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TM120PES44C0
SiC MOSFET it /5 SiC MOSFET Chip

xESH Key Parameters B BR a5l Circuit Configuration
VDSmax 1200 V
O D
Rbs(on) Typ. 25 mQ
Io Max. 82 A !
l_
Die Size 4.00x4.00 mm?2 et
G i
q
R Features
O 8

o (RIFRARFE
LI VSESIES

High Switching Frequency
Low Switching Loss

Soft, fast Switching

1. HLER S5

Fig. 1 Circuit configuration

o I IRAEH Easy Paralleling
RAEEE Maximum Ratings
(i=) SRR It o5 A il LA
Symbol Parameter Test Conditions Value Unit
Vosmas | IHURILFBIE 1200 v
Drain-source voltage
Vess WL -8/+23 \%
Gate-source voltage
VGSop *Hﬂﬁ Ik -4/+18 Vv
Gate-source voltage
ID ?%éngE f'ﬂ EE?Jﬁ, EE ij max [;E%IJ 82 A
Continuous forward current, limited by T.jmax
%ﬁEEEr‘ﬂ EE/ﬁu EE ij max BE%U
Iom Maximum repetitive forward current, limited 164 A
by Tj max
_ R AVFESIR o
Tumac | Max. Junction temperature 175 C
_ TAESS R o
Toiep) Operation junction temperature 40...+175 c
Tor | BRI 400 °C
oe Maximum processing temperature

1/10



€3

thEh 4
CRIRC

TM120PES44C0
SiC MOSFET it /5 SiC MOSFET Chip

FmBIEFEM  Product Datasheet AN Ver 25.01
B4 E Electrical Characteristics
BrAERER =B, B0 Ty=25°C Ty= 25 °C unless otherwise stated
e BHATR RS BoME | R | BOK(E | SR
Symbol Parameter Test Conditions Min. Typ. Max. Unit
E R B Vs = 0V, Vbs = Vpss 20 MA
Ipss Zero gate voltage drain
current Ves = 0V, Vos = Voss, Tyj= 175 °C 20 pA
N Nray
less BRI T3 Vs = Vess, Vps= 0V 250 nA
Gate leakage current
N Ip=10mA, Ves= Vbs 21 27 Y
VGS th (*2) W*&'YE*&]E—Q{E EEJJIL
e Gate threshold voltage
Ip=10mA, Ves= Vbs, Tyj= 175 °C 14 2.0 \Y
T M-S 378 25 PP Ves =18V, Ib= 65A 25 38 mQ
Rbs(on) Drain-source on-state
resistance Ves =18V, Ip= 65A,T,;= 175 °C 45 mQ
e _ _
g Forward transconductance | /28 =20V: /o= 85A 253 S
_ LD SR
Ciss Input capacitance 2625 pF
A e
Coss EHU Hj Eﬂﬁ . 173 pF
Output capacitance Vbs = 1000V, Ves =0V,
ST A i FEL A f=100kHz, Vac =30mV
Crss Reverse transfer 13 pF
capacitance
AT RE
Eoss Coss Stored Energy 84 K
, P TS AR H L _
Rt Internal gate resistor Ves =0V 4 Q
MR LT
Qs Gate to source charge 229 nC
Qoo Wi Vs = 800V, Vos = -4/18V, o= 65A 89 nC
Gate to drain charge
SUHIAR H A
Qs Total gate charge 18 nC
- Isp =65A, Vs = -4V 54 \
Vi T E R EBE
SD .
Diode forward voltage
Isp=65A, Ves= -4V, T,;= 175 °C 5.0 V
HEE: 1.(*1) For i KIS a] 10min((*1) ) indicates 10min, maximum);
Note: 3.(*2) KRt AL S IR ((*2) indicates Vesuis preprocessed);
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4 E Electrical Characteristics
e SR WA 2% A ME | SR | RKE HpL
Symbol Parameter Test Conditions Min. Typ. Max. Unit
taoty ST HE IR [A] Ty=25°C 41 _
O .
Turn-off delay time Io =65A, Ty= 175 °C 40
VDS = 800V, _ o
¢ i ] Vas = -4/+18V, Ny=25°C 23 "
f Fall time Ro(orr) =6.80), T.= 175 °C 25
dv/dt =31800V/s !
E KBTI FE (Ty=175°C) Tj=25°C 630 ,
OFF Turn-off energy loss Ty= 175 °C 660 u
FFE L AR S (1] Ty= 25 °C 5
td(on) , ns
Turn-on delay time Io =65A, Tu= 175 °C 4
Vos = 800V, —
t ] Vas = -4/+18V, ij— 25°C 14 i,
' Rise time Ra(on) =5.1Q, Tu= 175 °C 14
dildt =3750A/us !
E FFEHEE (Ty=175°C) T,=25°C 1180 N
oN Turn-on energy loss Tu= 175 °C 880
TR B AR L T,=25°C 188
Qr Diode reverse Io =65A, . nC
recovery charge Vbs = 800V, Ty=175°C 678
W R ST | - disoldt = 3760A/s T.=25°C ”
[ Diode reverse (Ty=175°C) - A
recovery current T,;=175°C 55

3/10



€3

thEh 4
CRIRC

TM120PES44C0
SiC MOSFET it /5 SiC MOSFET Chip

Fm¥BUEFM  Product Datasheet FiAs Ver 25.01
140 T,=25C / | 140 T=175C =
Vs = 20V Vs = 20V / R
—_— — Vgs=18V . . —_— — Vs=18V Ak /
| im0y 120 |l Y S
. ’ .
100 / Ao, / 100 //
/s 1
— 80 i — 80 .
< / / < 74
] " 4 ] "l
< 60 / / < 60 i/
., “
40 / / 40 /
‘s v
).y
v 4
20 / 20
0 0
0 1 2 3 4 5 6 01 2 3 4 5 6 7 8 9 10
Vbs -[V] Vbs - [V]

Fig.2 Typical output characteristics, Ip=f (Vbs), Tyj =25 °C

K2, f R SR B 28, fo=f (Vps), Tyj =25 °C

Ip - [A]
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T,=25C / L.
— - T,=150C L
..... T,=175C =
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Vbs - [V]

9

4. fan RV ML 28, o= f (Vbs)

Fig.4 Typical output characteristics, Ip=f (Vbs)

PEI3. 4 AR R 28, o= (Vbs), Ty = 175 °C
Fig.3 Typical output characteristics, Ip=f (Vbs), Tvj= 175 °C
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Fig.5

P15 AL ST 2%, Io= £ (Viss)

Typical transfer characteristics, Ib=f (Vas)
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80 60
Vgs=18V Vas=18V
T,;=25C -
— - Tj=150C 55 | Ip=65A
70----- T,=175C
50
60 45
. 1
. 40
c 50 e 3 / a‘
£ . - e € 35
[ I — =
g 40 = — = — 3 30
a 8 25
14 30 14
20 15
10
10
5
0 0
0 20 40 60 80 100 120 140 60 -30 0 30 60 90 120 150 180
Ib - [A] T;-[C]
16, S LI B 28, Roscon = f (Ib) 7. 53 L BEL A 2R, Rosgon) = f (Tj)
Fig.6 Typical On-Resistance characteristics, Rps(on) = f (/p) Fig.7 Typical On-Resistance characteristics, Rps(on) = f (T})
3.8 4
Ves=18V
Eon, Ty=175C
3.6 —— — Eorp, Ty=175C
34 Ve e
3 Rgon=5.1Q
3.2 Rg(oFFf6.8Q
s ° 5
- £
£ 28 ; 2
172
(7]
> 26 w
24
1
22
2
1.8 0
-50 0 50 100 150 0 20 40 60 80 100 120 140
T;-[C] Ip - [A]
K18, A H R BB I 28, Vs = f (T)) ’19. MOSFETH RARFEM AL 2R, Eon= f (Ip), Eon= f (I)
Fig.8 Typical Vgs(n) characteristics, Vesin) = f (Tj) Fig.9 Typical MOSFET switching energy, Eo= f (Ip), Eon= f (Ip)
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3 50000
Vos=18V Vos=18V
Eon, Ty=175C Ciss
—— — Eorr Ty=175¢C 20000 = Coss
----- Crss
2.5 ?gzs:—(ng 10000
Vos=-418V 5000
2 2000
5 — 1000
E 5 \
= 15 Z 500
% (&) ~~
w 200 e
1 T _— 100
— 50 [
- i}
0.5 20 *
S D O 0 0 R Y
0 5
0 2.5 5 75 10 12.5 15 0 200 400 600 800 1000 1200
Rg -[Q] Vbs - [V]
% JCAVURE S 7R i 2% = = . .
9 yp f (Ro) 9 9¥, Eon GJs Foff Fig.11 Typical capacity characteristic, C= f (Vps)
18 0
Vps=800V T,=25C
Ips=65A — - T,=150C
16 Ty=sc |/ | |  |---- Ty=1751
-20
14
12 -40
10
L~ — 60
>‘T' 8 < Vas=-4V
8 6 o
> = -80
4
2 -100
0
-120
-2
4 140
-0.02 0 0.02 0.04 0.06 0.08 01 0.12 8 -7 6 5 4 -3 -2 -1 0

Qg - [uC]

Fig.12 Typical gate charge characteristic, Vgs= f (Qg)

12, HibAl FL R S R R 26, Vs = f(Qo)

Vbs - [V]

I3, B S5 = S R SR i 2K, fo = £ (Vs)

Fig.13 Typical body diode output and 3rd quadrant

characteristic, Ip = f (Vbs)
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—— TM120PES44C0
Go hEDpLE
=

1000
Zn MOSFET |
Z
L
100
Q
2
£
N
MOSFET R(K/kW) 81.46 12447 30.91 103.19
7(s) 0.0034 0.0149 0.0007 0.0034
10
0.001 0.01 0.1 1 10 100
t, - [s]

K14, BESFARATTHIZL, Zinuc) = f (tp)
Fig.14 Transient thermal impedance, Zi-c) = f (fo)
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IZ&8E Mechanical Parameters

AR RSF

Chip size

P A X R (NS TT R SCIRK)
Source pad size (excl. Kelvin Source pad)
AR B A X R

Gate pad size

SR

Area total

T

Thickness

s [ R

Wafer size

5 41 RS

Max. possible chips per wafer
N

Frontside (Source and Gate) metal
GLIER

Backside (Drain) metal

IEm B

Passivation frontside

o TG E IR IG A 4, 23°C TIRESHHE/NT 6 MH
78
SULAF S Store in original container, in dry nitrogen, <6 months at an
ambient temperature of 23°C

4.00%4.00 mm?

2x(1.595%2.69) mm?

0.6x0.5 mm?

16.00 mm?

150110 pum

150 mm

894

Al:5.0um

Ti:Ni:Ag (0.05:0.5:0.5um)

Polyimide

Recommended storage environment
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—— TM120PES44C0
Go hEDpLE
=

S=iFtk G=MHk KS=FF/RCIEM . ek S=Source  G=Gate KS=Kelvin Source Unit: ym
16. AR
Fig. 16 Chip drawing

M RN REREFRAF

ZHUZHOU CRRC TIMES SEMICONDUCTOR CO,,LTD

o Address WA R T LD T 3 e e e e
M g Zipcode 412001

GEN 1 Telephone +86 (0)731-28498268, 28498238, 28493472

& H Fax +86 (0)731-28498851, 28498494

HE IR FE Email ctsc@csrzic.com

2 Ik Web Site http://ctsc.csrzic.com
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i P 2 A A 2K

(D Bl TP i a5 B L T INEAR N G i) d 7 S B 2 ek, AP TR 8 A5 B R ey — Bk re . EvafRIE
FCAESESORp RN F & A, SO A RO VEA ™ S @ R . A SR AR 5 BN, IR IR A W] A B B AR S .
(20 AT et 5l T v AR 0 — 27 i e A et Y SRR, SRR I 7 B T e S SR A R, (R R R IR 2
B ANFEMA P R IEF AL SR a5 BRAEAR S, A F S R P B T, TEREI SGETRA w] Wk A AT i T IHE R

(3) TR A SRR EDR, B THRRRAT L (iR, BT A diside) , SRRV BN 53 A F BR G 3EAT B U A
a VAL, LG IR L

4 PRI RE R, A0 R 7 B T T E SR AR R . R FRIALER 2 A AR XY E R DL, R R TEIEOR IR
2 AT S

B P AT E A B, S ERPE R EPIRE . R E R e A kiE, SAORBIRR (preliminary) , IZFRR B %77 6 E 58
Bt BRSO E T, BT R S H BRI UASER, (BRI e A AR AR IR B TN E T
B LSRR, RIS IZ7 i C AT DL A 7

Terms and conditions of usage

(1) The product information in this datasheet are intended for use by technical personnel. Due to the diversity of product applications, the
information contained in this document can only be used as a general guide, the application applicability cannot be guaranteed in some special
applications. It is recommended that users do the assessment of the application applicability before applied. If users need additional product
information and help, please contact our sales or technical support.

(2) Some product data in the datasheet of this product are the typical values, the actual factory testing data may deviate slightly from typical values,
but our company guarantees that these deviations will not affect the normal use of the product. If the product information changes, our company
will promptly amend the datasheet, please keeps your attention to product information changing in our company website.

(3) If there are special requirements for the product, or apply it in special industries (such as aerospace, medical, life support, etc.), we strongly
recommend that to perform joint application risk and quality assessments, get the quality agreements.

@ During the application, if the working conditions are beyond the limitation of temperature, voltage, current or safe operating area of the
product defined in the product datasheet, our company cannot guarantee the reliability of the product.

(5) We annotate datasheet in the top right hand corner of the front page, to indicate product status. The annotation*Preliminary” indicates the
product design is complete and final characterization for volume production is in progress, the product information in the datasheet is currently

can be referenced, but some details may change in the future. There is no annotation indicates the product is capable to produce in batch quantity.
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