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LIXYS

MCC 19

Thyristor Modules

VRSM VRRM Type
VDSM VDRM
\% \% 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

ITRMS TVJ = TVJM . 40 A

I am T. =58°C; 180° sine 25 A
T. =85°C; 180° sine 18 A

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

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

(di/dt),, T = Tum repetitive, I, = 45 A 150 Alus
f =50 Hz, t, =200 ps
V, =283V,
l,=0.45A non repetitive, 1. =1, 500 Alus
di /dt = 0.45 Alus

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

Pou T, = Toum t,= 30us 10 W
=1 t, = 300 ps 5 w

Peav 0.5 w

Ve 10 \Y

Ty, -40...+125 °C

Toom 125 °C

T -40...+125 °C

VoL 50/60 Hz, RMS t=1 min 3000 V~
lgo 1 MA 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 unless otherwise stated.
IXYS reserves the right to change limits, test conditions and dimensions

lrus = 2X 40 A
Iy = 2X 25 A
VRRM = 800'1600 V

3 67 1 542

- _-—— l

Version 1 B ! !

3 6 1 5 2

_———r _——— h

Version 8 B : :
Features

e International standard package,
JEDEC TO-240 AA

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

e Planar passivated chips

e |solation 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
e 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
vV, I, =80A;T,=25C 205 V
Vo, For power-loss calculations only (T, = 125°C) 0.85 \%
r 18 mQ
& V,=6V; T,, = 25°C 1.5 Vv
T, =-40°C 16 V
lor V,=6V; T,, = 25°C 100 mA
T,, = -40°C 200 mA
Veo Ty, = T 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 A/ps
1, T,,=25°C;V,=6V; R, = 200 mA
tyg T,=25°C, vV =12V, 2 us

I, =0.45 A; di/dt = 0.45 A/ps

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

VJ VJM’ T
‘ V. =100 V; dvidt = 20 Vis; V_ = 213V,
Qg T, =Ty I =25 A, -di/dt = 0.64 Alus 50 pC
lew 6 A
Ric per thyristor; DC current 1.3 KWw
per module other values 0.65 K/W
R« per thyristor; DC current see Fig. 8/9 15 KW
per module 0.75 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 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) CSA class 5851, guide 460-1-1

Dimensions in mm (1 mm = 0.0394")

Version 1 B Version 8 B
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LIXYS

MCC 19
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LIIXYS

MCC 19

400 Ry W) Fig. 7 Three phase AC-controller:
w - 01 Power dissipation versus RMS
015 output current and ambient
;o temperature
300 - 02
T Pm« A / /
P 7 4 0.25
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18 [ 11 - 4 { Fig. 8 Transient thermal impedance
K, MCC19 z= TN 300 junction to case (per thyristor)
Zpo () A AN . . :

/i NN N R,,c for various conduction angles d:
NN 1200
Tzwc . N\ 180° d Ry,c (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° 102 10+ 100 10° 102 10° 3 1.241 0.191
t(s) —»
20 1 Fig. 9 Transient thermal impedance
KW | 300 junction to heatsink (per thyristor)
MCC19 o i .
Zyu =S R, for various conduction angles d:
15 ~ \\ 120°
TZmJK ‘A \\ 180° d RthJK (K/W)
~0e DC 15
180° 1.55
10 120° 1.59
60° 1.62
30° 1.65
05 Constants for Z, , calculation:
i R,, (KIW) t.(s)
1 0.018 0.0033
o =111 | 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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JIXYS MCC 21
-I
Thyristor Modules
3 6 1 5 2 -
Vo, V., Type TO-240 AA 6
rT-"-r-t-r
VDSM VDRM : :
v % b !
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
s Tw= TchM o 33 A * International standard package,
lravm T. =85°C; 180° sine 21 A JEDEC TO-240 AA
o 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
Tv; = Tum t=10ms (50 Hz), sine 280 A * Isolation voltage 3600 V~
Ve=0 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 = Tuom t=10 ms (50 Hz), sine 390 A% Applications
V=0 t=8.3 ms (60 Hz), sine 400 A%
- — » DC motor control
(dirdt),, T = Tuam repetitive, I; =45 A 150  Alps . Softstart AC motor controller
f = 50Hz, t, = 200us « Light, heat and temperature control
Vo = %5 Viru
Il =0.45A non repetitive, |1 = ltam 500 Alps
dig/dt = 0.45 Alus Advantages
(dV/d’[)Cr TVJ = TVJM; VDR = 2/3 VDRM ) 1000 V/HS 5 Space and Welght SaVingS
Rgk = o0; method 1 (linear voltage rise) « Simple mounting with two screws
Peu Tus = Tumm t.= 30ps 10 W * Improved temperature and power
It = lravm to = 300 ps 5 W cycling . -
» Reduced protection circuits
Pgav 0.5 w
Virom 10 \Y
Ty -40...+125 °C
Tysm 125 °C
T -40...+125 °C
VisoL 50/60 Hz, RMS t=1min 3000 V~
lsor €1 MA t=1s 3600 V~
My 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 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
lRRM’ IDRM TVJ = T\/JM; VR = VRRM; VD = VDRM 5 mA
V., I, =45A; T, =25C 16 V
Vo, For power-loss calculations only (T,,; = 125°C) 0.85 \%
r 15 mQ
Vo V,=6V, T,=25°C 10 V
T, =-40°C 12V
lor V,=6V, T,=25°C 65 mA
T,,=-40°C 80 mA
VGD TVJ = TVJM; VD = 2/3 VDRM 02 V
leo 5 mA
I T,=25°C;t,=10ps; V, =6V 150 mA
I = 0.3 A; di/dt = 0.3 Alus
I, T,=25°C;V,=6V,R, = 100 mA
ty T,=25°C, V=%V, 2 us
I, =0.3 A; di/dt=0.3 Alus
t, Ty, =Ty - =15 A, t, =300 ps; -di/dt = 10 A/lus  typ. 150 s
V, =100 V; dv/dt = 20 Vius; V, =%, V.,
e T, =Ty I, =30 A, -di/dt = 0.3 A/us 4 A
Risc per thyristor; DC current 11 KW
per module other values 0.55 KW
Rk per thyristor; DC current see Fig. 8/9 1.3 KW
per module 0.65 K/W
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 23 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)
Type ZY 200R (R = right for pin pair 6/7)

Dimensions in

mm (1

} UL 758, style 1385,

mm = 0.0394")

— =a] ;
4 S DHD E\lv\ k_% @
T AN i

CSA class 5851, guide 460-1-1

N\ —400c
25°C (upper .-
125°C lim.)

‘ 125°C 25°C
A (Iov_/er lim.) D
o1 Li J g , il

0.1 1 10 100 mA 10000

—_—
‘G

Fig. 1 Gate trigger characteristics
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LIXYS

MCC 26
MCD 26

Thyristor Modules

Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\% \% 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 TVJ = TVgM o 50 A
tamer lean 1o = 79°C; 1807 sine 32 A
TC = 85°C; 180° sine 27 A
Lraur Tesm T,,=45°C; t=10 ms (50 Hz), sine 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=10ms (50 Hz), sine 1350 A’s
V,=0 t =8.3 ms (60 Hz), sine 1300 A%s
Ty, = Tom t=10ms (50 Hz), sine 1050 A?s
V=0 t=8.3 ms (60 Hz), sine 1030 A’s
(di/dt),, T = Tum repetitive, 1. = 45 A 150 Alus
f =50 Hz, t, =200 ps
V=23V,
I;=045A non repetitive, I, =1, . 500 Alus
di /dt = 0.45 Alus
(dv/dt),, T, = Tow Ve =213V, 1000 Vius
R = o, method 1 (linear voltage rise)
Peu T = Tuom t,= 30us 10 W
1= Lam t, = 300 ps 5 w
Peav 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~
lgo 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/diode unless otherwise stated.

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

lrus = 2X 50 A
Iy = 2X 32 A
Veey = 800-1600 V

MCC N - 1
Version 1 B 1 1

o ——— —

MCC
Version 8 B ! I

e —— —

MCD
Version 8 B | |
|

e —— —

Features

¢ 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

¢ Gate-cathode twin pins for version 1B

Applications

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

Advantages

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

Reduced protection circuits

E2-8
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LIIXYS MCD 26

Symbol Test Conditions Characteristic Values 10 et
C 1:0gy, Tyy= 125°C
lrrme lorm TVJ TVJM’ Ve = Verw Vo = Voru 3 mA T vz |Z sz: 25°C
V., V. I, 1. =80A; T, =25C 164 V Ve [ 3:lgr, Tyy= -40°C |
Vo For power-loss calculations only (T,,, = 125°C) 0.85 \% d
r. 11.0 mQ )
//

Ver V, =6V, T,=25°C 15 V

T, =-40°C 16 V 1 > e
lor V, =6V, T,=25°C 100 mA bzl

o 1

T, =-40°C 200 mA 4
Vo Ty, = Tomw V, =28V, 02 V ! -
loo 10 mA / J

1
L Ty, =25°C;t, =10 sV, =6V 450 mA | 4Py =05W
IG =0.45 A, le/dt =0.45 A/IJS IGD Ty = 125°C 5:Pgy= 5W
6:Pgy = 10W
|H TVJ:25°C; VD:6V; RGKZOO 200 mA 0.1 ||||||_|_| | || L 1
100 10t 102 108 mA 10

to T,=25°C; V=112V, 2 ps lg ——=

I =0.45 A; di /dt = 0.45 Alus
t T,= Ty ;=20 A, t, =200 ps; -di/dt =10 A/us typ. 150 us

Fig. 1 Gate trigger characteristics

q V3 VJM’ T
V., =100V, dv/dt—ZOV/usV =213V, 1000 L
Q. Ty, = Tygi I |- =25 A, -dildt = 0.64 A/us 50 pC Tw=27CY
I, 6 A T us
Ric per thyristor/diode; DC current 088 KW
per module other values 0.44 KW typ— T~Limit
R,k per thyristor/diode; DC current see Fig. 8/9 1.08 K/W 100
per module 0.54 K/wW !
dg Creepage distance on surface 12.7 mm \
d, Strike distance through air 9.6 mm
a Maximum allowable acceleration 50 m/s?
10
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 \\ e
1
10 100 mA 1000

_—
IG

Fig. 2 Gate trigger delay time

Dimensions in mm (1 mm = 0.0394")
MCC Version 1 B MCC Version 8 B MCD Version 8 B

M5x10 28/08
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_-L1 ] 3 151 ‘ <15—<T o
— 1 'g b ©
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LIXYS

MCC 26
MCD 26

800 10*
A bsm @), lrsm (©) Als)
50Hz, 80%Veau
600
o Tjizdt
lesm
\ T,,=45°C
400 \\ 109
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\\
A
T.=125°C AN
200
\ Y
IN
102
0
102 102 10? 10° 10
ts) —»

Fig. 3 Surge overload current
RN P

60
Vi = 0 Volt oC ]
A PEg  180°sin
50 - V, 1202 L
\ / 602 L
/ 302 L [
TIWM 40 a //
A VA
Ty=45°C L1 L \
v / 30 7 N
—
— T,=125°C [
o AN
y
/
10
0
1 2 3 6 8 10 0 50 100 150

t{ms) ——m=

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

Crest value, t: duration

T (°C) —»

Fig. 4a Maximum forward current
at case temperature

TSM? "FSM*
% Ringa’ (KW, Fig. 5 Power dissipation versus on-
w 1.5 state current and ambient
Y /2 temperature (per thyristor or
] diode
" /s )
Vi N\ .
T i - / 4
[/ /
40
V4 //‘ 5
AuET % A
” T -~ Vs // 6
/gj L T ~—DC
L T [ 180 °sin N vavi 8
20 SEERRSN 120 NN AN
% I 6ol L — RN Y
S— o
T 302 L RN
| [T T
o ITITIT]
0 10 20 30 40 50 0 50 100 150
Travms Teav (A) ——o= TA(OC) — -
400 Pr: (W) Fig. 6 Three phase rectifier bridge:
w - 01 Power dissipation versus direct
oS output current and ambient
\ 4 temperature
300
/ / 0.2
T P N /]
NI // 0.25
N 03
200 \ 4
g / / //' 0.4
NARY /
// 0.5
100 /] ‘ giemun . Yy o°
© N
Z 3 x MCC26 or
“ 3 x MCD26 X
//
o l
0 20 40 60 80 0 50 100 150
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LIIXYS

MCC 26

400
300
e

200

100

1.2

TZ(MC
0.8
0.6

0.4

0.2

T Zins

0.5

MCD 26
Ronce KW) Fig. 7 Three phase AC-controller:
- o Power dissipation versus RMS
p N output current and ambient
o 2 temperature
/1 02
A \ 0.25
N
4 11 / / /- 0.3
4 VAVAVRY:!
4 NNIX A A4
/ N 0.5
v Circuit < 06
W W3 .
d 3 x MCC26 or [ ‘/
3 x MCD26 N
r L1
TTTTT |
0 . 20 40 60 50 100 150
laws (A} ———9= TA°C) ——==
l ” Fig. 8 Transient thermal impedance
MCC26 = a0 junction to case (per thyristor or
MCD26 v o 60° diode)
Zynge ) I 120°
74 NN 1800 R,.,c for various conduction angles d:
™ DC
d Ryc (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)
108 107 10" 10° 10° 102 108 1 0.019 0.0031
te — ' 2 0.029 0.0216
3 0.832 0.191
| Fig. 9 Transient thermal impedance
o junction to heatsink (per thyristor
- £ ‘// [ 600 or diode)
MCD26 — 3 120°
Zonx () 2* I~ 1800 R, for various conduction angles d:
™ DC
d R, (K/IW)
DC 1.08
180° 1.12
120° 1.15
60° 1.18
30° 1.21
Constants for Z, , calculation:
1 i R, (KIW) t. (s)
. . ; - N ) 1 0.019 0.0031
" " g o 1 K 2 0.029 0.0216
3 0.832 0.191
4 0.2 0.45
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LIIXYS MCD 40

Thyristor/Diode Module lteus = 2X 60 A
layy = 2X 38 A

Ve, = 1200-1600 V

Preliminary data

A AK G K SOT-227 B G
\% \Y/ Type '
VRSM VRRM yp miniBLOC K >N
DSM DRM -_———-—— - —— | s =l
1 I
1300 1200 MCD 40-12i06 i \A
1700 1600 MCD 40-16i06 A/K
K = Cathode, A = Anode, G = Gate,
A/K = Common output
Symbol Test Conditions Maximum Ratings Features
Lavs lerms Tva = Twaw T = 85°C 60 A ¢ International standard package
L Teavm Ty, = Ty T = 85°C; 180° sine 38 A miniBLOC, SOT-227 B
. _ ; e Planar passivated chips
Lapley Ty, =45°C t=10ms (50 Hz), sine 500 A P P
V,=0 t =8.3 ms (60 Hz), sine 440 A
T = Tuom t=10ms (50 Hz), sine 450 A o
V,=0 t = 8.3 ms (60 Hz), sine 490 A Applications
Jizdt T,, =45°C t=10ms (50 Hz), sine 1250 Azs * DC motor control
V,=0 t = 8.3 ms (60 Hz), sine 1220 AZs ¢ Softstart AC motor controller
T -7 t=10 ms (50 Hz), sine 1010 A’s e Light, heat and temperature control
vi_ VM e e Half controlled rectifier bridge
V=0 t=8.3 ms (60 Hz), sine 1010 A’s
(di/dt),, T = Tum repetitive, 1. =45 A 100 Alus
f =50 Hz, t, =200 ps
V=23V, Advantages
IG_ =045A non repetitive, IT = ITAVM 500 A/IJS . Space and Weight savings
di/dt = 0.45 Alus e Simple mounting with two screws
(dv/dt),, T = Toms V. =283V, 1000 Vius . Improved temperature and power
Ry, = ; method 1 (linear voltage rise) cycling )
¢ Reduced protection circuits
Peu T = Tuom t,= 30us 10 W
=1 t,= 300 ps 5 w
Peav 0.5 W
Veem 10 \%
Ty, -40...+125 °C
LI 125 °C
L -40...+125 °C
VoL 50/60 Hz, RMS lso €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 §

E2-12 © 2000 IXYS All rights reserved



IXYS MCD 40
-I
Symbol Test Conditions Characteristic Values miniBLOC, SOT-227 B
e lorm T = Tuaw Va = Verw Vo = Voru 5 mA o el o A
V., V, I, 1.=80A;T,=25C 1.68 \Y H T
RIENCACIA
4 — o T =——VMW N [
Vo, For power-loss calculations only (T, = 125°C) 085 V ﬂ i AN\TT
r, 95 mQ L: J s © J
Ol f L]
Vg, V, =6V, T, =25°C 15 Vv Ak — =g ‘
T,,=-40°C 1.6 \Y, H
o IO e 200 mA °
va T m _Eo | ‘Jl-’ [ ‘Ft
_— . -_— 1 R
VGD TVJ - TVJM’ VD =23 VDRM 0.2 v = I‘I'r [ T
leo 5 mA
I T,=25°C;t,=10ps,V,=6V 450 mA M4 screws (4x) supplied
IG =0.45 A; dIG/dt =0.45 A/lJS 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
— o — C 4.09 4.29 0.161 0.169
tgd TVJ =25°C; Vp =1/2 Vorm 2 HS D 4.09 429 | 0.161 0.169
I, = 0.45 A; di/dt = 0.45 A/ps E | 409 220 | 0161  0.169
F 14.91 15.11 0.587 0.595
t To=Toq =120 AL =200us did=10Aks  op150 ps | [ E %Y wl i
R™ » g = SV, = DRM J | 1168 1222 | 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 K/W M 12.60 12.85 0.496 0.506
then N | 2515 2542 | 0990  1.001
. [¢] 1.98 2.13 0.078 0.084
dg Creepage distance on surface 8 mm b | 495 597 | 01o8% 0235
d, Strike distance through air 4 mm Q | 2654 2690 | 1.045  1.059
a Maximum allowable acceleration 50 m/s? R | 394 442 | 0155 0.174
S 4.72 4.85 0.186 0.191
T 24.59 25.07 0.968 0.987
U -0.05 0.1 -0.002 0.004
\Y 3.30 4.57 0.130 0.180
W 0.780 0.830 19.81 21.08
© 2000 IXYS All rights reserved E2-13



LIXYS

MCC 44
MCD 44

Thyristor Modules

Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\% \% 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 = TVJM o 80 A
e a1 = 83°C; 180° sine 51 A
T = 85°C; 180° sine 49 A
Lailean T,,=45°C; t=10 ms (50 Hz), sine 1150 A
V =0 t =8.3 ms (60 Hz), sine 1230 A
T,=T, t=10 ms (50 Hz), sine 1000 A
V =0 t =8.3 ms (60 Hz), sine 1070 A
fizdt 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,=T, t=10 ms (50 Hz), sine 5000 A%s
V =0 t =8.3 ms (60 Hz), sine 4750 A%s
(di/dt),, T,=T, repetitive, 1. = 150 A 150 Alus
f =50 Hz t, =200 us
V,=2/3 VDRM
IG =045A non repetitive, 1. =1, . 500 Alus
di /dt = 0.45 Alus
(dv/dt),, T, = Tow Ve =213V, 1000 Vius
R = o, method 1 (linear voltage rise)
Pew T, = Tom t,= 30ps 10 w
1= Lam t, = 300 ps 5 w
Peav 0.5 W
Veou 10 V
T, -40...+125 °C
Toom 125 °C
Tog -40...+125 °C
VisoL 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/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

lrrus = 2X 80 A
I = 2X 51 A
Veey = 800-1800 V

MCC 1N NE 1
Version 1 B I 1

MCC
Version 8 B ! I

o ———

MCD
Version 8 B : 1

e ———

Features

¢ 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

¢ Gate-cathode twin pins for version 1B

Applications

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

Advantages

e Space and weight savings

e Simple mounting with two screws
¢ Improved temperature and power
cycling

Reduced protection circuits

E2-14
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IXYS MCD 44
- MCD 44
Symbol Test Conditions Characteristic Values L1
C 1:0gy, Tyy=125°C
lRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM S mA Vv [ 2 |§ sz: 25°C
V., V, I, 1-=200 A; T, = 25°C 175 V Ve [ 3:lgr Tyy= -40°C ’
Vo For power-loss calculations only (T,,, = 125°C) 0.85 \% d
r, 53 mQ L
//
Ver V=6V, T,,=25°C 15 V
T,, = -40°C 16V VIS ]
_ - — oo 1 15
lor V=6V, T,,=25°C 100 mA H
- o l
T,,=-40°C 200 mA 4
Voo T, = Tomw V, =23V, 02 V -
loo 10 mA A J
-
I, T,=25°C;t,=10ps,V,=6V 450 mA | 4:Pgay=05W
IG =0.45 A, le/dt =0.45 A/IJS lop Tyy = 125°C 5:Pgy= S5W
6:Pgy = 10W
|H TVJ:25°C; VD:6V; RGK:oo 200 mA 01 | ||||||_|_| | | Ll
100 10t 102 10°  mA 104
t, T, =25°C;V, =12V 2 ps o

I, = 0.45 A; di /dt = 0.45 Alus

t T, =Ty Iy =120 A, t, =200 ps; -di/dt = 10 A/us typ. 150 us

a % Vam? T

V, =100 V; dv/dt =20 V/ps; V= 2/3 V,,

Q. Ty, = Ty I 1. = 50 A, -di/dt = 0.64 Alus 90 puC
e 11 A
Ric per thyristor/diode; DC current 0.53 KW
per module other values 0.265 K/W
R« per thyristor/diode; DC current see Fig. 8/9 0.73 KW
per module 0.365 K/W
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 44 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

Fig. 1 Gate trigger characteristics

1000 ——r
Ty =25°CH
T Hs
tod
typ~TY [ Limit
100
1
\
10
\
\
1\
N
1
10 100 mA 1000

_—
IG

Fig. 2 Gate trigger delay time

MCD Version 8 B

=235
e—29.7
I—29.7—=

<
<
g R e = 3
¢ [N A N ] ¢ [ Nl == ¢ A el IEdlia]
%@uuw;_e** s OF RS [CICEE: S
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LIXYS

MCC 44
MCD 44

1200 o Vi = 0 Volt
brsm (B besn (1) Alg )
A 50HzZ, 80%Vegy
1000 |-
\\ —
Ty=45°C / P |1
800 \ T fiedt //
brsis ~
T lesm \\TVJ=45 c T,,=125°C
600
N
400 N \w
T.=125°C| M N
\\
N
200
10°
0
10° 102 10" 10° 100 1 2 3 6 8 10
t(s) — t(ms) ——=

Fig. 3 Surge overload current

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

100
bl ] ]
A P /180 °sin
P 1202 L
80 602 L[]
30 L
¥, y]
T ‘TAVM
60
/
\
0 7
=
20
0
0 50 100 150

Te(°C) —=

Fig. 4a Maximum forward current

Lo lesy: Crest value, t: duration at case temperature
120 Ruun: (KW) Fig. 5 Power dissipation versus on-
w / 1 state current and ambient
100 A\ 15 temperature (per thyristor or
y - .
- / , diode)
80 17 / oF
T Py /3 / N / / .
A ) N / 3
/
60 P 4
7 /
L [J 5
] / JAp N Rma ™ 5/ /
40 S N 6
77‘\\\\’\\ [™~—~— 180 °sin N )‘\/ /
= =~ 12020 L <
y/d LT 0L \\\\\\\Z>< x> N\
2 Z 302 L \\iti\iﬁ
|
. A T
0 20 40 60 80 0 50 100 150
Fravmas Teavm (A ——m TA°C) ——»=
500 . g .
W Ruwa W) Fig. 6 Three phase rectifier bridge:
/ 0.1 Power dissipation versus direct
N output current and ambient
400 0.15
/ temperature
T Prot // 0.2
/ 0.25
300 A A, \ N Vi / s
’/ N / 0.4
200 / N \<
Circuit 05
/ B6 \\\\\ / 06
o vy AN
A NN
100 \Q
// ™
o
L1
0
0 50 100 0 50 100 150
Lo} —— TA°C) —
E2-16 © 2000 IXYS All rights reserved




LIIXYS

MCC 44
MCD 44

500 R ) Fig. 7 Three phase AC-controller:
w \ 01" Power dissipation versus RMS
N / 015 output current and ambient
400 /- temperature
A 0.2
T Pl ? 0.25
300
V] N N //Z/ 0.3
A N \< 0.4
200
Circuit 0.5
w3 \\\\ / 06
1 3 x MCC44 or N -
100 ,// 3 x MCD44 \§> N %/
ve \§§
0
o] 20 40 60 80 100 v} 50 100 150
lows (A)  —— TA°C) — =
o8, 111 Fig. 8 Transient thermal impedance
KW mggz: - junction to case (per thyristor or
Zinyc (1) 60° dIOde)
7 N : . )
TZM 0.6 :/: 120 R, for various conduction angles d:
180°
A | T e d R,.c (KIW)
/ DC 0.53
04 180° 0.55
120° 0.58
/ 60° 0.6
30° 0.62
o2 Constants for Z, . calculation:
Z
i R, (KIW) t (s)
o Tl | 1 0.015 0.0035
103 102 107 10° 10 10? 108 2 0.026 0.02
ty — 3 0.489 0.195
0 Fig. 9 Transient thermal impedance
Kw e junction to heatsink (per thyristor
S AL oo or diode)
0.8 MCD44 =. . .
TZ'““ Ze () ’/, \\‘: 120° R,.; for various conduction angles d:
"o 180°
4/ \\\ DC d RthJK (KNV)
04 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° 10 102 108 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
MCD 56

MDC 56

Thyristor Modules
Thyristor/Diode Modules

VRSM VRRM Type
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 56-16io1 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 56-14iol
1700 1600 | MCC 56-16i01
700 600 | MDC 56-06i0l1 B
Symbol Test Conditions Maximum Ratings
ITRMS’ IFRMS TVJ = TV;’]M o 100 A
tame lean T =83°C; 180° sine 64 A
TC = 85°C; 180° sine 60 A
Irsme Tesm T, =45°C; t=10ms (50 Hz), sine 1500 A
V,=0 t = 8.3 ms (60 Hz), sine 1600 A
T, = Tom t=10ms (50 Hz), sine 1350 A
V,=0 t = 8.3 ms (60 Hz), sine 1450 A
fizdt T,,=45°C t=10 ms (50 Hz), sine 11 200 A’s
V,.=0 t = 8.3 ms (60 Hz), sine 10 750 A’s
T, = Tum t=10ms (50 Hz), sine 9100 A%s
V, = t = 8.3 ms (60 Hz), sine 8830 A’s
(dirdt),, T, = Tom repetitive, |, = 150 A 150 Alus
f =50 Hz, t, =200 ps
V, =213V,
IG_ =0.45A non repetitive, I =1, ., 500 Alus
di_/dt = 0.45 Alus
(dv/dt),, T, = Tom Ve =213V e 1000 Viys
R, = o, method 1 (linear voltage rise)
Peu T, = Toum t,= 30us 10 W
= t, = 300 ps 5 w
Peav 0.5 w
Veeu 10 \Y
T, -40...+125 °C
T 125 °C
Teg -40...+125 °C
VieoL 50/60 Hz, RMS t=1 min 3000 V-~
leo S 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/diode unless otherwise stated.

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

lrrus = 2X 100 A

VRRM = 800'1800 V
TO-240 AA 3 5y

2
1

N

4

542

o

MCC e L 1ad 1T
Version 1 Py v !
3 1 542

(o]

MCD e 1ad 1
Version 1 ! !

MCC
Version 8 | |

e —— —

MCD | 0
Version 8 | 1

MDC | |
Version 1 | |

o ———

Features

e International standard package,
JEDEC TO-240 AA

* Direct copper bonded AlLO, -ceramic
base plate

¢ Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered, E 72873

¢ Gate-cathode twin pins for version 1B

Applications

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

Advantages

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

Reduced protection circuits

~
32}
o
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LIIXYS

MCC 56

MDC 56 MCD 56

Symbol Test Conditions Characteristic Values 10 et
L 101y, Tyy=125°C
lRRM’ IDRM TVJ TVJM’ V VRRM; VD = VDRM S mA T \V L 2: I; szz 25°C
Vi Ve I, 1. =200 A; T, = 25°C 157 V., [SlenTo= 40C |
Vo For power-loss calculations only (T,,, = 125°C) 0.85 \% d
r. 3.7 mQ )
//
Ver V, =6V, T,=25°C 15 \%
T, =-40°C 1.6 \% 1 o LI NG
lor V, =6V, T,=25°C 100 mA oM
1
T, =-40°C 200 mA 4
Vo Ty, = Tomw =213V, 0.2 \% ! -
leo 10 mA l [
L~
I, T,=25°C;t,=10ps; V, =6V 450 mA | 4 Pgay=05W
I; = 0.45 A; di/dt = 0.45 A/ps ,GD Ty, = 125°C 5:Pgy = 5W
6:Pgy = 10W
|H TVJ:25°C; VD:6V; RGK: 200 mA 0.1 ||||||_|_| | || L 1
5 100 10 102 108 mA 10
tg|d T,=25°C; V=112V, 2 us lg — =
g = 0.45 A; dig/dt = 0.45 Alps Fig. 1 Gate trigger characteristics
t, Ty, = Ty I =150 A, t, = 200 ps; -di/dt = 10 A/lus typ. 150 s
V., =100V, dv/dt—ZOV/usV =213V, 1000 L
Q. Ty, = Ty I I =50 A, -difdt = 3 Alus 100 pC Tw=27CY
I 24 A T us
Ric per thyristor/diode; DC current 045 KW
per module other values 0.225 K/W typ— T~Limit
R,k per thyristor/diode; DC current see Fig. 8/9 0.65 K/W 100
per module 0.325 K/W !
dg Creepage distance on surface 12.7 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 \\ e
1
10 100 mA 1000
lg ——=
Fig. 2 Gate trigger delay time
Dimensions in mm (1 mm = 0.0394")
MCC /MCD / MDC Version 1B MCC Version 8 B MCD Version 8 B
M5x10 /z.e/o.s ©
, i
HENTII
s Lo 338 3
l rrbn o
it 1 !
e !
- (=20 -+{=-20-={=—25—+{
$ <15’| 1 I g 5 ‘15- ‘ (A %
> | ex |11z 350N~ g ol @ U IEla = e Fex iz IRz H 2N
%6 P § Y| [ 5?’ § A PR
- 8
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 b (1, Lo 0 pa| Ve =0 Vot o
-
A 50Hz, 80%Vany A L 41 180 °sin
100 = 120 L M
60 L
\ // 30 L [
1000 T fiedit T bam 80
T lTSM
lesm
N 1. _450 10% 1 AL \
\T s T,=45C__|—] L—] ® / \J\
500 N [ Tu=t2s°C 40 \\\
T,,=126°C N
M
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 lesy: 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 )
A N 12
- N /
100 »” A N 15
T Fr 7 /
4/ q J/- 2
e 2.5
% X /.
A4 A)( [T~ ™~
50 P4 fé \\ \: oc 4
3 bl T T~ 180 =sin ™ 5?\) /| /~
M~ T T—1202 L N
~ e -~
- e 60 SN 8
T— 30° 1 ~ N g
RESSNN
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
o /o output current and ambient
/ &+ temperature
T [ 0.2
400 // //7// 0.25
/ Vv
/ / 03
300 4
/ A/ o4
N :>< 05
200 V// n \//
Circuit \.\\\\ QQQ\/ / 0.6
B6 A
e 3 x MCC56 or K\::\\\\Skéx
100
% 3 x MCD56 \§
“ [ []]
0
] 50 100 150 0 50 100 150

lammlA) ———#=
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LIIXYS

MCC 56

MDC 56 MCD 56

600 Rowal (KW) Fig. 7 Three phase AC-controller:
w / / 0.1 Power dissipation versus RMS
500 015 output current and ambient
/ /" temperature
0.2
TF’W 400 ,/ ///
/ \ / /' 0.25
f 0.3
300 AN \ /
AN XA/ o5
Circuit
200 v w3 ~ ™ <] :>(\/ 05
3xMCCs6or | [N QQ\// 06
3 x MCD56 N
100 // i RN
R
0
0 50 100 0 50 100 150
laws (A) — TA’C) —
06 l | l Fig. 8 Transient thermal impedance
Kw MoGas = =0 ju_nction to case (per thyristor or
05 MCDS6 o — :: 60° diode)
Zone () NI~ 1200 R, . for various conduction angles d:
[ ~ N thJC
szc / \\\\ 180°
0.4 b6 d Ryc (KIW)
7 DC 0.45
0s / 180° 0.47
120° 0.49
/ 60° 0.505
02 / 30° 0.52
4
.- // Constants for Z, . calculation:
. / .
/4 i R, (KIW) t (s)
. 11 1 0.014 0.015
103 102 107 10° 10 102 10° 2 0.026 0.0095
tis) —= 3 0.41 0.175
08 TTT] I Fig. 9 Transient thermal impedance
K/W ) junction to heatsink (per thyristor
P B %0 or diode)
R - 60°
T o L NN 200 R, for various conduction angles d:
A A N (a0
/ N o d R, (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)
=TT 1 0.014 0.015
’ o 102 10" 100 10° 102 10? 2 0.026 0.0095
" ° (| 3 0.41 0.175
4 0.2 0.67

© 2000 IXYS All rights reserved

E2-21




LIIXYS

MCCG60

Thyristor Module

Preliminary data

3 671 542
VRSM VRRM Type
VDSM VDRM | N N -:
\V \Vi | 1
1700 1600 MCC 60-16i01 B
Symbol Conditions Maximum Ratings
ltruss |rrus Tus =Ty 100 A
lravm 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
Ty = Tum t=10ms (50 Hz), sine 1000 A
Vg = t=8.3ms (60 Hz), sine 1070 A
I2dt Ty; = 45°C t=10ms (50 Hz), sine 6610 A?%s
Vg = t=8.3 ms (60 Hz), sine 6350 A?s
Ty; = Tumm t=10ms (50 Hz), sine 5000 A%s
Ve =0 t=8.3 ms (60 Hz), sine 4810 A%s
(di/dt),, Ty = Tum repetitive, I; = 150 A 150 Alus
f = 50Hz, t, = 200us
Vo =25 Vorw
Ils=0.45A non repetitive, It = ltaym 500 Alus
dig/dt = 0.45 Alus
(dv/dt),, Ty = Ty Vor = 3 Voru 1000 V/us
Rgk = o; method 1 (linear voltage rise)
Pewm Ty = Tum = 30 ps 10 W
It = lravm to = 300 ps 5 w
Peav 0.5 W
Veem 10 \Y,
Ty -40...+140 °C
Tum 140 °C
Tog -40...+125 °C
VisoL 50/60 Hz, RMS t=1min 3000 V~
lisor €1 mA t=1s 3600 VvV~
My 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

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
ITAVM = 2X 64 A
VRRM, DRM = 1600 V

TO-240 AA 3 6

1

pe

o/

Features

¢ International standard package

¢ Direct copper bonded AlLO,-ceramic
base plate

¢ Planar passivated chips

¢ |solation voltage 3600 V~

e Gate-cathode twin pins

Applications

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

Advantages

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

Reduced protection circuits

Dimensions in mm (1 mm = 0.0394")

(<15 3

NS PN IESIEE =l

g‘@ ] TS {I’—éj*
80

92

928
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l MCC60
Symbol Conditions Characteristic Values 10 et
E 1 lgr, Ty, = 125°C
Irrws Torm Tvs = Ty Vr = Verui Vo = Vorw 20 mA T vz Izi sz: 25°C
Vi, Ve I, I-=200 A; Ty, = 25°C 1.70 Ve [ 3:lgr Tyy= -40°C
V1o Ty, = 125°C; For power-loss calculations only 0.85 \% ¢
I Tus =Ty 4.8 mQ J
//
Var V=6V, Ty, = 25°C 1.4 \Y, 3
Ty, = -40°C 1.6 \Y, 1 A2 5}
lor V=6V, Ty, = 25°C 100 mA 1 b
Ty, = -40°C 200 mA 4
1
Ve Tvs = Tuam Vp =25 Viry 0.2 \Y o
leo 10 mA f
-
I T,,=25°C; t, = 10 s, Vy = 6 V 450  mA - o o zoo
— it = lop Tyy = 125°C oM T
s =0.45 A, dig/dt = 0.45 Alus |GD| H\ﬁm | | 6Py = 10W
pRAY _ . _ X | EREN | AT
Iy Ty =25°C; Vp =6 V; Ry = 200 mA 01~ 10 1 15 kA 10¢
lg ————=
t Ty =25°C; Vo =%V 2 s e
o |G‘”: 0.45 A. di[;/dt —045 Alis W Fig. 1 Gate trigger characteristics
t, Tys = Tuaw I+ =120 A, t, = 200 ps; -di/dt = 10 A/pstyp. 150 Us
Vi = 100 V; dv/dt = 20 V/s; Vg = 25 Vory 1000 e
Ty,=25°CH
Qs Tv; = Ty |+ I =50 A, -di/dt = 0.64 Alus 110 pucC T
s 12 A
. . L
Rinsc per thyristor/diode; DC current 0.5 KW ‘ we A Cmit
per module 0.25 KW 100 :
Rincn per thyristor/diode; DC current 0.1 KW !
dg 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 \\
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 mMA 1000

_—
IG

Fig. 2 Gate trigger delay time

© 2000 IXYS All rights reserved
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MCC 72
MCD 72

Thyristor Modules
Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\% \Y Version 1 B Version 8 B
900 800 | MCC 72-08i01 B - MCC 72-08i08 B | MCD 72-08i08 B
1300 1200 | MCC 72-12i0l B [MCD 72-12i01B | MCC 72-12i08 B | MCD 72-12i08 B
1500 1400 | MCC 72-14i0l 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
Symbol Test Conditions Maximum Ratings
ITRMS’ IFRMS TVJ = TVgM o 180 A
taer a1 = 63°C; 180° sine 115 A
TC = 85°C; 180° sine 85 A
Ll eam T, = 45°C; t=10ms (50 Hz), sine 1700 A
V,=0 t =8.3 ms (60 Hz), sine 1800 A
Ty = Tum t=10ms (50 Hz), sine 1540 A
V,=0 t =8.3 ms (60 Hz), sine 1640 A
fizdt T,,=45°C t=10 ms (50 Hz), sine 14 450 A%
V,=0 t =8.3 ms (60 Hz), sine 13 500 A’s
T = Tum t=10 ms (50 Hz), sine 11850 A%s
V,=0 t =8.3 ms (60 Hz), sine 11 300 A’s
(di/dt),, T, =Tum repetitive, 1. = 250 A 150 Alus
f =50 Hz, t, =200 ps
V, =213V, —
IG_ =0.45A non repetitive, | =1, 500 Alus
di_/dt = 0.45 Alus
(dvrdt),, T, =Tow Ve = 2183 Vg, 1000 Vips
R, = o, method 1 (linear voltage rise)
Peu Ty = Tum t,= 30us 10 W
I = laum t, = 300 ps 5 w
Peav 0.5 w
Veem 10 \Y
T, -40...+125 °C
Toom 125 °C
Tog -40...+125 °C
VoL 50/60 Hz, RMS t=1min 3000 V~
lgo 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/diode unless otherwise stated.

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

lrrus = 2X 180 A

Iy = 2X 115 A
VRRM = 800'1800 V
TO-240 AA 6

MCC - - T
Version 1B |

e — — — —

MCD
Version 1B 1 1

e ———

MCC
Version 8 B ! !

MCD
Version 8 B I 1

e ———

Features

e International standard package,
JEDEC TO-240 AA

* Direct copper bonded ALO, -ceramic
base plate

e Planar passivated chips

e |solation 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
e Light, heat and temperature control

Advantages

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

Reduced protection circuits

o
a2}
o

E2-24
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— MCD 72
Symbol Test Conditions Characteristic Values 103
lRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 5 mA
— . — o Poy=120W te= 30us
V., V. I, 1. =300 A; T, =25°C 1.74 \Y H 1=500u5 )
= ~
Vi, For power-loss calculations only (T, = 125°C) 085 V Pow= BW \‘
r 3.2 mQ 10 N q 4 -
N
Ver V, =6V, T, =25C 25 \Y A\
T,, = -40°C 26 V Tvs 4 a
ler V, =6V, T, = 25°°C 150 mA . \ M
T, =-40°C 200 mA / /
VGD TVJ = TVJM; VD =213 VDRM 0.2 v ! /I /)
leo 10 mA / y
o ( 1 T lgr(Tuy= —40°C))
I, T,=25°C;t,=10ps; V, =6V 450 mA SO 1 7o oo
I; = 0.45 A; di/dt = 0.45 A/ps MK N T
_ L H lGT(T\/J= 25°C)
I, T,=25°C; V=6V, R, = 200 mA ofl TN 1w
tgd TVJ — 25°C, VD =1/2 VDRM 2 us 0.01 0.1 1 10 A
I, = 0.45 A; di /dt = 0.45 Als _ fo = A
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 V/ps; V= 2/3 V,, 100 ; T
_ . _ St — Ks ! T,-25G
Qg Ty, = Ty I I =50 A, -di/dt = 6 Alus 170 pC !
| 45 A
- - typ. 44 Limit
Ric per thyristor/diode; DC current 0.3 KW I
per module other values 0.15 KW 1\
R« per thyristor/diode; DC current see Fig. 8/9 05 KW 10 1
per module 0.25 K/W Y
dg Creepage distance on surface 12.7  mm T o q
d, Strike distance through air 9.6 mm ANBEA
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

=—25
45.]#.‘ :'; < ‘ ()
iy Gii e 'S By I T T ¢
el _u:ei e IChCiCECE e CeiEeE o/i
80 80 * 80
92 92 92
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MCC 72
MCD 72

2500 10° 250
b (), s () ws| Mo OYer A oc L
A 50Hz, 80% Vo P 180 °sin
A 1202 L |
2000 200 A 602 L
e /, 302 L
ITSM lT vl
TI;SM TJizdt T A {
1500 \ 7, -45°C |t 180 ><
W T,,=45°C |
J 1o = yA AW
A ] T=125°C [ N
1000 A\ 100 \
N
\ \
A \\ N \
T,=125°C \\\ N
500 50 \\ N
o] w 0
107 102 107 10° 10 1 2 3 6 8 10 0 50 100 150
t{s) ——= Hms) ——m To{°C) —=
Fig. 3 Surge overload current Fig. 4 [i*dt versus time (1-10 ms) Fig. 4a Maximum forward current
Lo lesy: Crest value, t: duration at case temperature
250 R KW Fig. 5 Power dissipation versus on-
w 0.4 state current and ambient
/ temperature (per thyristor or
b 0.6 .
200 — / diode)
Vv 0.8
B | o
7 N N
180 | / N N \( / 1.2
F // / 15
L )( % :
100 L / / / < / 2
A T NN
g A L~ oc ~ ™ 4 / 3
I~ 180 °sin NG /
I N e S SR P o T B S N \\\\é (Q
50 4 - 60 L ]
/ ™~ s0= L \\\\\\ES§
- NN§§
0
0 50 100 150 0 50 100 150
Fravnts Tpaum (A) ——m TA*C) ——o=
1200 R (KW Fig. 6 Three phase rectifier bridge:
W 0.03 Power dissipation versus direct
T80 / output current and ambient
T pa e temperature
Piot 0.08
| /
800 \ / 0.1
\ 0.15
600 3 /f // 0.25
NN %
Circuit ™ \\( 03
400 A B6 /
y 0.5
3x MCCT2 or N §( /| /
3 x MCD72 ~
* SRR
200 (/ - )
)% N
A B
0
0 100 200 300 0 50 100 150
Laauml(A) —— Ta(°C) ——=
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— MCD 72
1500 B 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 / o4
/ 4 j? 0.15
4 N 0.25
4 Circuit N 03
500 / W3 K j / 0
3 x MCC72 or .
J%4 3 x MCD72 ~NJ [ RDY / /
o ~~L ] TN
LA T T
A,
0
0 50 100 150 200 250 o] 50 100 150
lows (A) —— Ta°C) —»
04 [ Fig. 8 Transient thermal impedance
KW oo y . 00 ju_nction to case (per thyristor or
MCD72 r.e R 60° diode)
sz 03 Zonc O j// [ :\ 120° R, for various conduction angles d:
74 180°
A BN 0o d R (KIW)
// DC 0.3
oz // /4 180° 0.31
. 120° 0.33
§747/4 60° 0.35
VA, 30° 0.37
01 '/4;//,
' AL Constants for Z, . calculation:
.
2 i Ry (KIW) |t (s)
o ] 1 0.008 0.0019
103 102 10" 100 10" 102 108 2 0.054 0.047
tly —= 3 0.238 0.3
06 ] u ’ I Fig. 9 Transient thermal impedance
KW MeCTs 7 =50 junction to heatsink (per thyristor
MCD72 A// N . or diode)
05 NS o
TZ 0 7 / [ 120° R, for various conduction angles d:
ok N 150°
0.4 e d Ry« (KIW)
DC 0.5
o 180° 0.51
120° 0.53
60° 0.55
02 ’ 30° 0.57
/
. % Constants for Z, , calculation:
“ [ R, (KW) | t(s)
o |+ 1 0.008 0.0019
100 10 o - o - 10 o 2 0.054 0.047
t —= 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

VRSM VRRM Type
VDSM VDRM
\ \

2100 2000 MCC94-20i01B  MCD 94-20i01 B

2300 2200 MCC94-22i01B  MCD 94-22i01 B

Symbol Test Conditions Maximum Ratings

ITRMS TVJ = TV(;]M . o 180 A

- AvM T.=85°C; 180° sine 104 A

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

Jizdt T, =45°C t=10ms (50 Hz) 14450 A%s
V,=0 t=18.3 ms (60 Hz) 13500 A%s
T, = Tom t=10ms (50 Hz) 11850 A%s
V,=0 t=8.3 ms (60 Hz) 11300 A%s

(di/dt),, T, =T repetitive, I, =250 A 150 Alus
f=50Hz, t, =200 ps
V, =213V,
Il = 0.45A, nonrepetitive, I, =1, 500 Alus
di/dt = 0.45 Alus

(dvrdt),, T, = Tom Vor =213V, 1000 Vlus
R, = o, method 1 (linear voltage rise)

Peu T = Tuom t,= 30us 10 W
L=l t, = 300 ps 5 W

Peav 01.5 w

VRGM 0 v

T, -40 ...125 °C

Toom 125 °C

Teg -40 ...125 °C

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

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

Terminal connection torque (M5)

Weight Typical including screws

90

2.5-4.0/22-35 Nm/lb.in.

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

leus = 2X 180 A
ITAVM 2X 104 A
VRRM = 2000'2200 V

3 67 1 542

- _-—— l
Mcc | !

3 1 542

_——— - A
MCD : :
Features

e International standard package,
JEDEC TO-240 AA

* Direct Copper Bonded AlO, -ceramic
base plate

e Planar passivated chips

e |solation 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
e Light, heat and temperature control

Advantages

e Space and weight savings

e Simple mounting with two screws

¢ Improved temperature and power
cycling

¢ Reduced protection circuits

o
[}
©

E2-28
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MCC 94

MCD 94
Symbol Test Conditions Characteristic Values 10 et
O C 1:0gy, Tyy= 125°C
IRRM’ IDRM TVJ = TVJM’ VR - VRRM 15 mA vz I; szz 25°C
V. I, =300A;T,=25°C 1.74 \% Ve [ 3ler: Tyy= 40°C
Vo For power-loss calculations only (T,, =T, 0.85 \% g
r. 3.2 mQ )
//
Vg vV, =6V, T,=25°C 1.5 \ t
T, =-40°C 1.6 \ 1 M2 e
lor vV, =6V, T,=25°C 100 mA A
N 1
T, =-40°C 200 mA 4
Voo Ty, =Toan V5 =213V, 0.25 \ I -
leo T, =Ty V5 =213V, 10 mA | i
'L Ty, =25°C; V, =6 V; t, =30 us 200 mA | 4Py =05W
di_/dt =0.45 Alus; I, = 0.45 A lop Ty = 125°C 5:Pgy = 5W
= 25°C;V, = 6 V; R, = L 1] T g
|H -I'vJ =25°C; VD—GV, RGK—oo 150 mA 01 Ll 1
o 100 10t 102 10°  mA 104
to T, =25°C, V=112V, 2 us lg — =

di_/dt =0.45 A/us; I, =0.45 A

t Ty, = Ty Vi = 100 V; V, = 213V

q % vam?

t,=200ps  typ. 185 us

DRM’

dv/dt =20 V/us; |, =150 A; -di/dt = 10 Alus
Q. } Ty = T 170 uC
[y -di/dt =6 Alus; |, =50A 45 A
Ric per thyristor; DC current 0.22 KW

per module 0.11 KW
Rk per thyristor; DC current 0.42 KW

per module 0.21 KW
dg Creeping distance on surface 127 mm
d, Creepage distance in air 9.6 mm
a Maximum allowable acceleration 50 m/s?

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

Fig. 1 Gate trigger characteristics

1000 —r
Ty;=25°CH
T K
tod
typ1 [>Limit
100
1
\
10
\
\
\
\ M
N
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 R, (KIW) d R, (KIW)
Moxi0 - 28/08 DC 0.22 DC 0.42
%:i—' 180° 0.23 180° 0.43
0 } 5 120° 0.25 120° 0.45
s 8 60° 0.27 60° 0.47
T 30° 0.28 30° 0.48
< Constants for Z, . calculation: Constants for Z, , calculation:
<
< . .
I alalE: S, i‘ I [ R,; (K/W) t (s) [ R, (KIW) t (s)
— [fe)
§ i S * 1 0.0066 0.0019 1 0.0066 0.0019
80 2 0.0678 0.0477 2 0.0678 0.0477
2 3 0.1456 0.344 3 0.1456 0.344
4 0.2 1.32
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_— MCD 95
Thyristor Modules lteus = 2X 180 A
Thyristor/Diode Modules lavm = 2X 116 A
VRRM = 800'1800 V
VRSM VRRM Type TO-240 AA 3 6 .
VDSM VDRM 1 45
\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 95-14i0l1 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 95-18i0l1 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 <
I trmst 1erms Ty = Tum 180 A 3 1 542
o e T = 85°C; 180° sine 116 A
Low lesw  Tuy = 45°C; t=10ms (50 Hz), sine 2250 A MCD . ]
V,=0 t = 8.3 ms (60 Hz), sine 2400 A Versionl L <L
T, =T t=10ms (50 Hz), sine 2000 A 3 6 1 5 2
V,=0 t =8.3 ms (60 Hz), sine 2150 A
fizdt T, =45°C t=10 ms (50 Hz), sine 25 300 A?s \'\;Ieci(s:ion 8 A0 1T 01
V.=0 t =8.3 ms (60 Hz), sine 23 900 A’s LT
T = Tum t=10 ms (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
(di/dt),, Ty, = T repetitive, 1. = 250 A 150  AUS  Version 8 1R
f =50 Hz, t, =200 ps rom
V. =23V
D DRM
IG_ =045A non repetitive, I =1, 500 Alus Features
di_/dt = 0.45 Alus e International standard package,
. JEDEC TO-240 AA
(dv/dt),, T, =T, : V_=2/3V 1000  Vlus _ _
R = o::/?Mmethod 1 (IineDaRr voltaggRrhiAse) * Direct copper bonded Al,O, -ceramic
oK base plate
Pow T = Tum t,= 30us 10 W e Planar passivated chips
[ t, = 300 us 5 W ¢ Isolation voltage 3600 V-~
Pe 0.5 wW e UL registered, E 72873
e Gate-cathode twin pins for version 1
Veen 10 Y
T, -40...+125 °C Applications
T 125 °C
T -40..+125 °C ¢ DC motor control
- . * Softstart AC motor controller
VisoL 50/60 Hz, RMS t=1min 3000 V-~ e Light, heat and temperature control
oo, S L MA t=1s 3600 V-~
M, Mounting torque (M5) 2.5-4.0/22-35 Nm/lIb.in.  Advantages
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/lb.in. e 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

¢ Improved temperature and power

cycling

e Reduced protection circuits

o
a2}
o
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Symbol Test Conditions Characteristic Values 103
lRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 5 mA
o _ tp= 30us
V., V, I, 1.=300A; T, = 25°C 15 Vv | [T | resoos
= ~
Vi, For power-loss calculations only (T, = 125°C) 08 V Pow= BW \‘
r 24 mQ 10 N q 4 -
N
Ver V, =6V, T, =25C 25 \Y A\
T,, = -40°C 26 V Tvs 4 a
ler V, =6V, T, = 25°°C 150 mA . \ M
T, =-40°C 200 mA / /
VGD TVJ = TVJM; VD =213 VDRM 0.2 v ! /I /)
leo 10 mA / y
o ( 1 T lgr(Tuy= —40°C))
I, T,=25°C;t,=10ps; V, =6V 450 mA SO 1 7o oo
I; = 0.45 A; di/dt = 0.45 A/ps IS N T
_ L H lGT(T\/J= 25°C)
I, T,=25°C; V=6V, R, = 200 mA ofl TN 1w
tgd TVJ — 25°C, VD =1/2 VDRM 2 us 0.01 0.1 1 10 A
I, = 0.45 A; di /dt = 0.45 Als _ fo = A
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 V/ps; V= 2/3 V,, 100 ; T
_ . _ St — Ks ! T,-25G
Qg Ty, = Ty I I =50 A, -di/dt = 6 Alus 170 pC !
I 45 A
- - typ. 44 Limit
Ric per thyristor/diode; DC current 0.22 KW I
per module other values 0.11 KW 1\
R« per thyristor/diode; DC current see Fig. 8/9 0.42 KW 10 1
per module 0.21 KW Y
dg Creepage distance on surface 12.7  mm T o q
d, Strike distance through air 9.6 mm ANBEA
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

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

mountig holes

M5x10 28/08 . M5x10 28/08 ®
/ - e . / -
3 ‘ 2 3 I
gag 8 i Lk SR
o 1 o
i ¥4 ) SRR
65—’1 ' * _735,5<L—65—>! !
(=-20->t=-20-==—25 (=-20->t=-20->f=—25—>
_15>|_>‘ :rr _15>‘ ‘ °
e — - i
d AL Rk f d R & 2
> a5 | B ZN Nz~ il N © Al L] ]
RIS == Y™ u:_?&; 5 T PO
02 02
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3000 105 250
Vg =0 Volt
] A’ » DC
A 50Hz, 80% Vs A A"/ 180 °sin
2500 1 1202 L
200 V / 60 L [
AWAEERE
2000 T fiat T bravm
[ 150 /
\ T,,=45°C '/ \
1500 L \
\\ N v = 100 A\
L= \
1000 NN N
T.=125C NI N = N
\\ T,,=45°C = 50
500 /
/ T=125°C }‘
0 10* 0
10° 10° 107 10° 10! 1 2 4 [¢] 8 10 0 50 100 150
i(s) —» tfms) ———a= T (°C) ———=
Fig. 3 Surge overload current Fig. 4 [i*dt versus time (1-10 ms) Fig. 4a Maximum forward current
Lo lesy: Crest value, t: duration at case temperature
250 . .. .
Reun: KW) Fig. 5 Power dissipation versus on-
w 04 state current and ambient
V] \ / o8 temperature (per thyristor or
200 PS4 / ' diode)
T P A 4 /' 0.8
T f 1
) g4 | |/ /1 / /
-
s 1.2
/1/ 7 \\ \/ /
L 1.5
AN N A
100 TP A N N 2
4 Z\\\\\ & AN >(
. M~ 180 °sin ~ N 3
177‘\\:\\:\ 1202 L \\\\\\\5 (‘ /
N
50 7 I 60 L ~
7 = S NS
Z{ RNSS
0
0 50 100 150 0 50 100 180
travms leavm(A) ———m Ta°C) ——m=
1000
Rywa: (KW) Fig. 6 Three phase rectifier bridge:
w - 0.03 Power dissipation versus direct
) N //_ e output current and ambient
4 temperature
T , // N - 008
° / N 0.12
600
(1 /' 0.15
VYL o
400
Circuit \ V‘ 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= TH(°C) —
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- MCD 95
1200 Ruse (kW) Fig. 7 Three phase AC-controller:
w - 0.03 Power dissipation versus RMS
1000 ¢ N 0.06 output current and ambient
4 NERN e temperature
N |~ 0.08
T p(nt 800 / \ / /
s 0.12
4 /015
600 N ¥
N /,( a 0.3
% N N 05
400 = LS ’( 4
// Circuit e N (\(
% w3 N
200 3 x MCC95 or ™
P% 3 x MCD95 \\‘\4\\ (Zk\
—
o L1 [[I1] S
[¢] 50 100 150 200 250 0 50 100 150
I () —— TA°C) —»
03 l I l | Fig. 8 Transient thermal impedance
KW " :\ S—— ju_nction to case (per thyristor or
0.25 = 7 4 _\‘ 60 diode)
A4 NI~ o0 R,.,c for various conduction angles d:
= 114 i
0.2 ///, NS DG d RthJC (K/W)
DC 0.22
///// 180° 0.23
0.15
)%/ 4 120° 0.25
7Y // 60° 0.27
01 44/ 30° 0.28
/ 4
ALY
s ’/‘%/ Constants for Z, . calculation:
- ;/ [ R, (KIW) t.(s)
. L —4+1] 1 0.0066 0.0019
o - " o . . o 2 0.0678 0.0477
tis) — 3 0.1456 0.344
0.5 u Fig. 9 Transient thermal impedance
Kw vs \‘: s HH junction to heatsink (per thyristor
Zo 1) A/, NN or diode)
TZ o /// N :\ 120° R, for various conduction angles d:
thlK A \ o —
y 180
N be d Ry (KIW)
0.3 / DC 0.42
A A 180° 0.43
74 120° 0.45
V///1 o
0.2 /y/ 60 0.47
37% 30° 0.48
v/ /4
01 A %4 Constants for Z, . calculation:
oy 4 .
/%/ i R, (K/W) t (s)
o =t 1T 1 0.0066 0.0019
108 100 1o 10 . 1 18 o 2 0.0678 0.0477
ts) — 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 1 N -:
v v 1 |
900 800 MCC 122-08i01
1300 1200 MCC 122-12i01
1500 1400 MCC 122-14i01
1700 1600 MCC 122-16i01
1900 1800 MCC 122-18i01
Symbol Conditions Maximum Ratings
lrrms 300 A
ltavm T. = 85°C; 180° sine 128 A
Irswm Ty, = 45°C t=10ms (50 Hz), sine 3600 A
V=0 t=8.3 ms (60 Hz), sine 3850 A
Ty = Tum t=10ms (50 Hz), sine 3200 A
Ve=0 t=8.3 ms (60 Hz), sine 3420 A
I2dt Ty; = 45°C t=10ms (50 Hz), sine 64800 A?s
V=0 t=8.3 ms (60 Hz), sine 62300 A%s
Ty = Tum t=10 ms (50 Hz), sine 51200 A%s
V=0 t=8.3 ms (60 Hz), sine 49100 A%s
(di/dt),, Ty = Tum repetitive, I; = 500 A 150 Alus
f = 50Hz, t, = 200us
Vp =213 Voru
Is=05A non repetitive, I; = 500 A 500 Alus
dig/dt = 0.5 Alus
(dv/dt),, Tvws = T Vor = 25 Vpru 1000 Vius
Rgk = «; method 1 (linear voltage rise)
Pou Tus = Tum t-= 30 us 120 w
It = lravm t, = 500 ps 60 w
Psav 8 W
Veem 10 \Y
Ty -40...+125 °C
Tuam 125 °C
Teg -40...+125 °C
VisoL 50/60 Hz, RMS t=1min 3000 V-~
lisor €1 mA t=1s 3600 V-~
My Mounting torque (M6) 2.25-2.75/20-25 Nm/lb.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 = 2X300 A
by = 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")

15
124
DI

e

948
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[ 1]

Symbol Conditions Characteristic Values

Irems lorm Tvs = Tusms VR = Verrws Vo = Voru 10 mA

Vo, Ve I, - =120 A; T,; = 25°C 1.13

V1o Ty, = 125°C; For power-loss calculations only 0.85 \%

Iv Tvs = Tuam 2 mQ

Var Vp=6V; Ty, = 25°C 1.4 \%

Ty, = -40°C 1.6 \%
lot Vp=6V; Ty, = 25°C 150 mA
Ty, = -40°C 200 mA

Voo Tus = Tuams Vo =23 Viru 0.2 \%

lep 10 mA

I Ty, =25°C;t, =10 s, Vp =6V 300 mA
Il =0.45 A, dig/dt = 0.45 Alus

Iy Ty;=25°C; Vp=6V; Rgy = 200 mA

tya Ty; =25°C; Vp =% Vpry 2 us
I = 0.45 A; dig/dt = 0.45 Alus

t, Ty; = Tysm I+ =120 A, t, = 200 ps; -di/dt = 10 A/ustyp. 150 us
Vs =100 V; dv/dt = 20 V/us; Vp =23 Vpru

Qs Ty; = Tyam Iy I =200 A, -di/dt = 50 A/us 330 pc

lam 180 A

Rinsc per thyristor/diode; DC current 0.2 KW
per module 0.1 KW

Rinen per thyristor/diode; DC current typ. 0.1 KW

dg Creepage distance on surface 12.7 mm

da Strike distance through air 9.6 mm

a Maximum allowable acceleration 50 mi/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

\Y, \Y, Version 1 Version 1

900 800 MCC 132-08io1 MCD 132-08io01

1300 1200 MCC 132-12io01 MCD 132-12i01

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

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

1900 1800 MCC 132-18io1l MCD 132-18i01

Symbol Test Conditions Maximum Ratings

lTRMS’ IFRMS TVJ = TVBJM . o 300 A

ravm Jeavm T = 85°C; 180° sine 130 A

Lramr Tesu T, = 45°C; t=10ms (50 Hz), sine 4750 A
V.=0 t=8.3ms (60 Hz), sine 5080 A
T = Tuam 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=8.3ms (60 Hz), sine 108 000 A?s
T = Tuam t=10ms (50 Hz), sine 89 500 A?s
V,=0 t=8.3ms (60 Hz), sine 86 200 A%s

(di/dt),, T = Tum repetitive, I, = 500 A 150 Alus
f =50 Hz, t, =200 ps
V, =283V,
Il,=05A non repetitive, 1. = 500 A 500 Alus
di /dt = 0.5 A/us

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

Peu T, = Toum t,= 30us 120 W
=1 t, = 500 ps 60 w

Peay 8 w

Veeu 10 \Y

Ty, -40...+125 °C

Toom 125 °C

T -40...+125 °C

VisoL 50/60 Hz, RMS t=1min 3000 V~
lgo 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/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

lrus = 2X 300 A
2x 130 A
800-1800 V

I TAVM

VRRM

3 67 1 542

MCC : !

3 1 542

_—_—— _-—— i

MCD : :
Features

e International standard package

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

e Planar passivated chips

e |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

N
[se}
o
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Symbol Test Conditions Characteristic Values 103
lRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 10 mA
V.,V I, 1, =300 A; T,, = 25°C 136 V Paci2ow | 77 2
T VE T F T v T : || G0W ==500us
= ~
Vi, For power-loss calculations only (T, = 125°C) 08 V Pow= BW \‘
r 15 mQ 10 N q 4 -
N
Ver V, =6V, T,=25°C 25 V A\
T,, = -40°C 26 V TVG A 4
lor V, =6V, T, = 25°OC 150 mA . \ M
T, =-40°C 200 mA / /
VGD TVJ = TVJM; VD =213 VDRM 0.2 v ! /I /)
leo 10 mA / y
o ( 1 T lgr(Tuy= —40°C))
I, T,=25°C;t,=30ps; V, =6V 300 mA SO 1 7o oo
I, =0.5A,; di/dt=0.5 Alus g1l | N T
G G - y. M- 1o(Tw=  25°C)
I, T,=25°C; V=6V, R, = 200 mA ofl TN 1w
tgd TVJ — 25°C, VD =1/2 VDRM 2 us 0.01 0.1 1 10 A
I, = 0.5 A; di /dt = 0.5 Alus _ fo—= A
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 V/ps; V= 2/3 V,, 100 ; T
_ . _ D Ks ! T,225C
Qg Ty, = Ty I 1: =300 A, -di/dt = 50 Alus 550 pC !
I 235 A
K K typ. {4 Limit
Ric per thyristor/diode; DC current 0.23 KW I
per module other values 0.115 K/W 1\
R« per thyristor/diode; DC current see Fig. 8/9 0.33 KW 10 1
per module 0.165 K/W Y
dg Creepage distance on surface 12.7  mm T o q
d, Strike distance through air 9.6 mm ANBEA
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
0.0t I 01 1 A 10

Dimensions in mm (1 mm = 0.0394")

MCD

i ——
5 ';*15“7/'\ E:ﬂ 1 2 3 _—Iﬂ;?/’\
1 Y S [l Y-

e e eaolglai
G CICHISICRg B IS
<17 X el | »

40— 40—

j-————63 i e o

Fig. 2 Gate trigger delay time

© 2000 IXYS All rights reserved
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MCC 132
MCD 132

4000 106
hrsm i2t
T A T
A?s
3000 \
\ 50 Hz
\ 80 % Viaw
NI 7= Sasc
i
2000 ‘\ 108 ]
\ Ty, =45°C — 4=
L o
Ty, = 125°C -
1000 N
\\
\\
\\
0 104
0.001 0.01 0.1 s 1 1 ms 10
—_—t —_— ¢
Fig. 3 Surge overload current Fig. 4 it versus time (1-10 ms)
Liewr lesu Crest value, t: duration
400
W Rinuat {K/W)
0.3
0.4
300 /
e 0s
/‘ 0.6
0.8
200 /
)\ 1
LA T 1.4
AL I T T~ oc KN /
100 AL T THL T 180 °sin \( 1.8
T 12021 (L
MO 602 L 1 (
—— o
]l 30 L "
il NS
0
0 50 100 150 200 250 300 0 50 100 150
b TramlA) ——m- TA°C) ——=
2000
Rk (K/W)
w
/- 0.03
0.04
1500
T P 0.06
/- 0.08
0.1
1000 /
0.15
&/ 0.2
Circuit N / 03
B6 N i
500 3 x MCC132 or = ~
3xMCD132 - NN
~
\\$
L1
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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— MCD 132
2000
w Runws’ Kw) Fig. 7 Three phase AC-controller:
/ 0.03 Power dissipation versus RMS
0.04 output current and ambient
1500 0.06 temperature
P < / 0.08
0.1
1000 / 015
\( 0.2
Circuit )( / 03
500 wa o A
3 x MCC132 or - NIARM
3 x MCD132 - NN
—
0
0 100 200 300 400 50 100 150
leus (A) — T(°C) —»
04 I I Fig. 8 Transient thermal impedance
KW | P junction to case (per thyristor or
Zige 1) > diode)
L~ 7 60°
TZWC v ’/ 120° R,,,c for various conduction angles d:
/ Y 18 d Rye (KIW)
ar ol OC
> - DC 0.230
02 / d 180° 0.244
' // 4 120° 0.255
v, 60° 0.283
V/ 30° 0.321
0.1 AN
: /4 Constants for Z_ . calculation:
=T oy
/'4 A i R, (KIW) t (s)
. i 1 0.0095 0.001
102 102 107 Y 10° 10' 102 10° g 823;5 8:265
05 Fig. 9 Transient thermal impedance
Kw H- . HH junction to heatsink (per thyristor
Zow Tl o or diode)
TZ'”“ o4 g //,— 120° R, for various conduction angles d:
P 180° I 11
/ / ; T T oc d Ry (KIW)
0.3 Y% DC 0.330
A/ 180° 0.344
// 120° 0.355
02 / 7 60° 0.383
30° 0.421
LAV,
01 = V.4 Constants for Z, , calculation:
L~
ol Z i R, (KIW) t (s)
——
0 sul 1 0.0095 0.001
103 107 107 10° 102 10° 104 2 0.0175 0.065
tis) ——m 3 0.203 0.4
4 0.1 1.29
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MCC 161
MCD 161

High Voltage Thyristor Module
High Voltage High Voltage

VRSM RRM Type
VDSM DRM
\Y \Y

2100 2000 MCC 161-20io01  MCD 161-20i01

2300 2200 MCC 161-22i01  MCD 161-22io01

Symbol Test Conditions Maximum Ratings

ITRMS TVJ = TV(;]M . o 300 A

I avm T.=85°C; 180° sine 165 A

Lrm T, =45°C; t=10ms (50 Hz) 6000 A
V,=0 t=8.3ms (60 Hz) 6400 A
T, = Tom 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, = Tom t=10ms (50 Hz) 137000 A?’s
V,=0 t=8.3ms (60 Hz) 128000 A?’s

(di/dt),, T, =T repetitive, I.= 500 A 150 Alus
f=50Hz, t, =200 ps
V, =213V,
Il = 0.5 A, nonrepetitive, I =1, 500 Alus
dig/dt= 0.5 Alus

(dvrdt),, T, = Tom Vor =213V, 1000 Vlus
R, = o, method 1 (linear voltage rise)

Peu T = Tuom t,= 30us 120 W
L= laum t, = 500 ps 60 w

Peav 18 w

VRGM 0 V

T, -40 ...125 °C

Toom 125 °C

Teg -40 ...125 °C

VoL 50/60 Hz, RMS t=1min 3000 V~
leo, 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

lrus = 2X 300 A
lany = 2X 165 A
Vg = 2000-2200 V

3 671 542

-_——— - l
Mcc | !

3 1 542

_——— - l
MCD : :
Features

e International standard package

* Direct Copper Bonded Al O, -ceramic
base plate

e Planar passivated chips

e |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

Space and weight savings
Simple mounting

Improved temperature and power
cycling

Reduced protection circuits

E2-40
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Symbol Test Conditions Characteristic Values ‘03
IRRM‘ IDRM VJ = TVJM; VR = VRRM 40 mA =
_ ; _ oo etoow | 1o 3OS
vV, I, = 300 A;T,=25C 1.36 \% | oo [ esoous Y
= ~
Vo, For power-loss calculations only (T, = T,,) 0.8 % Pous 8V \‘
r 1.6 mQ 10 N - V4 -
\
s V, =6V, T,=25C 2 Vv A}
T,,=-40°C 2.6 Vv Tvs A a
lor V, =6V, T,= 25°°C 150 mA \ M
T,, =-40°C 200 mA ) y /
VGD TVJ = TVJM; VD =213 VDRM 0.25 v ! /’ /)
leo T, =T,w V=283V, 10 mA // y
ors. _ . —_ 1 T lGT(TVJ: —40°C)
I, T_w =25°C; V, = 6 V,t,=30us 200 mA olTe 1 5o oo
di_/dt = 0.45A/us; |, =0.45 A S T s 250
o . — . —_— "~
I, T, =25°C; V=6V, R = 150 mA o T 1w
tgd T_\/J = 25°C; VD =1/2 VDRM 2 us 0.01 0.1 | 1 10 A
di/dt=0.5 Alps;l, = 0.5 A ] e y o
Fig. 1 Gate trigger characteristics
t, Ty = Toaw Ve =100 V3V, =213V 1, =200 ps  typ. 150 us
dv/dt =20 V/us; 1. =160 A; -di/dt = 10A/ps 100 ; i
= we ‘ T,225C
Q. } TV_J = Tym . 550 uc !
e -di/dt = 50 A/us; |.=300 A 235 A
: typ. [ Limit
Ric per thyristor; DC current 0.155 KIW I
per module 0.078 KW 1\
Rk per thyristor; DC current 0.225 K/W 10 X
per module 0.113 K/wW Ay
d, Creeping distance on surface 12.7 mm T o q
d, Creepage distance in air 9.6 mm T
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
0.0t I 01 1 A 10

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:
_ R i Ry, (KIW) |t (s) i Ry (KW) | t(s)
2 C
] C 5 J‘q 7 : gi 1 0.0072 0.001 1 0.0072 0.001
wl o < <> 87, U
*}_‘ﬁ‘: M8 %%jj’ 2 0.0188 0.08 2 0.0188 0.08
- . 3 0.129 0.2 3 0.129 0.2
<t
L N 4 0.07 1.0
b 40—
,———63————J
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MCC 162
MCD 162

Thyristor Modules
Thyristor/Diode Modules

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

1300 1200 MCC 162-12i01 MCD 162-12io1

1500 1400 MCC 162-14iol MCD 162-14iol

1700 1600 MCC 162-16i01 MCD 162-16io01

1900 1800 MCC 162-18i01 MCD 162-18io1

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TVJ = TVgM o 300 A

tar a1 = 80°C; 180° sine 190 A
T, =85°C; 180° sine 181 A

[ F T,,=45°C; t=10 ms (50 Hz), s!ne 6000 A
V,=0 t =8.3 ms (60 Hz), sine 6400 A
T,=Tum t=10ms (50 Hz), sine 5250 A
V = t =8.3 ms (60 Hz), sine 5600 A

fizdt T,,=45°C t=10 ms (50 Hz), sine 180 000 A%
V = t =8.3 ms (60 Hz), sine 170 000 A’s
T = Tum 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,=T, repetitive, 1. = 500 A 150 Alus
f =50 Hz t, =200 ps
V, =23V,
|G =05A non repetitive, | = 500 A 500 Alus
di_/dt = 0.5 Alus

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

Peu Ty = Tum t,= 30us 120 W
I = laum t, = 500 ps 60 w

Poav 8 W

Veem 10 \Y

T, -40...+125 °C

Toom 125 °C

Tog -40...+125 °C

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

M, Mounting torque (M6) 2.25-2.75/20-25 Nm/lIb.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

lrus = 2X 300 A
2x 190 A
800-1800 V

I TAVM

VRRM

3 671 542

MccC ! !

3 1 542

_—_—— _-—— h

MCD : :
Features

¢ International standard package

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

¢ Planar passivated chips

e |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

¢ Improved temperature and power
cycling

e Reduced protection circuits

E2-42
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Symbol Test Conditions Characteristic Values 103
lRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 10 mA
V.,V I, 1, =300 A; T,, = 25°C 125 Vv Paci2ow | 77 2
Ve T F” v v T : || pow | ==200us
= ~
Vi, For power-loss calculations only (T, = 125°C) 088 V Pow= BW \‘
‘. 115 mQ 0 N4 A
N
Ver V, =6V, T,=25°C 25 V A\
T,, = -40°C 26 V TVG A 4
lor V, =6V, T, = 25°OC 150 mA . \ M
T, =-40°C 200 mA / /
VGD TVJ = TVJM; VD =213 VDRM 0.2 v ! /I /)
leo 10 mA / y
_ o, _ . _ ( 1 T lgr(Tuy= —40°C))
I, T,,=25°C; L, = 30ps;V,=6V 300 mA olTe 1 5o oo
I, = 0.5 A; di/dt = 0.5 Alus &l & 1 N
- £ [ lar(Tw=  25°C)
I, T,=25°C; V=6V, R, = 200 mA ofl TN 1w
tgd TVJ — 25°C, VD =1/2 VDRM 2 us 0.01 0.1 1 10 A
I, = 0.5 A; di /dt = 0.5 Alus _ fo = A
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 V/ps; V= 2/3 V,, 100 ; T
_ . _ G — Ks ! T,-25G
Qg Ty, = Ty I 1: =300 A, -di/dt = 50 Alus 550 pC !
I 235 A
- - typ. 44 Limit
Ric per thyristor/diode; DC current 0.155 K/W I
per module other values 0.0775 K/W 1\
R« per thyristor/diode; DC current see Fig. 8/9 0.225 K/W 10 1
per module 0.1125 K/W Y
dg Creepage distance on surface 12.7  mm T o q
d, Strike distance through air 9.6 mm ANBEA
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
0.0t I 01 1 A 10

Dimensions in mm (1 mm = 0.0394")

MCC Version 1 MCD Version 1

. NIEN oY AT q*lijiy?
¥ : AT | k- )
Eraraiz|lizsliizsi R T OB LG & =
A e gR I CE ISk
17, < <17 <
40— © le— 40— 0
63 63—

Fig. 2 Gate trigger delay time

© 2000 IXYS All rights reserved
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MCC 162
MCD 162

6000 10°
Irsm (t), Tesm(®) A2s Vg = 0 Volt
A 50Hz, 80% Ve
5000
4000 T fiect
T Trsw \ P ///
| =
FSM \ Tw=45DC vJ //
3000 \ 10°
\\ > T,=125°C
LN
2000 N
Tu=125"C| "N
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

T

400 L1111
» DC
A 180 °sin
120 L[]
oo L [}
300 '/ s L [
ITAVM A
, 7/
FAVM ///
/ 7/
\
200 i 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

TSM! "FSM*
400
" Rius’ (KW) Fig. 5 Power dissipation versus on-
/ 03 state current and ambient
04 temperature (per thyristor or
300 / os diode)
I |
7 /' 0.6
0.8
200 /
1
f ARZNRSN 14
AT T — oc N /
P AL T T 180 °sin ] 5{ 1.8
100 ST 1202 L ] b
M T 60 L T
™ 30 L T~ 2
’”
I RS
0 & LTI
0 50 100 150 200 250 300 0] 50 100 150
bravna: TeavnalA) ——- Tu°C) —»
1500
\ Riar KW Fig. 6 Three phase rectifier bridge:
w 0.03 Power dissipation versus direct
0.08 output current and ambient
temperature
Pua 0.06
1000 0.08
0.1
N / i~ 015
N 0.2
s
4
Circuit %% I 0.3
B6 -
3 x MCC162 or
3 x MCD162 | ()
\\7&
\1
0
0 100 200 300 400 500 0 50 100 150
IdAVM(A) " TA(DC) —
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11}(578 MCC 162
o MCD 162
2000 Rewa W) Fig. 7 Three phas_e A_C-controller:

W - 003 Power dissipation versus RMS
0.08 output current and ambient
' temperature
1500 0.06
Pra |~ 0.08
i~ 0.1
1000 0.15
(A
X - 02
vCviglcuit ™~ \Z I
500 3 x MCC162 or = X
3 x MCD162 ] ~
~1 T 7(\
N
0
0 100 200 300 400 0 50 100 150
lams () —— TA°C) —
0.25 Fig. 8 Transient thermal impedance
KW 200 junction to case (per thyristor or
Zpe () // | o diode)
TZ o2 i | [}~ 1200 R, for various conduction angles d:
e -3~ 180°
// 4: T o d Ry (KIW)
015 i/ / DC 0.155
V\ /1//] 180° 0.167
A /’/ 120° 0.176
0.1 — 7, A 60° 0.197
|1 7 / 30° 0.227
Vit -
0.05 — 4 Constants for Z, . calculation:
- i R, (KW) | t(s)
0 ] 1 0.0072 0.001
100 10 1o 100 10 1 10 2 0.0188 0.08
ty —= 3 0.129 0.2
03 l ” 3 Fig. 9 Transient thermal impedance
KW ” <] 1 o junction to heatsink (per thyristor
Zrar (8 A1 A S or diode)
0.25 74 ] 60
LA S . .
TZ / % Y e R, for various conduction angles d:
thuk % ™N N o
N 180
0.2 Q:/ DC d RthJK (KIW)
AL DC 0.225
0.15 ////A/ 180° 0.237
' /v 120° 0.246
% ///' 60° 0.267
0.1 /' A 7 30° 0.297
L1 /] //
/// Constants for Z, , calculation:
0.05 =7 ;
L] i R, (KIW) t (s)
. 11 1 0.0072 0.001
10 10 1o 1 10 10 108 2 0.0188 0.08
ts — 3 0.129 0.2
4 0.07 1.0
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—-l IXYS MCC 170

Thyristor Modules lraws = 2X 350 A

Thyristor/Diode Modules lavm = 2x 203 A
Veruv = 1200-1800 V

VRSM VRRM Type
VDSM VDRM - - — b
\Y \Y : :
1300 1200 MCC 170-12io01
1500 1400 MCC 170-14io01
1700 1600 MCC 170-16i01
1900 1800 MCC 170-18io01
Symbol Test Conditions Maximum Ratings Features
_ ¢ International standard package
s TVJ__ Tvénvl _ . 350 A * Direct copper bonded Al,O_-ceramic
TAM T, =85°C; 180° sine 203 A with copper base plate
Ly e T,, = 45°C; t=10ms (50 Hz) 5400 A * Planar passivated chips
V. =0 t=8.3 ms (60 Hz) 5800 A e |solation voltage 3600 V~
- e UL registered E 72873
Tus = Tum t=10ms (50 Hz) 5000 A » Keyed gate/cathode twin pins
V=0 t=8.3 ms (60 Hz) 5500 A
ﬁzdt TVJ =45°C t=10 ms (50 Hz) 146 000 A?s Applications
Ve=0 t=28.3 ms (60 Hz) 140 000 A’s e Motor control, softstarter
Ty, = Tu t=10ms (50 Hz) 125000 A’  ° Power converter
V=0 t=8.3 ms (60 Hz) 126 000 As . Heat a_nd temperature control_ for
industrial furnaces and chemical
(dirdt),, T,= Tom repetitive, I, = 660 A 100 Alus processes
f=50 Hz, t, =200 ps e Lighting control
V, =283V, e Solid state switches
lcf' :/dl A, N non repetitive, I =1, 500 Alus
o/t = 1 Alps Advantages
(dv/dt),, T, =T Vor =213V, 1000 Vius e Simple mounting
R, = %; method 1 (linear voltage rise) e Improved temperature and power
_ _ cycling
GM T = T = 30us 120 w ¢ Reduced protection circuits
=1 t, = 500 ps 60 w
Peav 20 w
Veeu 10 \Y,
T, -40...+130 °C
Toom 130 °C
L -40...+125 °C
VoL 50/60 Hz, RMS t=1min 3000 V~
lgo S 1 MA 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
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BIXYS MCC 170

Symbol Test Conditions Characteristic Values 10—
F Liler, Tyy=130°C 34 \
lRRM‘ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 40 mA V| 2 gr Tyy= 25°C 44
_ . oo 3 lg, Tyy= -40°C 7]
V., V. l,1.=600A; T,, = 25°C 1.65 V Ve et V2 /
Vi, For power-loss calculations only (T,, = 130°C) 08 V {
r 1 mQ 3
41112 5
Vg, V, =6V, T, =25°C 2V / 3V
T,, = -40°C 3 Vv 1 L 4\
lor V, =6V, T, =25°C 150 mA
T,, = -40°C 220 mA 7
Vg, Ty, = Tos V, =213V, 025 V A
lGD TVJ = Ty VD =23 VDRM 10 mA 11 1
I T, =25°C;t, =30 s; V, =6V 200 mA - ooz 2
I.=0.45A; di_/dt = 0.45 Alus lgp» Ty = 130°C oM™
- - T TR
[ T, =25°C;V,=6V; R, = 150 mA 01 —s A
H v D oK 108 102 10t 100 10t A 102
ts T, =25°C; V=12V, 2 ps o ———=
lo =1 A; di/dt=1A/us Fig. 1 Gate trigger characteristics
t, T,=T,w |, =300 A, t, =200 ps; -di/dt = 10 A/us  typ. 200 ps
V, =100 V; dv/dt = 50 Vlus; V, = 2/3V__, T
; 100 Tyy=25°C
Q. T,,=125°C; I, I. = 300 A, -di/dt = 50 Alus 550 pC
I 235 A us
Ric per thyristor (diode); DC current 0.164 KW 'w
per module other values 0.082 K/W typ~1 [N Limit
R« per thyristor (diode); DC current see Fig. 8/9 0.204 K/W I
per module 0.102 K/W \
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, \ i
Type ZY 180 R (R = Right for pin pair 6/7) CSA class 5851, guide 460-1-1 \\
& &
0.01 0.1 1 A 10

Dimensions in mm (1 mm = 0.0394")
Fig. 2 Gate trigger delay time

M8x20

M8x16 Sw13 28x08

le—— 43—
45

<20—‘<22.5—1<—35 —ia-28.5 -
4

=18
[
|
Va
i5
|

———I 14—6,2
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MCC 170

6000 108
o T
50 Hz Pt
5000 80 % Veru
T,,=45°C A%
Ty, =130°C
4000
T,,=45°C »
N < A
3000 NCN 108 -
\\ \ 7
=~
2000 \\ — ,=130°C
N N
N /
N =
1000 ~
0 104
0.001 0.01 01 s 1 1 ms 10

—_—t

Fig. 3 Surge overload current
I I_..: Crest value, t: duration

—_—

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

400
:TAVM A DC
FAVM 180° sin
N 120°I1
300 60° J1 —
30° L
200 \
100 \\
N
0

0 25 50 75 100
—_— T
Fig. 4a Maximum forward current
at case temperature

125 °C 150

TSM? 'FSM*"
p_ 1% T Fig. 5 Power dissipation versus on-
W 4 OR‘:KA Kw state current and ambient
v/ . .
T /// \ \ 02 ':jl?(r)r(ljr;e)rature (per thyristor or
03 _
300 / \ \ o
06
// \ X 10
1.0
200 N N
/ DC N \<
180° sin
— 10 \
100 — gg"JJ:LL T~ \\
4 ~N ‘\\:::
\\
§
0
0 100 200 300 A O 25 50 75 100 125 °C 150
———= Il —T
P 2000 [ Fig. 6 Three phase rectifier bridge:
- Rica KW Power dissipation versus direct
/' \\ g-gg output current and ambient
1500 < 008  — temperature
0.1
0.15
\\ 0.2
1000 \ N \/ 93
f N
Circuit \ \
B6
3xMCC170 \ |
500
’ SIS
\ \
E\
\
0
0 200 400 600 A O 25 50 75 100 125 °C 150
—= lgwm — T
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MCC 170

2000
| |
w Rya KIW
T 0.04
1500 / 0.06 ]
/ 0.08
0.1
0.15
0.2
1000 0.3
4

Circuit
W3
3xMCC170

1) /0

Fig. 7 Three phase AC-controller:
Power dissipation versus RMS
output current and ambient
temperature

500 / <
y N
\
§
0
0 100 200 300 400 A O 25 50 75 100 125 °C 150
o IRMS = TA
0.25 . . .
| Fig. 8 Transient thermal impedance
, KW /’ junction to case (per thyristor or
028 Al diode)
9 //""——" R, for various conduction angles d:
A A d R, . (KW
0.15 / — T nac (KIW)
% DC 0.160
Al A 180° 0.171
A 1/ 30°
010 - // //// o 120° 0.180
] Vi 120° 60° 0.203
] / 4 180° 30° 0.247
// //:, DC
0.05 P .
———-—-ﬁj ;:/ Constants for Z, _ calculation:
0.00 CHHT—1 | i Ry (KIW) t(s)
10 102 10 109 101 P 102 1 0.0077 0.00054
— =t 2 0.0413 0.098
3 0.096 0.54
4 0.0149 12
0.30 . . .
L Fig. 9 Transient thermal impedance
KW U junction to heatsink (per thyristor
0.25 = or diode)
thK wl 1
//< /.// R, for various conduction angles d:
0.20 » T H ]
T AL =T d Ry (KIW)
bis PV 1P==%% DC 0.200
: | )78 180 0.211
ol 30° 120° 0.220
0.10 AT A4 60° 60° 0.243
—TTT1T] L1 120° o
A gl // hod 30 0.287
L1 75 DC
005 5% Constants for Z,,, calculation:
_-j/;/’
- ] i Ry, (KIW) |t (s)
109 102 101 100 10° s 10 % 0.0077 0.00054
-t 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 RRM Type
VDSM DRM
\% Version 1 Version 1

900 800 MCC 220-08io01 MCD 220-08io01

1300 1200 MCC 220-12iol MCD 220-12io01

1500 1400 MCC 220-14io01 MCD 220-14io01

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

Symbol Test Conditions Maximum Ratings

ITRMS’ IFRMS TVJ = TV6]M o i 400 A

v leavw T = 85°C; 180° sine 250 A

[ F T,, = 45°C; t=10 ms (50 Hz), s?ne 8500 A
V,=0 t =8.3 ms (60 Hz), sine 9000 A
T, =T t=10 ms (50 Hz), sine 7000 A
V,=0 t =8.3 ms (60 Hz), sine 7600 A

fizdt 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
T, = Tum t=10 ms (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, I = 250 A 800 Alus
di/dt =1 Alus

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

P Ty, = Tum t,= 30ps 120 w
S t, = 500 ps 60 w

Peay 20 w

Veem 10 \Y

T, -40...+140 °C

Tuam 140 °C

Teg -40...+125 °C

VisoL 50/60 Hz, RMS t=1min 3000 V~
lgo £ 1 MA t=1s 3600 V~

M, Mounting torque (M5) 2.5-5/22-44 Nm/Ib.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 400 A
Iy = 2X 250 A
Vgey = 800-1600 V

3 671 542

- - bl
MCcC | !

3 1 542

=== -= a
MCD ! !
Features

¢ International standard package

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

¢ Planar passivated chips

¢ |solation voltage 3600 V~

e UL registered, E 72873

* 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

E2-50
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MCC 220

MCD 220
Symbol Test Conditions Characteristic Values 10T TTT 1T AN
. . VI 1Ty —40°C vk
IRRM TVJ = TVJM’ VR = VRRM’ VD = VDRM 70 mA lgrTy=  0°C 4 \
loru 40 mA lerTy= 25°C ><</ \€
V., Vo I, 1. =600 A; T, =25°C 1.53 \% AT \ ?‘ {
) ¥ |
Vo, For power-loss calculations only (T,, = 140°C) 0.9 \Y ! : 7
r, 1.0 mQ TH
—av _ oo 7
VGT VD =6V; TVJ =25°C 2 \ TVG ([ // 1:Pgu= 20W
TVJ =-40°C 3 \Y 2:Peu= 60W HH
lor V=6V, T, f 25°°C 150 mA M 3:Pay=120W
T, =-40°C 200 mA 0.1 e
Vg, Ty, = Too V, =213V, 025 V o
leo 10 mA Tum 230
Te= 125°C
I T,,=25°C; tp_: 30 us; V=6V 200 mA
I, =0.45 A; di /dt = 0.45 Alus
0.01
ly T,=25°C V=6V R, = 150 mA 0.001  0.01 0.1 1 10 A 100
tyg T, =25°C;V =112V, 2 us _ to A
lo = 1A; di/dt =1 Alps Fig. 1 Gate trigger characteristics
t, T,=T,w ;=300 A, t, =200 ps; -di/dt = 10 Alus typ. 200 ps 100 e
V., =100 V; dv/dt = 50 Vius; V, = 2[3 V., Hs T,,=25°C [ 1]
Q. T,,=125°C; I, 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/WwW i mmL
Rk per thyristor/diode; DC current see Fig. 8/9 0.179 KW \
per module 0.0895 K/W T tha \
dg Creepage distance on surface 12.7 mm ™ -
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
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
42.5—= 35»}:2&5 425 354—’:28.5’
hex 21"7 r‘hex 21
M8x16 SW13 - 2.8/08 M8x16 SW13_ | 2.8/08
20 —a-1 2 -2
19 2.4 O i * 17 2.4 3 o f
TTF Bl DTETLEY s ety
uNﬁ r 7 o r R 2z é} S 7 T S
e ‘«———65)( 57———' * o‘ |<—85x57——>| 4 i r _______ Q
e 14—
116
max.12.4<l+——3°_f:'6_‘_;_5
| Kl
gh ¥ 1—@ ' E -_L!) 38
‘ ==y
\@i& 2 3 k
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MCC 220
MCD 220

10000 10° e
o) olt
A rom (1), lesu(l) Ass| 7
50Hz, 80% Ve
8000
T lTSM
e \ Jizat
6000
T,,=45°C =
\ Ty,=45°C /
4000
=
h, \ P L~
T,=140°C \\ N / —
2000 .
\\ / T,=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 [i?dt versus time (1-10 ms)
liamr lesy: Crest value, t: duration
600
W Rinsal (K/W)
0.3
4 /
500 L / 0.4
T Pr 05
400 /
/ 0.6
7 /
0.8
300 / /
/
B 1.4
200 / 4 Z\\\ \\\\ DC ™ /
o ]
éﬂ\\:\\\\\- 180 °sin N~ ™~ \/ 1.8
F~— - 1202 L ]
100 EAmaN 60T L M~ ~
Y, o
/ 30 L U g Y S
I —
7ﬁ LT T
0 |
0 100 200 300 400 0 50 100 150
IVAVM! IFAVM(A) E— TA(DC) R
2500
Rikal (K'wW)
w
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~
Pl ™~
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
\ / ol 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~ 0.5
1000 Circuit - 02
w3 N/
3 x MCC220 or g - 03
3 x MCD220 ™~ \ZQ
500 ] ™ ™~
\\\\\\X
I —
0 \§_
0 100 200 300 400 500 0 50 100 150
laws (A)  ——= T°C) —=
0.15 — Fig. 8 Transient thermal impedance
- g% HE junction to case (per thyristor or
KW ,/ diode)
Zysc // R, for various conduction angles d:
0.10 d RthJC (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)
0 | LH—] 1 0.0037 0.0099
10'3 10—2 101 100 101 s 102 2 O . 0177 0 . 168
t —=— 3 0.1175 0.456
0.20 I TTTI Fig. 9 Transient thermal impedance
r KIW [ —30° ]| junction to heatsink (per thyristor
Za ~pc i or diode)
ZthJK // f . . .
0.15 VA R, for various conduction angles d:
/ d R, (KIW)
DC 0.179
ol 180°C 0.181
/ 120°C 0.182
7 60°C 0.183
)4 30°C 0.183
0.05 / )
'/ Constants for Z, , calculation:
’ .
4 i R, (KIW) t (s)
0 ] 1 0.0037 0.0099
10° 102 10t 10° 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
Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\Y \Y

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

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

Symbol Test Conditions Maximum Ratings

ITRMS TVJ = TVJM ) 400 A

LA T.=85°C; 180° sine 240 A

.y 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) 7500 A

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

(dirdt),, T,= Tom repetitive, I, =750 A 100 Alus
f=50Hz, t, =200 ps
V, =23V,
e = 1A non repetitive, I =1, 500 Alus
di/dt=1 Alus

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

GM T = Tum t,= 30ps 120 w

L=l t, = 500 ps 60 W

PGAV 20 W

Veeu 10 Y,

T, -40 ...130 °C

Toom 130 °C

L -40 ...125 °C

VoL 50/60 Hz, RMS t=1 min 3000 V~
leo, € 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

lrus = 2X 400 A
Ly = 2X 240 A
VRRM = 2000'2200 V

3 671 542

- - A
McC | !

3 1 542

_——— - l
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

<
N
o

E2-54
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MCC 224

Symbol Test Conditions Characteristic Values
lRRM‘ IDRM TVJ = TVJM; VR = VRRM 40 mA
A I, = 600 A; T, =25C 1.4 v
Vi For power-loss calculations only (T, =T,,,) 0.8 \
r. 0.76 mQ
Vg V, =6V; T,=25C 2 v
T, =-40°C 3 Y,
lar VvV, =6V, T,=25°C 150 mA
T, =-40°C 220 mA
Vo T, =Tow V=213V, 0.25 \%
leo T, =Tow V=213V, 10 mA
I T,=25°C;V,=6V;t,=30ps 200 mA
di/dt = 0.45 Alps; I = 0.45 A
1, T, =25°C;V,=6V; R, = 150 mA
to T, =25°C, VvV, =112V, 2 us

di/dt=1A/ps; I, =1A

t, Ty = T Ve =100V, V, = 213 Vi 1, =200 us - typ. 200 us
dv/dt =50 V/us; |, =300 A; -di/dt = 10 Alus
Q. } T, = Tuum 760 pcC
[ -di/dt =50 A/us; 1. =400 A 275 A
Ric per thyristor; DC current 0.139 KIW
per module 0.069 KW
R« per thyristor; DC current 0.179 KIW
per module 0.089 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) } 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 MCD
28x0.8 M8x20 SW13 28x0.8
f o o 1 204 13 T
Q9 B9 it | :(‘él% | Q%
8y, l
i l { e i i i
| ‘ |
=a-28.5 -1 20»1=225 35 28.5-
] mf Y e | g ]
& TIPS, s il
8\0 - 1 & ) m%
i 4 A | B
> ) S B
> 6.2
80
f———— 92— 92

MCD 224
10 —rrrrmm—rrrr—]
T 1 lgr, Tyy= 130°C ] \
v [ 21g Tyy= 25°c 11
" F 3t lgp, Tyy= -40°C -:’
A
3
Y ~
Al 3y
1 L 4\ U
Y
A
|1 s
il 4:Pgy= 20W
5: Pgy= 60W
lop, Tyy = 130°C am
6: Py = 120 W
L L & P

103 102 10t 10°0 10t A 102
lg ——=

Fig. 1 Gate trigger characteristics

TT T 1117
100 Tyy=25°C

us

gd

typ-T] I~ Limit

|t

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

Fig. 2 Gate trigger delay time
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-I MCD 224
8000 10° 400
o I THI w peo : ~
350
50 Hz I
80 % Vepn Az TAM DC
6000 T,,=45°C - 300 180° sin
\ T,,=130°C LT A 120°1L
> T =asic| —T 4T 250 gg: JJ:LL
N\ W AT A | T,=130C Qé(
4000 \ q 10° 200 A \
N
N
\\ \ 150
N N \
A N\
2000 < 100 N
N \
50
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 I?t versus time (1-10 ms) Fig. 4a Maximum forward current
l,s\+ Crestvalue, t: duration at case temperature
b 2% l Fig. 5 Power dissipation versus on-
Y E'hlm Kw state current and ambient
T ., . 0.2 temperature (per thyristor or
400 N 0.3 diode)
) L \\ 0.4
0.6
300 / \\ N 0.8
1
e N
200 // 5 180° sin \\\
e e
60° I [
/ / TT— ~— \
100 S \\*
\\
0
0 100 200 300 AO 25 50 75 100 °C 150
ITAVNI TA
2000 [ Fig. 6 Three phase rectifier bridge:
W \ Rica KIW Power dissipation versus direct
\ g-gg output current and ambient
1500 AN 0.08 temperature
\ \ 0.1
0.15
0.2
\ 03
1000 ~
Circuit
B6
aMcC224 | \
500
\\
§
0
0 200 400 600 A 0 25 50 75 100 °C 150
ldA\/M TA
745
E2-56 © 2000 IXYS All rights reserved




DIXYS

MCC 224
MCD 224

2000 | Fig. 7 Three phase AC-controller:
W N Rinca KIW Power dissipation versus RMS
/ \ 203 output current and ambient
Pa 1500 / N 0.08 temperature
\ \ 0.1
T / 0.15
0.2
/ N\ 03
1000 / <
Circuit
w3
amcc22a [N \
500
\
0
0 100 200 300 400 500 A 0O 25 50 75 100 125 °C150
= ks Ta
0.25 Fig. 8 Transient thermal impedance
KW junction to case (per thyristor or
L — diode)
&0 J R,.,c for various conduction angles d:
Z, A — T | d Ripe (KIW)
e 15 L
e e mE— DC 0.139
A Iy S | 180° 0.148
LA - 120° | 0.156
0.10 % 60° o
[ P gk 60° 0.176
LT W 180° 30 0.214
/ ///’ ’4/ DC
&:05 s /:/:/ Constants for Z_, . calculation:
L— ____/;E:”’ :
" ! Ry (KIW) L (s)
000 = e o o o o 1 0.0067 0.00054
s 2 0.0358 0.098
! 3 0.0832 0.54
4 0.0129 12
0.30 Fig. 9 Transient thermal impedance
KIW junction to heatsink (per thyristor
0.25 = or diode)
Zon //,.—" > R, for various conduction angles d:
0.20
T V' ,,——"/5 d RthJK (KIW)
AN LAt DC 0.179
0.15 v s*; i 180° 0.188
A AT N e 120° 0.196
B Bl ,/; 1 60° 60° 0.216
: —— %% 120° °
P - /é % 120 30 0.256
11Uz DC .
0.05 P Constants for Z,, calculation:
1
H——"1 i R, (KW) | t(s)
00 0 100 100 1 e s i 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 lraws = 2X 400 A
Thyristor/Diode Modules lavm = 2X 221 A
VRRM = 1200'1800 V

VRSM VRRM Type
VDSM VDRM
\Y \Y

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

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

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

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

Symbol Test Conditions Maximum Ratings

ITRMS TVJ = TVgM o 400 A

TAUM T.=85°C; 180° sine 221 A

Lrsmr esu T,, = 45°C; t=10ms (50 Hz) 8000 A
V,=0 t=8.3 ms (60 Hz) 8500 A
T,= Tum t=10ms (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,= Tum t=10 ms (50 Hz) 245 000 A’s
V,=0 t=8.3 ms (60 Hz) 246 000 A’s

(dirdt),, T,= Tom repetitive, I, = 750 A 100 Alus
=50 Hz, t, =200 ps
V, =283V,
I =1A, non repetitive, I =1, 500 Alus
di_/dt =1 Alus

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

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

=1 t, = 500 ps 60 w

Peav 20 w

Veeu 10 \Y,

T, -40...+130 °C

Toom 130 °C

L -40...+125 °C

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

- - A
MCC | !

3 1 542

_——— - A
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

¢ Reduced protection circuits

E2-58
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Symbol Test Conditions Characteristic Values
lRRM‘ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 40 mA
V., V. l,1.=600A; T,, = 25°C 140 V
Vi, For power-loss calculations only (T,, = 130°C) 08 V
r. 0.76  mQ
Vg, V, =6V, T, =25°C 2 Vv
T,, =-40°C 3V
lor V, =6V, T, =25°C 150 mA
T,, = -40°C 220 mA
Vg, Ty, = Ty V, =213V, 025 V
IGD VJ = VJM; V = 2/3 VDRM 10 mA
I T,=25°C;t,=30ps;V,=6V 200 mA
I, = 0.45 A; di/dt = 0.45 A/ps
L, T,=25°C;V,=6V; R, = 150 mA
ty T,=25°C, vV, =112V, 2 ps
lo=1A; di/dt=1Alus
t, T,=T,w |, =300 A, t, =200 ps; -di/dt = 10 A/us  typ. 200 ps
V, =100 V; dv/dt = 50 Vlus; V, = 2/3V__,
Q. T,,=125°C; I, I. = 300 A, -di/dt = 50 Alus 550 pC
[ 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)

} UL 758, style 1385,

Dimensions in mm (1 mm = 0.0394")

CSA class 5851, guide 460-1-1

MCC MCD
M8x20 SW13 28x08 M8x20 SWi13 28x08
] I - - i
i o T, 4 1703 ‘T & 19 -+ 294 13 T
B2 3 | :f‘s’|fel g9 B S8 & 9%
G X 8 yEF
| e m ! i | e m g i
) ' ) )
20»‘-22“ 35 28.5 - 20+1=225 35 28.5-»
@] @ T l‘ o O T
® — Oy el 2 1y e 2l e
1l N E)__: i3 ml 1] A & <14 Wl
T N N L 1) S R 1
- l<—6,2 —--I 6.2
80 80
92 92
115 15

MCD 225
L0y e
T 1 lgr, Tyy= 130°C ] \
v [ 216 Tyy= 25°C 1]
vo [FlonTws A0 -:’
A
3
Y| ~
2l 3y
1 L 4\ U
Y
V.
| s
| 4Pgy= 20W
5: Pgy= 60W
leps Tyy= 130°C om
6: Py = 120 W
L L & P
103 102 100 10° 10t A 102

lg ——=

Fig. 1 Gate trigger characteristics

TT T 1117
100 Tyy=25°C
us
t
typ-1 I~ Limit
0 \
\
v
\
\
AL
\ o
N
g b
0.01 0.1 1 A 10

Fig. 2 Gate trigger delay time
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—_—t

Fig. 3 Surge overload current
|

TSM! 'FSM*

400

8000 100
T .
A 50 Hz
80 % Ve
T, = 45°C A2s
6000 T,,= 130°C Ht -
> T,, = 45°C T L
\\ //
AN . T,, = 130°C
4000 \\ I\\ 10 Ve
\\ \
N N
\\
2000
\\
0 104
0.001 0.01 01 s 1 1 ms

—_— =t

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

I_..: Crest value, t: duration

10

400 |
:TAVM A DC
e N\ 180° sin
120°11
300 60° 1L —
30°
200 \
100 \\
0
0 25 50 75 100 125°C150

—_—>> cC

Fig. 4a Maximum forward current
at case temperature

Pt Ry KIW Fig. 5 Power dissipation versus on-
W \ 0.1 state current and ambient
T /’ \ \ 0.2 te_-mperature (per thyristor or
300 / 0.3 — diode)
0.4
\ N 0.6
/ \ 08
1.0
4 \ DC \ \
7 180° sin \
—on
100 /] E— ggoﬁ _— &
N SN
\\
\
0
0 100 200 300 AO 25 50 75 100 125 °C 150
——= lw/leawm —_— = T,
2000 . o .
P, R ' KW Fig. 6 Three phase rectifier bridge:
w O‘BKQ Power dissipation versus direct
T \\ 0.05 output current and ambient
1500 AN 0.08 temperature
0.1
\ \ 0.15
0.2
\ 0.3
1000 / \\ N
Circuit §
B6
500 3xMCC225 T \
4 3xMCD225 \\;2\\\\
§
0
0 200 400 600 A 0 25 50 75 100 125 °C 150
—= lywm Ta
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MCD 225

. 2000 | | Fig. 7 Three phase AC-controller:
W Rya KIW Power dissipation versus RMS
T 0.03 output current and ambient
1500 /N AN 0.05 temperature
/NN
0.1
0.15
/N \ % 03
1000 03
/ SN
/ Circuit \gg\
500 \3/\>l<:/|00225 or NN
T e RN
\\
\
0
0 100 200 300 400 A 0 25 50 75 100 125 °C 150
——= ks —=T,
025 L — Fig. 8 Transient thermal impedance
, KW P | junction to case (per thyristor or
e 0.20 o diode)
T // A muiil R, for various conduction angles d:
d | L
0.15 // A AT d Ripc (KIW)
e DC 0.157
((ZB%77 180° 0.168
A 79 30° ‘
010 A 7,2 g4 ot 120° 0.177
——TTT1T] K 120° 60° 0.200
] A / 4 180 30° 0.243
1 | Lt DC
0.05 a .
= | == EE::/ Constants for Z, _ calculation:
- 1 i R, (K/W) t (s)
0.00
10 102 10 100 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
K/w // junction to heatsink (per thyristor
z, 0.25 =i or diode)
thJK L~
T // ___// R, for various conduction angles d:
0.20 s
// ’/< ,:::::Z/ d Ry (KIW)
i IZ==s DC 0.197
0.15 A
T A ' 180° 0.208
LAl A 0 1200 | 0217
0.10 = A A 60° 60° 0.240
P il //Z 120° 30° 0.283
L1 180° :
= ,;:/ DC
0.05 —— PEesst Constants for Z, , calculation:
] 111
Tt .
0.0 o i R, (KIW) t (s)
103 102 10° 100 10° s 102 1 0.0076 0.00054
- 4 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 250-08io01 MCD 250-08i01

1300 1200 MCC 250-12io01 MCD 250-12i01

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 = TV6]M o i 450 A

v leavw T = 85°C; 180° sine 287 A

[ F T,, = 45°C; t=10 ms (50 Hz), s?ne 9000 A
V,=0 t =8.3 ms (60 Hz), sine 9600 A
T, =T t=10 ms (50 Hz), sine 7800 A
V,=0 t =8.3 ms (60 Hz), sine 8500 A

fizdt 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
T, = Tum t=10 ms (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, 1. = 860 A 100 Alus
f =50 Hz, t, =200 ps
V, =213V,
I,=1A non repetitive, I =290 A 800 Alus
di/dt =1 Alus

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

P Ty, = Tum t,= 30ps 120 w
S t, = 500 ps 60 w

Peay 20 w

Veem 10 \Y

T, -40...+140 °C

Toom 140 °C

Teg -40...+125 °C

VisoL 50/60 Hz, RMS t=1min 3000 V~
lgo £ 1 MA t=1s 3600 V~

M, Mounting torque (M5) 2.5-5/22-44 Nm/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 450 A
Ly = 2X 287 A
Vgey = 800-1800 V

MCC ! !

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

e Reduced protection circuits

E2-62
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Symbol Test Conditions Characteristic Values 10T TTT 1T AN
. . VI 1Ty —40°C vk
IRRM TVJ = TVJM’ VR = VRRM’ VD = VDRM 70 mA lgrTy=  0°C 4 \
IDRM 40  mA lsrTo= 25°C ><</ \€
V., Vo I, 1-=600A; T, =25°C 1.36 \% A ; }‘ 1
Vo, For power-loss calculations only (T,, = 140°C) 0.85 \Y ! 7
r 0.82 mQ g rI/
—av _ oo 7
VGT VD =6V; TVJ " 25 OC 2 \ TVG ([ // 1:Pgu= 20W
T, =-40°C 3 \% 2P BOW
lor V=6V, T, f 25°°C 150 mA M 3:Pay=120W
T, =-40°C 200 mA 0.1 e
Vg, Ty, = Too V, =213V, 025 V e
lep 10 mA Tu= 25°C
To= 125°C
I T,,=25°C; tp_: 30 us; V=6V 200 mA
I, =0.45 A; di /dt = 0.45 Alus
0.01
ly T,=25°C V=6V R, = 150 mA 0.001  0.01 0.1 1 10 A 100
tyg T, =25°C;V =112V, 2 us _ to A
lo = 1A; di/dt =1 Alps Fig. 1 Gate trigger characteristics
t, T,=T,w ;=300 A, t, =200 ps; -di/dt = 10 Alus typ. 200 ps 100 e
V., =100 V; dv/dt = 50 Vius; V, = 2[3 V., Hs T,,=25°C [ 1]
Q. T,,=125°C; I, I. = 400 A, -di/dt = 50 Alus 760 pC
| 275 A typ. Limit
RM \
Ric per thyristor/diode; DC current 0.129 K/W i \
per module other values 0.0645 K/WwW i mmL
Rk per thyristor/diode; DC current see Fig. 8/9 0.169 K/W \
per module 0.0845 K/W T tha \
dg Creepage distance on surface 12.7 mm ™ -
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

la bl

Fig. 2 Gate trigger delay time

Dimensions in mm (1 mm = 0.0394") Threaded spacer for higher Anode/

Cathode construction:

MCC MCD X
Type ZY 250, material brass

|—42.5 35 28.5-1 r‘42.5 35 28,5+
hex I:21>< hex ~21
M8x16 SW13_ | i 2.8/0.8 M8x16 SW13 i 2.8/08

Il I (e 20 — 120
TF L |97 T8 1] [4ss /] |
ot A 1 q L NERY! J (Y s T T
° 65% 57——' } Sl I-— 65x 57———| ! (7] r g |
|14+

max.12.4[™ 80 6=
— | 5.5

T
4567
5
38—
ftt———6Q——
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12000 o vor 600
lysw {8 lesm(t} w = 0 Volt
A 50Hz, 80% Vi A o (132;:0 °sin
10000 500 / 1202 L
. 4 o
lFSM lTAVM \ /
8000 \ Iizdt [ 400 /
-
L=
\ |Tw=45C L~ //
6000 N T,45°C / A 300 4=
\ /
A\ \
4000 200 ya
T, =140°C ) 7 — /1
N <
N Ty, =140°C \
2000 N 100
N
0 0
109 10° 10" 10° 10" 1 2 4 6 8 10 0 50 100 150 200
t(s) —m t(ms) ——m To °C) —»
Fig. 3 Surge overload current Fig. 4 [i?dt versus time (1-10 ms) Fig. 4a Maximum forward current
liamr lesy: Crest value, t: duration at case temperature
600 o ) Fig. 5 Power dissipation versus on-
w 7 03 state current and ambient
500 / os tgmperature (per thyristor or
B / ' diode)
P
T A / 0.5
A
400 / 06
0.8
300 4 /
/|
M~ N 1.4
200 4 7:: ::\ ne /
\é L T 180 %sin N~ ™ L/ 1.8
1202 L
\\\\:\\_ 6021 \\\\\ \Z
100 N
74 S e = e
g [T BlESeS
o -
0 100 200 300 400 0 50 100 150
bravms IFAVM(A) —— TalPC) ——
2500 Fig. 6 Three phase rectifier bridge:
Rinka: (K/W) . ¥ . .
w Power dissipation versus direct
0.03 .
output current and ambient
2000 0.04 temperature
0.06
T Ptm
0.08
1500
\( 0.1
0.15
1000 %Q 0.2
oo
Circuit g&%
500 B6 [ ™4
3 x MCC250 or 1| e S e Y
3 x MCD250 I \i
I T~
A BRS
0 L4
E2-64 © 2000 IXYS All rights reserved



DIXYS

MCC 250
MCD 250

2500 . < Fig. 7 Three phase AC-controller:
w i 0.03 Power dissipation versus RMS
4 output current and ambient
2000 0.04 temperature
0.06
P10|
1500 ;0%
\( /- 01
>< - 015
1000 é é - 02
Circuit B ™~ 03
500 w3 [~ \<§§< &
3xMCC2500r| f_| RS
3 x MCD250 \\\\\\f
SN
: [ =\l
0 200 400 600 0 50 100 160
lowg () —— TA(*C) —
0.15 ) ] :
[ 1] Fig. 8 Transient thermal impedance
o 1T 300 junction to case (per thyristor or
Va ~bc ]| diode)
Zinc / R,.,c for various conduction angles d:
0.10 d RthJC (K/W)
DC 0.129
180°C 0.131
120°C 0.131
V4 60°C 0.132
0.05 0
/ 30°C 0.132
/ .
p Constants for Z, . calculation:
- i R, (KIW) t (s)
0 T 1 0.0035 0.099
10° 10° 10° 100 10t s 102 2 0.0165 0.168
t—= 3 0.1091 0.456
0.20 [TT] Fig. 9 Transient thermal impedance
r Kw | gOU il junction to heatsink (per thyristor
z. == = oc [ or diode)
0.15 // R, for various conduction angles d:
/ d R,y (K/W)
'?/ 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:
vl .
i R, (KIW) t (s)
0 | 1 0.0033 0.099
103 102 104 100 10t s 102 2 0.0159 0.168
== 3 0.1053 0.456
4 0.04 1.36
835
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MCC 255
MCD 255

Thyristor Modules
Thyristor/Diode Modules

VRSM VRRM Type
VDSM VDRM
\Y \Y

1300 1200 MCC 255-12i01 MCD 255-12io01

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 = TVJM ) 450 A

ot leaGis T.=85°C; 180° sine 250 A

Lrsmr esu T,, = 45°C; t=10 ms (50 Hz) 9000 A
V,=0 t=8.3 ms (60 Hz) 9600 A
T,= Tum t=10 ms (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,= Tum t=10ms (50 Hz) 304 000 A?s
V,=0 t=8.3 ms (60 Hz) 307 000 A?s

(dirdt),, T,=T repetitive, I, = 860 A 100 Alus
=50 Hz, t, =200 ps
V, =283V,
I =1A, non repetitive, I =1, 500 Alus
di_/dt =1 Alus

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

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

=1 t, = 500 ps 60 "

Peav 20 "

Veeu 10 \%

T, -40...+130 °C

Toom 130 °C

TSlg -40...+125 °C

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

ITRMS = 2X 450 A
ITAVM - 2X 250 A
VRRM = 1200'1800 V

3 671 542

-= -= a
MCC | !

3 1 542

- -= A
MCD ! :
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

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

E2-66
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Symbol Test Conditions Characteristic Values 10 vy
F Liler, Tyy=130°C 34 \
lRRM‘ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 40 mA T V 2 IGT' TVJ: 25°C 4
R 3 lg, Tyy= -40°C 7]
V., V. I, 1.=600A; T, =25C 136 V Ve AL Y
Vi, For power-loss calculations only (T,, = 130°C) 08 V {
r, 0.68 mQ 3
41112 5
A V,=6V, T, =25°C 2 Vv " s\
T,, = -40°C 3 Vv 1 . A\ Y
lor V,=6V, T, =25°C 150 mA
T,, = -40°C 220 mA v
Vo T,=Tomw V, =283V, 025 V A
leo T,=Tomw V, =283V, 10 mA T (LA
I T, =25°C; t, =30 us; V, =6 V 200 mA —H ooz 2
I.=0.45A; di_/dt = 0.45 Alus lgp, Tyy=130°C cemT
- - L0 LT O
| T, =25°C;V,=6V;R_ =0 150 mA 0.1 Lt L
H v D K 103 102 10t 100 10t A 102
t T, =25°C;V, =12V, 2 s lo ——=
;= 1A di/dt=1Alus Fig. 1 Gate trigger characteristics
t, T,=T,w |, =300 A, t, =200 ps; -di/dt = 10 A/us  typ. 200 ps
V, =100 V; dv/dt = 50 Vlus; V, = 2/3V__, T T T TTTT
; 100 Tyy=25°C
Q. T,,=125°C; I, I. = 300 A, -di/dt = 50 Alus 760 pC
[ 2715 A Hs
Ric per thyristor (diode); DC current 0.140 KW as
per module other values 0.07 K/W typ-1| [}~ Limit
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 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 \\
& &
0.01 0.1 1 A 10
Dimensions in mm (1 mm = 0.0394") lg —=
MCC 255 MCD 255 Fig. 2 Gate trigger delay time
M8x20 SW13 28x08 M8x20 SW13 28x08
= = 2=

le—— 43—
45
52
49
&
L.
[
{
o - >l o,
onds
P
le—— 43—
45

%
e——-50
=18
Va
NI
45167
a3l g
5
le—38—
50

AYZ4
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MCC 255
MCD 255

10000 106 400
T e A \
50 Hz dt o DC
80 % Vgry 180° sin
8000 N\ T,,=45°C Ht AZs = 120°0
\ T,, =130°C —— 1 -a5C S 300 60° 1 —
\ v LT | 1 30° n
6000
?/TVJ = 130°C
\ 5
\ 10 200 \
4000 h \
N
N N\
\\ N \
N 100 RN
2000 ~
\\
0 104 0
0.001 0.01 0.1 s 1 1 ms 10 0 25 50 75 100 125°C150
—_—t —_— —_— T
Fig. 3 Surge overload current Fig. 4 [i2dt versus time (1-10 ms) Fig. 4a Maximum forward current
liamr lesy: Crest value, t: duration at case temperature
500 T . .. .
Pt w Ryn KIW Fig. 5 Power dissipation versus on-
01 state current and ambient
T 400 Jl\ 0.2 | te_-mperature (per thyristor or
/ N 0.3 diode)
L 04
/ \ 0.6
300 , 0.8 —
\ \% )
DC \\
200 / > 180°sin SN
/ —_lon N
60° I
/ / — > \
™ SN\
\\
0
0 100 200 30 A0 25 50 75 100 125 °C 150
—= laulravm —=Ta
2000 I ) B )
tot \ R KIW Fig. 6 Three phase rectifier bridge:
'thKA . . . .
w 0.03 Power dissipation versus direct
\ 006 output current and ambient
1500 ./ 0.1 — temperature
\ 0.15
0.2
0.3
N\ 0.4
1000 / AV
Circuit
AN
500 3xMCC255 or N
L/ 3xMCD255 \2\\ \
\\
\§
0
0 200 400 600 A O 25 50 75 100 125 °C 150
—= lowm —_— T,
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» 2(::,0 | | Fig. 7 Three phase AC-controller:
Ry KW Power dissipation versus RMS
T / \ 0.03 output current and ambient
/ 006 | temperature

\ 0.1
0.15
0.2

0.3
0.4

1500 /

1000 /
/

Circuit
W3

NYivas

IrS' S

500 3xMCC255 or AN
3xMCD255 \\
K \
S
0
0 100 200 300 400 500 A O 25 50 75 100 125 °C 150
——== lgus — =T,
0.25
Fig. 8 Transient thermal impedance
KIW . . .
Ze junction to case (per thyristor or
0.20 S = —uuri diode)
T // R, for various conduction angles d:
% =TT
0.15 b e p— d Rch (K/VV)
A T — DC 0.139
A LM ]
/ % ,;:;:% N 30° 180° 0.148
0.10 want A 60° 120° 0.156
LT ,/27 1205 60° 0.176
] il 30° 0.214
0.05 1] "/ g
L4 Tt .
=] = ;EE;/ Constants for Z, _ calculation:
— | .
0.00 i R, (KIW) t (s)
10° 3o 10 1 10’ s 10 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 H
7 LA or diode)
T 020 /,/" | R, for various conduction angles d:
: e =1
A L1 — d R, .. (KIW)
L /__¢/ thak
os ol N DC 0.179
A == 180° 0.188
1= o 120° 0.196
0.10 == 77 120° 60° 0.216
g e /é/ 100° 30° 0.254
0.05 = "// be
ML T Constants for Z, , calculation:
:/;;/’
0.00 i i R, (KIW) t (s)
10° 10 10 o ot s 10 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 310-08io01

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

1500 1400 MCC 310-14io01 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 = TV6]M o i 500 A

v leavw T = 85°C; 180° sine 320 A

[ F T,, = 45°C; t=10 ms (50 Hz), s?ne 9200 A
V,=0 t =8.3 ms (60 Hz), sine 9800 A
T, =T t=10 ms (50 Hz), sine 8000 A
V,=0 t =8.3 ms (60 Hz), sine 8600 A

fizdt 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
T, = Tum t=10 ms (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, 1. = 960 A 100 Alus
f =50 Hz, t, =200 ps
V, =213V, —
I,=1A non repetitive, |, = 320 A 500 Alus
di/dt =1 Alus

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

P Ty, = Tum t,= 30us 120 w
S t,= 500 ps 60 w

Peay 20 w

Veem 10 \Y

T, -40...+140 °C

Tuam 140 °C

Teg -40...+125 °C

VisoL 50/60 Hz, RMS t=1min 3000 V~
lgo £ 1 MA t=1s 3600 V~

M, Mounting torque (M5) 2.5-5/22-44 Nm/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

ltrms = 2X 500 A
lavm = 2X 320 A
800-2200 V

Vi =

3 671 542

- - bl
MCcC | !

3 1 542

_——— - A
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

¢ 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

o
[s2]
o

E2-70
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Symbol Test Conditions Characteristic Values 10T TTT 1T AN
. . VI 1Ty —40°C vk
IRRM TVJ = TVJM’ VR = VRRM’ VD = VDRM 70 mA legrTy=  0°C £ \
loru 40 mA lerTy= 25°C ><</ \€
V., Vo I, 1-=600A; T, =25°C 132 V A ; }‘ {
Vo, For power-loss calculations only (T,, = 140°C) 0.8 \Y ! 7
r 082 mQ Al
i A
-— . — o /
VGT VD =6V; TVJ " 25 OC 2 \ TVG ([ // 1:Pgu= 20W
T, =-40°C 3 Vv 2P BOW
lor V=6V, T,=25°C 150 mA M 3:Pay=120W
T,, =-40°C 200 mA 0.1 Apa
Vg, Ty, = Too V, =213V, 025 V oo
lep 10 mA Tu= 25%C
To= 125°C
I T,,=25°C; L, = 30 us; V=6V 200 mA
I, =0.45 A; di /dt = 0.45 Alus
0.01
ly T, =25°C V=6 VIR = 150 mA 0.001  0.01 0.1 1 10 A 100
tyg T, =25°C;V =112V, 2 us _ to A
lo = 1A; di/dt =1 Alps Fig. 1 Gate trigger characteristics
t, T,=T,w ;=300 A, t, =200 ps; -di/dt = 10 A/us typ. 200 s 100 e
V., =100 V; dv/dt = 50 Vius; V, = 2[3 V., Hs T,,=25°C [ 1]
Q. T,,=125°C; I, I. = 400 A, -di/dt = 50 Alus 760 pC
| 275 A typ. Limit
RM \
Ric per thyristor/diode; DC current 0.112 K/W i \
per module other values 0.056 K/W i mmL
Rk per thyristor/diode; DC current see Fig. 8/9 0.152 K/W \
per module 0.076 K/W T tha \
dg Creepage distance on surface 12.7 mm ™ -
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 0.1 1 A 10

la bl

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 28.5-1 425 35— =28.5f yp ’
hex 21 hex 21w
M8x16 SW13_ | ; 2.8/08 M8x16 SW13 ; 2.8/08
% % % % e 20—t et] 2 e

D g F=17
r

30—
30—

12m45*4

.
>
o
(&)
~NO
45
25
==
»
Ml
as
L9
45
(t— 30—m]
et— 32—
Hex
SW13
o M8 |-

0.25
)
o
<
0
1
-]
0
-
OF
&)
x
o
L
-

max.12.4[™ 80 6=
— | 5.5

T
4567
5
38—
ftt———6Q——
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12000 108 o vort 600
brom (t), |FSM(t) AZs il A - DC
A 50Hz, 80%Vpau // 180 °sin
10000 500 - % 120 L
| N A/, soI L
T oM 30 L
Tesm bravm
8000 Jiedt leaum 400 /// /
L~ 4
T,,=45°C / X
6000 9 T,,245°C L~ 300 \
4000 N A / 200 N \
—140°C) N / \
Tw=140C\ L = d
N T,=140°C
2000 100
N
o] 10° 0
103 102 107 10° 10! 1 2 4 6 8 10 0 50 100 150 200
tlg) ——m t{ms) ——= T {°C) —»
Fig. 3 Surge overload current Fig. 4 [i?dt versus time (1-10 ms) Fig. 4a Maximum forward current
liamr 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
”
R - 05
Vi 06
p
400 L os
/]
/\ VT 1
DS L [T~ DC
L 7L7 1 T~ ™~— 180 °sin M~ 1.4
200 SR EEN 120 L . L/
=] 60 L ] NS L/
L ™~ 302 L Sy
N NREEEN ResaSSSNNEE
0 [ HEENE [
0 100 200 300 400 500 0 50 100 150
Yravms leavm(A) ——m= Tal°C) ——=
3000 o oW Fig. 6 Three phase rectifier bridge:
w . - 003 Power dissipation versus direct
a2 ’ output current and ambient
/004 temperature
Py
' - 006
2000
/- 0.08
y~ 04
1500
// N I~ 0.5
N ( - 0.2
1000
Circuit ><></_ 03
B6
M~
3xMCC3100r | [™f | Z<
500 3x MCD310 L T
I s R A |
% I TS
0 .8
0 200 400 600 800 0 50 100 150
loymlA) ———= TA°C) —
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-I I )(S TS MCC 310
- MCD 310
8000 Ro:  (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 %
1000 Ny 4 03
Circuit ><></- :
W3 - ™~
500 3xmocatoor | [ L ™
3 x MCD310 F~— TS §\
]
) L1 L[] S
0 200 400 600 o] 50 100 - 150
lams A — - TA°C} -
015 Fig. 8 Transient thermal impedance
KW junction to case (per thyristor or
diode)
Zie s [lll R, for various conduction angles d:
VZ DC
0.10 d Ry.c (KIW)
q DC 0.112
180°C 0.113
120°C 0.114
60°C 0.115
0.05 / 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° 7] . )
0.15 = bc ] R, for various conduction angles d:
/// 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:
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
! 3 0.0947 0.456
4 0.04 1.36
835
© 2000 IXYS All rights reserved E2-73



LIIXYS

MCC 312

MCD 312
Thyristor Modules ltams = 2X 520 A
Thyristor/Diode Modules ltavm = 2X 320 A
Vrrnv = 1200-1800 V

3 671 542

- - A

Mcc : |

3 1 542

MCD : :
Features

¢ International standard package

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

e Planar passivated chips

e |solation voltage 3600 V~

e UL registered E 72873

VRSM VRRM Type
VDSM VDRM
Y, Y,

1300 1200 MCC 312-12i01 = MCD 312-12io01

1500 1400 MCC 312-14i01  MCD 312-14io01l

1700 1600 MCC 312-16io01  MCD 312-16i01

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

Symbol Test Conditions Maximum Ratings

ITRMS‘ IFRMS TVJ = TV(;]M . o 520 A

avwe leavw T = 85°C; 180° sine 320 A

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

fizdt T,=45°C t=10ms (50 Hz) 423 000 A?’s
V,=0 t=8.3ms (60 Hz) 423 000 A?’s
T, = Tom t=10 ms (50 Hz) 320 000 A?’s
V,=0 t=8.3ms (60 Hz) 321 000 A?’s

(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, =T Vor =283V 1000 Vips
R, = %, method 1 (linear voltage rise)

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

Paav 20 W

Veem 10 \Y,

T, -40...+140 °C

Toom 140 °C

Tog -40...+125 °C

VoL 50/60 Hz, RMS t=1 min 3000 V-~
lgo 1 MA 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

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

E2-74
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MCC 312

Symbol Test Conditions Characteristic Values
IRRM’ IDRM TVJ = TVJM; VR = VRRM; VD = VDRM 40 mA
VoV, I, 1, =600 A; T, = 25°C 132V
Vo For power-loss calculations only (T, = 140°C) 08 V
r 0.68 mQ
N 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
Veo T, = Toom V=23V, 025 V
leo T, = Toom V=23V, 10 mA
I, T, =25°C; t, = 30pus; V=6V 200 mA
I, =0.45 A; di_/dt = 0.45 A/ps
L, T, =25°C;V,=6V; R, = 150 mA
t T,= 25"C_; V=12V, 2 s
lo=1A; di/dt=1Alus
t, Ty, =Ty I; =300 A, t, =200 ps; -di/dt = 10 A/lus typ. 200 s
V, =100 V; dv/dt = 50 Vl/us; V, = 2/3V__,
Q. T,,=125°C; |, |_=300 A; -di/dt = 50 A/us 760 pC
Lo 275 A
Ric per thyristor (diode); DC current 0.12 K/W
per module other values 0.06 K/W
R« per thyristor (diode); DC current see Fig. 8/9 0.16 K/W
per module 0.08 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)

Type ZY 180 R

UL 758, style 1385,
(R = Right for pin pair 6/7)

Dimensions in mm (1 mm = 0.0394")

CSA class 5851, guide 460-1-1

MCC MCD
M8x20 SW13 28x0.8 M8x20
N S
o 1 =8 oba 1703 T i 1
gg| FPEAY | %5‘%6] Q9 B2 ictd
] j - ) ) 8 j = )
{ e i % i \ f e i
7 ! | | T |
20-1=225 35 28.5-=] 20+=225 35 28,5+
“ @ O T l‘ f o i
o e |~ 7 —_jl\ ]
LY@ W j c o L 89 e ol 89
Y & < ‘“l N |~ |« “’l
t —~ T 2 3 ¥
ﬁi’L 2 3 N fq&_ a
- 62 - 62
92 92
115 115

MCD 312
10 [
T : 1: IGT' TVJ: 140°C ::: \\
V | 2 lgp Tyy= 25°C 44
" 3 lgp Tyy= -40°C 7] ""
Ve ’
"
3
V|
A2 553
1 1 AN
/|
A
L
4:Pgy= 20W
5:Pgy= 60W
lopy Tyy = 140°C i~
L L & Pou= 120w
o1 Lo 1
103 102 10% 100 100 A 102

lg ——— =

Fig. 1 Gate trigger characteristics

LNULUILLL
100 Tyy=25°CH]
us
tod
typ./‘\ T\Limit
10 \.
|
\
\
\
\
\\
\ C
g ™
0.01 0.1 1 A 10

Fig. 2 Gate trigger delay time
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_— I){E 7S MCC 312
—I MCD 312
10000 106 600

lrsm |||” | | | || 12t [Vg=0V A ! !
A 50 Hz | bCc
\ 80 % Viggry TAM \ 180° sin —
8000 \ T,,=45°C AZs A FAVM 120°1L
- 140° e 60° Il
\ Ty, = 140°C Tw=dC |41 117 T 400 300 _|
N /><
6000
\ / /Tv aprc \
\ 105 300 2\
\ \ \ \
4000 \
N \\ 200 \\
\\ \\
N \ \
2000 ~J 100 N
0 10 0
0.001 0.01 01 s 1 1 ms 10 0 25 50 75 100 125°C150

e — o
Fig. 3 Surge overload current
| I_.,: Crest value, t: duration

—_—t

Fig. 4 I1?t versus time (1-10 ms)

TC
Fig. 4a Maximum forward current
at case temperature

TSM?! 'FSM*
P 600 I Fig. 5 Power dissipation versus on-
W // \ E‘"OKgK/W state current and ambient
T 500 ANERN 01 temperature (per thyristor or
J/ / \ \ 0.2 diode)
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0.6
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DC \ \
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= b/ leawm — T
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MCC 312
MCD 312

3000 | Fig. 7 Three phase AC-controller:
w 22 kW Power dissipation versus RMS
2500 / AN 002 output current and ambient
Pt / \ 0.04 temperature
0.07
T 2000 ™ N 0.1
\ 0.15
\ 0.2
1500 / \ 0.3
1000 Circuit
e o P LN
3xMCC312 or
500 3xMCD312 e \\\\\\\
—
\\
\§§§
0
0 200 400 600 A O 25 50 75 100 125 °C150
—_—
= s A
0.20 Fig. 8 Transient thermal impedance
W 11— junction to case (per thyristor or
/”" diode)
) A R,.,c for various conduction angles d:
: y B
d R, .. (KW
Zpye // A — T —:-—:“ i ( )
J T DC 0.120
T 0.10 AT 180° 0.128
L ’ / A 30° 120° 0.135
A 60" 60° 0.153
T I %/ Eg 30° 0.185
0.05 el ,A DC _
| L LA ::/ Constants for Z, . calculation:
L //;/:/
1 i Ry (KIW) | t(s)
0.00 1 0.0058 0.00054
108 102 107 100 10t s 102 2 0.031 0.098
— 3 0.072 0.54
4 0.0112 12
0.25 Fig. 9 Transient thermal impedance
) junction to heatsink (per thyristor
// or diode)
0.20 pe R, for various conduction angles d:
Zin L1 //
,,/<\' L= d Ry (KIW)
A L1
T 0.15 > = T — DC 0.160
// P /§§S: 1l 180° 0.168
A= 120° 0.175
0.10 T w74" 28: 60° 0.193
1 T T4 120° 30° 0.225
11 WA
0.05 T ,,7’ bC Constants for Z, calculation:
]
| i R, (KW) | t(s)
000 = . - - ; , 1 0.0058 0.00054
10 10 10 10 10 s 10 2 0.031 0.098
4 0.0112 12
5 0.04 12
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MCO 450

High Power Single
Thyristor Module

lrrus = 750 A
Iy, =464 A
Vgry = 2000-2200 V

3 54 2
VRSM VRRM Type
VDSM VDRM ;-I'_____j_I___‘I-'
Y, Y, | P
2100 2000 MCO 450-20i01
2300 2200 MCO 450-22i01
Symbol Test Conditions Maximum Ratings Features
lrrums Tys = Tysm 750 A 3 bi .
oM o Direct copper bonded Al,O, -ceramic
lrav T. = 85°C; 180° sine 464 A with copper base plate
lrsm Ty, =45°C t=10 ms (50 Hz) 15000 A ¢ Planar passivated chips
Vg=0 t=8.3 ms (60 Hz) 16000 A e |solation voltage 3600 V~
~ ~ e UL applied
;';VJ_‘JVJM :: éogn;]ss Egg :2 12288 2 * Keyed gate/cathode twin pins
R= =8.
1%t Ty, = 45°C t=10ms (50 Hz) 1125000 A%s
Vg=0 t=8.3 ms (60 Hz) 1062000 A%s
Tys = Tyam t=10ms (50 Hz) 845000 A’s Applications
Vg=0 t=8.3 ms (60 Hz) 813000 A%s
Motor control, soft starter
@ifdt), Ty = Ty repetitive, I, = 960 A 100 ABS . power convertor
{/: ?02'/_'32\’/% =200ps ¢ Heat and temperature control for
b~ DRM industrial furnaces and chemical
lg = 1A, non repetitive, It = ltaym 500 Alus processes
dig/dt= 1 Afs e Lighting control
(dv/dt),, Tus = Tum: Vor = 213 Virw 1000 Vips e Solid state switches
Rgk = »; method 1 (linear voltage rise)
Pawm Ty = Tyam t= 30us 120 w
It = lawm t- = 500 ps 60 w
Pcav 30 w Advantages
Vacu 0 v
T 40130 oc e Improved temperature and power
A .
Tom 130 oc cycling _ &
T 40125 oc e Reduced protection circuits
stg
VisoL 50/60 Hz, RMS t=1min 3000 V-~
lisor £ 1 MA t=1s 3600 V-~
My 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
@
o
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MCO 450

Symbol Test Conditions Characteristic Values 10 [
L 1:1gy, Tyy=130°C \
lrrm Tvs = Tysms VR = Vreu 40 mA v [ 2lgr, Tyy= 25°C
b 3 lgp, Tyy= -40°C
Vq lr = 600A;T,=25C 1.15 v Ve i il \
V1o For power-loss calculations only (Ty; = Ty;y) 0.77 \% /3
r 042 mQ
A: 2 6)&1
Ver Vo, =6V; T,=25C 2 \% /1 s\
Ty, = -40°C 3 \Y 1 AL/
lar V, =6V; T, =25C 300 mA %
T,, = -40°C 400 mA 4
/
Ve Tus =Tums Vo =213 Vigu 0.25 \Y L/
leo Tws =Tuwm Vo =2/3 Vpgry 10 mA ||l
o 4 Pgy= 20W
I T.\,J =25°C;Vp,=6V;t, = 30us 400 mA R 130‘\1\(\; 5. Pgy= 60W
o=~ At~ 22 A e
(RN R
Iy Ty =25°C; Vp = 6 V; Rg = 300 mA MTn 1 10 10 A e
o —— =
tyg Ty, =25°C; Vp = 1/2 Voau 2 Us ©
dig/dt=" 1 Als/ls = 1A Fig. 1 Gate trigger characteristics
t, Tys =Ty VR =100 V; Vp = 2/3 Vprys t =200 us  typ. 350 us
dv/dt = 50 Vips; I, = 500A; -di/dt = 10 Als 100 I
Ty,=25°C
Rinsc DC current 0.072 K/W T
Rinik DC current 0.096 K/wW He
t
dg Creep distance on surface 12.7 mm o T
d, Strike distance in air 9.6 mm typ-11 (T Limit
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 ‘\
~ o 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 \
\\
-
\\\
1 {
0.01 0.1 1 A 10
|G —_—
Dimensions in mm (1 mm = 0.0394") Fig. 2 Gate trigger delay time
M8x20, Sw13 28x08
l . ! l ]
32 | 09
i T i
rzz.s 35 28.5-m
@ O
o | e b ]
B7a s 1 BER
N |
il
ﬁﬁ_ oD
: 6.2
80
92
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14000 107
[y \ 2t FVe=0V
A \
50 Hz As
80 % Vegy
10000 \ T,,= 45°C
> T,, =130°C
8000 \
\ \ 108 ]
6000 N\ N\
) N
—T,,=45°C
\\ N v
4000 S Ty, =130°C
\\
2000
0 105
0.001 0.01 0.1 S 1 1 ms 10
—_—=t — =t
Fig. 3 Surge overload current Fig. 4 I1?t versus time (1-10 ms)
l.¢\ Crestvalue, t: duration
1000
P\m W |
T Rika KW
800 / \ 0.03 —
/7 0.07
0.12
0.2
600 7 ~ AN N 03 —
0.4
/ \ \ 06
4 ~—DC \
400 7 —=180°sin \\ N
\\\\\\“\\12011
/ [ 60° 11 \\
TTT—30° 1 ~—
200 AN AN
\
§
0
0 200 400 600 800A O 25 50 75 100 125 °C 150
ITAVM TA
4000 T
w
3500 / \ \ RthKA K/W
0.01
Pt 0.02
3000 / N ‘\/ 0.03
\ 0.045
2500 \ 0.06
/ \\ \\A 0.08
0.12
R %%
1500 7 \\\\
e R
1000 B6 < < N
/ 6XMCO450 \\& \\\
500 AN
\
0
0 300 600 900 1200 A O 25 50 75 100 125 °C 150
e | —_— T

dAVM

A

800

A \ DC
ITAVM

180° sin
T 600

\( 120°1L
60° L ]
30° I'L
400 \ \
300 \
N \
200 \\
100

0

0 25 50 75 100

éTc

Fig. 5 Maximum forward current
at case temperature

125 °C150

Fig. 6 Power dissipation versus on-
state current and ambient

temperature

Fig. 7 Three phase rectifier bridge:
Power dissipation versus direct
output current and ambient
temperature
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4(\),?,0 ' Fig. 8 Three phase AC-controller:
3500 Rinea KIW Power dissipation versus RMS
/ 8'82 output current and ambient
Put 3000 y 0.03 temperature
/ 0.045
0.06
T 2500 008
0.12
2000

/

1500 /
/ Circuit
1000

e

&

o
S\
N

/ P \
6XMCO450
500 / N\
0
0 300 600 900 A 0 25 50 75 100 125 °C150
= lws Ta
0.12 Fig. 9 Transient thermal impedance
KIW L — junction to case
0.10 ,,/ ]
/</ L R,.,c for various conduction angles d:
0.08 < ] maas d Ryc (KIW)
Zinc / " Ry
/’ JesSs T HHH— DC 0.072
T 0.06 I // ot 180° 0.0768
( N 30° 120° 0.081
L1 /9% " .
LTI 44/ o 60° 0.092
. 4 o
00 7 180° 30 0.111
//’ /:/ DC
Foz L | L i Constants for Z, . calculation:
_______/;;:” .
—T H—T1 i R, (KIW) t (s)
0.00 1 0.0035 0.0054
103 102 10 10° 10t s 102 > 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 »
. LT // R, for various conduction angles d:
hK 0,10 i
q L1 1T
Jrigpes /::Z ] d R o (KIW)
008 A = DC 0.096
4 A%ﬁ/ 180° 0.1
0.06 P L] 120° 0.105
L1 A o
e %% 30° 60 0.116
o T ?4/ d 60° 30° 0.135
: L # 120°
1 p o
000 LT /;:;/ ésco Constants for Z, , calculation:
. --/;;;’/ B
T i R, (KIW) t (s)
0.00
10° 10 101 10° 10t s 102 ; 88222 88824
—=1 3 0.0432 0.54
4 0.0067 12
5 0.024 12
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High Power Thyristor Modules

MCO 500

lrrus = 880 A
Veey = 1200-1800 V

3 54 2
VRSM VRRM Type
VDSM VDRM ’-I'_____j_I___‘T-I
| |
v v | >| ’ |
1300 1200 MCO 500-12io01
1500 1400 MCO 500-14i01
1700 1600 MCO 500-16i01
1900 1800 MCO 500-18i01
Symbol Test Conditions Maximum Ratings Features
¢ International standard package
ITRMS TVJ = TVJM 880 A ° i i
oy o Direct copper bonded Al,O_-ceramic
TAVM T = 85°C; 180° sine 560 A with copper base plate
(. T,,=45°C t=10ms (50 Hz) 17000 A ¢ Planar passivated chips
V, = t=8.3 ms (60 Hz) 16000 A e |solation voltage 3600 V~
e UL registered E 72873
;r/w‘ T :‘ éosms Egg :Zg 12288 2 « Keyed gate/cathode twin pins
Q= =8.3ms z
1%t T,,=45°C t=10ms (50 Hz) 1445000 A%s Applications
Vi = t=28.3 ms (60 Hz) 1062000 A’s e Motor control, softstarter
T,= T t=10 ms (50 Hz) 845000 A%s * Power converter
V, = t=8.3 ms (60 Hz) 813000 AZg ¢ Heat and temperature control for
industrial furnaces and chemical
(di/dt)Cr TVJ = TVJM repetitive, |.r = 960 A 100 A/HS processes
f=50Hz, t, =200 ps e Lighting control
V=213V, « Solid state switches
I, = 1A, non repetitive, I =1, 500 Alus
di/dt= 1 A/ps
Advantages
(dv/dt)cr TVJ = TVJM; Ve = 213 \'// 1000 V/us ¢ Simple mounting
R, = ; method 1 (linear voltage rise) e Improved temperature and power
— _ cycling
= = 120 . L
Pou ;FVJ: lTVJM :F’ _ 583 ﬁ: 60 w e Reduced protection circuits
T T(AV)M P
Peav 30 w
VRGM 10 V
T, -40...140 °C
Toom 140 °C
T -40...125 °C
VoL 50/60 Hz, RMS t=1min 3000 V~
leo, S 1 MA 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/Ib.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
@
o
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Symbol Test Conditions Characteristic Values
IRRM T\/J = T\/JM; VR = VRRM 40 mA
V. I, = 1200 A; T, =25°C 13 \%
Vi For power-loss calculations only (T,,= T, ) 0.8 \
r 0.38 mQ
Ver V, =6V; T,=25C 2 \Y
T,,=-40°C 3 \%
lor V, =6V, T,=25C 300 mA
T,,=-40°C 400 mA
Vo T, = ww V, =213V 0.25 \%
leo T =T,w Vo =283V, 10 mA
I T,=25°C;V,=6V;t,= 30ps 400 mA
d| /d: 1 Alps; |, = 1A
I, T, =25°C; V=6V, R 300 mA
ty T, =25°C; V=112V, 2 ps
d /dt= 1 As; I, = 1A
t, Ty= Ty Ve =100 V; V=213V i, =200 us  typ. 350 ps
dv/dt = 50 V/us; I, = 500A; -di/dt =10 A/us
Ric DC current 0.072 KW
Rk DC current 0.096 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) { UL 758, style 1385,

CSA class 5851, guide 460-1-1

Dimensions in mm (1 mm = 0.0394")
M8x20 SW13 28x08

e

()
<~

52
3
45

< >

10

|——-50

10—
L 1 lgp, Ty, = 140°C \
v | 21gn Tyy= 25°C
" 3:lgy, Tyy= -40°C
Ve er Tv /,4 \
E
Al 2
AT 55‘3}"
1 4\ 4
4
/
/
/A
LA
i 4 Pgy= 20W
Ty, 140°C 5:Pgy= 60 W
6: Pgy = 120 W
o1 \HHHI il
108 102 10t 100 10t A 102

lg ——— =

Fig. 1 Gate trigger characteristics

100 -
Ty;=25°Cq]
T K
tgd
typ./¥%\ Limit
10 \.
\
\
\
\
\
N
\\
~C
1 \\‘
0.01 0.1 1 A 10
_—

Fig. 2 Gate trigger delay time
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14000 107 1000 I I
fram \ Pt FVR=0V A be |

A \ hravia \ 180° sin

50 Hz A2s 800 12001 —
80 % Vpgy 60° I
10000 N T =45 i 700 M 00—
Ty, = 140°C
8000 5«\ 600 )(\
\< N\ 10° - 500 \
\ \
e NN T, =45C 400 \\\
A
4000 ™ \ T,, = 140°C 300
N 200 N\
2000 \
100
0 108 0
0.001 0.01 01 s 1 1 ms 10 0 25 50 75 100 125°C150
—_—t —_—t —_—— Tc
Fig. 3 Surge overload current Fig. 4 [i*dt versus time (1-10 ms) Fig. 5 Maximum forward current
Liow ley Crest value, t: duration at case temperature
1200 : . it
Fig. 6 Power dissipation versus on-
' w Riva KW state current and ambient
TIOOO < 8-83 temperature
/ \ 0.12
0.2
800 // AN \ 0.3
7/ / D % 05
- V7 N \\\\\ 0.6
DC N
180° sin &
400 — 120011
60° I
/ // ——30° N >§%\\\
200 —ff \@\\5\
\§§
0
0 200 400 600 800A O 25 50 75 100 °C 150
—_— | éTA
TAVM
50 l Fig. 7 Three ph ifier bridge:

W / \ ig. ree phase rectifier bridge:
4500 N Ripka KW Power dissipation versus direct
4000 / \ 8-82 output current and ambient

P / \ \ 0.03 temperature
tot .
TSSOO < \/ 0.045
0.06
3000 ™ 0.08

0.12

2500

2000 /
1500 // —
/ (Blgcun

1000

/ 6xMCO500
0
0 300 600 900 1200 1500 A O 25 50 75 100 °C 150

—_— —_—
lgavm Ta

/
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5000 ' Fig. 8 Three phase AC-controller:
e Ry KIW A
4500 thka Power dissipation versus RMS
/ N 001 tput t and ambient
/ 002 output current and ambien
Py 400 / \ 0.03 temperature
3500 0.045
/ N \/ 0.06
3000 ’ AN 0.08
0.12
2500 /
2000 // : I
SR
/ BXMCO500 T~ \\\\
1000
/ N
Ny T~ \\\\‘\
; A\ |
0 300 600 900 1200 A O 25 50 75 100 125 °C150
= s Ta
0.12 Fig. 9 Transient thermal impedance
Kw e junction to case (per thyristor)
0.10 e . .
q R, for various conduction angles d:
A T
0.08 o g d Ryye (KIW)
Fre 4 y ‘%ZE—:::':/ DC 0.072
T 008 yalbresw 180° 0.0768
' Al 30° 120° 0.081
7] AN 60° 60° 0.092
LLH— ) 120°
0.04 p” // 180° 30° 0.111
//’/ /,/ DC
o5 4| 229! Constants for Z, . calculation:
' | | _./5/::’ .
H—T1" i R, (KIW) t (s)
0.00 1 0.0035 0.0054
103 102 10t 100 10t s 102 2 0.0186 0.098
. 3 0.0432 0.54
4 0.0067 12
0.14 Fig.10 Transient thermal impedance
KIW // junction to heatsink (per thyristor)
0.12 >
2 ] //’ R, for various conduction angles d:
nK 0,10 v prati
P /,,/’:: Z; d R, (KIW)
0.08 A Baris! DC 0.096
AL 7 180° 0.1
/ ’: o
006 LA 120 0.105
' A %4 60° 0.116
=l 2% 30°
. T ? A 60° 30° 0.135
i A 120°
. 4Tl ;:E/ o Constants for Z,,, calculation:
. T 17 .
] | | i Ru(KW) | t(9)
0.00 1 0.0035 0.0054
10° 102 10* 10° 10t s 102 > 0.0186 0.098
_ =t 3 0.0432 0.54
4 0.0067 12
5 0.024 12
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DIXYS MCO 600
High Power Single lrems = 928 A
Thyristor Module ltav = 600 A

Vern = 2000-2200 V

Preliminary data

3 54 2
VRSM VRRM Type
VDSM VDRM r-]—————j—I-——*T-u
| |
\Y \ | T 1
2100 2000 MCO 600-20i01
2300 2200 MCO 600-22i01
Symbol Test Conditions Maximum Ratings
ltrus Tus = Tum 928 A
Iray T. = 85°C; 180° sine 600 A
lrom T,; =45°C t=10ms (50 Hz) 15000 A
Vg=0 t=8.3 ms (60 Hz) 16000 A
Ty; = Tuam t=10ms (50 Hz) 13000 A
V=0 t=8.3 ms (60 Hz) 14400 A
It Ty, = 45°C t=10ms (50 Hz) 1125000 AZs
Vg=0 t=8.3 ms (60 Hz) 1062000 A
Tws = Tumm t=10ms (50 Hz) 845000 A%s
V=0 t=8.3 ms (60 Hz) 813000 A2s
(di/dt),, Ty; = Tyam repetitive, I; = 960 A 100 Alus
f=50 Hz, t, = 200 ps
Vp = 2/3 Vipra
lg = 1 A, non repetitive, |1 = liaym 500 Alus
dig/dt= 1 Alus
(dv/dt),, Tus = Tuans Vor = 2/3 Viry 1000 Vius
Rgk = «; method 1 (linear voltage rise)
Powm Ty = Tuam t-= 30pus 120 W
It = liawm t- = 500 us 60 w
PGAV 30 W
Vrom 10 Vv
Tw -40...140 °C
TVJM 140 °C
Tag -40...125 °C
VisoL 50/60 Hz, RMS t=1 min 3000 V-~
lso. €1 MA t=1s 3600 V~
Mq 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

e Isolation voltage 3600 V~

e UL applied

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

¢ Improved temperature and power
cycling
e Reduced protection circuits

E2-86
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MCO 600

Symbol Test Conditions Characteristic Values
lrem Tvs = Ty Vr = Ve 60 mA
V5 I = 600A;T,=25°C 1.15 \%
V1o For power-loss calculations only (Ty; = Ty;y) 0.77 \%
re 0.42 mQ
Ver Vo =6V; T,,=25°C 2 \Y%
Ty, =-40°C 3 \Y
lot Vo =6V; T,,=25°C 300 mA
Ty, =-40°C 400 mA
Voo Tws =Tuwm Vo =2/3 Vpgry 0.25 \%
leo Tws =Tuwm Vo =2/3 Vpgry 10 mA
I T,;=25°C;Vp,=6V;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 Alps; g = 1A
t, Tys =Ty VR =100 V; Vp = 2/3 Vprys t =200 us  typ. 350 us
dv/dt = 50 V/us; |1 = 500A, -di/dt =10 Alus
Rinic DC current 0.065 KW
Rinak DC current 0.085 KW
dg Creep distance on surface 12.7 mm
da 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 class 5851, guide 460-1-1, appl. 41234

Dimensions in mm (1 mm = 0.0394")

M8><16E SW13 28x0.8
Tt
13 ' '
5|2 29
i | !
— T T
=1
|<22 S5ota—35-—»1=-285 -
o] 2
B
L R
_1——' 5 8%
%ﬂ' - ﬂ
€ 2 3 A
N &
— L—G,Z
80
92
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Peak reverse recovery current versus -di/dt

120 T T T T T T T
At =1 MCC224 MCO 450
T TAWM MCC255 MCO 500
MCC312 MCO 600
100 — Vg =100V
/ MCC161
_ MCC162
- Tv= Tuam / / MCC170
MCC225
80 | / MCC132
/ / MCC 122
| | / 1
RM
60 / e MCC94
MCC95
/ / / MCC72
40 A / / MCC56
V MCC44
/ /?/ MCC 60
MCC26
20 / / | __— wmccio
//—-"
o I I I I I I
0 2 4 6 8 10 Alus 12
-di/dt ———=—

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 yF C=0.1pF
MCC/MCD/MDD R=33Q/1I0W | 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

C
MCC/MCD/MDD/MCO/MDO|R=33Q/25W | R=33Q/25W | R=47 Q/25W
122/132/142/161/162/170/ | C =0.47 pF C =047 pF C=0.1pF
172/220/225/250/255/310/
312/450/500/600
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