S MC20UZ12ST RoHis

1200V SIC MOSFET Power Module

Vbs 1200V

Ip 91A

RDS(on) 22mQ
Applications

+ Photovoltaic Inverter

» Battery Charger
Circuit « Server Power Supplies
* Energy Storage System

° Features

« Zero Turn-off Tail Current

— + Normally-off N-channel MOSFET
[ * High Frequency Operation

|— * Low Switching Loss

* Low Inductance Screw Connectors
* Isolated Baseplate (SOT-227)

® MOSFET
Absolute Maximum Ratings (Per Position) (T,=25°C Unless Otherwise Specified)
Parameter Symbol Conditions Value | Unit

Drain-Source Voltage Vs max Ves=0V, Ips=100uA 1200 |V
Ves=20V, Tc=25°C N

Continuous Drain Current Io A
Ves=20V, Tc=80°C 72

Pulse Drain Current |p,puise Pulse width t, limited by T max 320 A

Power Dissipation Po_wos Tc=25°C 348 W

Recommend Gate Source Voltage Vas,op \?at\?:l:s recommended DC operating 520 |V

Maximum Gate Source Voltage Vs, max Absolute maximum values -10/25 |V

Max Junction Temperature TJ,max 175 °C
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® MOSFET

Characteristic Values (Per Position) (T;=25°C Unless Otherwise Specified)

Value
Parameter Symbol Conditions Unit
Min. | Typ. | Max.
Drain-Source Breakdown Voltage Vgripss Ves=0V, Ip=200uA 1200 \Y
VDs=VGs, Ip=80mA 2 2.8 4
Gate Threshold Voltage Vasith) \Y
VDs=VGs, |D= 80mA, TJ=175°C 1.8
Zero Gate Voltage Drain Current Ioss Vps=1200V, Vgs= 0V 1 100 uA
Gate-Source Leakage Current less Vps=0V, Vgs=20V 250 nA
[0=60A, Ves=20V 22 32
Drain-Source On-Resistance Rosion) mQ
Ip=60A, Ves=20V, T,=175°C 41
Vps=20V, [p=60A 32
Transconductance Ots S
Vps=20V, [p=60A, T,=175°C 31.2
Internal Gate Resistance Raiint) f=1MHz, Vac=25mV 0.5 Q
Input Capacitance Ciss 7560
Ves=0V,
Output Capacitance Coss Vps=800V 286 pF
Reverse Transfer Capacitance Crss f=1MHz, 26.9
Vac =25mV
Coss Stored Energy Eoss 115 ud
Gateto S Ch 96
ate to Source Charge Qes Von=800V.
Gate to Drain Charge Qep Vs=-5/20V, 177 nC
[5=30A
Total Gate Charge Qe ° 463
Turn On Delay Time ta(on) 26
Rise Time tr 87
ns
Turn Off Delay Time to(off Voo=800V, Ves=-5/20V, 99
|D=60A, RG(ext)=0-5Q,
Fall Time tf L=200uH 41
Turn-on Switching Energy Eon 4617
ud
Turn-off Switching Energy Eof 2519
MOSFET Thermal Resistance,
, Rinic JESD51-14 0.41 °CIW
Junction to Case
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® Body Diode
Characteristic Values (Per Position) (T;=25°C Unless Otherwise Specified)
Value
Parameter Symbol Conditions Unit
Min. | Typ. | Max.
Ves=0V, IF=15A 3.2
Inverse Diode Forward Voltage Vsp v
Ves=0V, [r=15A, T,=175°C 2.7
Continuous Diode Forward Current Is Ves=0V, Tc=25°C 80 A
R R Ti t 91
everse Recovery Time " Ves=0V. ns
Reverse Recovery Charge Qr Is=60A, Vr=800V, 585 nC
di/dt=672A/
Peak Reverse Recovery Current lrrm I v 1.3 A
® Module Characteristics
Parameter Symbol Conditions Value Unit
Isolation Breakdown Voltage Visol AC, 50Hz (R.M.S), t=3s 3600 V
Operating Temperature Tuop -55~175 °C
Storage Temperature Tstg -55~175 °C
Mounting Torque Recommended (M4 screw) 1~1.5
M Nm
Terminal Connection Torque Recommended (M4 screw) 1~1.5
Weight W 29 g

® Typical Performance
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Figure 1. Output Characteristics Ts= -55°C Figure 2. Output Characteristics T; = 25°C
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Drain-Source Current, I, (A)
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Figure 3. Output Characteristics T;= 175°C
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Figure 5. On-Resistance vs Gate Voltage For
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Figure 7. Normalized On-Resistance vs Temperature
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Figure 4. Transfer Characteristic for Various
Junction Temperatures

\‘\
=12\
\l)h /
L \»....___ _—?
GsT 19V
| o ___..-ﬁ
- .——""FZ
L ———
AN\
< s Soks Conditions:
\ GS "" i I,,=60A
[ v CS_:ZO X tp=200us

50 =25 0 25 50 75 100 125 150 175
Junction Temperature, T, (°C)

Figure 6. On-Resistance vs Temperature For
Various Gate Voltage

T,7175°C_—"
-""‘i/
"]
——
| #
TJ—ZSOC ::__-:'ﬁ ___,...-_....--"'
| ____,_._._--——,—"..-—1 ;
. T =55 Conditions:
V=20V
tp=200us

0 20 40 o0 80 100 120 140 160 180
Drain-Source Current, Iy (4)

Figure 8. On-Resistance vs Drain Current

S-SIC193
Rev.1.0,27-Apr-24

www.21lyangjie.com



b s MC20UZ12ST ROHS

COMPLIANT
VGS:'SV‘-\. /
/ / Vg $=uv\s/ .

Vas=SV
/ / -40 Vs~ 10V /
V=15V ] /
V=0V, - hadimed .
]| / / / ‘Gs_z‘? //
/ / -80

~//
-120

: Vos=20V 120 b — - ! -
Conditions: Conditions:
T,=-55°C ' T,725°C
160 1 tp=200us / { tp=200us
-6

-160
-10 -8 -4 -2 0 -10 8 -6 4 2 0

Drain-Source Voltage, Vg (V) Drain-Source Voltage, Vs (V)

IS
=
-
)
w
I
2]

//

.
0
=

~

es=15V

Drain-Source Current, I, (A)

Drain-Source Current, I,z (A)

Figure 9. Body Diode Characteristic at T;=-55°C Figure 10. Body Diode Characteristic at T,=25°C
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Figure 11. Body Diode Characteristic at T;=175°C Figure 12. Threshold Voltage vs Temperature
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Figure 15. Capacitances vs Drain-Source Voltage Figure 16. Output Capacitor Stored Energy
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® Schematic and Pin Out
D(3)
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® Package Dimensions (mm)
Millimeter
DIM -
] min max
e K= F A | 3160 | 31.80
Z B 7.70 | 8.10
Y N @ c | 420 | 440
= ;1 * S D | 420 | 440
T oo ] ! E 410 | 4.40
= A= C
L j’ T %xg F | 1490 | 15.10
M b ) G | 30.10 | 30.30
Zq ‘———é ﬁ“ H | 37.70 | 38.20
L J 12.00 | 12.60
P
G K 9.35 | 9.65
A L 0.74 | 0.84
H M | 1240 | 12.80
Q N | 2480 | 25.60
l—\ .—I L (@) 1.90 2.10
e | T P | 292 | 332
THF Y] \ﬂ_‘ Q | 26.60 | 27.00
R 3.80 | 4.20
S 495 | 545
T | 23.70 | 24.30
Y% 350 | 5.50
W | 2055 | 20.85
z 250 | 270
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Disclaimer

The information presented in this document is for reference only. Yangzhou Yangjie Electronic Technology Co., Ltd.
reserves the right to make changes without notice for the specification of the products displayed herein to improve
reliability, function or design or otherwise.

The product listed herein is designed to be used with ordinary electronic equipment or devices, and not designed to
be used with equipment or devices which require high level of reliability and the malfunction of with would directly
endanger human life (such as aerospace machinery, nuclear-reactor controllers, fuel controllers and other safety
devices), Yangjie or anyone on its behalf, assumes no responsibility or liability for any damages resulting from such
improper use of sale.

This publication supersedes & replaces all information previously supplied. For additional information, please visit our
website http:// www.21lyangjie.com , or consult your nearest Yangjie's sales office for further assistance.
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