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HeFei Cpower Technology,Ltd.

TLC450MO8S1PSN £
> PAAhAUE / Appearance
Vces= 750V
e Icnom = 450A / lcam = 900A
‘//

> %5t / Features

A, HRE SR — P AR A. Neutral Point Clamped Three-Level Inverter Module

B. 750V 3% #k 1k IGBT B. 750 V Field Stop 4 IGBTs

C. (K HLERAT R C. Low Inductive Layout

D. #Ad L FH D. Thermistor
> Fi& / Applications

A. FEARITAZ 2% A. Solar Inverters

B. NaJ it At R4 B. Uninterruptable Power Supplies Systems

C. —H PN H C. 3-Level-Applications
> FHI{Z E / Related Information

215 / Barcode Code —YEhY / DMX — Code

TR

AFEMhE A E TR X AR CE S PR KRB X 1D 106 5 5 52 R CX. DX,

Address: Area Cand D, 2nd floor, Building 5, No. 106, Intersection of Innovation Avenue and Mingzhu Avenue, High-tech Zone, Hefei City.

Rev. 3 2023-7-7




TLC450MO08S1PSN

IGBT i¥Z5%% / IGBT Inverter (Q1, Q4)

—~
|y |||

Z H MIii
Power to create
B A#E [E/Maximum Rated Values
S R a5 Vers 750 v
Collector-Emitter voltage
‘2'432:'; Nrey Nroy
= %Eﬁmﬁ{mﬁ”“ Tc=100°C, Ty max = 175°C cnom 450 A
Continuous DC collector current
53 N7y
el 7 AT W DR s N 200 .
Repetitive peak collector current
SR I 8
W R A e +/30 y
Gate-emitter peak voltage
/ . g
%{E{E/Characterlstlcs Values (Ty = 25°C unless otherwise noted)
Parameter Test Conditions Symbol Min Typ Max Unit
Outer IGBT (Q1, Q4)
. T,=25C 1.65
B - R A VLR HL R Vee =15V, ! :
. . TJ = 125 C VCE(sat) 195 V
Collector-Emitter Saturation Voltage |Ilc=450A 5
T,=150C 2.05
IR - S5 I A v
Vee =Vee, Ic=7.4 mA V 5.05 \
Gate-Emitter Threshold Voltage ee T YeEs e Gt
TN
I . Vee=25V Cies 7.44
Input Capacitance
EyTETnpe Vee=0V nF
IR A A L2 . f= 1 MHz Cos 013
Reverse Transfer Capacitance
S : V75
L HLIR ﬁ%ﬁf&é@k%m Ver =0V, Veg = 750 V s 10 A
Collector-Emitter Cut-off Current
I e
MBI AR P V7 Vee=20V, V=0V loes 500 nA
Gate Leakage Current
. \ T,=25C 875
8 ZE IR I A .
y T,=150C 829
\ T,=25C 165
DL
éfs???rr:g T,=125C t 165
T,=150C 169
Vee =400V, o ns
. N \ ’ T,=25C 2780
Hé ik \E‘ H o
?Erf—};fleD;S Time Ic =100 A; T,=125C td(off) 2950
Y T,=1507C 3160
Vae = +15/-5V; T,=25C 180
\ )=
ST IE — .
Lﬁ?:\g Re=150; T)=125C t; 183
T,=150TC 185
v b o T,=25C 8.25
THIE i FERE B J .
Turn—on Switching Loss per Pulse T=125C Eon 8.50
§Lossp T,=150C 9.05 m)
Ve M b £ T,=25C 7.30
KT RERE R
Turn off Switching Loss per Pulse T=125C Eor 740
8 p T,=150°C 7.80
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IGBT %35 2% / IGBT Inverter (Q1, Q4) Z H M5
ps ) fif Ve =480V, Ic =450 A,

K HE A CE C Qe 558 nC
Total Gate Charge Vege= =15V
B — A Thermal grease, . 010 c/w
Thermal Resistance - chip-to—case Thickness = 2 Mil £2%, A= 2.8 W/mK e '

M) ‘j‘t\ yH B
R FRE i | a0 o | <
Temperature under switching
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— %% /Diode (D5,D6)

Z H M
B AKHE E/Maximum Rated Values
lh& N,
5‘[@? HERIE T,=25C Virm 750 v
Repetitive peak reverse voltage
HESE ) EL A | 375 A
Continuous DC forward current F
Ik ;
Eﬁig HEHR ty=1ms lerm 750 A
Repetitive peak forward current
%%Tﬂ‘: l Electrical Characteristics (Ty=25"C, unless otherwise noted)
Parameter Test Conditions Symbol Min Typ Max Unit
NEUTRAL POINT DIODE (D5, D6)
s T,=25C 1.20
;*ﬁ EFEFE" %d% | Ilr =375 A T)=125C Ve 1.18 v
iode Forward Voltage T,=150°C 115
=25° 160
IRy T)=25C
{;ﬂﬁj M%@"L . T,=125C tr 370 ns
everse Recovery Time T,=150C 410
T,=25C .
SR LA TJ =125C 1o
Reverse Recovery Charge Vee =400V, TJ ) 150°C Qe 110 He
Ilc=100 A, ! 13.0
Vee = +15V, T)=25C 50
A‘ =i & \‘
ST L Re = 150 T=125C | lpgw 65 A
Peak Reverse Recovery Current T,=150°C 20
T,=25C 0.85
Mp A gk B
R IRE e T)=125C Er 2.05 mJ
Reverse Recovery Energy T,=150°C
2.50
O - B FABH
Thermal Resistance - Thermal grease, Rehsn 0.39 T/w
chip-to-heatsink Thickness = 2 Mil +2%,
R — AT R A= 2.8 W/mK " 015 oW
Thermal Resistance - chip-to—case e '
TR TR | e P
Temperature under switching rop
Rev. 3 2023-7-7
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T

A
IGBT i¥Z5%% / IGBT Inverter (Q2, Q3) ZH M
Power to create
B K2 {E/Maximum Rated Values
%m&'ﬁ%ﬁ& B T=25C Vees 750 Vv
Collector-Emitter voltage
2'432:': Ny N
ESRBBET LY Tc=100C, Tymax = 175°C ¢ nom 375 A
Continuous DC collector current
I o2
et T ST WA ot . e R
Repetitive peak collector current
R - S M Ve {1 P
Gate-emitter peak voltage Vs +/-30 v
¥F{EfE/Characteristics Values - 25¢ unless otherwise noted)
Parameter Test Conditions Symbol Min Typ Max Unit
Inner IGBT (Q2, Q3)
. T,=25TC .
e B R A LA A Vee =15V, ronse | v o .
Collector-Emitter Saturation Voltage |lc=375A T CE(sat) '
T,=1507TC 1.75
RN S A R4 H
Vee=Vee, lc=7.4 mA Vv 5.04 \Y
Gate-Emitter Threshold Voltage oe e GE(th)
LA IR
= Gi 7.44
Input Capacitance Vee =25V '
R L P B Voe=0V nF
" e T f=1MHz Cres 0.13
Reverse Transfer Capacitance
B WA R S Ak L FRLUAR
Vee=0V, Ve =750V | 1.0 A
Collector-Emitter Cut-off Current | < o m
L ACSEREERT
Gate Leakage ILCu rrent Ver =20V, Vee =0V loes >00 nA
TFAAER I 1] et 205
Turn-on Delay Time L=125C ) ton 825
T,=150C 330
TRt T,=25C 115
Rise Time T,=125C tr 280
T,=150C 210
ns
e W A AR 1] Vee =400V, T,=25C 710
T,=125C t 345
- i lc =100 A, ! d(off)
Turn-off Delay Time T,=150C 720
T~ B R] Vee = +15/-5 V, T,=25C 165
Fall Time Re =150 T)=125C t 210
T,=150C 540
TFEBHRE RS h=25C 7:20
e T,=125C Eon 10.0
Turn-on Switching Loss per Pulse T,=150C 10.5 o
X R vl I 050
Turn off Switching Loss per Pulse T off '
T;=150C 12.0
Rev. 3 2023-7-7
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IGBT i¥iZ% 28 / IGBT Inverter (Q2, Q3)

i

Z H MIi
Power to create

AR H 1RT Vee=480V,Ic=375A, Q 480 c
n

Total Gate Charge Vee =115V
o - A s P e, Thermal grease,
Thermal Resistance - Thickness =2 Mil £2%, Renic 0.11 C/W
chip-to-case A=2.8 W/mK
FEORMRA TR FE

= A Tiop | -40 150 | C

Temperature under switching
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TLC450MO08S1PSN >
— 1% /Diodes (D1,D02,D3,D4) : ﬂ

Z H M
B A2 {HE/Maximum Rated Values
44 Ik %
&ﬁii HEAE T;=25C VRrrm 750 \Y,
Repetitive peak reverse voltage
S IE [A) EL LR | 150 A
Continuous DC forward current F
Ik 2
J—_E[EJEE A LR t,=1ms lrRm 300 A
Repetitive peak forward current
&\ — %% | Inverse Diodes (D1, D2, D3, D4) Min. Typ.  Max.
g g T,=25C 1.20
e AN
B IEFRE =150 A, T)=125C Ve 1.18 v
Diode Forward Voltage T,=150C 115
\ =25° 150
S PRELI 18] IJ = i;SC@ t 430 ns
Reverse Recovery Time Tj 1501 " 530
T,=25C 3.45
IS R P Th=125C
Reverse Recovery Charge Vee =400V, e Q- 7.55 uc
lc =100 A, Ti=1507C 8.90
Vee= £15V, T,=25C 40
WM A2 N
IR e 2 WA R - 150 nosc | o .
Peak Reverse Recovery Current T,=150°C 50
i T,=25C 0.40
S Ia Pk Be Tj =125C E 1.35 mJ
Reverse Recovery Energy T,=1507C " 1.70
O - B FAH
Thermal Resistance - Rt 0.50 ‘C/W
chip-to—heatsink Thermal grease,
. o Thickness = 2 Mil £ 2%,
@H‘-?l‘ﬁﬁ%ﬁﬂ A= 2.8 W/mK
Thermal Resistance - Rinic 0.36 ‘C/W
chip—to-case
A N \j‘s “E ==
RS TIE i | a0 S
Temperature under switching
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1118 FE R B P B FH /NTC-Thermistor

1715 R E PR / NTC-Thermistor

$1F{E | Characteristic Values

Min. Typ. Max.
r‘vﬁl%
e BEHE, TC=25C R25 22 kQ
Rated resistance
Bﬂﬁ,%% TC=100°C, R100 = 1468 Q AR/R -5 5 %
Deviation of R100
Th3Z 35
% zﬁ"%‘ o TC=25C P25 200 | mw
Power dissipation
R2=R25 exp [B25/50(1/T2 —
B B —val B25/50 3950 K
ffi/B = value 1/(298.15K))] /
R2=R25 exp [B25/100(1/T2 —
B B —val B25/100 3433 K
{fi/B — value 1/(298.15K))] /
Rev. 3 2023-7-7
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Iy

B / Module c ARl

#4228 | Insulation Coordination

B 85 134 B /Isolation test voltage | RMS, f=50Hz, t = 30s Visot 3.2 kv
Basic insulation (class 1, '

W B B3 /Internal Isolation EC 61140) SisN,

J€ Hi fF B9 /Creepage distance Terminal to heatsink dCreep 9.0 mm
J€ Hi fF B9 /Creepage distance Terminal to terminal dCreep 9.0 mm
[ #F/Clearance Terminal to heatsink dClear 45 mm
[B] #F/Clearance Terminal to terminal dClear 4.5 mm
HEX IR R IR T 4K - 5200
Comparative tracking index

4%4E{8 | Characteristic Values

Min. Typ.

VS GV
T%ﬁ% BRER Lsce 20 nH
Stray inductance module
R 5] 2 fBH TC =25°C,

. et AT . Rec +ee 1.6 m Q
Module lead resistance MT% / per switch
#1715 /Storage temperature Tetg -40 125 | C
-H—i 223 =S
B ﬁgéﬁﬁﬁﬁ%ﬂﬁﬁ , B2 22 M5 / Screw M5 M 3.00 5.00 | Nm
Mounting torque for module mounting
5 /Weight G 188 g

Rev. 3 2023-7-7
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]

Z H MI¥

E
M1
te

$+3E /Package

B, % 3% #1/ Circuit Topology

o5 /1\
11,1213
567 o
D6 /1
31
32
14 o

132 R ~F / Package outlines

107. 4040. 4
93.0040.1 fa]
‘ 82.00:£0.2 :
¥ T
® —seesleees 2@
M
o 2-95.5040. 1
i ° @ 2-(910.70)
H AN e ° . B 7
P
3 N
ESl
o a8 °°°
92 s o ssa oo®es [g
] v
26.70£0.3

35¢1.00+0.1

6.70+0.3

T
[ 104,200, 1 | [ 47.40%0.1 |
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14 8E /Performance

l ﬁ[l

Z H MIi

ower to create

45 1GBT(Q1, Q4), A4 (HAY)

Output characteristic IGBT(Q1, Q4), Inverter (typical)

600

500

100
= 300
200

100

Ve [V]

45 1GBT(Q1, Q4), A4 (HAY)

Output characteristic IGBT(Q1, Q4), Inverter (typical)

600

500 -
100 [
= 300

200

100

Vep[V]

JFRBEHE 1GBT(QL, Q4), HARE (R

Switching losses IGBT(Q1, Q4), Inverter (typical)

T
0 100 200 300 400 500
1c[A]

AR 1GBT(Q2, Q3), IARAS (LR

Output characteristic IGBT(Q2, Q3), Inverter (typical)

600

500

100
= 300
200

100

Vep[V]

R 1GBT(Q2, Q3), IARAS (HLED)

Output characteristic IGBT(Q2, Q3), Inverter (typical)

600
5004 -
100y

300 4

Tc[A]

200

100

Vep[V]

JFRH#% 1IGBT(Q2, Q3), HAREE (A

Switching losses IGBT(Q2, Q3), Inverter (typical)

T T
0 100 200 300 400 500
1c[A]
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14 8E /Performance

| ﬁll

Z H MIi

ower to create

FFRITFE IGBT(Q1, Q4), iHAray (S8

Switching losses IGBT(Q1, Q4), Inverter (typical)

20

V=100V, T:=100A
— E,, Tj7125C

E[mJ]

R,[Q]

A HFEDL 1IGBT(Q1, Q4), i¥As 5

Transient thermal impedance IGBT(Q1, Q4), Inverter

010

0.08

Zepyc: 1GBT
I
8

=
o
=

o
S
5

=

=3
3
By
= 3
o
=4
S
o
o
)

Rifmz42ETAEKX IGBT(QL, Q4), i34 (RBSOA)

Reverse bias safe operating area IGBT, Inverter(RBSOA)

1000

900

800

700 4

600

Tc[A]

500
400
300
200

100 orlodu

0 T T T T T T
0 100 200 300 400 500 600 700 800 900

Vep[V]

FFRIRFE 1IGBT(Q2, Q3), A5 (HLHD)

Switching losses IGBT(Q2, Q3), Inverter (typical)

20
V=100V, T,=100A
— E,, Tj7125C
1501
16 4
12
=)
=
=
P
44
0 T
0 5 10 15 20 25 30 35

R,[Q]

A HFEL 1IGBT(Q2, Q3), ifidr 5

Transient thermal impedance IGBT(Q2, Q3), Inverter

T T T T
155 1E-4 0.001 0.01 0.1 1
tls]

RImE 4L TIEX IGBT(Q2, Q3), i35 %% (RBSOA)

Reverse bias safe operating area IGBT, Inverter(RBSOA)

700
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500

400

T.[A

300 4

200

100

0 T T T T T T T T
0 100 200 300 400 500 600 700 800 900

Ve [V]
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Z H MIi

Power to create

14 8E /Performance

IE [l 454 — 1R (D5, D6), 822 4% (L)

Forward characteristic of Diode(D5, D6),
Inverter(typical)

600

— 15T
5001 - 125

T=150C

100 4

[A]

S 300 4

1

200 4

100 4

ErfwERE %% (D1, D2, D3, D4), i %4 (H#ED)

Forward characteristic of Diode(D1, D2, D3, D4),

Inverter(typical)

[A]

S 300 4

1

600

— 15T

5001 - 125
T=150C

100 4

200 4

100 4

u
0.0 0.5

BEARBEYT — K%, D5,D6

Transient thermal impedance Diode

BARMFEST —#4%¥, D1,02,D3,D4

Transient thermal impedance Diode

0.20 0.40
0.36]
0.16 0.32
0.28
= 0.12 = 0.24
5 <
;‘9, ? 0.20
7 0.08 0. 16
0.12
0.04 0.08
0.04
0.00 T T T T 0.00 T T T T
1E-5 1E-4 0.001 0.01 0.1 1 1E-5 1E-4 0.001 0.01 0.1 1

FF R FE R & (D5, D6), 5% (HLA)

Switching losses Diode(D5, D6), Inverter(typical)

TFRBIFE MR E (D1, D2, D3, D4), Hi3ed% (JHL)
Switching losses Diode(D1, D2, D3, D4), Inverter(typical)

V=400V, R=15Q
By T5125°C

- -+ Epoo TF150C

e [mJ]

T T T T
500 0 100 200 300 400 500
I.[A] I.[A]
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{4 fE /Performance

FFR#FE — % E (D5, D6), WAeds (A

Switching losses Diode(D5, D6), Inverter(typical)

V=100V, T;=100A
— E,.., T=1257C
14 == Epeer T=150C

FFREAE % E (D1, D2, D3, D4), AR AE (H7RY)

Switching losses Diode(D1, D2, D3, D4), Inverter(typical)

5
V=100V, T=100A
— E,., T=125C
41 ===+ E,.., T7150C
31
—
=
=]
43} 9
1
0 T T
0 10 15 20 2 30 3
R, [Q]
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15 FH & Je 2k

Terms & Conditions of usage

Z H MI%

er to real:

ISR P SR AR A5 S 28 AN S A AT AR AR 2 A B BT R O ORAE. (FTEARED « A&
TR F A SR T S AR 3R B A AR S BUE e/ B AT 6 T i N2 5 T ) 5 2
PLE LR 7 AR 28 R AN ARAEAE AT RAE S SUE, AR EANR T HAMRIBAEAT 28 =75 KR AL
TRAEE AR -

BEAh, AR SR AT (5 B I B R T2 7 AT A SCRS BT W I S 55 A s sy il Y % 7 7
ity LU 3P R AR 2 w7 b RSP AR QIR A SR . R AR HE

ARSI P 5 BB e i B ML BRI N S o 207 E B BORER T 1A S50 77 b2 15
& FL T LTI L FH A iR B 1T 5 A SO TR R R A5 B2 R 7E 2 B AT T LIl . i
fh DR SRR A LM S — R R, IR L AR

/

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics(“quality guarantee”). With respect to any examples, hints or any typical values stated
herein and/or any information regarding the application of the product, Cpower Technology hereby
disclaims any and all warranties and liabilities of any kind, including without limitation warranties of non-
infringement of intellectual property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its
obligations stated in this document and any applicable legal requirements, norms and standards
concerning customer’s products and any use of the product of Cpower Technology in customer’s
applications.

The data contained in this document is exclusively intended for technically trained staff. It is the
responsibility of customer’s technical departments to evaluate the suitability of the product for the
intended application and the completeness of the product information given in this document with
respect to such application.

For further information on the product, technology, delivery terms and conditions and prices please
contact Cpower Technology.

Rev. 3 2023-7-7




