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Features / Advantages: Applications: Package: Y2
e Thyristor for line frequency e Line rectifying 50/60 Hz e |solation Voltage: 3600 V~
e Planar passivated chip o Softstart AC motor control e Industry standard outline
o Long-term stability e DC Motor control o RoHS compliant
o Direct Copper Bonded Al203-ceramic e Power converter e Soldering pins for PCB mounting
e AC power control e Base plate: DCB ceramic
e Lighting and temperature control e Reduced weight

e Advanced power cycling
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Rectifier Ratings
Symbol Definition Conditions min. | typ. | max. Unit
Vrsmpsm max. non-repetitive reverse/forward blocking voltage Ty = 25°C 2300 V
Vermorm  max. repetitive reverse/forward blocking voltage Ty, = 25°C 2200 V
lrio reverse current, drain current Vap=2200 V Ty = 25°C 1 mA
Vep=2200 V Ty, =140°C 40 mA
v, forward voltage drop I = 300 A Ty, = 25°C 113V
l; = 600 A 140V
I = 300 A Ty =125°C 109 Vv
I = 600 A 144V
lray average forward current Tc= 85°C Ty, =140°C 3200 A
[~ RMS forward current 180° sine 500 A
Vro thresfiold voltage } for power loss calculation only Tw =140°C 0.74 v
rr slope resistance 1161 mQ
Rinc thermal resistance junction to case 0.11 KW
Runc thermal resistance case to heatsink 0.04 K/W
Pt total power dissipation T = 25°C 1030 W
lrsm max. forward surge current t= 10 ms; (50 Hz), sine Ty = 45°C 8.00 kA
t = 8,3 ms; (60 Hz), sine Vg =0V 8.64 kA
t= 10 ms; (50 Hz), sine Ty, =140°C 6.80 kA
t = 8,3 ms; (60 Hz), sine Va =0V 735 kA
12t value for fusing t= 10 ms; (50 Hz), sine Ty = 45°C 320.0 | kA2s
t = 8,3 ms; (60 Hz), sine Ve =0V 310.5 kAzs
t= 10 ms; (50 Hz), sine Ty =140°C 231.2 kA2
t = 8,3 ms; (60 Hz), sine Ve =0V 204.4 KkA2s
C, junction capacitance Vg= 700V f=1MHz Tw = 25°C 235 pF
Peu max. gate power dissipation tp= 30 s Tc =140°C 120 W
to= 500 us 60 W
Pcav average gate power dissipation 20 W
(di/dt),, critical rate of rise of current Ty, =140°C; f =50 Hz repetitive, I = 960 A 100 | A/us
tp= 200 ps;dig/dt= 1 Alps;
lg= 1A;V =% Vigy non-repet., I; = 320 A 500 Alus
(dv/dt),, critical rate of rise of voltage V = % Voau Ty = 140°C 1000 V/us
Rak = «; method 1 (linear voltage rise) :
Ver gate trigger voltage Vp=6V Tw= 25°C 2 \
Ty, = -40°C 3.V
ler gate trigger current Vo=6V Ty = 25°C 150 mA
Tw = -40°C 200 mA
Vao gate non-trigger voltage Vo= % Vpru Ty, = 140°C 0.25 V
leo gate non-trigger current 10 mA
I latching current t,= 30us Tw= 25°C 200 mA
I, = 0.45A; dig/dt = 0.45 Alus
Iy holding current Vo =6V Rg=- Tw= 25°C 150 1 mA
toa gate controlled delay time Vo =2 Vogu Tw= 25°C 2 | us
le = 1A; dig/dt = 1 Alus
t, turn-off time Ve =100V; |1 = 320A;V = % Vpey Ty =125°C 350 ps
di/dt= 10 A/us dv/dt=50V/us t, =200 s
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Package Y2 Ratings

Symbol Definition Conditions min. typ. Kmax. Unit
Lrus RMS current per terminal 600 A
Tw virtual junction temperature -40 140 °C
Top operation temperature -40 125 °C
Tag storage temperature -40 125 °C
Weight 255 g
M, mounting torque 25 5 Nm
M, terminal torque 12 15 Nm
dspp/ape _ o ) terminal to terminal 13.0 L mm

creepage distance on surface | striking distance through air
dspbiaps terminal to backside 13.0 mm
VISOL isolation voltage t =1 second 3600 \i

) 50/60 Hz, RMS; lisoL <1 mA
t =1 minute 3000 \
Y [m]
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. Part Numoer i L=
Date Code (DC) Data Matrix: part no. (1-19), DC + PI (20-25), lot.no.# (26-31),
+ Production Index (Pl) blank (32), serial no.# (33-36)
Ordering Ordering Number Marking on Product Delivery Mode Quantity | Code No.
Standard MCD310-22i01 MCD310-22io01 Box 2 470295
Equivalent Circuits for Simulation *on die level T,, =140°C

Voma threshold voltage 0.74 \Y
Ro max slope resistance * 0.97 mQ
IXYS reserves the right to change limits, conditions and dimensions. Data according to IEC 60747and per semiconductor unless otherwise specified 20191209¢
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3x M8 ’<7 42.5 4»‘47 <—2218.5 — 2.8/0.8

Optional accessories for modules
Keyed gate/cathode twin plugs with wire length = 350 mm, gate = white, cathode = red
Type ZY 180L (L = Left for pin pair 4/5) UL 758, style 3751

IXYS reserves the right to change limits, conditions and dimensions. Data according to IEC 60747and per semiconductor unless otherwise specified 20191209¢

© 2019 IXYS all rights reserved



w4 IXYS MCD310-22i01

A Littelfuse Technology

Thyristor
12000 10 600 oc
% V, -
50 Hz, 80% Vgau Vg=0V 180° sin
120°JL
10000 500 60°TL
30°IL
8000 400 Y
2.
brsm — It lravm /\/
=
lesm 5000 T,y = 45°C /// 300 N\
[A] \ // [A] \\
4000 N [A%s] 200 N
Tu = 140°CN L
N o N
2000 N T, = 140°C 100 N\
N
0 10 0 |
100 102 107 10° 10" 1 2 3 6 8 10 0 50 100 150 200
t [s] t [ms] Tc [°C]
Fig. 1 Surge overload current ' Fig. 2 It versus time (1-10 ms) Fig. 3 Max. forward current
I+ su: Crest value, t: duration at case temperature
800 10 FTTIT 1T \
Ria  [KW] lor: Ty = -40°C
02 lor Tw= 0°C 1
| 03 leri Ty = 25°C \Qﬁ
600 — \ 04 A /M
. / \ - 05 ! ;
T 7 / // \ \\ - 06 Ve //
400 — ra S 08 A
// \>< L o. A1 Paw = 20W) [
2:Pay= 60W
AN » V] Dbl
" . A&:’éé — N - 14 01y &
- 180° sin N lap:
200 y 120° Tw= 25°Q
I, \\% w= 25
/ / 5 — X Ty = 125°C]
— N
B N ]
0 0.01
0 100 200 300 400 500 0 50 100 150 0.001 0.01 0.1 1 10 150
Fravms leavm [A] Ta[°C] ls [A]
Fig. 4 Power dissipation versus onstate current ande Fig.5 Gate trigger characteristics
ambient temperature (per thyristor/diode)
3000 100 m
Ruwa  [KIW]
0.03
/
2500 \ 0.04
\
\ 0.06 -
t Limit
2000 ,/ AN\ 10 i
\ \ 0.08 VA Y
P /
/ N N 0.1 tou
1500 / A
/ N\ ‘>( 0.15 N{
B NN o [ms]
W] / RN '
1000 —L ™ 1
v Circuit 0.3
// B6
3x MCC310 or
/| 3x MCD310 \\\é X
500 v <]
0 0.1
0 200 400 600 800 0 50 100 150 0.01 0.1 1 10
lyavm [A] Ta[°C] I [A]
Fig. 6 Three phase rectifier bridge: Power dissipation versus Fig. 7 Gate trigger delay time
direct output current and ambient temperature
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Fig. 7 Three phase AC-controller: Fig. 10  Forward characteristics

Power dissipation versus RMS output current and ambient tempeature

0.15 R for various conduction angles d:
d Rinc (KIW)
30° [1]] DC 0.112
DC 171 180°C 0.113
0.10 /pf 120°C 0.114
7z 60°C 0.115
thJC 30°C 0.115
[K/W]
0.05 Constants for Z,,,; calculation:
/
/ i Ry [K/W] t [s]
A 1 0.003 0.099
A 2 0.0143 0.168
0 LT — 3 0.0947 0.456
10° 102 10" 10° 10! 102
t[s]

Fig. 8 Transient thermal impedance junction to case (per tyristor)

020 Ry« for various conduction angles d:
d Rk [K/W]
045 ] +30° 7] DC 0.152
' Za e 7] 180°C  0.154
120°C  0.154
y 60°C 0.155
30°C 0.155
0.10
[K/W] 4
Constants for Z, , calculation:
005 A i R (KW)  t(s)
1 0.003 0.099
ad 2 0.0143 0.168
p—— e 3 0.0947 0.456
0 4 0.04 1.36
103 102 10 100 10 102
t[s]
Fig. 9 Transient thermal impedance junction to heatsink (per thyristor)
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