1 XYS MCD 72
- MCD 72
Symbol Test Conditions Characteristic Values ‘03
lRRM‘ IDRM TVJ TVJM‘ V VRRM; VD = VDRM 5 mA
tp= 30us
vV, V, I,1.= 300 A; T, = 25°C 174 v | [ "2 | soms
V., For power-loss calculations only (T, = 125°C) 085 V AN \‘
‘. 32 mQ o N4
\
Vo, V,=6V,; T, =25°C 25 V <
TVJ = -40°C 2.6 \V; TVG Vi /\,
lor V,=6V,; T, = 25:C 150 mA \ M
T, =-40°C 200 mA / /
Vo T,=Tow V, =213V, 02 V A —
leo 10 mA /] U
( 1 T IGT(TVJ: -40°C)
I, T, =25°C;t,=10s; V, =6V 450 mA Slo 1 QL 7o o)
Is = 0.45 A; di /dt = 0.45 Alus Sl & N
- L [ lar(Tw=  25°C)
L, T, =25°C;V,=6V;R,, 200 mA ol T
o TVJ = 25° C V =1/2 V 2 us 0.01 0.1 1 10 A
I, = 0.45 A; dl/dt—045A/|.1$ , fo = o
. Fig. 1 Gate trigger characteristics
t, Ty, =Ty I; =150 A, t, = 200 ps; -di/dt = 10 A/us typ. 185 s
V., =100 V; dv/dt = 20 Vius; V, = 213V, 100 Y -
us 1 1 OI
Q. T,y = Typi o 1. =50 A, -difdt = 6 Alus 170 uC : Tu,=25°C
lem 45 A
: - typ. [ Limit
Rsc per thyristor/diode; DC current 0.3 KW I
per module other values 0.15 KW 1A
Ry per thyristor/diode; DC current see Fig. 8/9 0.5 KW 10 !
per module 0.25 K/W Y
d, Creepage distance on surface 12.7 mm T o q
d, Strike distance through air 9.6 mm ANBHA
a Maximum allowable acceleration 50 m/s? i
;
Optional accessories for module-type MCC 72 version 1 B
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 200L (L = Left for pin pair 4/5) UL 758, style 1385,
Type ZY 200R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1
0.1
0.0t I 01 1 A 10

Dimensions in mm (1 mm = 0.0394")

MCC / MCD Version 1 B

MCC Version 8 B

Fig. 2 Gate trigger delay time

MCD Version 8 B

92

=—25
.15-1_T 3
og © li: og — ] ;
2 ol @aHBH =S 2 OrHBHH P! 3
§ N 23T S ; 5§ M| SIS ?
80 80

{20 -+t 20 -»t=—25—=4
=15
(2]
& A BN
2 1d Iz 2N
T A B [MPeiEA—
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MCC 72
MCD 72

2500 10° " —over
ITSM (t), IFSM (t) A’s i °
A 50HzZ, B0% Vo
2000
ITSM
lesm Jizdit
1500 |
) T,,=45°C o T,,=45°C /:/
N ||
T,,=125°C
1000 \\ L — |
N
N \\
T=125°C \\\
500
10°
0
10 102 107 10° 10" 1 2 3 6 8 10
ts) —— t(ms) —m
Fig. 3 Surge overload current Fig. 4 [i*dt versus time (1-10 ms)
Lo lecy: Crest value, t: duration
250
Ripgal (K'wW)
w 0.4
. /o
200 — /
L 0.8
o | v
i N N /
150 N
P / \( 12
F // / 15
b )( % .
100 L / / / <] / 2
L =~ e NG N /
d f Tl oc N 4 R
I~ 180 °sin N N /
i 0 Ny Ny P e B B S \\é (Q
50 s = 602 L ~] S§
P B [~ M~ N
/ 30 L N W
- Sm §‘§
0
0 50 100 150 0 50 100 150
Favms Traum (A) —— TA*C) ——o=
1200
Ripcat (K/W)
W
/ 0.03
1000 / 0.06
T Puat /- 0.08
800 \ / 0.1
\ / //- 0.15
600 ,\‘\ %(f / 0.25
Circuit ™ \\( 03
400 Vi B6 /
y 0.5
NN
3 x MCG72 or I~ §( yi /
3 x MCD72 <] ,\4 %Q@
200 (/ - M~
zé N
0
0 100 200 300 0 50 100 150

LuamlA) ——

250
A DC ||
180 °sin
P 1202 1L
200 " s L[]
V] /, 30 L
lTA\/M
T 150 { ><
L /|
100 \\\
NN
5 N \‘
N
0
0 50 100 150

To{°C) —

Fig. 4a Maximum forward current
at case temperature

Fig. 5 Power dissipation versus on-

state current and ambient

temperature (per thyristor or

diode)

Fig. 6 Three phase rectifier bridge:
Power dissipation versus direct
output current and ambient
temperature
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MCC 72

MCD 72
1500 Rucs KW) Fig. 7 Three phase AC-controller:
w 0.03 Power dissipation versus RMS
/ output current and ambient
006 temperature
0.08
T P 1000 77 / o
/ 4 j? 0.15
4 N 0.25
4 Circuit N 03
500 A > g / .
3x MCC72 :
J%d 3 : MCD72 ” - S / /
% ~ ] N
A T T
A,
0
0 50 100 150 200 250 Y] 50 100 150
laws (A)  —— Ta°C) —»
04 | Fig. 8 Transient thermal impedance
KW s y . 300 JcliJ.ngtlon to case (per thyristor or
MCD72 AA 3 60° iode)
sz 03 Zae O j’/ [ :\ 120° R,,,. for various conduction angles d:
180°
; ‘/ i DC d RthJC (K/W)
// DC 0.3
02 é i/ 180° 0.31
) 120 0.33
574774 60° 0.35
VA, 30° 0.37
01 '/4;//,
' AL Constants for Z, . calculation:
.
e i R, (KW) | t(s)
0 ] 1 0.008 0.0019
107 102 10" 100 10" 102 10 2 0.054 0.047
tly —= 3 0.238 0.3
o8 | ” o ’ I Fig. 9 Transient thermal impedance
Kw ) 7’ WS junction to heatsink (per thyristor
05 MCD72 V. \\ = N or diode)
N
TZ Zouc 0 / [ 1200 R, for various conduction angles d:
" v N 180°
04 . d Ry« (KIW)
DC 0.5
05 180° 0.51
120° 0.53
60° 0.55
02 , 30° 0.57
/
o % Constants for Z, , calculation:
= i Ry (KIW) |t (s)
0 11 1 0.008 0.0019
1072 102 101 10° 101 102 10° 10¢ 2 0054 0047
ts —= 3 0.238 0.3
4 0.2 1.25
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MCC 94
MCD 94

High Voltage Thyristor Module
High Voltage Thyristor/Diode Modules

RSM VRRM Type
VDSM VDRM
\% \%

2100 2000 MCC 94-20i01 B MCD 94-20i01 B

2300 2200 MCC 94-22i01 B MCD 94-22i01 B

Symbol Test Conditions Maximum Ratings

ITRMS TVJ = TVE)]M o 180 A

- avM T.=85°C; 180° sine 104 A

L T,, = 45°C; t=10ms (50 Hz) 1700 A
V,=0 t=8.3 ms (60 Hz) 1800 A
Ty, = Ty t=10ms (50 Hz) 1540 A
V=0 t = 8.3 ms (60 Hz) 1640 A

fizdt T,,=45°C t=10ms (50 Hz) 14450 A%
V=0 t=8.3 ms (60 Hz) 13500 A%
T, = Tum t=10ms (50 Hz) 11850 A’s
V=0 t=8.3 ms (60 Hz) 11300 A%

(di/dt),, T, = Tum repetitive, I,= 250 A 150 Alus
f=50Hz, t, =200 ps
V=23V,
Il = 0.45A, non repetitive, | =1, 500 Alus
di/dt = 0.45 Alps

(dvrdt),, Ty, = Tow Vor = 2/3 Ve, 1000 Vius
R, = o; method 1 (linear voltage rise)

P T, = Tum t,= 30us 10 w
L=l t, = 300 ps 5 w

Peay 0.5 w

VRGM 10 v

T, -40 ...125 °C

LI 125 °C

T, -40 ...125 °C

VoL 50/60 Hz, RMS t=1min 3000 Vv~
lgo, S1MA t=1s 3600 V~

M, Mounting torque (M5) 2.5-4.0/22-35 Nm/Ib.in.
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.

Weight Typical including screws 90 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

lrus = 2X 180 A
2x 104 A
2000-2200 V

TAVM

VRRM

3 671 542
MccC : :

3 1 542
MCD ! !
Features

e International standard package,
JEDEC TO-240 AA

¢ Direct Copper Bonded AlO, -ceramic
base plate

e Planar passivated chips

e Isolation voltage 3600 V~

e UL registered, E 72873

e Gate-cathode twin pins for version 1B

Applications

e DC motor control
e Softstart AC motor controller
¢ Light, heat and temperature control

Advantages

Space and weight savings
Simple mounting with two screws
Improved temperature and power
cycling

Reduced protection circuits

(o2}
@
©
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AIXYS MCD 92
- MCD 94
Symbol Test Conditions Characteristic Values T
L 10 1gy, Tyy= 125°C
IRRM’ IDRM TVJ = TVJM; VR = VRRM 15 mA v [ 2 Iz: TZj: 25°C
V. I, =300A; T, =25C 1.74 \Y Ve [ 3tlgr, Tyy= -40°C |
Vi For power-loss calculations only (T,, =T, 0.85 \ g
r. 3.2 mQ )
//
Vg V, =6V, T,=25C 15 Y
T,, = -40°C 16 v 1 Aol 538
I, V, =6V; T, =25C 100  mA - oM
T, =-40°C 200 mA "
Vo T, =Tow V=213V, 0.25 \Y ! -
leo T, =Tow V=213V, 10 mA .
-
I T,=25°C,V,=6V;t, =30ps 200 mA | 4 Pgay=05W
di_/dt = 0.45 Alps; |, = 0.45 A lop Ty = 125°C 5:Pgy= SW
6:Pgy = 10W
L, T, =25°C; VDZGV; Ry = 150 mA 01 | ||||||_|_| | || EETITTERTT
100 10t 102 10°  mA 104
t, T, =25°C;V, =12V, 2 us o
di /dt = 0.45 Alus; 1, =0.45 A Fig. 1 Gate trigger characteristics
t, T,= Ty Ve =100V, V, =2/3V__;t,=200pus typ. 185 ps
dv/dt =20 Vius; |, =150 A; -di/dt = 10 Alus 1000 L
Q } T = T 170 uC Tw= 25704
[y -di/dt =6 Alus; | =50A 45 A us
Ric per thyristor; DC current 0.22 KW 1,
per module 011 KW | T~Limit
Rk per thyristor; DC current 042 KW 100
per module 021 KW \
dg Creeping distance on surface 12.7 mm \
d, Creepage distance in air 9.6 mm
a Maximum allowable acceleration 50 mi/s?
10
Optional accessories for module-type MCC 94 version 1 B \
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red \
Type ZY 200L (L = Left for pin pair 4/5) UL 758, style 1385,
Type ZY 200R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1 \\
1
10 100 MA 1000

_—
IG

Fig. 2 Gate trigger delay time

Dimensions in mm (1 mm = 0.0394") R,,,c for various conduction angles d: R, for various conduction angles d:
d Rie (KIW) d R (KIW)
DC 0.22 DC 0.42
180° 0.23 180° 0.43
120° 0.25 120° 0.45
60° 0.27 60° 0.47
30° 0.28 30° 0.48
‘2o+~20*:1—52-|5—1 s Constants for Z, . calculation: Constants for Z, , calculation:
©- = ! * 3 i i
g__ @ SAEE i j i R, (KIW) t (s) i R, (KIW) t. (s)
§ N2 2 24 S ; 1 0.0066 0.0019 1 0.0066 0.0019
80 2 0.0678 0.0477 2 0.0678 0.0477
92 3 0.1456 0.344 3 0.1456 0.344
4 0.2 1.32
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1IXYS e
- MCD 95
Thyristor Modules lrrus = 2X 180 A
Thyristor/Diode Modules ltavm = 2x 116 A
Ve, = 800-1800 V
Veaw Ve TYPE TO-240 AA 3 6
VDSM VDRM
\Y V | Version1 Version 8
900 800 | MCC 95-08i01 B -- MCC 95-08i08 B | MCD 95-08i08 B
1300 1200 | MCC 95-12i01 B |MCD 95-12i01 B | MCC 95-12i08 B | MCD 95-12i08 B
1500 1400 | MCC 95-14i01 B - MCC 95-14i08 B | MCD 95-14i08 B
1700 1600 | MCC 95-16i01 B |MCD 95-16i01 B | MCC 95-16i08 B | MCD 95-16i08 B
1900 1800 | MCC 95-18io1 B - MCC 95-18i08 B | MCD 95-18i08 B
1500 1400 | MCC 95-16i01
1700 1600 | MCC 95-18i01 3 671 542
MCC 1N - 1
Symbol Test Conditions Maximum Ratings Version 1 R <
ITRMS’ IFRMS TVJ = TVJM 180 A 3 1 5 42
avwe leavw T = 85°C; 180° sine 116 A
Lop g, Ty =45°C; t=10ms (50 Hz), sine 2250 A MCD . ]
V=0 t= 8.3 ms (60 Hz), sine 2400 A Versionl L <N
T, = Tum t=10ms (50 Hz), sine 2000 A 3 6 1 5 2
vV, = t =8.3 ms (60 Hz), sine 2150 A
fizdt T,, = 45°C t=10 ms (50 Hz), sine 25300 A’ \"/"ecrgion . e
V =0 t=8.3 ms (60 Hz), sine 23900 A%s L
T, = Tom t=10ms (50 Hz), sine 20 000 A?s 3 1 5 2
V =0 t =8.3 ms (60 Hz), sine 19 100 A%s
MCD ———_— A
(di/dt),, T,=T, repetitive, 1. = 250 A 150 Alus  version 8 I I
f:0Hzt—200us L
V=23V,
IG =0.45A non repetitive, | =1, 500 Alus Features
di_/dt = 0.45 Alus e International standard package,
— — JEDEC TO-240 AA
dv/dt T,=T,.; =2/3V, 1000 Vius - .
( b R, = oZ?Mmethod 1 (IineDgr voltaggRr“iAse) g * Direct copper bonded Al,O, -ceramic
oK base plate
Pam Ty = T t,= 30us 10 W e Planar passivated chips
I = lraom t, = 300 ps 5 w ¢ Isolation voltage 3600 V-~
Peay 0.5 W e UL registered, E 72873
e Gate-cathode twin pins for version 1
Veeu 10 V
Ty, -40...+125 °C Applications
T 125 °C
T -40..+125 °C e DC motor control
- : e Softstart AC motor controller
VisoL 50/60 Hz, RMS t=1min 3000 V~ e Light, heat and temperature control
lsor S1MA t=1s 3600 V-~
M, Mounting torque (M5) 2.5-4.0/22-35 Nm/lb.in Advantages
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/lb.in « Space and weight savings
Weight Typical including screws 90 g * Simple mounting with two screws

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

cycling

Improved temperature and power

Reduced protection circuits

N
@
o
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A1 XYS MCD 95
- MCD 95
Symbol Test Conditions Characteristic Values ‘03
lRRM‘ IDRM TVJ TVJM‘ V VRRM; VD = 5 mA
o _ tp= 30us
V., V. I, 1.=300 A; T, = 25°C 15 Vv | [T | resoos
= ~
V., For power-loss calculations only (T, = 125°C) 08 V Pous BV \‘
‘. 24 mQ 0 N4 A
\
Vo, V,=6V,; T, =25°C 25 V <
TVJ = -40°C 2.6 \V; TVG Vi /\,
lor V,=6V,; T, = 25°OC 150 mA \ M
T, =-40°C 200 mA / /
Vo T,=Tow V, =213V, 02 V A —
leo 10 mA /] U
7
1 T lgr(Tuy= —40°C))
I, T, =25°C;t,=10s; V, =6V 450 mA Slo 1 QL 7o o)
I.=0.45 A; di_/dt = 0.45 Alus Sl & N
G G b L B s(Tyy= 25°C)
L, T, =25°C;V,=6V;R,, 200 mA ol T
tyg T,=25°C, vV, =12V, 2 us 0.01 0.1 1 10 A
I, = 0.45 A; dl/dt—045A/|.1$ , fo = o
. Fig. 1 Gate trigger characteristics
t, Ty, =Ty I; =150 A, t, = 200 ps; -di/dt = 10 A/us typ. 185 s
V., =100 V; dv/dt = 20 Vius; V, = 213V, 100 T m——
_ _ Ks t TVI=I25°IC
Qg T, =Ty I I =50 A, -di/dt = 6 Alus 170 pC !
lem 45 A
: ; typ. 1 Limit
Rsc per thyristor/diode; DC current 0.22 KW I
per module other values 0.11 KW 1A
Ry per thyristor/diode; DC current see Fig. 8/9 0.42 KW 10 !
per module 0.21 KW Ay
d, Creepage distance on surface 12.7 mm T o q
d, Strike distance through air 9.6 mm ANBHA
a Maximum allowable acceleration 50 m/s? i
;
Optional accessories for module-type MCC 95 version 1 B
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 200L (L = Left for pin pair 4/5) UL 758, style 1385,
Type ZY 200R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1
0.1
0.0t I 01 1 A 10

Dimensions in mm (1 mm = 0.0394")

MCC / MCD Version 1 B

MCC Version 8 B

Fig. 2 Gate trigger delay time

MCD Version 8 B

M5x10 /2.8/ 08 . M5x10 /2 8/08 ®
. i i
0 —— 1 [ = —— |
1S [ 2 3 " A i " Al
& : 83 & k]k] I3
J rrim) Q@ l 5] ren T
s IR 2 il [
' ?55 65————] ' *;55‘}.*65__.1 }
(=-20-=t=-20-t=—25 [=-20->{=-20->t=—25— [=-20-=t=-20->f=—25—
—15-1__‘ 3 15w | <15 o
. Il * :; ——. = — — I ©
& A Al S f & °f ) ©
) = 7 A R ZN © < NEfax iz S0 ZN
$‘@Mt :@*“.’ﬁ‘i* RCICHENS e Sk STYMN urﬁ/*
80 80 * 80
92 92. 92

Version 1 or 8 without B in typ designation = without insert in mountig holes

© 2000 IXYS All rights reserved
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LIXYS MCD 5

3000 108 v 0 vor 250
frsw () peg| VA= O Vol ,bC
A 50Hz, 80% Vs A A"/ 180 °sin
2500 200 |/, 120 L |
V 60 L
WA ER
2000 T fiat T bravm
[ 150 /
\ T,,=45°C '/, \
1500 V17 \
AN \ |~ 100 A\
NN = \
1000 NN N
T.=125C NI N — N
\\ T,,=45°C L] 50
500 /
/ T=125°C }‘
0 10* 0
10° 10° 107 10 10! 1 2 4 [¢] 8 10 0 50 100 150
i(s) —» t{ms) ——m= Te (°C) ———=
Fig. 3 Surge overload current Fig. 4 [i*dt versus time (1-10 ms) Fig. 4a Maximum forward current
Lo lecy: Crest value, t: duration at case temperature
250 i L .
w Rt KW) Fig. 5 Power dissipation Versus on-
04 state current and ambient
L / N\ / temperature (per thyristor or
200 3 06 .
1TV / diode)
e LA o
T f 1
150 g4 | |/ /1 / /
-
L 1.2
/1/ 7 \\ \/ /
L 1.5
AN N N
100 TP A N N 2
y Z\\\\\ oc AN >(
. M~ 180 °sin ~ N 3
177‘\\:\\:\ 1202 L \\\\\\\é\ (‘ /
50 7 I 60 L ~
7 = 1 [N
Z{ RNSS
0
0 50 100 150 0 50 100 180
Fravms Teavm(A) ——— Ta(°C) ——m=
1000 . = i
w Rika! (K/W) Fig. 6 Three phase rectifier bridge:
- 0.03 Power dissipation versus direct
L A oos output current and ambient
800 -
4 temperature
T , // N - 008
° / N 0.12
600
0.15
§< %
C V’ 0.3
400 Circuit N . 0.5
/ B6 ™~ <>\/ /|
74 3 x MCC95 or N
200 3 x MCDS5
L ~ \
A TN
0
0 100 200 300 0 50 100 150
laaumlA) ——o= T C) —
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- MCD 95
1200 Rt W) Fig. 7 Three phase AC-controller:

w - 0.03 Power dissipation versus RMS
1000 . N 0.06 output current and ambient
Y, NN e temperature
N |~ 0.08
Tpmt 800 4 < A /
/‘ 0.12
4 /015
600 \\ A
N /,( s 03
V N N 05
400 N 2 ( 4
// Circuit e \\4 (\(
¥ W3 I~
200 3 x MCC95 or ™
P% 3 x MCD95 \\‘\4\\ (Zk\
—
. L [T S
0 50 100 150 200 250 0 50 100 150
I (A —— TAPC) —=
03 ] | Fig. 8 Transient thermal impedance
KW . :\ Sauree ju_nction to case (per thyristor or
0.25 = 7 4 _\‘ 60° diode)
T /l/;’ ] \:\ 120° R,.,c for various conduction angles d:
Z ~
thiG v N ™~ 180°
os Y //j /14 oo d Ryc (KIW)
DC 0.22
015 ///// 180° 0.23
' A/ // 120° 0.25
A A °
7Y // 60 0.27
o1 4 %, 30° | 028
ALY
o ,/,%/ Constants for Z, . calculation:
- Z 4 i Ry (KIW) | t(s)
. 11 1 0.0066 0.0019
2 0.0678 0.0477
3 -2 -1 0 \ 2 0
10 o 0 e 0 e 1 3 0.1456 0.344
05 [ Fig. 9 Transient thermal impedance
KW . o HH junction to heatsink (per thyristor
// > : 30 . i h i k( hyri
Zipge ) A/, NN oo or diode)
TZ o4 /// N 200 R, for various conduction angles d:
thlK A \ 1800 —
/ \ DC d Rth.]K (K/W)
03 7 DC 0.42
A A 180° 0.43
7// 120° 0.45
0.2 //7// 60° 0.47
37% 30° 0.48
V4
0.1 A %4 Constants for Z_, calculation:
Vo4 )
% i R, (KW) | t(s)
o L1111 1 0.0066 0.0019
100 102 1o o . 0 o o 2 0.0678 0.0477
tig) — 3 0.1456 0.344
4 0.2 1.32
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Thyristor Module

Preliminary data

3 671 542
VRSM VRRM Type
VDSM VDRM | g -;
% % R <IN
900 800 MCC 122-08i01
1300 1200 MCC 122-12i01
1500 1400 MCC 122-14i0l
1700 1600 MCC 122-16i01
1900 1800 MCC 122-18i01
Symbol Conditions Maximum Ratings
lrrums 300 A
lravm T. = 85°C; 180° sine 128 A
lrsm Ty, = 45°C t=10ms (50 Hz), sine 3600 A
Ve=0 t=8.3 ms (60 Hz), sine 3850 A
Ty; = Tum t=10ms (50 Hz), sine 3200 A
Vg=0 t=8.3 ms (60 Hz), sine 3420 A
I2dt Ty; = 45°C t=10ms (50 Hz), sine 64800 A?s
Vg = t=8.3ms (60 Hz), sine 62300 A%
Ty; = Tumm t=10ms (50 Hz), sine 51200 A’s
Vg = t=8.3ms (60 Hz), sine 49100 A%
(di/dt),, Ty; = Tum repetitive, I; =500 A 150 Alus
f =50Hz, t, = 200us
Vo = %5 Vorw
Is=05A non repetitive, I; = 500 A 500 Alus
dig/dt = 0.5 Alus
(dv/dt),, Tys = Tuaws Vir = 43 Vpru 1000 Vs
Rsk = o; method 1 (linear voltage rise)
Paum Tv; = Tum t.= 30us 120 w
I+ = ltavm t, = 500 ps 60 w
Psav 8 W
Veew 10 \Y;
Ty, -40...+125 °C
Tusm 125 °C
Tso -40...+125 °C
Viso 50/60 Hz, RMS t=1min 3000 V-~
lso < 1 MA t=1s 3600 V-~
My Mounting torque (M6) 2.25-2.75/20-25 Nm/Ib.in.
Terminal connection torque (M6) 4.5-5.5/40-48 Nm/Ib.in.
Weight Typical including screws 125 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.

MCC 122
ITRMS = 2X3OO A
oy = 2X128 A
VRRM,DRM = 800'1800 V

Features

« International standard package

» Direct copper bonded Al,O,-ceramic
base plate

* Planar passivated chips

* Isolation voltage 3600 V~

» UL registered, E 72873

» Keyed gate/cathode twin pins

Applications

* Motor control

» Power converter

» Heat and temperature control for industrial
furnaces and chemical processes

« Lighting control

 Contactless switches

Advantages

» Space and weight savings

* Simple mounting

* Improved temperature and power cycling
» Reduced protection circuits

Dimensions in mm (1 mm = 0.0394")

R 2158 2
17, <t
s0—

948
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MCC 122

Symbol Conditions Characteristic Values
Irrm» IpRM Tvs = Tusm Vr = Verwms Vo = Viru 10 mA
\VARVA I, Ie = 120 A; T, = 25°C 1.13
V5o Ty, = 125°C; For power-loss calculations only 0.85 \%
rr Tv; = Tum 2 mQ
Ver Vp=6V; Ty, = 25°C 1.4 v
Ty, = -40°C 1.6 v
lor V=6V, Ty, = 25°C 150 mA
Ty; = -40°C 200 mA
Vep Tvs =Ty Vo =25 Vorw 0.2 \
lso 10 mA
I, Ty; =25°C;t, =10 s, V=6V 300 mA
s =0.45 A, dig/dt = 0.45 Alus
Iy Ty; =25°C; Vp =6V, Rg = 200 mA
toq Ty; = 25°C; Vp =% Vg 2 us
s =0.45 A, dig/dt = 0.45 Alus
t, Ty; = Tysw I+ = 120 A, t, = 200 ps; -di/dt = 10 A/ustyp. 150 us
Vg =100 V; dv/dt = 20 V/ps; Vp = 2/, Vpry
Qs Ty = Tuam; I Ir =200 A, -di/dt = 50 A/us 330 pucC
lrm 180 A
R per thyristor/diode; DC current 0.2 KW
per module 0.1 KW
Rincn per thyristor/diode; DC current typ. 0.1 KW
ds Creepage distance on surface 12.7 mm
da Strike distance through air 9.6 mm
a Maximum allowable acceleration 50 m/s?

Optional accessories for modules

Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180L (L = Left for pin pair 4/5) UL Styles 1385,

Type ZY 180R (R = right for pin pair 6/7) } CSA Class 5851, File 41234

© 2000 IXYS All rights reserved

E2-35




LIIXYS

MCC 132
MCD 132

Thyristor Modules

Thyristor/Diode Modules

VRSM VRRM Type

VDSM VDRM

\% \% Version 1 Version 1

900 800 MCC 132-08i01 MCD 132-08i01

1300 1200 MCC 132-12i01 MCD 132-12i01

1500 1400 MCC 132-14i01 MCD 132-14i01

1700 1600 MCC 132-16i01 MCD 132-16i01

1900 1800 MCC 132-18i01 MCD 132-18i01

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TVJ = TVJM ) 300 A

L avm Teavm T.=85°C; 180° sine 130 A

N T, =45°C; t=10ms (50 Hz), s?ne 4750 A
V.= t=8.3ms (60 Hz), sine 5080 A
T, = Tom t=10ms (50 Hz), sine 4230 A
V,=0 t=8.3ms (60 Hz), sine 4530 A

Jizdt T, =45°C t=10ms (50 Hz), sine 113 000 A%s
V,=0 t=8.3 ms (60 Hz), sine 108 000 A?s
T = Tum t=10ms (50 Hz), sine 89 500 A’s
V,=0 t=8.3ms (60 Hz), sine 86 200 A’s

(di/dt),, T, = Tom repetitive, I, = 500 A 150 Alus
f =50 Hz, t, =200 ps
V, =213V,
Il;=05A non repetitive, I = 500 A 500 Alus
di_/dt = 0.5 A/us

(dv/dt),, T, = Tom Ve =213 Ve 1000 Vius
R, = %; method 1 (linear voltage rise)

P T, = Tum t,= 30ps 120 w
= t, = 500 ps 60 w

Peay 8 w

Veou 10 \Y

Ty, -40...+125 °C

Tom 125 °C

Teg -40...+125 °C

VieoL 50/60 Hz, RMS t=1 min 3000 V~
leor €1 MA t=1s 3600 V-~

M, Mounting torque (M6) 2.25-2.75/20-25 Nm/Ib.in.
Terminal connection torque (M6) 4.5-5.5/40-48 Nm/Ib.in.

Weight Typical including screws 125 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

2x 130 A
800-1800 V

I TAVM

VRRM

3 671 542

- = - A

McC : |

3 1 542

MCD ! !
Features

e International standard package

¢ Direct copper bonded Al,O, -ceramic
base plate

e Planar passivated chips

e Isolation voltage 3600 V~

e UL registered, E 72873

e Keyed gate/cathode twin pins

Applications

e Motor control

e Power converter

e Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Contactless switches

Advantages

e Space and weight savings

e Simple mounting

¢ Improved temperature and power
cycling

Reduced protection circuits

N
a2}
o
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Symbol Test Conditions Characteristic Values ‘03
IRRM‘ IDRM TVJ TVJMl V VRRM; VD = VDRM 10 mA
o _ tp= 30us
V., Ve I, 1. =300 A; T, = 25°C 136 V | [T | resoos
V., For power-loss calculations only (T, = 125°C) 08 V Poa 8W N ) \‘
r, 15 mQ 0 4
\|
Ve, V=6V, T,, = 25°C 25 V PR N
T,, = -40°C 26 V Vo >
ler V=6V, T, =25C 150 mA A \| A
T, =-40°C 200 mA ) / /
VGD TV.] = TVJM; VD =23 VDRM 0.2 v 1 /I /)
loo 10 mA y, ’
— oEOo.  — . _ ( \ [T 16:(Tv,= —40°C)
I T, =25°C;1, =30 ps; V, =6 V 300 mA ST e ooy
I, =0.5A; di/dt = 0.5 Alus &l K 1 1N
- L B~ lor(Tw= 25°C)
, T, =25°C;V,=6V;R, = 200 mA ot T e
o0 TV.] = 25 C V = 1/2 V 2 IJS 0.01 0.1 | 1 10 A
I, =0.5A; d|/dt—05A/ps ¢

Fig. 1 Gate trigger characteristics

t, Ty, =Ty I; =160 A, t, =200 ps; -di/dt = 10 A/lus typ. 150 s

V, =100 V; dv/dt = 20 Vlus; V = 2/3V 100 T m——

_ _ Ks t TVI=I25°IC
Qg Ty, =Ty I 1. =300 A, -di/dt = 50 A/us 550 pC !
iy 235 A
. _ typ Limit

Rsc per thyristor/diode; DC current 0.23 KW I

per module other values 0.115 K/W 1A
Ry per thyristor/diode; DC current see Fig. 8/9 0.33 KW 10 !

per module 0.165 K/W Y
d, Creepage distance on surface 12.7 mm T o q
d, Strike distance through air 9.6 mm ANBHA
a Maximum allowable acceleration 50 m/s? i

]
Optional accessories for modules
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180L (L = Left for pin pair 4/5) UL 758, style 1385,
Type ZY 180R (R = right for pin pair 6/7) } CSA class 5851, guide 460-1-1
0.1
0.01 I 01 1 A 10

Fig. 2 Gate trigger delay time

Dimensions in mm (1 mm = 0.0394")

MCC MCD

¢ O 2 3 i t o 2 3 _Tf
s IR R REr Iz 7 B
eE R O OIS IR gEEE OIS kg
17, < el f ] <
le——40—| © le— 40— by

f——— (33— 63
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MCC 132
MCD 132

4000 108
brsm i2t
T A T
A
3000 \\
\ 50 Hz
\ 80 % Viggy
\ TVJ=4115°CC
T, = 125°
2000 K\ 105 ="
\ Ty, = 45°C 4
L o
T, = 125°C 1
\ \\ — i
N N r_
1000 N
\\
\\
\\
0 104
0.001 0.01 0.1 s 1 1 ms 10
P— —_—= t
Fig. 3 Surge overload current Fig. 4 it versus time (1-10 ms)
Lo lesy: Crest value, t: duration
400
W Rinuat (Kw)
03
0.4
300 /
T y 05
/‘ 0.6
0.8
200 /
)\ 1
AL T 14
AL A T T — oc RN /
100 AL T THL T 180 °sin N 1.8
TN 120 1L (L
AT e0 L T 4
—— o
i 30 L —_——
i &S
0
0 50 100 150 200 250 300 0 50 100 150
ITAVMv lFAVM(A) —- TA(OC) —-
2000
Ripcal (K/W)
w
/- 0.03
0.04
1500
T o 0.06
/ 0.08
0.1
1000 /
0.15
&/ 0.2
Circuit ™~ / 03
B6 N ’
500 3% MCC132 or = ~
3 x MCD132 - NN
~- 0
\\$
L~
0
0 100 200 300 400 500 0 50 100 150

lammlA) ———=

TAC) —»

T

400
HEEN
A ~ DC ||
180 °sin | |
; 1202 L [
/ ©
300 - ggﬂ_l",—l —
| / Z
TAYM —A
lFA\/M
X
44
200 VLA \\
rATANY
/ ANR
A NYAY
100 AS \\
0
0 50 100 150

T (°C) —»
Fig. 4a Maximum forward current
at case temperature

Fig. 5 Power dissipation versus on-
state current and ambient
temperature (per thyristor or
diode)

Fig. 6 Three phase rectifier bridge:
Power dissipation versus direct
output current and ambient
temperature
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11)(578 MCC 132
- MCD 132
2000
w Runwa’ Kw) Fig. 7 Three phase AC-controller:
/ 0.03 Power dissipation versus RMS
0.04 output current and ambient
1500 0.06 temperature
Ptoi
AY / 0.08
0.1
1000 /
\( 0.15
0.2
Circuit )( / 03
00 wa ™ :
5 3 x MCC132 or . NIARM
3 x MCD132 - NN
"
0
0 100 200 300 400 50 100 150
laus (A)  —— T(°C) —»
0.4 ] I Fig. 8 Transient thermal impedance
KW | P junction to case (per thyristor or
Zyge ) PR diode)
sz 03 v 1 120 R, for various conduction angles d:
180°
// /’/: e d Ruc (KIW)
~ 3 DC 0.230
[ Y A 180° 0.244
02 7 o
// 120 0.255
v 60° 0.283
/ 30° 0.321
0.1 /,7 4 .
Constants for Z, . calculation:
> P 7 thJC
w=z i R, (KIW) t (s)
. i 1 0.0095 0.001
R . j ; : , . 2 0.0175 0.065
10 10 10 o 10_> 10 10 10 3 0203 04
0° Fig. 9 Transient thermal impedance
KW H. 2 HH junction to heatsink (per thyristor
Zow ® Tl o or diode)
T 04 1 1L 1200 1TH R for various conduction angles d:
. p L1 thK .
180° 111
/’/ Z =L d R, (KIW)
03 / DC 0.330
A1/ 180° 0.344
/4 120° 0.355
02 // 60° 0.383
30° 0.421
LAV,
0.1 114 Constants for Z, , calculation:
L~
: Z i R, (KIW) t (s)
. sl 1 0.0095 0.001
10° 107 107 10° 10° 10° 104 2 0.0175 0.065
A J— 3 0.203 0.4
4 0.1 1.29
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— MCC 161
DIIXYS MCD 161
High Voltage Thyristor Module ltrus = 2X 300 A
High Voltage High Voltage loavm = 2X 165 A

Vieruw = 2000-2200 V

VRSM VRRM Type
VDSM VDRM
Y, Y,

2100 2000 MCC 161-20io1  MCD 161-20i01

2300 2200 MCC 161-22i01  MCD 161-22i01

Symbol Test Conditions Maximum Ratings

ITRMS TVJ = TVJM i 300 A

I avm T.=85°C; 180° sine 165 A

L T, =45°C; t=10ms (50 Hz) 6000 A
V,=0 t=8.3 ms (60 Hz) 6400 A
T, =Ty t=10ms (50 Hz) 5250 A
V,=0 t=8.3 ms (60 Hz) 5600 A

fizdt T,=45°C t=10ms (50 Hz) 180000 A’s
V=0 t=8.3 ms (60 Hz) 170000 A’s
T, = Tum t=10ms (50 Hz) 137000 A’s
V=0 t=8.3 ms (60 Hz) 128000 A’s

(di/dt),, Ty, = Tom repetitive, I.=500 A 150 Alus
f=50Hz, t, =200 ps
V=23V,
I = 05 A, nonrepetitive, | =1, 500 Alus
di/dt= 0.5 Alus

(dvrdt),, Ty, = Tow Vor = 213V, 1000 Vius
R, = o; method 1 (linear voltage rise)

P T, = Tum t,= 30us 120 w
L=l t, = 500 ps 60 w

Peay 8 w

VRGM 10 V

T, -40 ...125 °C

T 125 °C

T -40 ...125 °C

VoL 50/60 Hz, RMS t=1 min 3000 V~
lgo, S 1 MA t=1s 3600 v~

M, Mounting torque (M6) 2.25-2.75/20-25 Nm/lb.in.
Terminal connection torque (M6) 4.5-5.5/40-48 Nm/lb.in.

Weight Typical including screws 125 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

3 671 542
McC : |

3 1 542
MCD ! !
Features

e International standard package

¢ Direct Copper Bonded AlO, -ceramic
base plate

e Planar passivated chips

e Isolation voltage 3600 V~

e UL registered, E 72873

e Keyed gate/cathode twin pins

Applications

e Motor control

e Power converter

e Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Contactless switches

Advantages

Space and weight savings
Simple mounting

Improved temperature and power
cycling

Reduced protection circuits

E2-40
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BIXYS MCD 161

Symbol Test Conditions Characteristic Values ‘03
lRRM’ IDRM TVJ = TVJM; VR = VRRM 40 mA
o _ tp= 30us
vV, I, = 300 A; T, =25C 1.36 v | [T | resoos
= ~
Vi, For power-loss calculations only (T,, =T, 0.8 % Pous BV \‘
r 1.6 mQ 10 N q 4 -
\
Vi V, =6V, T,=25C 2 Y, <
T,, = -40°C 2.6 \Y, Tve 4 /\
lor V, =6V, T,=25C 150 mA ( \ M
T, = -40°C 200 mA ) / /
VGD TVJ = T\/JM; VD =213 VDRM 0.25 \ 1 /I /)
leo T, =Tw Vo=283V,, 10 mA / y
° ( 1 T IGT(TVJ: -40°C)
I T,=25°C,V,=6V;t, =30 s 200 mA ol[To LT o o0
di_/dt = 0.45A/us; | = 0.45 A gl @ N
_ L H lGT(T\/J= 25°C)
L, T, =25°C;V, =6 V;R,, = o 150 mA ot T e
tgd TVJ = 25°C; VD =1/2 VDRM 2 us 0.01 0.1 1 10 A
di/dt=0.5 Alus; I, = 0.5 A , Jo—= o
Fig. 1 Gate trigger characteristics
t, T, = Tom Ve =100 V; V=23V ;1. =200 pus typ. 150 us
dv/dt =20 V/us; 1. =160 A; -di/dt = 10A/ps 100 T m——
us ‘ |_| O|
Q. } Ty, = Tom 550 uc 1 1,,=25°C
iy -di/dt = 50 A/ps; |, =300 A 235 A
typ Limit
Ric per thyristor; DC current 0.155 KW I T
per module 0.078 K/wW 1A
Ry per thyristor; DC current 0.225 KW 10 !
per module 0.113 K/w Y
dg Creeping distance on surface 12.7 mm T o q
d, Creepage distance in air 9.6 mm ANBHA
a Maximum allowable acceleration 50 m/s? i
;
Optional accessories for modules
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180L (L = Left for pin pair 4/5) } UL 758, style 1385,
Type ZY 180R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1
0.1
0.01 01 1 A 10

ls
e —

Fig. 2 Gate trigger delay time

Dimensions in mm (1 mm = 0.0394") R, for various conduction angles d: R, for various conduction angles d:

d R, (KIW) d R, (KIW)

DC 0.155 DC 0.225

180° 0.167 180° 0.237

120° 0.175 120° 0.245

60° 0.197 60° 0.262

30° 0.226 30° 0.296

Constants for Z, . calculation: Constants for Z, , calculation:
|
Raiip S i R, (KIW) t (s) i R, (KIW) t (s)

o (O T2 g 1 0.0072 0.001 1 0.0072 0.001
Jjolal@@ © éﬁﬁ 2 0.0188 0.08 2 0.0188 0.08
AN S - - - -

- e 3 0.129 0.2 3 0.129 0.2
Panali 4 0.07 1.0

fa——63——
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MCC 162
MCD 162

Thyristor Modules
Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\Y, \Y, Version 1 Version 1
900 800 MCC 162-08i01 MCD 162-08i01

1300 1200 MCC 162-12i01 MCD 162-12i01

1500 1400 MCC 162-14i0l MCD 162-14io01l

1700 1600 MCC 162-16i01 MCD 162-16i01

1900 1800 MCC 162-18i01 MCD 162-18i01

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TV.] = TV;)]M o 300 A

taer a1 = 80°C; 180° sine 190 A
T.=85°C; 180° sine 181 A

I T, =45°C; t=10ms (50 Hz), sine 6000 A
V=0 t =8.3 ms (60 Hz), sine 6400 A
T, = Tum t=10ms (50 Hz), sine 5250 A
vV, = t = 8.3 ms (60 Hz), sine 5600 A

Jizdt T,=45°C t=10ms (50 Hz), sine 180 000 A’s
V.= t=8.3 ms (60 Hz), sine 170 000 A%s
T, = Tom t=10 ms (50 Hz), sine 137 000 A’s
V,=0 t =8.3 ms (60 Hz), sine 128 000 A%s

(di/dt),, T, = Tum repetitive, I = 500 A 150 Alus
f =50 Hz, t, =200 ps
V=23V,
I,=05A non repetitive, I = 500 A 500 Alus
di_/dt = 0.5 Alus

(dvrdt),, T,=T,w Ve =213V, 1000 Vlus
R, = o; method 1 (linear voltage rise)

Pey Ty, = Ty t,= 30ps 120 w
e t, = 500 ps 60 w

Peav 8 w

Veam 10 V

T, -40...+125 °C

Ty 125 °C

T, -40...+125 °C

VoL 50/60 Hz, RMS t=1min 3000 V-~
lsor S1MA t=1s 3600 V-~

M, Mounting torque (M6) 2.25-2.75/20-25 Nm/Ib.in
Terminal connection torque (M6) 4.5-5.5/40-48 Nm/Ib.in

Weight Typical including screws 125 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions

2x 190 A
800-1800 V

I TAVM

VRRM

3 671 542

- - hl

McC : |

3 1 542

MCD : :
Features

e International standard package

¢ Direct copper bonded Al,O, -ceramic
base plate

¢ Planar passivated chips

¢ Isolation voltage 3600 V~

e UL registered, E 72873

¢ Keyed gate/cathode twin pins

Applications

¢ Motor control

e Power converter

¢ Heat and temperature control for
industrial furnaces and chemical
processes

¢ Lighting control

e Contactless switches

Advantages

e Space and weight savings

¢ Simple mounting

e Improved temperature and power
cycling

¢ Reduced protection circuits

E2-42
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11)(378 MCC 162
- MCD 162
Symbol Test Conditions Characteristic Values ‘03
lRRM‘ IDRM TVJ TVJM‘ V VRRM; VD = VDRM 10 mA
— . — o Poy=120W te= 30us
V., V. I, 1.=300A; T, =25C 125 V || eow [ =o0oms N
~
V., For power-loss calculations only (T, = 125°C) 0.88 V Pous BV \‘
‘. 115 mQ 0 N4 A
\
Ve V,=6V, T,=25°C 25 V <
T,, = -40°C 26 V TVG A /‘
lsr V,=6V, T,= 25°§: 150 mA ( \ M
T, =-40°C 200 mA / /
Vo T,=Tow V, =213V, 02 V A —
leo 10 mA /] U
o ( 1 T lgr(Tuy= —40°C))
I T,=25°C;t,=30ps;V, =6V 300 mA ol[To LT o o0
lo = 0.5 A; di/dt = 0.5 Alus &l N T
_ L H lGT(T\/J= 25°C)
L, T, =25°C;V,=6V;R,, 200 mA ol T
o TVJ = 25° C V =1/2 V 2 us 0.01 0.1 1 10 A
I, =0.5A; dl/dt—05A/ps , fo = o
. Fig. 1 Gate trigger characteristics
t, Ty, =Ty I; =300 A, t, =200 ps; -di/dt = 10 A/lus typ. 150 s
V., =100 V; dv/dt = 20 Vius; V=213V, 100 Y -
_ _ Ks t TVI=I25°IC
Qg Ty, =Ty I 1. =300 A, -di/dt = 50 A/us 550 pC !
len 235 A
- - typ. J4 Limit
Rsc per thyristor/diode; DC current 0.155 K/W I
per module other values 0.0775 K/W 1A
Rk per thyristor/diode; DC current see Fig. 8/9 0.225 K/W 10 %
per module 0.1125 K/W Ay
d, Creepage distance on surface 12.7 mm T o q
d, Strike distance through air 9.6 mm ANBHA
a Maximum allowable acceleration 50 m/s? i
;
Optional accessories for modules
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180L (L = Left for pin pair 4/5) } UL 758, style 1385,
Type ZY 180R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1
0.1
0.01 I 01 1 A 10

Dimensions in mm (1 mm = 0.0394")

MCC Version 1

M6 x 16

MCD Version 1

[=—30
X
N
=
X
(S5
=11
o
°
@29

1
|
R e
= 80 -
s
7 217 3 D 7 2
ASEalelae! A nlalak
S OISl R
e 3, BTARNS
40— 0 lt— 40 —>] 0
f+———63——

Fig. 2 Gate trigger delay time
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MCC 162
MCD 162

6000 10°
Irsm (), Tesm(®) A2s Vg = 0 Volt
A 50Hz, 80% Ve
5000
4000 T fiect
T Trsw \ T asec ///
| =
FSM \ Tw=45DC vJ //
3000 \ 10°
\\ > T,=125°C
LN
2000 N
Tu=125"C| "\
N
1000 P
0 10¢
10° 102 10" 10° 10 1 2 3 [S] 8 10
ts) —»= t(ms) ——

Fig. 3 Surge overload current
| -

Fig. 4 [i*dt versus time (1-10 ms)

Crest value, t: duration

TSM? 'FSM®
400
Ringa’ KwW)
w /- 0.3
0.4
300 / 0s
e |
7 /' 0.6
0.8
200 /
1
f ARZNRSN 14
AP T T T~ bc N
P AL T T 180 °sin ] 5{ 1.8
100 ST 1202 L ] b
M T 60 L T
— o
g 302 L T 2
T RS
0 LTI
0 50 100 150 200 250 300 0 50 100 150
bravnts TeavnalA) —— Tu°C) —»
1500
\ Ripkal (K/W)
w 0.03
0.04
T Piot 0.06
1000 0.08
0.1
\< / - 015
\)<>Q - 02
500 Circuit %% I 0.3
B6 ]
3 x MCC162 or
3 x MCD162 M~ \>
N
\1
0
0 100 200 300 400 500 0 50 100 150

liaum(A) ——»=

Ta°C) ——=

T

400 L1111
» DC
A 180 °sin
120 L[]
oo L [
300 '/ s L [
ITAVM A
, 7/
FAVM ///
/ 7/
\
200 A X
7 N
/ N
/ XA
100 / P
[] N
N\
0 L\
0 50 100 150

Te(°C) ——»

Fig. 4a Maximum forward current
at case temperature

Fig. 5 Power dissipation versus on-

state current and ambient

temperature (per thyristor or

diode)

Fig. 6 Three phase rectifier bridge:
Power dissipation versus direct
output current and ambient
temperature
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11)(378 MCC 162
- MCD 162
2000 Ruc! W) Fig. 7 Three phase AC-controller:

w L 003 Power dissipation versus RMS
004 output current and ambient
' temperature
1500 0.06
Pra |~ 0.08
i~ 0.1
1000 015
(XA
X - 02
vCviglcuit ™~ \Z I
500 3 x MCG162 or = X
3 x MCD162 ] ~
~1 T 7(\
N
0
0 100 200 300 400 0 50 100 150
laws () —— TA°C) —»
025 Fig. 8 Transient thermal impedance
KW 300 junction to case (per thyristor or
diode)
Zy () )4 .
TZ o2 A | [}~ 1200 R, for various conduction angles d:
e =3~ 180°
// 4: T o d Ry (KIW)
0.15 % / DC 0.155
a7/ 180° 0.167
A /’/ 120° 0.176
01 — 7, A 60° 0.197
|1 7 / 30° 0.227
/7/ .
0.05 — 4 Constants for Z, . calculation:
1 i R, (KW) | t(s)
o ] 1 0.0072 0.001
10 102 10 10 100 102 10° 2 0.0188 0.08
te) — 3 0.129 0.2
03 l ” 3 Fig. 9 Transient thermal impedance
KW <] - junction to heatsink (per thyristor
me U] 4 ‘\\ 30 1
A A _— or diode)
0.25 74 ] 60
% E N . .
TZ / % O 2 R, for various conduction angles d:
thuk % ™N N o
N 180
02 7 afd o d R, (KIW)
AL DC 0.225
0.15 ////A/ 180° 0.237
' /4 120° 0.246
b,
¥ ///' 60° 0.267
04 Y, 30° 0.297
L1 /] //
/// Constants for Z, |, calculation:
0.05 =7 )
- ! Ry, (KIW) t(s)
. 11 1 0.0072 0.001
109 102 10 100 10" 102 108 2 0.0188 0.08
tle) — 3 0.129 0.2
4 0.07 1.0
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MCC 170

Thyristor Modules
Thyristor/Diode Modules

RSM VRRM Type
VDSM VDRM -— - 1
v v :

1300 1200 MCC 170-12io01

1500 1400 MCC 170-14io1

1700 1600 MCC 170-16i01

1900 1800 MCC 170-18io01

Symbol Test Conditions Maximum Ratings

ITRMS TVJ = TV(.)]M o 350 A

I avm T.=85°C; 180° sine 203 A

Lo Nesm T, =45°C; t=10ms (50 Hz) 5400 A
V,=0 t=8.3 ms (60 Hz) 5800 A
T,=T, t=10ms (50 Hz) 5000 A
V,.=0 t=8.3 ms (60 Hz) 5500 A

fizdt T,,=45°C t=10 ms (50 Hz) 146 000 A’s
V,=0 t=8.3 ms (60 Hz) 140 000 A’s
T,=T, t=10 ms (50 Hz) 125 000 A’s
V,=0 t=8.3 ms (60 Hz) 126 000 A’s

(di/dt),, T,=Ty, repetitive, I, = 660 A 100 Alus
f=5 Hz t, =200 ps
V,=2/3 V
IG =1A, non repetitive, 1. =1, ., 500 Alus
di/dt =1 Alus

(dv/dt),, T, = Tomr Vor =213V, 1000 Vius
R,y = %; method 1 (Ilnear voltage rise)

Pew T, = Tom t,= 30ps 120 W
=1 t, = 500 ps 60 w

Peay 20 w

Veeu 10 v

Ty, -40...+130 °C

Toom 130 °C

Teg -40...+125 °C

VisoL 50/60 Hz, RMS t=1min 3000 V~
lsoL S1MA t=1s 3600 V-~

M, Mounting torque (M6) 4.5-7/40-62 Nm/lb.in.
Terminal connection torque (M8) 11-13/97-115 Nm/lb.in.

Weight Typical including screws 750 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions

lrrus = 2X 350 A
= 2x 203 A
1200-1800 V

I TAVM

VRRM

Features

¢ International standard package

e Direct copper bonded Al,O_-ceramic
with copper base plate

¢ Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered E 72873

e Keyed gate/cathode twin pins

Applications

e Motor control, softstarter

e Power converter

¢ Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Solid state switches

Advantages

e Simple mounting

e Improved temperature and power
cycling

¢ Reduced protection circuits

E2-46
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MCC 170

Symbol Test Conditions Characteristic Values
IRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 40 mA
V., V. I, 1. =600 A; T, =25°C 165 V
Vo, For power-loss calculations only (T, , = 130°C) 08 V
r 1 mQ
Ve V, =6V, T,=25°C 2 Vv
T,, =-40°C 3 Vv
lor V, =6V, T,=25°C 150 mA
T,, =-40°C 220 mA
Vo T,=Tow V, =23V, 025 V
leo va = Tyam V, =23V, 10 mA
I T,=25°C;t,=30pus; V=6V 200 mA
I =0.45 A; di /dt = 0.45 Alus
I, T,=25°C;V,=6V,;R, = 150 mA
ty T,=25°C; V=112V, 2 ps
I = 1A di/dt=1Alus
t, T, =Ty I =300 A, t, =200 ps; -di/dt = 10 A/us  typ. 200 ps
V, =100 V; dv/dt =50 V/us; V, = 2/3 V_,,
Qs T,,=125°C; I, I, = 300 A; -di/dt = 50 Alus 550 puC
(. 235 A
Ric per thyristor (diode); DC current 0.164 K/W
per module other values 0.082 K/W
R per thyristor (diode); DC current see Fig. 8/9 0.204 K/W
per module 0.102 K/W
dg Creeping distance on surface 12.7 mm
d, Creepage distance in air 9.6 mm
a Maximum allowable acceleration 50 m/s?

Optional accessories for modules
Keyed Gate/Cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180 L (L = Left for pin pair 4/5) } UL 758, style 1385,

Type ZY 180 R (R = Right for pin pair 6/7)

CSA class 5851, guide 460-1-1

Dimensions in mm (1 mm = 0.0394")

M8x20

20»‘<22F 35 28.5 -
K

A4

I~1 8

3 ]
1 ( %E m?%%
|l-62

10
F 1o lgr Tyy=130°C 4 \
v [ 216 Tyy= 25
Ve I 3 lgy, Tyy= -40°C -:’
A
3
Y| ~
Al 3y
1 L 4\ U
Y
.
Lt 1w
A 4 Pgy= 20W
5:Pgy= 60W
lgps Tyy = 130°C GM
6: Pgy =120 W
o LU 1 Poys 10w

103 102 10t 100 10t A 102
lg ——=

Fig. 1 Gate trigger characteristics

TT TTTTT
100 TVJ =25°C

"

to

|t

10
\
\
\
\ |
\ -
N
1 !
0.01 01 1 A 10

Fig. 2 Gate trigger delay time
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MCC 170

6000 108
o T
50 Hz Fdt
5000 80 % Viey I
Ty, = 45°C AZs
T,, =130°C
4000
T,,=45°C L
N < A
3000 NCN 108 -~
\\ \ 7
=~
2000 X \\ — ,=130°C
N N /
\ =
1000 ™
0 104
0.001 0.01 0.1 s 1 1 ms 10

—_—t

Fig. 3 Surge overload current
| |_...: Crest value, t: duration

—_—

Fig. 4 [i2dt versus time (1-10 ms)

400

TAVM
A
FAVM

DC
180° sin

T 300

N 120°11

60° JL —
30° I

200

100

\
N

25 50 75 100
—_— T

125 °C 150

Fig. 4a Maximum forward current

at case temperature

TSM? 'FSM*
p, 10 I Fig. 5 Power dissipation versus on-
w . S‘:KA KW state current and ambient
T /// \ 02 temperature (per thyristor or
AN 03 _| diode)
%0 / AN\ 04
06
// \ X &
10
N N
200
/ DC N \<
180° sin
120°1L \
§ 60° L [N ] \
100 30° I N
4 ~N \
\\
§
0
0 100 200 300 A 0 25 50 75 100 125 °C 150
—= e —Tx
. 2000 [ Fig. 6 Three phase rectifier bridge:
- Rinca KW Power dissipation versus direct
/' \\ g'gg output current and ambient
1500 < 008  — temperature
0.1
0.15
\\ 0.2
\ N \/ 03
1000 ’ <
Circuit \ \
B6
3xMCC170 \ |\
500
’ SIS
\ \
E\
\
0
0 200 400 600 A 0 25 50 75 100 125 °C 150
—= lywm — TN
E2-48 © 2000 IXYS All rights reserved




DIXYS

MCC 170

2000 | | Fig. 7 Three phase AC-controller:
W Ry, KIW Power dissipation versus RMS
T 0.04 output current and ambient
1500 / \\ 0.06 temperature
/ 0.08
0.1
/ / 0.15
02
NN 03 —
1000 7 \\
/ Circuit
w3
500 3xMCC170 \ &
2 é ~ N
Q\
\
0
0 100 200 300 400 A 0 25 50 75 100 125 °C 150
—_— s —_—= T,
0.25 . . .
RNy Fig. 8 Transient thermal impedance
Kw L~ junction to case (per thyristor or
Z(hJC 9 .
0.20 1 diode)
T U/ //""—— R, for various conduction angles d:
A = d Ry (KIW
0.15 / ‘ :—_ 2 nac )
WV A DC 0.160
M 1 180° 0.171
010 - // A o 120° 0.180
i /% 120° 60° 0.203
sl / aor 30° 0.247
L ¢
0.05 = L _
/;;::/ Constants for Z, . calculation:
1+
1" i R, (KW) | t(s)
0.00
103 102 1071 100 10° s 102 1 0.0077 0.00054
ot 2 0.0413 0.098
3 0.096 0.54
4 0.0149 12
0.30 . . .
B Fig. 9 Transient thermal impedance
KIw __/ junction to heatsink (per thyristor
0.25 = 2% or diode)
thak =
//< ’__./ B R, for various conduction angles d:
0.20 » T H ]
T Y1 ’/ //’:::'// d RthJK (K/W)
V| ML =1 DC 0.200
0.15 7 // = 180° 0.211
//,/ // ;; 1 302 lZO: 0.220
0.10 ] ae Va7 162000 60 0.243
L L // il 30° 0.287
L~ 1 DC
0.05 e Constants for Z, , calculation:
_-////’
n— i R, (KW) | t(s)
0.00
10° 102 107 100 10! s 10° 1 0.0077 0.00054
I 2 0.0413 0.098
3 0.096 0.54
4 0.0149 12
5 0.04 12
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MCC 220
MCD 220

Thyristor Modules
Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\% Version 1 Version 1

900 800 MCC 220-08i01 MCD 220-08i01

1300 1200 MCC 220-12io1 MCD 220-12i01

1500 1400 MCC 220-14io1 MCD 220-14i01

1700 1600 MCC 220-16i01 MCD 220-16i01

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TVJ = TVJM . 400 A

L avm leavm T. =85°C; 180° sine 250 A

Lo Tesm T,,=45°C; t=10ms (50 Hz), sine 8500 A
V,=0 t =8.3 ms (60 Hz), sine 9000 A
T, = Tum t=10ms (50 Hz), sine 7000 A
V.=0 t =8.3 ms (60 Hz), sine 7600 A

Jizdt T,,=45°C t=10 ms (50 Hz), sine 360 000 A%s
V,=0 t =8.3 ms (60 Hz), sine 336 000 A%s
Ty, = Tom t=10ms (50 Hz), sine 245 000 A’s
V,=0 t =8.3 ms (60 Hz), sine 240 000 A%s

(di/dt),, T, = Tum repetitive, I, = 750 A 100 Alus
f =50 Hz, t, =200 ps
V, =213V,
I,=1A non repetitive, | = 250 A 800 Alps
di/dt =1 Alus

(dvrdt),, T,=T,w Ve = 2183 Vg, 1000 Vius
R, = %, method 1 (linear voltage rise)

Pew T, = Tom t,= 30ps 120 w
= 1w t, = 500 ps 60 w

Peav 20 w

Veem 10 V

T, -40...+140 °C

Ty 140 °C

T, -40...+125 °C

VoL 50/60 Hz, RMS t=1min 3000 V-~
lso S1MA t=1s 3600 V-~

M, Mounting torque (M5) 2.5-5/22-44 Nml/lb.in.
Terminal connection torque (M8) 12-15/106-132 Nm/lb.in.

Weight Typical including screws 320 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

lrus = 2X 400 A
= 2x 250 A
800-1600 V

I TAVM

VRRM

3 671 542
MCC | !

3 1 542
MCD : :
Features

¢ International standard package

¢ Direct copper bonded Al,O, -ceramic
base plate

¢ Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered, E 72873

e Keyed gate/cathode twin pins

Applications

e Motor control

e Power converter

e Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Contactless switches

Advantages

e Space and weight savings

e Simple mounting

e Improved temperature and power
cycling

¢ Reduced protection circuits

E2-50

© 2000 IXYS All rights reserved



DIXYS

MCC 220

MCD 220
Symbol Test Conditions Characteristic Values 10T T 11 AY
_ _ V| lgriTy= -40°C vk
IRRM TVJ = TVJM’ VR = VRRM’ VD = VDRM 70 mA IG,:TV_,= 0°C 4 \
[y 40 mA lsrTo= 25°C ><</ \€
= : = ° \
\VARYA . 1.=600 A; T, = 25°C 153 VvV P / Vi
Vo, For power-loss calculations only (T, = 140°C) 09 VvV ! 7
r 1.0 mQ A ,’,
A
_ . — oo 7
Vor Vo=6V; Tw B 25 E: 2V TVG N ([ A 1:Pen= 20w
T, =-40°C 3 Vv 2P sow HH
IGT VD =6 V, TVJ = 2505: 150 mA /,! 3:Pau=120W
T,, = -40°C 200 mA 0.1 ]
Vg, T, =Ty V, =23V, 025 V oo
lep 10 mA Tu= 25%C
To= 125°C
I T, =25°Cit,=30s; V, =6V 200 mA
I =0.45 A; di /dt = 0.45 Alus
0.01
Iy T,=25°CV,=6V R, = 150 mA 0.001  0.01 0.1 1 10 A 100
t T, =25°C; VvV, =1/2V_, 2 us _ to o
Ig=1A; di/dt=1A/ps Fig. 1 Gate trigger characteristics
t, T,=T,wl; =300A, t, =200 ps; -di/dt = 10 A/us typ. 200 ps 100 S
V, =100 V; dv/dt = 50 Vius; V= 2/3V__, Hs T=25°C ]
Q. T,,=125°C; I, . =400 A, -di/dt = 50 Alus 760 pC
| 275 A typ. Limit
RM \
Ric per thyristor/diode; DC current 0.139 K/W i \
per module other values 0.0695 K/W i mmL
Ry« per thyristor/diode; DC current see Fig. 8/9 0.179 K/W \
per module 0.0895 K/W T ty \
A
dg Creepage distance on surface 12.7 mm I, ~
d, Strike distance through air 9.6 mm W
a Maximum allowable acceleration 50 m/s? 1 :
Optional accessories for modules
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180L (L = Left for pin pair 4/5) } UL 758, style 1385,
Type ZY 180R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1
0.1
0.01 ot ot A 10
Fig. 2 Gate trigger delay time
Dimensions in mm (1 mm = 0.0394")
Threaded spacer for higher Anode/
MCC MCD Cathode construction:
Type ZY 250, material brass
425 35—={=28.5 425 35 28,5+
hex »}‘21 T hex 21
M8x16 SW13_ | i 2.8/08 M8x16 SW13_ | i 2.8/08
%_ } %— o 20 — -] 2 -y
I % 23.a4 3 m_i & 17 24 ) i in
L o 977 , FYLAT e s
wf b4—r 7 Lo Q r : 2z - ; T =
9 : :\_ T S—
ol le——65x 57— ! ol e 65x57— } ® T |
e— 1 4—]
et 116
max.12.4?_80——_>"6:_5.5
o ][“
é§ f \
1)) _@. y.a E ;ut) 3
@ g
© 2000 IXYS All rights reserved E2-51



LIIXYS

MCC 220
MCD 220

10000 10° " —ove
= olt
A trom (0, lesu(l) Ass| 7
50HZ, 80% Ve
8000
T lTSM
e \ Jizat
6000
T,,=45°C =
4000 N Ty,=45°C /
=
h, \ P L~
T,=140°C \\ N / —
2000 v
\\ / Ty=140°C
0 105
103 10 10 10¢ 10" 1 2 4 6 8 10
ts) —- t(ms) —
Fig. 3 Surge overload current Fig. 4 [i2dt versus time (1-10 ms)
Lramr lesy: Crest value, t: duration
600
W Rinsal (K/W)
0.3
500 7 /f
0 o / 0.4
TE 05
400 /f
/ 0.6
7 /
0.8
300 /4 //
/
B 1.4
200 / v Z\ e e ™ /
A T T
S Tl T 180 °sin P ™~ \/ 1.8
] ~] 1202 L -y g
100 T 60 L LT \Z
Y 30 L ™ M~
| A T AN
/ LT T
0 |
0 100 200 300 400 0 50 100 150
IVAVM! IFAVM(A) E— TA(DC) R
2500
W Rikal (K'wW)
0.03
2000 0.04
0.08
1500 4
- 0.1
4 - o015
1000
// Circuit <4 V|02
B6
0.3
3 x MCC220 or ~J -
500 3 x MCD220 M~ T~ N N
T~
.| ™~
0 |
0 200 400 600 0 50 100 150

loavma(A) ——=

Tal’C) —>=

!

500

400

Iravm

leavm

300

200

100

Fig. 4a

Fig. 5

~ DC
180 °sin
// /1zoﬂ_L
\ / o L
\ / / A 3021
Vi
/
YN
i
Am\\|
o} 50 100 150 200
Tc(°C)—>
Maximum forward current

at case temperature

Power dissipation versus on-
state current and ambient
temperature (per thyristor or
diode)

Fig. 6 Three phase rectifier bridge:
Power dissipation versus direct
output current and ambient
temperature
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MCC 220
MCD 220

2500 R (KW Fig. 7 Three phase AC-controller:
w , 003 Power dissipation versus RMS
output current and ambient
2000 00 temperature
0.06
le
|~ 0.08
1500
/ I~ 01
I 015
1000 Circuit )~ 0.2
w3 N/
3 x MCC220 or g 03
3 x MCD220 ™~ \<§
500 1 ™l
\\\\\\X
I —
0 \§_
0 100 200 300 400 500 0 50 100 150
lous (A)  —— TA°C) —»
0.15 —r Fig. 8 Transient thermal impedance
— 30° . . .
=SEpl junction to case (per thyristor or
KW a be diode)
Zysc // R,.,c for various conduction angles d:
0.10 d Ripe (K/W)
DC 0.139
180°C 0.141
/ 120°C 0.142
60°C 0.142
0.05 // 30°C 0.143
/ Constants for Z, . calculation:
Y
Y .
P i R, (KIW) t(s)
o L= 1 0.0037 0.0099
10-3 10-2 101 100 101 s 102 2 0 . 0177 0 . 168
t —=— 3 0.1175 0.456
0.20 I TTT] Fig. 9 Transient thermal impedance
r KW | —30° ]| junction to heatsink (per thyristor
Z= ~~nbcC ||| or diode)
Z!hJK // f . d . | d:
015 VA R, for various conduction angles d:
/ d R, (KIW)
DC 0.179
0.10 180°C 0.181
/ 120°C 0.182
V4 60°C 0.183
/ 30°C 0.183
0.05 / .
'/ Constants for Z, , calculation:
’ .
- i R, (KIW) t(s)
0 L 1 0.0037 0.0099
10 10 10? 100 10t s 102 2 0.0177 0.168
t—= 3 0.1175 0.456
4 0.04 1.36
835
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MCC 224

MCD 224
Thyristor Modules s = 2X 400 A
Thyristor/Diode Modules lavm = 2X 240 A
Verw = 2000-2200 V

VRSM VRRM Type
VDSM VDRM
\% \%

2100 2000 MCC 224-20i01 MCD 224-20i01

2300 2200 MCC 224-22i01 MCD 224-22i01

Symbol Test Conditions Maximum Ratings

ITR’MS TVJ = TVéJM o 400 A

L avm T, =85°C; 180° sine 240 A

Lo T, =45°C; t=10 ms (50 Hz) 8000 A
V= t=8.3 ms (60 Hz) 8500 A
Ty = Tum t=10 ms (50 Hz) 7000 A
V,=0 t=8.3 ms (60 Hz) 7500 A

fizdt T,,=45°C t=10 ms (50 Hz) 320000 A’s
V,=0 t=8.3 ms (60 Hz) 303000 A?s
T = Tom t=10ms (50 Hz) 245000 A?s
V,=0 t=8.3 ms (60 Hz) 240000 A’s

(di/dt),, Ty = Tum repetitive, I, =750 A 100 Alus
f=50Hz, t, =200 ps
V, =23V,
e =1A non repetitive, 1. =1_, . 500 Alus
di/dt =1 Alus

(dv/dt),, T, = Tumr Vor = 213 Vory 1000 Vius
R, = %; method 1 (linear voltage rise)

GM TVJ = TVJM tP = 30 HS 120 W

L=l t, = 500 us 60 W

PGAV 20 w

Veeu 10 Y,

Ty, -40 ...130 °C

Toom 130 °C

Teg -40 ...125 °C

VisoL 50/60 Hz, RMS t=1 min 3000 V~
leo, S 1 MA t=1s 3600 v~

M, Mounting torque (M6) 4.5-7/40-62  Nm/lb.in.
Terminal connection torque (M8) 11-13/97-115  Nm/lb.in.

Weight Typical including screws 750 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

3 671 542

McC ! !

3 1 542

_—=== -= A

MCD ! !
Features

¢ International standard package

¢ Direct Copper Bonded Al,O,-ceramic
with copper base plate

e Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered E 72873

¢ Keyed gate/cathode twin pins

Applications

e Motor control, softstarter

e Power converter

e Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Solid state switches

Advantages

e Simple mounting

e Improved temperature and power
cycling

¢ Reduced protection circuits

024
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MCC 224

DIXYS

MCD 224
Symbol Test Conditions Characteristic Values 10 ——rrmr——rr—
r Llor Ty =130°C \
lerur Torm Tvs = Tuw Vi = Vegu 40 mA V | 2gn Tyy= 25°C 14
V. . = ; = 25° [ 3:lgr Tyy= -40°C 7]
- . = 600 AT, =25°C 14 \Y A !
)i
Voo For power-loss calculations only (T,, =T, ) 0.8 \
I 0.76 mQ 3
Vv V., =6V; T, =25C 2 Vv Alll2 s\i
GT D ' v~ N L 4 5‘
T, =-40°C 3 \% 1
lor V, =6V, T,=25°C 150 mA
T, =-40°C 220 mA 7
Vo T, =Tuw Vo =213V, 0.25 \% A
leo T, =Tuw Vo =213V, 10 mA — y
I T, =25°C;V,=6V;t,=30ps 200 mA o ‘5‘ Pou” 2%
i = . = lap, Ty = 130°C CTGMT
di/dt =0.45 Alus; I, = 0.45 A |G|D|”"”VJ | |||[|” 6 P = 120 W
—_ or. _ . — L 1
I, T, =25°C; V=6V R, = 150 mA 0.11 v 100 100 1 0 A 102
tyg T, =25°C;V, =1/2V,,, 2 Hs lg ——=
dig/dt=1A/ps;I; =1A Fig. 1 Gate trigger characteristics
t, T,=Tow Ve =100V, V =2/3V 1, =200 s  typ.200 us
dv/dt =50 V/us; I, =300 A, -di/dt = 10 Alps TT T TTTT
100 Ty,=25°C Hf
Qs } T, = Tum 760 pc
[ -di/dt =50 A/us; | =400 A 275 A s
Ric per thyristor; DC current 0.139 KW Tl
per module 0.069 KW typ-H | Limit
R per thyristor; DC current 0.179 K/w I
per module 0.089 KW \
dg Creeping distance on surface 12.7 mm 10 1
d, Creepage distance in air 9.6 mm \
a Maximum allowable acceleration 50 m/s? \
Optional accessories for modules N
Keyed Gate/Cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red \ ™
Type ZY 180 L (L = Left for pin pair 4/5) UL 758, style 1385, \ N
Type ZY 180 R (R = Right for pin pair 6/7) CSA class 5851, guide 460-1-1 \\
1 &
0.01 01 1 A 10
Dimensions in mm (1 mm = 0.0394") lg ——=
Fig. 2 Gate trigger delay time
MCC MCD
M8x20 SWi13 28x08
j |
I 5 T
Q%
gl
20 28.5-+
“ pf 4 T O !
® 1 @ el 83 &IE—E ) 1 ?j§£ 83
1 N E)__ﬁ i3 ml 1 | [S <14 WJ
oL 2 | ° o ez C e
<62 [l<62
80 80
92 92
115 15
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—I MCD 224
8000 10° 400
a AL A ~
350
50 |(;|Z 2, ITAVM DC
80 % VRORM A%s 80° si
6000 T,=45°C - 300 oﬁ:_n |
\ TVJ =130°C // | 16202 n
[ 250
> T, =45°C 1 30° J1
\ e 2\
4000 10° 200
\ N A \
N
\\ \ 150
N N \
2000 : < 100 BN
N \
50
0 10¢ 0
0.001 0.01 01 s 1 1 ms 10 0 25 50 75 100 125°C150
—_—=t —_—> —_— Te
Fig. 3 Surge overload current Fig. 4 12t versus time (1-10 ms) Fig. 4a Maximum forward current
s, Crest value, t: duration at case temperature
P 500 f Fig. 5 Power dissipation versus on-
> w gmlm KW state current and ambient
T 0.2 temperature (per thyristor or
400 p2 N\ . _
N 0.3 diode)
// \ 04
0.6
300 / \\ N (1).8
DC \\§
200 // . 180° sin \\\
7 —_uon
60° 1 [
/ /| | an —~ \
100 SIS \\\
\\
0
0 100 200 30 AO 25 50 75 100 °C 150
—_— | —_— TA
TAVM
o 2000 I Fig. 6 Three phase rectifier bridge:
W \ Riia KIW Power dissipation versus direct
T \ 8-82 output current and ambient
1500 \\ \ 0.08 temperature
0.1
0.15
0.2
\ 0.3
1000 7 N
Circuit
B6
3xMCC224 \ \
500
/ 3 R
iy
§
0
0 200 400 600 A 0 25 50 75 100 °C 150
|dA\/M TA
745
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CC 22
DIXYS MCD 224

2000 I Fig. 7 Three phase AC-controller:
w Rinca KIW Power dissipation versus RMS

\ 0.03 output current and ambient
T 1500 /

0.08 temperature
1000 /

/ Circuit

w3
3xMCC224

e
A<

500 \
\\
§
0
0 100 200 300 400 500 A O 25 50 75 100 125 °C150
—_— - TA
0.25 Fig. 8 Transient thermal impedance
KW junction to case (per thyristor or
L diode)
0.20 == ; ; .
W R,,,c for various conduction angles d:
A B d R, (KIW)
;hJC O 15
: D T — DC 0.139
V] p |ttt o
Py g i 180° 0.148
010 LA Beali 280 120 0.156
. A /7; 120° 60 0.176
T /¢/ 180° 30° 0.214
//’/ N4 DC
0.05 man P Constants for Z, . calculation:
— /;/:/’ thJC
| i R, (KW) | t(s)
0-0010_3 102 101 100 0 . 10° 1 0.0067 0.00054
2 0.0358 0.098
— ! 3 0.0832 0.54
4 0.0129 12
0-30 Fig. 9 Transient thermal impedance
KW junction to heatsink (per thyristor
0.25 > or diode)
Zon L R, for various conduction angles d:
0.20 — —
T PRI d R, (K/W)
AT DC 0.179
bt<TTH
0.15 v P s = 180° 0.188
LA AT e 120° 0.196
0.10 1] PZira 60° 60° 0.216
' T 7d 120° 30° 0.256
- u L /é/ 180°
LT w1 DC .
0.05 m=s P Constants for Z, calculation:
1
—— i R, (KW) | t(s)
0.00
103 102 101 100 100 s 102 1 0.0067 0.00054
. 2 0.0358 0.098
3 0.0832 0.54
4 0.0129 12
5 0.04 12

745
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MCC 225

MCD 225

Thyristor Modules ltrms = 2X 400 A

Thyristor/Diode Modules lavm = 2X 221 A
Veruw = 1200-1800 V

VRSM VRRM Type
VDSM VDRM
\Y \Y

1300 1200 MCC 225-12i01 MCD 225-12i01

1500 1400 MCC 225-14i01 MCD 225-14io01

1700 1600 MCC 225-16i01 MCD 225-16i01

1900 1800 MCC 225-18i01 MCD 225-18i01

Symbol Test Conditions Maximum Ratings

ITR’MS TVJ = TVéJM o 400 A

TAVM T, =85°C; 180° sine 221 A

I T, =45°C; t=10 ms (50 Hz) 8000 A
V,=0 t=8.3 ms (60 Hz) 8500 A
T, = Tom t=10 ms (50 Hz) 7000 A
V. =0 t=8.3 ms (60 Hz) 7700 A

fizdt T,,=45°C t=10 ms (50 Hz) 320 000 A’s
V,=0 t=8.3 ms (60 Hz) 300 000 A’s
T = Tom t=10 ms (50 Hz) 245 000 A’s
V,=0 t=8.3 ms (60 Hz) 246 000 A’s

(di/dt),, Ty, = Tum repetitive, I, = 750 A 100 Alus
f=50 Hz, t, =200 ps
V, =23V,
I =1A, non repetitive, 1. =1, ., 500 Alus
di/dt =1 Alus

(dv/dt),, T, = Tumr Vor = 213 Vory 1000 Vius
R, = %; method 1 (linear voltage rise)

o T, = Tom t,= 30ps 120 W

=1 t, = 500 ps 60 w

Peay 20 w

Veew 10 \Y

Ty, -40...+130 °C

Toom 130 °C

Teg -40...+125 °C

VisoL 50/60 Hz, RMS t=1min 3000 V~
lsoL S1MA t=1s 3600 V~

M, Mounting torque (M6) 4.5-7/40-62 Nm/Ib.in.
Terminal connection torque (M8) 11-13/97-115 Nm/lb.in.

Weight Typical including screws 750 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

3 671 542
o
L
McC {h ‘i p
3 1 542
MCD : :
Features

¢ International standard package

¢ Direct copper bonded Al,O_-ceramic
with copper base plate

e Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered E 72873

e Keyed gate/cathode twin pins

Applications

e Motor control, softstarter

e Power converter

e Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Solid state switches

Advantages

e Simple mounting

e Improved temperature and power
cycling

¢ Reduced protection circuits

E2-58
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MCC 225

Symbol Test Conditions Characteristic Values
IRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 40 mA
V., V. I, 1. =600 A; T, =25°C 140 V
Vo, For power-loss calculations only (T, , = 130°C) 08 V
r 0.76  mQ
Ve V, =6V, T,=25°C 2 Vv
T, =-40°C 3 VvV
lor V, =6V, T,=25°C 150 mA
T, =-40°C 220 mA
Vo T,=Tow V, =23V, 025 V
leo T,=Tow V, =23V, 10 mA
I T,=25°C;t,=30pus; V=6V 200 mA
I =0.45 A; di /dt = 0.45 Alus
I, T,=25°C V=6 VR, = 150 mA
od T,= 25°C_; V=12V, 2 ps
I = 1A di/dt=1Alus
t, T, =Ty I =300 A, t, =200 ps; -di/dt = 10 A/us  typ. 200 ps
V, =100 V; dv/dt =50 V/us; V= 2/3 V_,,
Qs T,,=125°C; I, I, = 300 A; -di/dt = 50 Alus 550 puC
(. 235 A
Ric per thyristor (diode); DC current 0.157 K/W
per module other values 0.08 K/W
R per thyristor (diode); DC current see Fig. 8/9 0.197 K/W
per module 0.1 KW
dg Creeping distance on surface 12.7 mm
d, Creepage distance in air 9.6 mm
a Maximum allowable acceleration 50 m/s?

Optional accessories for modules

Keyed Gate/Cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red

Type ZY 180 L (L = Left for pin pair 4/5)
Type ZY 180 R (R = Right for pin pair 6/7)

}

Dimensions in mm (1 mm = 0.0394")

UL 758, style 1385,
CSA class 5851, guide 460-1-1

MCC MCD
M8x20 Sw13 28x08 M8x20 SWi13 28x0.8
N e I N - I
19 -+ 294 703 T ‘_g:, = | [ 2g4 T T
B2 fpetd | E|ﬁ| 9% B2 it ‘(EH | 29
] { EF ‘ ] { = ) .
{e i { i {e i % I
) ' ' ' )
20m=225m{=— 35— 285~ 20+{=225 35 285>
l‘ &3 O l‘ &f O
= %‘ﬂ'\_ T _‘_ — '\_ t
© 4 © 00O
© 1 - 83 o 1 o] L)
1] NA TS SE wl“’ i } 3£ i
i , 3 -l
oL 2 | ° Jo ol o
<62 |62
80 80
92 92
18 115

MCD 225
10 ey
F 1l Tyy = 130°C \\
V[ 21 Tyy= 25°Cc 11l
Ve I 3l Ty, = -40°C _;
A
3
Yl N
/A 2 : 5:
1 a 4\ Y
Y
.
! i
- 4:Pgy= 20W
5:Pgy= 60W
lap, Ty = 130°C GM
T TN et
0.1 |-|-|-| |.|.|.| Lo
0% 102 10% 10° 0t A 102

lg ——=

Fig. 1 Gate trigger characteristics

TT T TTTT
100 Tyy=25°CH
T Ks
tgd
typ-1 I~ Limit
10 \|
Al
v
\
\
A | TN
\ C
N
1 h!
0.01 0.1 1 A 10

Fig. 2 Gate trigger delay time
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MCC 225

8000 108
TN
A 50 Hz
80 % Vegu
Ty, =45°C A’s
6000 Ty, = 130°C 11 -
> | Ty, =45°C /////’
\\ ‘——"’—’—‘——""’
4000 N N 108 Ty, =130°C
‘\ \ vJ
\\ \
\\ N
\\
2000
\\
0 104
0.001 0.01 0.1 s 1 1 ms

—_—t —_—=

Fig. 3 Surge overload current Fig. 4 [i2dt versus time (1-10 ms)

| |_...: Crest value, t: duration

10

400 |
:TAVM A DC
P N\ 180° sin
120°J1
300 60° 1 —
30°
200
100 \\
0
0 25 50 75 100 125°C150

—_— TC

Fig. 4a Maximum forward current
at case temperature

TSM? 'FSM*
400 ) o
Pu RmKL KIW Fig. 5 Power dissipation versus on-
W N 0.1 state current and ambient
T /’ \ \ 0.2 temperature (per thyristor or
300 / 03 — diode)
0.4
\ N 06
/ \ 08
1.0
4 DC \
7 \ 180° sin \
120701
100 ya/ — o [ &
7 4 30° % N \
AN
\
0
0 100 200 30 AO 25 50 75 100 125 °C 150
——= kA _— T,
2000 ) - ,
P, R ' KW Fig. 6 Three phase rectifier bridge:
w ot:)K; Power dissipation versus direct
T \\ 0.05 output current and ambient
1500 N 0.08 temperature
0.1
\ \ 0.15
0.2
N\ 03
1000 / \\ N
Circuit §
B6
500 3xMCC225 \ \
4 3xMCD225 \\;2\\\\
\
0
0 200 400 600 A 0 25 50 75 100 125 °C 150
—= T
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MCC 225
MCD 225

2000 | | Fig. 7 Three phase AC-controller:
cow Riea KIW Power dissipation versus RMS
T 0.03 output current and ambient
1500 /\\ \\ 8:82 temperature
0.1
/
/ N \ % 0.2
0.3
1000 —
/ SN
/ Circuit \% \
500 \3/\3/100225 or SN\
/ 3xMCD225 \$§§
\
§
0
0 100 200 300 400 A 0 25 50 75 100 125 °C 150
—= lrws =T,
0.25 ) . .
L Fig. 8 Transient thermal impedance
, KW P | junction to case (per thyristor or
thJC 020 P diode)
T // P — 1111 R,.,c for various conduction angles d:
A LA ] d Ryue (K/W)
0.15 / AN thic
Y Py DC 0.157
A Vi ! 180° 0.168
010 1] // 7,25/ o 120° 0.177
—TTTTT] Ly 120° 60° 0.200
] A / 4 180° 30° 0.243
0.05 1L o
| —___522::/ Constants for Z, . calculation:
E 1 [ R, (K/W) t (s)
0.00
102 102 10 10° 10" s 102 1 0.0076 0.00054
— =t 2 0.0406 0.098
3 0.0944 0.54
4 0.0147 12
0.30
Fig. 9 Transient thermal impedance
Kw // junction to heatsink (per thyristor
z,, 0% =i or diode)
L
T // ’__// R, for various conduction angles d:
0.20 a
(gt =g 0T Ructw
i === DC 0.197
0.15 A o
71 ::’ 180 0.208
ol 30° 120° 0.217
0.10 A A 2 60° 60° 0.240
' et—TTTT] f/ Z 120° 30° 0283
7 AT 180° :
/// /::/ DC
0.05 —— | Constants for Z, , calculation:
.-j/j/’
0.00 1| i R, (K/W) t (s)
100 102 107 100 10' s 102 1 0.0076 0.00054
_ =t 2 0.0406 0.098
3 0.0944 0.54
4 0.0147 12
5 0.04 12
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MCC 250
MCD 250

Thyristor Modules
Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\% \% Version 1 Version 1
900 800 MCC 250-08i01 MCD 250-08i01

1300 1200 MCC 250-12io01 MCD 250-12io01

1500 1400 MCC 250-14io01 MCD 250-14i01

1700 1600 MCC 250-16i01 MCD 250-16i01

1900 1800 MCC 250-18io01

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TVJ = TVJM . 450 A

L avm leavm T. =85°C; 180° sine 287 A

Lo Tesm T,,=45°C; t=10ms (50 Hz), sine 9000 A
V,=0 t =8.3 ms (60 Hz), sine 9600 A
T, = Tum t=10ms (50 Hz), sine 7800 A
V.=0 t =8.3 ms (60 Hz), sine 8500 A

Jizdt T,,=45°C t=10 ms (50 Hz), sine 405 000 A%s
V,=0 t =8.3 ms (60 Hz), sine 380 000 A%s
Ty, = Tom t=10ms (50 Hz), sine 304 000 A’s
V,=0 t =8.3 ms (60 Hz), sine 300 000 A%s

(di/dt),, T, = Tum repetitive, I, = 860 A 100 Alus
f =50 Hz, t, =200 ps
V, =213V,
I,=1A non repetitive, I =290 A 800 Alps
di/dt =1 Alus

(dvrdt),, T,=T,w Ve = 2183 Vg, 1000 Vius
R, = %, method 1 (linear voltage rise)

Pew T, = Tom t,= 30ps 120 w
= 1w t, = 500 ps 60 w

Poav 20 W

Veem 10 V

T, -40...+140 °C

Ty 140 °C

T, -40...+125 °C

VoL 50/60 Hz, RMS t=1min 3000 V-~
lso S1MA t=1s 3600 V-~

M, Mounting torque (M5) 2.5-5/22-44 Nml/lb.in.
Terminal connection torque (M8) 12-15/106-132 Nm/lb.in.

Weight Typical including screws 320 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

lrus = 2X 450 A
= 2x 287 A
800-1800 V

I TAVM

VRRM

3 671 542

-= - a

MCC : |

3 1 542

MCD ! !
Features

¢ International standard package

¢ Direct copper bonded Al,O, -ceramic
base plate

¢ Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered, E 72873

e Keyed gate/cathode twin pins

Applications

e Motor control

e Power converter

e Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Contactless switches

Advantages

e Space and weight savings

e Simple mounting

e Improved temperature and power
cycling

e Reduced protection circuits

E2-62
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MCC 250

MCD 250
Symbol Test Conditions Characteristic Values 10T T 11 AY
_ VI 1Ty —40°C vk
IRRM TVJ TVJM’ V VRRM’ VD = VDRM 70 mA g Ty=  0°C 4 \
[y 40 mA lsrTo= 25°C ><</ \€
= : = ° \
V., V. I, 1.=600A; T, =25C 1.36 \Y A \ ;‘ 1
Vo, For power-loss calculations only (T, = 140°C) 085 V ! 7
I, 0.82 mQ pull
A
_ — oo 7
Vor Vo=6V; Tw B 25 E: 2V TVG N ([ A 1:Pen= 20w
T, =-40°C 3 Vv 2P sow HH
lor V= 6V; T, f 25°§3 150 mA // 3:Pgu=120W
TVJ = -40°C 200 mA 0.1 i B v
Veo T = Tom V, =23V, 025 V oo
lep 10 mA Tu= 25%C
Te= 125°C
I T, =25°Cit,=30s; V, =6V 200 mA
I =0.45 A; di /dt = 0.45 Alus
0.01
Iy T, =25°C V=6 ViR, = 150 mA 0.001  0.01 0.1 1 10 A 100
t T, =25°C; VvV, =1/2V_, 2 us _ to o
Ig=1A; di/dt=1A/ps Fig. 1 Gate trigger characteristics
t, T,=T,wl; =300A, t, =200 ps; -di/dt = 10 A/us typ. 200 ps 100 5
V =100 V; dv/dt = 50 V/us V=23V, Hs T=25°C [1HH!
Q. T,,=125°C; I, 1. =400 A, -di/dt = 50 A/us 760 pC
| 275 A typ. Limit
RM \
Ric per thyristor/diode; DC current 0.129 K/W i \ Y
per module other values 0.0645 K/W i mmL
Ry« per thyristor/diode; DC current see Fig. 8/9 0.169 K/W \
per module 0.0845 K/W T ty \
A
dg Creepage distance on surface 12.7 mm I, ~
d, Strike distance through air 9.6 mm W
a Maximum allowable acceleration 50 m/s? 1 i
Optional accessories for modules
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180L (L = Left for pin pair 4/5) UL 758, style 1385,
Type ZY 180R (R = right for pin pair 6/7) CSA class 5851, guide 460-1-1
0.1
0.01 0.1 | 1 A 10

Dimensions in mm (1 mm = 0.0394")

Fig. 2 Gate trigger delay time

Threaded spacer for higher Anode/
Cathode construction:

MCC MCD .
Type ZY 250, material brass
<——42.5—><—35—>l:28.5 42 5 354—]:28 5
hex 21»«j hex 214
M8x16 SW13_ | i 2.8/08 M8x16 SW13 2.8/08
%‘ DR Q 5 5, } =20 —=j=-12+
1 21(" s J % %g ;fg % ﬂ é% { ] i
ol 1 ot b K 2Dy 2 2 2
S |<——65x57—>| ' °l [ I3 r_,f |
-————— 16— 116 L—14’l
max 124+ 80———={6/~ max.12.4 80 Bl
55 — r—— 5.5
& 4’25_{
5 G
2 2
@
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MCC 250
MCD 250

12000 A IV 600
lrsm (), Tesm(t) A2 w =0 Volt
A 50Hz, 80% Ve, ° A o (132;:0 °sin
10000 500 / 1202 L
o 4 o
lFSM lTAVM 400 \ /
8000 \ fiedt leavm /
-
=
\ |Tw=45C L~ //
6000 N T,45°C / = 300 4=
\\ / |~ o \
4000 200
Tw=1400c\ / ] /i N
\\ <
N Ty, =140°C \
2000 N 100
I~
0 10° 0
103 102 10 10° 10 1 2 4 6 8 10 ] 50 100 150 200
t(s) —m t(ms) ——m To °C) —»
Fig. 3 Surge overload current Fig. 4 [i2dt versus time (1-10 ms) Fig. 4a Maximum forward current
Lramr lesy: Crest value, t: duration at case temperature
600 . s
R KAW) Fig. 5 Power dissipation Versus on-
w 7 0.3 state current and ambient
500 / 0a temperature (per thyristor or
/ ' diode)
P [
T ' A / 05
400 / 0.6
0.8
300 4 /
/
M~ N 1.4
200 4 7:: ::\ De /
\é L T 180 %sin N~ ™ L/ 1.8
1202 L
T oot | TR ~
100 N
// 30 L \:::\:\z
g LT BEESss
0 -
0 100 200 300 400 0 50 100 150
[ IFAVM(A) — TaPC) ——a
2500 R kW) Fig. 6 Three phase rectifier bridge:
w il 008 Power dissipation versus direct
' output current and ambient
2000 0.04 temperature
T 0.06
Ptm
0.08
1500
\( 0.1
0.15
1000 %Q 0.2
s
Circuit g&%
500 B6 T ™
3 x MCC250 or | e N i N
3 x MCD250 I \i
I ™~
L BRS
0 L4
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MCC 250
MCD 250

2500 .- o Fig. 7 Three phase AC-controller:
w o 003 Power dissipation versus RMS
4 output current and ambient
2000 0.04 temperature
0.06
P10|
1500 oo
\( /- 01
>< - 015
1000 é é - 02
Circuit B ™~ 03
500 w3 ™ \<§§< &
3xMCC2500r | || RS
3 x MCD250 \\\\\\f
SN
; [ =\
0 200 400 600 0 50 100 150
lowg () —— TA(°C) —
0.15 il Fig. 8 Transient thermal impedance
W J P junction to case (per thyristor or
a ~nbc || diode)
Zpac R, for various conduction angles d:
0.10 d R (K/W)
DC 0.129
180°C 0.131
120°C 0.131
1/ 60°C 0.132
0.05 / 30°C 0.132
/ .
p Constants for Z, . calculation:
i R, (KW) | t(s)
-/
0 = 1 0.0035 0.099
10° 102 10+ 10° o w2 0.0165 0.168
t—= 3 0.1091 0.456
0.20 (111 Fig. 9 Transient thermal impedance
r KW | L)JJ il junction to heatsink (per thyristor
Zinx P a oc [[] or diode)
0.15 // R, for various conduction angles d:
Ve d Ry (KIW)
'?‘/ DC 0.169
0.10 180°C 0.171
120°C 0.172
/ 60°C 0.172
30°C 0.173
0.05 ~
74 Constants for Z, , calculation:
d i R, (KW) | t(s)
0 | 1 0.0033 0.099
10% 107 10t 10° 10t s 102 2 0.0159 0.168
t/ 3 0.1053 0.456
4 0.04 1.36
835
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MCC 255

MCD 255

Thyristor Modules ltrms = 2X 450 A

Thyristor/Diode Modules lavm = 2% 250 A
Verw = 1200-1800V

VRSM VRRM Type
VDSM VDRM
V V

1300 1200 MCC 255-12i01 MCD 255-12i01

1500 1400 MCC 255-14i01 MCD 255-14i01

1700 1600 MCC 255-16i01 MCD 255-16i01

1900 1800 MCC 255-18i01 MCD 255-18i01

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TVJ = TVéJM o 450 A

v leavm T = 85°C; 180° sine 250 A

I T, =45°C; t=10ms (50 Hz) 9000 A
V,=0 t=8.3 ms (60 Hz) 9600 A
T, = Tom t=10ms (50 Hz) 7800 A
V. =0 t=8.3 ms (60 Hz) 8600 A

fizdt T,,=45°C t=10 ms (50 Hz) 405 000 A’s
V,=0 t=8.3 ms (60 Hz) 382 000 A’s
T = Tom t=10ms (50 Hz) 304 000 A’s
V,=0 t=8.3 ms (60 Hz) 307 000 A’s

(di/dt),, Ty, = Tum repetitive, I, = 860 A 100 Alus
f=50 Hz, t, =200 ps
V, =23V,
I =1A, non repetitive, 1. =1, ., 500 Alus
di/dt =1 Alus

(dv/dt),, T, = Tumr Vor = 213 Vory 1000 Vius
R, = %; method 1 (linear voltage rise)

o T, = Tom t,= 30ps 120 w

=1 t, = 500 ps 60 w

Peay 20 w

Veeu 10 v

Ty, -40...+130 °C

Toom 130 °C

Teg -40...+125 °C

VisoL 50/60 Hz, RMS t=1min 3000 V~
lsoL S1MA t=1s 3600 V-~

M, Mounting torque (M6) 4.5-7/40-62 Nm/Ib.in.
Terminal connection torque (M8) 11-13/97-115 Nm/lb.in.

Weight Typical including screws 750 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

3 671 542
o
ireseres
MCC {h ¢ }
3 1 542
MCD : :
Features

¢ International standard package

¢ Direct copper bonded Al,O_-ceramic
with copper base plate

¢ Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered E 72873

e Keyed gate/cathode twin pins

Applications

e Motor control, softstarter

e Power converter

e Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Solid state switches

Advantages

e Simple mounting

e Improved temperature and power
cycling

e Reduced protection circuits

E2-66
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MCC 255

Symbol Test Conditions Characteristic Values
IRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 40 mA
V., V. I, 1. =600 A; T, =25°C 136 V
Vo, For power-loss calculations only (T, , = 130°C) 08 V
r 0.68 mQ
Ve V, =6V, T,=25°C 2 Vv
T, =-40°C 3 VvV
lor V, =6V, T,=25°C 150 mA
T, =-40°C 220 mA
Vo T,=Tow V, =23V, 025 V
leo T,=Tow V, =23V, 10 mA
I T,=25°C;t,=30pus; V=6V 200 mA
I =0.45 A; di /dt = 0.45 Alus
I, T,=25°C V=6 VR, = 150 mA
od T,=25°C, VvV, =112V, 2 ps

I = 1A di/dt=1Alus
t T, =Ty I =300 A, t, =200 ps; -di/dt = 10 A/us  typ. 200 ps

VIM® T

q
V, =100 V; dv/dt =50 V/us; V= 2/3 V_,,
Qg T,,=125°C; I, I. =300 A; -di/dt = 50 A/us 760 pC
[y 275 A
Ric per thyristor (diode); DC current 0.140 K/W
per module other values 0.07 K/W
R per thyristor (diode); DC current see Fig. 8/9 0.18 K/W
per module 0.09 K/W
dg Creeping distance on surface 12.7 mm
d, Creepage distance in air 9.6 mm
a Maximum allowable acceleration 50 m/s?

Optional accessories for modules

Keyed Gate/Cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180 L (L = Left for pin pair 4/5) } UL 758, style 1385,

Type ZY 180 R (R = Right for pin pair 6/7) CSA class 5851, guide 460-1-1

Dimensions in mm (1 mm = 0.0394")
MCC 255 MCD 255

28x0.8

45

le—— 43—

&
|anY
N
N
&
Ot §

i T A L
TP TN T RRE ?f T2 T
B 2 3 & ﬁ%l 2 3 7
- l<—642 - L—G.Q
80 80
92 92
115 115

MCD 255
10 —rrrrrm—rrrrr—r
T E 1t 1gr, Ty = 130°C ] \
V[ 21 Tyy= 25°Cc 11l
v M 3:Igp Tyy= -40°C -:’
A
3
5 ~
Palifi 3y
1 L 4\ U
7
A
|| 1
|| 4 Pgy= 20W
5:Pgy= 60W
oo Tys = 130°C oM
6: =120
LI L L o
0.1

103 102 10t 100 10t A 102
lg ——=

Fig. 1 Gate trigger characteristics

TT TTTTT
100 TVJ =25°C

"

to

|t

10
\
\
\
\ |
\ -
N
1 !
0.01 01 1 A 10

Fig. 2 Gate trigger delay time
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MCC 255
MCD 255

10000 T TTT] 108 400 \
I [ A
M 50 Hz I2dt e DC
80 % Veru 180° sin
\ a o
8000 Ty, =45°C 111 AZs = 120°1L
\ T,, = 130°C T, =450 == 300 B
N =
6000 //
T,, = 130°C %
\\ 105 C—] 200
N \
4000 < h \
N
N
\\ N \\
N 100 RN
2000 ~
\\
0 104 0
0.001 0.01 0.1 s 1 1 ms 10 0 25 5 75 100 125°C 150
—_—=t —_— —_— T
Fig. 3 Surge overload current Fig. 4 [i2dt versus time (1-10 ms) Fig. 4a Maximum forward current
Lramr lesy Crest value, t: duration at case temperature
500 . ) o
Pt W Ry KIW Fig. 5 Power dissipation versus on-
0.1 state current and ambient
T4°° S\ 0.2 _ temperature (per thyristor or
/7 N 03 diode)
L 04
/ \ 0.6
300 ’ < N ?.g —
e \\%
200 / > 180° sin TSN
Y —1eonL N
60° I
/ / — on > \
iy SN
\\
0
0 100 200 300 A0 25 50 75 100 125 °C 150
—= lawlravm —=Ta
2000
tot \ R ! KIW Fig. 6 Three phase rectifier bridge:
thKA . . . .
w 0.03 Power dissipation versus direct
\ 0.06 output current and ambient
1500 i/ \ 8-15 — temperature
\ 0.2
03
N\ 04
1000 / A
Circuit
AN
500 3xMCC255 or N
L/ 3xMCD255 \2\\ \
\\
\§
0
0 200 400 600 A O 25 50 75 100 125 °C 150
——= liawm —_— T,
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MCC 255
MCD 255

. 2000 | Fig. 7 Three phase AC-controller:
W A\ Rinica KW Power dissipation versus RMS
T \ 0.03 output current and ambient
1500 / g-?ﬁ | temperature
\ 0.15
0.2
0.3
1000 // \ 0.4 —
Circuit
500 / w3 \éx g\
3xMCC255 or —~ N
3xMCD255 \g \
S SN
\\
0
0 100 200 300 400 500 A O 25 50 75 100 125 °C 150
—= s —_— =T,
0.25 ) ) _
Fig. 8 Transient thermal impedance
KW : ; -
2, junction to case (per thyristor or
0.20 =TT diode)
T // R,.,c for various conduction angles d:
% =TT
0.15 b e — d Rch (K/w)
A T — DC 0.139
AW ]
/ % ,;:;:% N 30° 180° 0.148
0.10 want A 60° 120° 0.156
L | %7 20 60° 0.176
o ] 74 ot 30° | 0214
i T //,:/ i .
L — :::522:;, Constants for Z, . calculation:
0.00 =3 | [ R, (KIW) t (s)
10° 10% 1o 10° 10 s 102 1 0.0066 0.00054
—=t 2 0.0358 0.098
3 0.0831 0.54
4 0.0129 12
0.30
Fig. 9 Transient thermal impedance
Kw junction to heatsink (per thyristor
0.25 .
Z, i = or diode)
T 020 LT | R, for various conduction angles d:
: e =1
1 L1 d R, .. (K/IW)
4 - L1
L /__¢/ thak
os AT A DC 0.179
/ B /'/ /§><>< 180° 0.188
1= a0 120° 0.196
010 =l 77 120° 60° 0.216
PRt g ggjil /é/ o 30° 0.254
a2~ DC
0.05 - L .
1 | Constants for Z, , calculation:
LTt
:/// -
0.00 I R, (KIW) t (s)
10° 10 10 o s o 1 0.0066 0.00054
-t 2 0.0358 0.098
3 0.0831 0.54
4 0.0129 12
5 0.04 12
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MCC 310
MCD 310

Thyristor Modules

Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\% \% Version 1 Version 1
900 800 MCC 310-08io01 MCD 310-08i01

1300 1200 MCC 310-12io01 MCD 310-12io01

1500 1400 MCC 310-14io0l MCD 310-14io01

1700 1600 MCC 310-16i01 MCD 310-16i01

1900 1800 MCC 310-18i01 MCD 310-18i01

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TVJ = TVJM . 500 A

L avm leavm T. =85°C; 180° sine 320 A

lrswr Tesm T, =45°C; t=10ms (50 Hz), sine 9200 A
V,=0 t =8.3 ms (60 Hz), sine 9800 A
T, = Tum t=10ms (50 Hz), sine 8000 A
V.=0 t =8.3 ms (60 Hz), sine 8600 A

Jizdt T,,=45°C t=10 ms (50 Hz), sine 420 000 A%s
V,=0 t =8.3 ms (60 Hz), sine 400 000 A%s
Ty, = Tom t=10ms (50 Hz), sine 320 000 A’s
V,=0 t =8.3 ms (60 Hz), sine 306 000 A%s

(di/dt),, T, = Tum repetitive, I, = 960 A 100 Alus
f =50 Hz, t, =200 ps
V, =213V,
I,=1A non repetitive, | = 320 A 500 Alps
di/dt =1 Alus

(dvrdt),, T,=T,w Ve = 2183 Vg, 1000 Vius
R, = %, method 1 (linear voltage rise)

Pew T, = Tom t,= 30us 120 w
= 1w t,= 500 us 60 w

Poav 20 W

Veewm 10 V

T, -40...+140 °C

Ty 140 °C

T, -40...+125 °C

VoL 50/60 Hz, RMS t=1min 3000 V-~
lso S1MA t=1s 3600 V-~

M, Mounting torque (M5) 2.5-5/22-44 Nml/lb.in.
Terminal connection torque (M8) 12-15/106-132 Nm/lb.in.

Weight Typical including screws 320 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

lrrus = 2X 500 A
= 2x 320 A
800-2200 V

I TAVM

VRRM

3 671 542
MCC | !

3 1 542
MCD ! !
Features

¢ International standard package

¢ Direct copper bonded Al,O, -ceramic
base plate

¢ Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered, E 72873

e Keyed gate/cathode twin pins

Applications

e Motor control

e Power converter

¢ Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Contactless switches

Advantages

e Space and weight savings

e Simple mounting

e Improved temperature and power
cycling

¢ Reduced protection circuits

o
[s2]
o
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MCC 310

MCD 310
Symbol Test Conditions Characteristic Values 10T T 11 AY
_ VI 1Ty —40°C vk
IRRM TVJ TVJM’ V VRRM’ VD = VDRM 70 mA g Ty=  0°C 4 \
[y 40 mA lsrTo= 25°C ><</ \€
= : = ° \
\VARYA . 1.=600 A; T, = 25°C 132V P / Vi
Vo, For power-loss calculations only (T, = 140°C) 08 V ! 7
r, 082 mQ Al
A
_ . — oo 7
Vor Vo=6V Tw : 25 E: 2 M TVG N ([ A 1:Pan= 20w
T, =-40°C 3 Vv 2P sow HH
lor V,=6V; Ty, = 25°C 150 mA P 3:Pau=120W
TVJ =-40°C 200 mA 0.1 i v /1
Vo Ty, = Tom V, =23V, 025 V o
leo 10 mA Tw= 25°C
Te= 125°C
I T, =25°Cit,=30s; V, =6V 200 mA
I =0.45 A; di /dt = 0.45 Alus
0.01
Iy T, =25°C V=6 ViR, = 150 mA 0.001  0.01 0.1 1 10 A 100
t T, =25°C;V, =12V, 2 ps _ oo o
Ig=1A; di/dt=1A/ps Fig. 1 Gate trigger characteristics
t, T,=T,wl; =300A, t, =200 ps; -di/dt =10 A/us typ. 200 ps 100 5
V =100 V; dv/dt = 50 V/us V=23V, Hs T=25°C [1HH!
Q. T,,=125°C; I, 1. =400 A, -di/dt = 50 A/us 760 pC
| 275 A typ. Limit
RM \
Ric per thyristor/diode; DC current 0.112 KW i \ Y
per module other values 0.056 K/W i mmL
Ry« per thyristor/diode; DC current see Fig. 8/9 0.152 K/W \
per module 0.076 K/W T ty \
A
dg Creepage distance on surface 12.7 mm I, ~
d, Strike distance through air 9.6 mm W
a Maximum allowable acceleration 50 m/s? 1 i
Optional accessories for modules
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red
Type ZY 180L (L = Left for pin pair 4/5) UL 758, style 1385,
Type ZY 180R (R = right for pin pair 6/7) } CSA class 5851, guide 460-1-1
0.1
0.01 0.1 | 1 A 10

Dimensions in mm (1 mm = 0.0394")

Fig. 2 Gate trigger delay time

Threaded spacer for higher Anode/

MCC MCD Cathode construction:
- 085 425 a5 28.5m Type ZY 250, material brass
hex I:21><j hex ’:21>
M8x16 SW13_ | , 28/08 M8x16 SW13 2.8/08
* et 20—t t—] 2 |
%—% | . {
1 21Fg 34 2¢ %g 1 Z]Egg % ﬂ é% % Q @} }.T N | g
o L [ ot s P 5 Ege—
<) l<——65x57——>| } cl e 65x57——d ! 14
-— 1 116
max.12.4“_—30__>'6:_5_5 max.12.4 [“ 80 54:_55
@ 4’25_{ &
5O
S 2
l
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12000 108 0 Volt 600
frsm (1), lesmlt) A%s o A - DC
A 50Hz, 80%Vpau // 180 °sin
10000 500 - % 120 L
N f/, soI L
T'Tw 302 L
Tesm bravm
8000 Jiedt leaum 400 /// /
e 4
T,,=45°C / X
6000 9 T,,245°C L~ 300 \
4000 N A / 200 N \
—ao TN AR\
T,,=140 \ L\ / .
N T,=140°C
2000 100
N
o] 10° 0
10° 102 107 10° 10 1 2 4 6 8 10 0 50 100 150 200
t(s) —— t{ms) ——= T {°C) —»
Fig. 3 Surge overload current Fig. 4 [i2dt versus time (1-10 ms) Fig. 4a Maximum forward current
Lramr lesy: Crest value, t: duration at case temperature
800 o W) Fig. 5 Power dissipation versus on-
thJA* .
w 02 state current and ambient
temperature (per thyristor or
o3 diode)
600 - 0.4
”
Pr - 05
] 06
P
400 L os
Val
/\ VT 1
A L [T~ DC
L 7L7 1 T~ ™—~— 180 °sin M~ 1.4
200 SR EEN 120 L ] L/
=] 60 L ] NS L/
0 ™ 302 L Sy
N NREEEN ResaSSSNNEE
0 | HENUE [
0 100 200 300 400 500 0 50 100 150
Yravms leavm(A) ——m= TA’C) ——
3000 o oW Fig. 6 Three phase rectifier bridge:
w - - 003 Power dissipation versus direct
2500 ’ output current and ambient
/~ 0.04 temperature
P
' /- 0.06
2000
- 0.08
y~ 04
1500
// N I~ 0.5
N ( - 0.2
1000
Circuit ><></_ 03
B6
M~
3xMCC3100r | [™f [ Z<
500 3 x MCD310 L T
I s R A |
.
g LTI S
0 .8
0 200 400 600 800 o] 50 100 150
loavmlA) —— TA(°C) —
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] MCD 310
3000 R KW) Fig. 7 Three phase AC-controller:

w 7 - 003 Power dissipation versus RMS
2600 - 004 output current and ambient
/| temperature
|~ 006
TPM 2000 /- 0.08
- 0.1
1500 - 0.15
ST N r o2
1000 Ny 4 03
Circuit ><></- :
W3 - ™~
500 3xMCC310or |~ [
3 x MCD310 F~— TS §\
]
) L1 L[] S
0 200 400 600 o] 50 100 150
Tams A — - TA°C} -
015 Fig. 8 Transient thermal impedance
KIW junction to case (per thyristor or
diode)
Zic 30° ] R, for various conduction angles d:
VZ DC
0.10 d Ry (K/W)
q DC 0.112
180°C 0.113
120°C 0.114
60°C 0.115
005 / 30°C 0.115
V4 Constants for Z, . calculation:
A i R, (KIW) t (s)
0 e | 1 0.003 0.099
103 102 10t 100 10t s 102 2 0.0143 0.168
t— 3 0.0947 0.456
0.20 . . .
Fig. 9 Transient thermal impedance
r Kw junction to heatsink (per thyristor
7 or diode)
thJK T 30° 71 i )
) +H- for various conduction angles d:
0.15 A DC 11 RthJK
e d R, (KIW)
DC 0.152
0.10 180°C 0.154
120°C 0.154
60°C 0.155
7/ 30°C 0.155
0.05 7
Constants for Z, , calculation:
/]
st i Ry (KW) |t (s)
0 e— 1 0.003 0.099
103 102 101 100 10t s 102 2 0.0143 0.168
t 3 0.0947 0.456
4 0.04 1.36
835
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MCC 312
MCD 312

Thyristor Modules

Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\Y, \Y,

1300 1200 MCC 312-12io01  MCD 312-12io01

1500 1400 MCC 312-14io01  MCD 312-14io01l

1700 1600 MCC 312-16io1  MCD 312-16i01

1900 1800 MCC 312-18io1  MCD 312-18io01l

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TVJ = TV6]M o 520 A

v leavw T = 85°C; 180° sine 320 A

I T,, = 45°C; t=10 ms (50 Hz) 9200 A
V,=0 t=8.3 ms (60 Hz) 10100 A
T, = Tum t=10 ms (50 Hz) 8000 A
V,=0 t=8.3 ms (60 Hz) 8800 A

fizdt T,=45°C t=10 ms (50 Hz) 423 000 A%
V,=0 t=8.3 ms (60 Hz) 423 000 A%
T, = Tum t=10 ms (50 Hz) 320 000 A%
V,=0 t=8.3 ms (60 Hz) 321 000 A%

(di/dt),, T, = Tum repetitive, | = 960 A 100 Alus
f=50 Hz, t, =200 ps
V=23V,
I, =1A, non repetitive, I. =1, 500 Alus

i/dt =1 Alus

(dvrdt),, Ty, = Tow Vor = 213V, 1000 Vlus
R, = o; method 1 (linear voltage rise)

P T, = Tum t,= 30us 120 w
e t, = 500 ps 60 w

Peav 20 w

Veeu 10 V

T, -40...+140 °C

Toom 140 °C

T -40...+125 °C

VoL 50/60 Hz, RMS t=1 min 3000 V-~
lsor S1MA t=1s 3600 V-~

M, Mounting torque (M6) 4.5-7/40-62 Nm/Ib.in.
Terminal connection torque (M8) 11-13/97-115 Nm/lb.in.

Weight Typical including screws 750 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

lrus = 2X 520 A
I = 2X 320 A
VRRM = 1200_1800V

3 67 1 542

OO

rasrese

MCC | f |

3 1 542

_—_—— - l

MCD : :
Features

e International standard package

¢ Direct copper bonded Al,O,-ceramic
with copper base plate

¢ Planar passivated chips

¢ Isolation voltage 3600 V~

e UL registered E 72873

¢ Keyed gate/cathode twin pins

Applications

e Motor control, softstarter

e Power converter

¢ Heat and temperature control for
industrial furnaces and chemical
processes

¢ Lighting control

e Solid state switches

Advantages

e Simple mounting

¢ Improved temperature and power
cycling

e Reduced protection circuits

E2-74
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Symbol Test Conditions Characteristic Values 10 ——rrrmr—rrrr—
F Lilgr Tyy= 140°C 44 \
lRRM’ lDRM TVJ TVJM’ V VRRM; VD = VDRM 40 mA V b 2 g Tyy= 25°C 4 7
- . — oo " 3t lgr Tyy= -40°C TTTH
V., V, I, 1.=600A; T, =25C 132 V Vg AL Y
Vo, For power-loss calculations only (T, = 140°C) 08 V
r 0.68 mQ 3
1012 6
Ve, V=6V, T, =25°C 2 Vv " s\J
T, =-40°C 3V 1 4\ A
lor V=6V, T, =25°C 150 mA
T, =-40°C 220 mA ,
Vo T,=T,w V=23V, 025 V g
leo T,=T,w V=23V, 10 mA i
I T,,=25°C;t,=30s; V, =6V 200 mA Lo o
I = 0.45 A; di /dt = 0.45 Alus lep, Tyy = 140°C S5:Pgy= 60
| eV eV R o o o on LU LI LI P
H V) * b L oK 10 102 101 10° 10 A 102
tyg T, =25°C;V, =112V, 2 s o ——=
lo= 1A di/dt=1Alus Fig. 1 Gate trigger characteristics
t, T, = Ty I; =300 A, t, =200 ps; -di/dt = 10 A/lus typ. 200 s
V., =100 V; dv/dt = 50 Vlus; V, = 2/3V__, T TTTTT
100 T,y = 25°C ]
Qg =125°C; I, I. =300 A; -di/dt = 50 A/us 760 pC
|eu 275 A us
Ric per thyristor (diode); DC current 0.12 KW lu
per module other values 0.06 K/W typ_/\ T\ Limit
R« per thyristor (diode); DC current see Fig. 8/9 0.16 K/W n
per module 0.08 K/W \
dg Creeping distance on surface 12.7 mm 10 !
d, Creepage distance in air 9.6 mm \
a Maximum allowable acceleration 50 m/s? r \
Optional accessories for modules N
Keyed Gate/Cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red \ N
Type ZY 180 L (L = Left for pin pair 4/5) UL 758, style 1385, \ T
Type ZY 180 R (R = Right for pin pair 6/7) CSA class 5851, guide 460-1-1 \\
1 k&
0.01 0.1 1 A 10
Dimensions in mm (1 mm = 0.0394") lg ——=
MCC MCD Fig. 2 Gate trigger delay time
M8x20 SW13 28x0.8
L] |
« 1 th 294 13 T
82 4 3- | Z{E 83
8 yEF
| e i } i L
T | }
20-—-22.5><——-35—7<28‘5—>
2T l’ & e O
3] Y- L’;E 83 o D)+ ol 83
AN Az £ “1 Y ] ol t
T S A I ol 2 | ° Jo
<62 <62
80 80
92 92
115 115
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10000 100 600
TSM 12t [Vg=0V
| TN - A b
’ Nk s
80 %V, ° sin |
18000 \ Ty, :45R58 I T Als = IFAVM \W 120°11
T,, = 140°C —T,,=45°C 60° .
\ v v T LT 200 o _|
i /><
6000 /
\\ / T,,= 140°C
\ 108 300 2\
\ \
4000 \\ \
200
\\ N N
\\
2000 N \\
N 100 AN
0 10¢ 0
0.001 0.01 01 s 1 1 ms 10 0 25 50 75 100 125°C150
—_—t —t e
Fig. 3 Surge overload current Fig. 4 1?t versus time (1-10 ms) Fig. 4a Maximum forward current
Liow legy: Crest value, t: duration at case temperature
600 I Fig.5 P dissipati
P o ow ig. ower dissipation versus on-
w // \ O‘"C;g state current and ambient
T 500 NN o1 temperature (per thyristor or
) / A \ 02 diode)
0.3
400 A/ ANEAN 0.4
\ 0.6
Q 0.8
300
DC \ \
/ 180° sin \\
200 /\ 120°m J N
~ 60° 11
/ I 30° ML \ % \
100 \ Q\ \
S\
0
0 100 200 300 400 500 A O 25 50 75 100 °C 150
— = /! —_—T,
TAVM' 'FAVM

3000 I
Plol W /
T 2500

2000 /

1500 r/

Fig. 6 Three phase rectifier bridge:
Riya KIW Power dissipation versus direct
output current and ambient

0.04
007 temperature
0.1
N
N

Wi/ /-

/ Circuit %
1000 B6
// 3xMCC312 or \\\
3xMCD312
500 V4 — \\\ \
—
0
0 200 400 600 800 A O 25 50 75 100 °C 150
IdAVM TA
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MCC 312
MCD 312

3000 | Fig. 7 Three phase AC-controller:
w R KW Power dissipation versus RMS
2500 / N\ 0.02 output current and ambient
Pt 0.04 temperature
T 2000 ™ o1
N 0.1
\ 0.15
\ 0.2
IR ARNE 24
1000 / Circuit
w3 _y K\\
3xMCC312 or
500 3xMCD312 e \\\\\\\
—
\\
0
0 200 400 600 A 0 25 50 75 100 125 °C150
I Y Ta
0.20 Fig. 8 Transient thermal impedance
KW 11— junction to case (per thyristor or
/"‘" diode)
il R,.,c for various conduction angles d:
0.15 o
A e T T — d Ry (KIW)
Zuue A | b — DC 0.120
T 010 A ST 180° 0.128
' Al 30° 120° 0.135
= tilliivgP 7 ' 60° | 0.153
11 ] Pq 120° o
- | /f 120" 30 0.185
0.05 A DC .
| LT | i Constants for Z,  calculation:
] /;/:/ {
— 5552;/ i R, (KW) | t(s)
0.00 1 0.0058 0.00054
10°% 102 10* 100 10t s 102 2 0.031 0.098
— =t 3 0.072 0.54
4 0.0112 12
0.25 Fig. 9 Transient thermal impedance
W junction to heatsink (per thyristor
// or diode)
0.20 pe R, for various conduction angles d:
e L—" //
QN = d R, (KIW)
d N ez
0.15 ¥ P T DC 0.160
// /5%;’ M 180° 0.168
pafl- = 120° 0.175
0.10 §s w5 28: 60° 0.193
| il %2/ 20° 30° 0.225
0.05 sl =llleZ4 ésco ion:
: =TT L Constants for Z, calculation:
— /:;:: 1l :
| ' Ry (KIW) | t()
0.00 1 0.0058 0.00054
10° 102 10t 10° 10t s 102 > 0.031 0.098
— 3 0.072 0.54
4 0.0112 12
5 0.04 12
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rvs = 90 A
, =464 A
VRRM = 2000'2200 V

High Power Single
Thyristor Module

:‘>'

3 54 2
VRSM VRRM Type
VDSM VDRM ri_____lj_}__i-;
\% \% 1 (I 1
2100 2000 MCO 450-20i01
2300 2200 MCO 450-22i01
Symbol Test Conditions Maximum Ratings Features
lrrms Ty = Tuam 750 A o Di ;
oM. o Direct copper bonded Al,O, -ceramic
lrav Tc =85°C; 180° sine 464 A with copper base plate
lrsm Ty, =45°C t=10ms (50 Hz) 15000 A ¢ Planar passivated chips
Ve=0 t=8.3 ms (60 Hz) 16000 A e Isolation voltage 3600 V~
e UL applied
Ty = Tuom t=10ms (50 Hz) 13000 A * Keyed gate/cathode twin pins
Vg=0 t=8.3 ms (60 Hz) 14400 A
12t Ty, =45°C t=10ms (50 Hz) 1125000 A%
Vg=0 t=8.3 ms (60 Hz) 1062000 A%
Ty; = Tum t=10ms (50 Hz) 845000 A% Applications
Vg=0 t=8.3 ms (60 Hz) 813000 A%
) . ¢ Motor control, soft starter
(di/dt),, Ty; = Tyam repetitive, I; = 960 A 100 Alus e Power converter
{/z ?02'/_'32\’/tp =200 ps * Heat and temperature control for
b~ DRM . industrial furnaces and chemical
lg = 1 A, non repetitive, |1 = liaym 500 Alus processes
digfdt=_ 1 Adus e Lighting control
(dv/dt),, Tus = Tum: Vor = 213 Virw 1000 Vips ¢ Solid state switches
Rgk = »; method 1 (linear voltage rise)
Pou Tu; = Tyam t.= 30pus 120 W
It = liamm t- = 500 ps 60 "
Paav 30 w Advantages
Vo 0 v
. ¢ Improved temperature and power
v -40...130 c Cyf“ng P P
Tuam 130 °C . .
To, 40, 125 oo e Reduced protection circuits
VisoL 50/60 Hz, RMS t=1 min 3000 V-~
lisor €1 MA t=1s 3600 V-~
Mq Mounting torque (M6) 4.5-7/40-62 Nm/lb.in.
Terminal connection torque (M8) 11-13/97-115 Nm/lb.in.
Weight Typical including screws 650 g

Data according to IEC 60747 refer to a single thyristor/diode unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions
o
2]
o
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Symbol Test Conditions Characteristic Values 10 T
- Lilgr Ty,=130°C \
lrrm Tvs = Tuams Vr = Vi 40 mA Vv | 2len Tyy= 25°C
F 3 gy, Ty, = -40°C
Vi l; = 600 A; Ty, =25°C 115 V., Il \
/1
V5o For power-loss calculations only (Ty; = Ty;y) 0.77 \% /3
I 0.42 mQ
AL 2 ol
Ver V, =6V; T, =25C 2 \% /1 s\
Tyy = -40°C 3 \Y 1 A4
lar V, =6V, T,=25C 300 mA V'
Ty, =-40°C 400 mA /
Vep Tws =Tuwm Vo =2/3 Vpgy 0.25 \% /l
lep Tws =Tuwm Vo =2/3 Vpgy 10 mA |11
4:Pgy= 20W
I Ty =25°C; Vp =6V t, = 30us 400 mA = “’HI 5:Pey= 60W
dig/dt =1 Alus; Ig =1 A ITTH\THTJ_\ m ﬁ 6: Py = 120 W
_ or. _ . _ 0.1 (RN R
Iy Ty =25°C; Vp=6V;Rg = 300 mA 109 102 101 10° 10" A 10
ty T,, = 25°C; Vs = 1/2 Vo, 2 us ‘s =
dig/dt=" 1 Alus;ls = 1A Fig. 1 Gate trigger characteristics
t, Ty = Tugm; Ve =100 V; Vp = 2/3 Vg 1 =200 us  typ. 350 us
dv/dt = 50 V/us; I;= 500A; -di/dt =10 A/ps 100 i
Ty, = 25°C]]
Rinsc DC current 0.072 K/wW T
Rinuk DC current 0.096 KW He
t
ds Creep distance on surface 12.7 mm o T
d, Strike distance in air 9.6 mm typ-T T Limit
a Maximum allowable acceleration 50 m/s? \
Optional accessories for modules 10 {
Keyed Gate/Cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red ‘\
_ . UL 758, style 1385, File E 38136, \
Type ZY 180 L (L = Left for pin pair 4/5) { CSA class 5851, guide 460-1-1, appl. 41234 \
\\
& N~
\\
1 {
0.01 0.1 1 A 10
|G —_—
Dimensions in mm (1 mm = 0.0394") Fig. 2 Gate trigger delay time
M8x20 Swi3 28x08
Rany | i
82 | 99
i i
l—22.= 35 285+
Q} N
i T
- -k
F1— sl 83
NA T |
]le62
80
92
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14000 107 800 I I
2 LV, =0V
lrsm \ It R A \ DC |
A \ bravm 180° sin
50 Hz A?s 120°1L
80 % Vgry 600 60° L
10000 N T =45°C 30° 1L
> Ty, =130°C 500
8000 \ /X\
\ \ 108 - 400 \
6000 N \\ \ \
—T,,=45°C A\
\\ N v 300
4000 X T,;=130°C \
N 200 BN
NS \
2000 100
0 10° 0
0.001 0.01 01 s 1 1 ms 10 0 25 50 75 100 125°C150
—_— —_— 1 —_— TC
Fig. 3 Surge overload current Fig. 4 1?t versus time (1-10 ms) Fig. 5 Maximum forward current
s, Crest value, t: duration at case temperature
1000 . o
P, | Fig. 6 Power dissipation versus on-
R KW state current and ambient
" temperature
800 f \ 0.03 — P
Vi 0.07
0.12
0.2
600 / ™ N N 03 —
0.4
/ \ \ 06
4 ~——DbC \
400 7 I~ 180° sin | <
L [Twont N
/ |~ 60° I \\
TTT—30°n ~— K
200 — \\
\
0
0 200 400 600 800A O 25 50 75 100 125 °C 150
lTAVM TA
4000 . - .
W ' Fig. 7 Three phase rectifier bridge:
3500 / A\ \ Riwa KIW Power dissipation versus direct
Pu, / \ \ s output current and ambient
3000 N N 0.03 temperature
/ NG \ \/ 0.045
0.06
2500
/ NN 0.08
AN 0.12
2000 / \ <
1500 / AN i §%
/ U N
7 RSN
1000 B6 < < N
/ BxMCO450 \\& \\\
500 N
\
0
0 300 600 900 1200 A O 25 50 75 100 125 °C 150
IdA\/M TA
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4?’?’0 ' Fig. 8 Three phase AC-controller:
3500 Rovn KIW Power dissipation versus RMS
/ 8‘82 output current and ambient
|00 / 0.03 temperature
T / 00ds
0.06
= / 0.08
0.12
2000

/

1500 /
/ Circuit
1000

NN

Wy ea

w3
/ N\ \
6xMCO450
500 /] \\k
\
0
0 300 600 90 A 0 25 50 75 100 125 °C150
—_— T
= lws A
012 Fig. 9 Transient thermal impedance
KW L — junction to case
0.10 ,,/ -
/</ R,.,c for various conduction angles d:
% — 1T
0.08 < o maRes d Ry (KIW)
Zise / // /::__---/
A | s DC 0.072
T 005 A 180° 0.0768
q 29 30° 120° 0.081
L A o ’
| T 7 60° 60° 0.092
L 7 120
0.04 7 ° 111
//,/ / 180° 30 0.
111 M DC
0.02 | :’:’,/ Constants for Z,  calculation:
' __/;/:’/
H— i R, (KIW) t (s)
%0 102 101 100 100 102 ! 0.0035 0.0054
s 2 0.0186 0.098
- ! 3 0.0432 0.54
4 0.0067 12
0.14 ] Fig.10 Transient thermal impedance
Kw // junction to heatsink
0.12 =
, el // R, for various conduction angles d:
hK 0,10 i -
7 ’/’ 1
(== 0| Fo (W)
0.08 A =o el DC 0.096
d pul =i 180° 0.1
0.06 < W 2 120° 0.105
L1 A o
L ¥4 30° 60 0.116
008 L —17 ?4/ d 60° 30° 0.135
- Pu ’ 120°
- I /;:E/ ésé) Constants for Z, , calculation:
. 1T
1 | | | i R, (KW) | t(s)
%0 102 10* 100 100 s 102 L 0.0035 0.0054
2 0.0186 0.098
—=t 3 0.0432 0.54
4 0.0067 12
5 0.024 12
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High Power Thyristor Modules ltrmus = 880 A
VRRM = 1200'1800 V

RSM RRM Type
DSM DRM ,.I_____j_I___‘I.,
% Y% ! ! :

e o

<<
<<

1300 1200 MCO 500-12i01
1500 1400 MCO 500-14i01
1700 1600 MCO 500-16i01
1900 1800 MCO 500-18i01

Symbol Test Conditions Maximum Ratings Features
¢ International standard package
| T,=T 880 A . .
TRMS Vi VM o ¢ Direct copper bonded Al,O_-ceramic
TAV)M T = 85°C; 180 sine 560 A with copper base plate
rsu T,,=45°C t=10ms (50 Hz) 17000 A * Planar passivated chips
V=0 t=8.3 ms (60 Hz) 16000 A e |solation voltage 3600 V~
— — e UL registered E 72873
Tus= Tuam t=10ms (50 Hz) 13000 A  Keyed gate/cathode twin pins
V,=0 t=8.3 ms (60 Hz) 14400 A
1%t T,,=45°C t=10 ms (50 Hz) 1445000 A% Applications
Ve=0 t=28.3 ms (60 Hz) 1062000 A’S o Motor control, softstarter
T,= Tum t=10ms (50 Hz) 845000 Az Power converter
V=0 t=8.3 ms (60 Hz) 813000 AZg * Heat and temperature control for
industrial furnaces and chemical
(di/dt),, T,= Tum repetitive, I, = 960 A 100 Alus processes
f=50Hz, t, = 200 ps e Lighting control
V=213V, * Solid state switches
l, = 1A, non repetitive, I =1, 500 Alus
di/dt= 1 Alus
Advantages
(dv/dt),, Ty, = Tumn Vo =213V, 1000 Vius e Simple mounting
R = o, method 1 (linear voltage rise) e Improved temperature and power
— — cycling
P T,=T t,= 30us 120 w . —
aM Vi VM P ¢ Reduced protection circuits
L= t, = 500 ps 60 W P
Peay 30 w
VRGM 10 V
T, -40...140 °C
TVJM 140 OC
TStg -40...125 °C
VisoL 50/60 Hz, RMS t=1 min 3000 V-~
oo 1 MA t=1s 3600 Vv~
M, Mounting torque (M6) 4.5-7/40-62 Nm/Ib.in.
Terminal connection torque (M8) 11-13/97-115 Nm/lb.in.
Weight Typical including screws 650 g

Data according to IEC 60747 refer to a single thyristor/diode unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

o
2]
o
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Symbol Test Conditions Characteristic Values 10—
- Lilgr Ty, =140°C \
IRRM TVJ = TVJM; VR = VRRM 40 mA V | 2len Ty = 25°C
. " 3:lgp Ty, = -40°C )
Vv, I, = 1200 A; T, =25°C 1.3 % Ve er v b \
o For power-loss calculations only (T,,=T, ) 0.8 \% VE
r. 0.38 mQ
A: 2 6}"
Ve, V, =6V; T,=25C 2 \Y, /1 55,
T,,=-40°C 3 \% 1 e
lor V, =6V; T,=25C 300 mA I
T,,=-40°C 400 mA 7
)4
Vo T, =Tow Vp=2/3V,, 0.25 \Y, L/
leo T, =Tow Vp=2/3V,, 10 mA n; T
I T, =25°C;V_=6V;t,= 30us 400 mA i oM
L VI D P LT 140°C 5:Pgy= 60W
L e T L Pz
_ or. _ ) _ 0.1 (RN R
Ly Ty =25°C V=6V R, = 300 mA 100 102 101 10° 10t A 102
o — lg — =
ty T_VJ =25°C;V, = .1/2 Vorm 2 us ¢
digdt=" 1As;l, = 1A Fig. 1 Gate trigger characteristics
~ HS, L - ~ HS Tyy=25°Cy
Ric DC current 0.072 KW T
Ry DC current 0.096  K/W Hs
t
dg Creeping distance on surface 12.7 mm o T
d, Creepage distance in air 9.6 mm typ-1L L Limit
a Maximum allowable acceleration 50 m/s? \
Optional accessories for modules 10 !
Keyed Gate/Cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red \\
Type ZY 180 L (L = Left for pin pair 4/5) { UL 758, style 1385, \
CSA class 5851, guide 460-1-1 \
\\
N~~~
N
N
1 I
0.01 0.1 1 A 10
Dimensions in mm (1 mm = 0.0394") lg —=

Fig. 2 Gate trigger delay time

M8x20 SW13 28x0.8

r-
r4
+—
-
L.

52
49
3

45

]

lil
I!l
2 l-22": 35 28.5 =
&3 0 T
AN IENEl L L)

[ —. Dimrse
It G "<>J[
— L—S.Q

80

92
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14000 107 1000 I I
lrem \ P FVR=0v A e
A \ hravm \ 180° sin
50 Hz A’s 800 12000 —
80 % Vpgw \S/ 60° .
10000 N[ Tw = 45°C 700 30°M
Ty, = 140°C
4000 N[, 600
\
\< \ 100 - 500 %\\
\ \
6000
\ A\ ——T,, = 45°C 400 D
N D = 140° 300 \\
4000 N Ty, =140°C
N 200 ™~ N
2000
100
0 10° 0
0.001 0.01 0.1 S 1 1 ms 10 0 25 50 75 100 125 °C150
—_—t —_—t —_— Te
Fig. 3 Surge overload current Fig. 4 [i?dt versus time (1-10 ms) Fig. 5 Maximum forward current
Liow le: Crest value, t: duration at case temperature
1200 T Fig. 6 Power dissipation versus on-
Pt R yen KIW 9- P ;
w kA state current and ambient
TlOOO 8'83 temperature
0.12
e \ 0.2
800 // \\ \ 0.3
0.4
Vi NN E
DC NN
180° sin \g
400 —| 120°7%
60° I
/ T30 n \é%\\\
200 \\Q\s\\
\§§
0
0 200 400 600 800A O 25 50 75 100 °C 150
ITAVM TA
5000 I Fi hree ph ifier bridge:

W / N ig. 7 Three p 1ase rectifier bridge:
4500 N Rinka KW Power dissipation versus direct
4600 / \ 8-8; output current and ambient

P / \ 0.03 temperature
tot .
3500 < \/ 0.045
0.06
Tsooo AN 0.08
0.12
2500 /
i SN R
1500 \<
/ Circuit \\<
/|
1000 B6 e
/ 6xMCO500 —~— T \\\\
0
0 300 600 900 1200 1500 A O 25 50 75 100 °C 150
IdAVM TA
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5380 ' Fig. 8 Three phase AC-controller:
4500 Ruwa KW Power dissipation versus RMS
/ \ g'g; output current and ambient
P, 4000 / \ \ 0.03 temperature
T 3500 < 0.045
0.06
3000 ,/ AN \/ 0.08
0.12
2500 /
2000 //_ : ™~
s PSRN
/ 6xXMCO500 T~ \\\
1000
/ N
L/ T~ \\\\
; A\ |
0 300 600 900 1200 A O 25 50 75 100 125 °C150
I Y Ta
012 Fig. 9 Transient thermal impedance
Kw L E— junction to case (per thyristor)
0.10 s . .
' R,,,c for various conduction angles d:
” | L
0.08 A s gan d R,,c (KIW)
N a0’ ) o DC 0.072
T 005 dilres 180° | 0.0768
' Al 30° 120° 0.081
LA 60° 60° 0.092
| /| 120° 0
0.04 p” 7 180° 30 0.111
//’/ /,% DC
] 275! Constants for Z, . calculation:
0.02 et
—— 1 i R, (KW) | t(s)
0.00 1 0.0035 0.0054
103 102 10t 100 10t s 102 2 0.0186 0.098
— =t 3 0.0432 0.54
4 0.0067 12
0.14 Fig.10 Transient thermal impedance
KIW // junction to heatsink (per thyristor)
0.12 B>
, T // R, for various conduction angles d:
K 0,10 y pati
A T /,:Zj’ d Ry (KIW)
0.08 / wsaet! DC 0.096
. A T LA
AT %;/ 180° 0.1
/ ’: o
0.06 2% 120 0.105
' al 7 60° 0.116
L 2% 30°
T paY 74 60° 30° 0.135
0.04 pr% /, 120°
T LA / ésé"’ Constants for Z,, calculation:
0.02 = Shed
L | | | i Ry (KW) | ()
0.00 1 0.0035 0.0054
10° 102 10t 10° 10t s 102 2 0.0186 0.098
— 3 0.0432 0.54
4 0.0067 12
5 0.024 12
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DIIXYS MCO 600
High Power Single lteus = 928 A
Thyristor Module ltav = 600 A

Vern = 2000-2200V

Preliminary data

RSM VRRM Type
VDSM VDRM r-I—————j—I-——*T-
| |
v v | ¢ I
2100 2000 MCO 600-20i01
2300 2200 MCO 600-22i01
Symbol Test Conditions Maximum Ratings
lrrums Tvs = Tuam 928 A
Iray T, = 85°C; 180° sine 600 A
lrsm Ty; = 45°C t=10ms (50 Hz) 15000 A
V=0 t=8.3 ms (60 Hz) 16000 A
Ty; = Tugm t=10ms (50 Hz) 13000 A
V=0 t=8.3 ms (60 Hz) 14400 A
2t Ty, =45°C t=10ms (50 Hz) 1125000 A%S
V=0 t=8.3 ms (60 Hz) 1062000 AZs
Ty; = Tumm t=10ms (50 Hz) 845000 AZs
V=0 t=8.3 ms (60 Hz) 813000 AZs
(di/dt),, Ty; = Tugm repetitive, I;= 960 A 100 Alus
f=150 Hz, t, = 200 ps
Vp = 2/3 Vipru
lg = 1 A, non repetitive, It = liaym 500 Alus
dig/dt= 1 Alus
(dv/dt),, Tus = Tuas Vor = 213 Viry 1000 Vips
Rgk = »; method 1 (linear voltage rise)
Peu Ty; = Tum t-= 30us 120 w
It = laum to = 500 ps 60 w
F)GAV 30 W
Veeu 0 v
Ty, -40...140 °C
TVJM 140 °C
Tog -40...125 °C
VisoL 50/60 Hz, RMS t=1min 3000 V-~
lsoL < 1 MA t=1s 3600 vV~
My Mounting torque (M6) 4.5-7/40-62 Nm/Ib.in.
Terminal connection torque (M8) 11-13/97-115 Nm/Ib.in.
Weight Typical including screws 650 g

Data according to IEC 60747 and refer to a single thyristor/diode unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions

Features

¢ Direct copper bonded Al,O, -ceramic
with copper base plate

¢ Planar passivated chips

¢ Isolation voltage 3600 V~

e UL applied

¢ Keyed gate/cathode twin pins

Applications

e Motor control, softstarter

e Power converter

e Heat and temperature control for
industrial furnaces and chemical
processes

e Lighting control

e Solid state switches

Advantages

¢ Improved temperature and power
cycling
¢ Reduced protection circuits

E2-86
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Symbol Test Conditions Characteristic Values
lrrm Tys = Tums Ve = Viru 60 mA
V; I = 600A;T,=25C 1.15 \%
V5o For power-loss calculations only (Ty; = Ty;y) 0.77 \%
I 0.42 mQ
Ver V, =6V, T,=25C 2 \Y;
Ty; =-40°C 3 \Y
It Vp, =6V; T,=25°C 300 mA
Ty, =-40°C 400 mA
Vep Tws =Tuwm Vo =2/3 Vpgy 0.25 \%
lep Tws =Tuwm Vo =2/3 Vpgy 10 mA
I Ty;=25°C; Vp =6 V;t, = 30us 400 mA
dig/dt =1 Alps; Ig=1A
Iy Ty, =25°C;Vp =6V, Rg = 300 mA
tyg Ty; =25°C; Vp = 1/2 Vg 2 us
dig/dt= 1 Als;lg = 1A
t, Ty = Tugm; Ve =100 V; Vp = 2/3 Vg 1 =200 us  typ. 350 us
dv/dt = 50 V/ys; |1 = 500A, -di/dt =10 Alus
Ric DC current 0.065 KW
Rinx DC current 0.085 KW
ds Creep distance on surface 12.7 mm
d, Strike distance in air 9.6 mm
a Maximum allowable acceleration 50 m/s?

Optional accessories for modules
Keyed Gate/Cathode twin plugs with wire length = 350 mm, gate = yellow, cathode = red

. . UL 758, style 1385, File E 38136,
Type ZY 180 L (L = Left for pin pair 4/5) { CSA classy5851 guide 460-1-1, appl. 41

Dimensions in mm (1 mm = 0.0394")

M8x16 SW13 28x0.8
T L) ;
gung

5|2 g@

i B—

. 1 t

—

I‘22.5>‘<— 35—»1=-28.5 -

& D

I
[\
A\
VanY
I& |
45 67

L__538—>
fe——-50

Tary
D
N
W
AlB
A4

234
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Peak reverse recovery current versus -di/dt

120 — , ' ' |
At I =1 MCC224 MCO 450
ToTAM MCC255 MCO 500
100 V_ > 100V _~| Mcca12 MCO 600
" / MCC161
T,=T / MCC162
- Vi~ 'vam / Meerso
MCC225
80 y / MCC132
/ / MCC 122
IRM I / / |
60 P MCC94
MCC95
/ MCC72
40 A / / MCC56
/ MCC44
/ /?/ MCC 60
MCC26
20 / / | __—1 wmcci9
/-/—-—-—-‘
0 : ‘ ‘ ‘ ‘ ‘

o
N
IN
o
(o]

10 Alus 12

Recommended RC snubber network against hole storage effect overvoltage

Type Supply Voltage V ., Conditions

<250V <400V <575V f=40-60Hz

Short circuit voltage 4-6 %

MCC/MCD/MDD 19/26 R=68Q/6W | R=68Q/6W | R=100Q/10W Voltage safety factor 2.5

C=0.22 yF C=0.22 pyF C=0.1pF
MCC/MCD/MDD R=33Q/10W | R=47Q/10W | R=68 Q/10 W R
44/56/60/72/94/95 C=0.22 yF C=0.22 yF C=0.1pF

Cc
MCC/MCD/MDD/MCO/MDO| R =33Q/25W | R=33Q/25W | R=47 Q/25 W
122/132/142/161/162/170/ | C = 0.47 uF C =0.47 uF C=0.1uF
172/220/225/250/255/310/
312/450/500/600
E2-88 © 2000 IXYS All rights reserved



	Main Menu
	Search by Product Family
	Thyristor Menu
	Thyrsitor and Thyristor/Diode Modules Contents

