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TLC450MO07S1P AR L

> PAAhAUE / Appearance

» Vces= 650V

”'\ ; e lcnom= 450A / Icam = 900A

> %5 / Features

a) Neutral Point Clamped Three-Level Inverter Module
b) Low Inductive Layout

c) Thermistor

> Hi& / Applications

a) Solar Inverters
b) Uninterruptable Power Supplies Systems

c) 3-Level-Applications

> FH>%={Z B / Related Information

2445 / Barcode Code —YEhY / DMX — Code

TR

ARk AR R X AR CE S PR RE A 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.
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TLC450MO07S1P

IGBT %2228 / IGBT Inverter

Z H M
(Q1-1, Q1-2, Q4-1, Q4-2)
B AH e {E/Maximum Rated Values
SR AL F a5 v cso §
Collector-Emitter voltage
SELRIR R LV R Te=100C, T; max = 175°C le nom 225 A
Continuous DC collector current
m& N7
%%*&EE EAH LI To=1ms lexon 450 A
Repetitive peak collector current
AL B
R DR . /20 §
Gate-emitter peak voltage
%ﬁ'ﬁilElectrical Characteristics (Ty = 25°C unless otherwise noted)
Parameter Test Conditions Symbol Min Typ Max Unit
Outer IGBT (Q1-1, Q1-2, Q4-1, Q4-2)
- R R T
Z%“EE*% 7;251‘1111 Lﬁi :E% Vee =15V, T=25C | 1.40 y
ollector-Emitter Saturation o= 225 A T,=125C CE(sat) 155
Voltage
MBI - A S B B P
Vee = Ve, lc=2.25mA V 4.95 Y,
Gate-Emitter Threshold Voltage R GElth)
A)\ P
iﬁ’] Eﬁﬁ . VCE =20V Cies 15.5
Input Capacitance Y oV e
A oy GE = n
S A A HL A . f =10 kHz Co. 012
Reverse Transfer Capacitance
ey : e
LR ﬁ%ﬂ‘&@uﬁ EER Ve = 0V, Ver = 650 V Ices 300 HA
Collector-Emitter Cut-off Current
& D
BB L Ve =20V, Ve =0V los 600 | nA
Gate Leakage Current
FF 188 ZE IR B[] T,=25C . 180
Turn-on Delay Time T,=125C dton) 240
b R[] T,=25C ; 95
Rise Ti T,=125C ' 110
o8 e Vee = 400V, 1212 ns
KT ZE IR B ] T,=25C . 940
Turn-off Delay Time lc=100A, T,=125C dloff 980
T B 1] Ve = -5/+15 V, T,=25C ; 165
. o f
Fall Time Re = 150 T,=125C 195
JHIEFERE & T,=25C c 5.20
Turn-on Switching Loss per Pulse T,=125C o 5.60 m)
KT A AE & T,=25C : 4.30
Turn off Switching Loss per Pulse T,=125C of 5.20
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TLC450MO07S1P

IGBT %2228 / IGBT Inverter

i

Z H M

(Q1-1, Q1-2, Q4-1, Q4-2)
p 1af Ve =480V, Ic =225 A,

AR FE Fir CE C Q 1550 nC
Total Gate Charge Vee= £15V

Thermal grease

o — AN ’
TbhH‘ TI\RIDT tﬁﬂ hioet Thickness = 2 Mil 2%, Rthic 0.085 T/W

ermal Resistance - chip-to-case |, . ¢ W/mK

Ny ‘j‘q‘ N=l5=a
FARE TR e Tiop | -40 150 | C
Temperature under switching
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TLC450MO07S1P

— 1% /Diode (D5,D6) Z H M
B KA {H/Maximum Rated Values
lh& N,
i BRI T;=25C Viru 650 v
Repetitive peak reverse voltage
S IE 1) EL LR
) 13 375 A
Continuous DC forward current
/_A[h& N
Ef@? HERI t,=1ms 1y 750 A
Repetitive peak forward current
%%Tﬂ‘: l Electrical Characteristics (T =25C, unless otherwise noted)
Parameter Test Conditions Symbol Min Typ Max Unit
NEUTRAL POINT DIODE (D5, D6)
TR 5 =25° 1.55
_*&EEWEEE k=375 A T, 25(3 Ve v
Diode Forward Voltage T,=125C 1.70
S APk LR T,=25C . 145 ,
Reverse Recovery Time T,=125C " 210
SRS L Vee = 400V, n=25C | 5.75 i
Reverse Recovery Charge lc= 100 A, T,=125C 11.0
SRR A WA FRLIA Vee =-5/+15 V, T=25C | 70 A
Peak Reverse Recovery Current Re =15Q T,=125C RRM 90
SRR RE B T,=25C : 1.15 o
Reverse Recovery Energy T,=125C " 2.80
Thermal grease
P S N7 ’
Tl;}# ?I\Rmf”;lgﬂ hip—t Thickness = 2 Mil +2%, Rinic 0.146 T/W
ermal Resistance - chip-to—-case A= 2.8 W/mK
A N ‘j\i‘ CE =
EFFXRA TR o | a0 o |
Temperature under switching
Rev. 5 2023-11-3




TLC450MO07S1P

A
IGBT #2223 / IGBT Inverter (Q2, Q3) Z H M
B A E{E/Maximum Rated Values
%m&'ﬁﬁﬁﬁﬁg T=25C Vees 650 Y
Collector-Emitter voltage
FESCSR LR TR L Tc=100°C, T; max = 175°C le nom 375 A
Continuous DC collector current
m& N7
%%*&EE EAH LI To=1ms lexon 750 A
Repetitive peak collector current
AL B
B R . /20 §
Gate-emitter peak voltage
B S $5%: | Electrical Characteristics (- 25 unless otherwise noted)
Parameter Test Conditions Symbol Min Typ Max Unit
Inner IGBT (Q2, Q3)
S BRI L R
E%flm% kfﬂ:ﬁ Lﬂi ;%Et Ve =15V, n=25C | 1.40 y
ollector-Emitter Saturation =375 A T 125C CE(sat) 155
Voltage
AN - 5 555 0 04 FEL P
Vee = Ve, Ic=3.75mA Vv 4.95 Vv
Gate-Emitter Threshold Voltage R Gt
PR
l . VCE = 20 V, Cies 155
Input Capacitance Y oV E
A b e GE = ’ n
[ e 2 | o ok . o1
Reverse Transfer Capacitance
£ HI R - R A L FLIAR
Vee=0V, V=650V | 300 A
Collector-Emitter Cut-off Current| - < o H
& D
WA L Ve =20V, Ve =0V loes 600 | nA
Gate Leakage Current
JT 188 LE 3R I ] T,=25C . 180
Turn-on Delay Time T,=125C dlon) 240
T ] T,=25C . 95
Rise Time T,=125C ' 110
N W N S o ns
IR BT AL 3 B [ Vee = 400V, T,=25C ¢ 940
Turn—off Delay Time lc=100A, T,=125°C | 980
T B ] Ve =-5/+15V, T,=25C . 165
Fall Time Rg=150 T,=125°C f 195
JTIEFERE = T,=25C c 5.20
Turn—on Switching Loss per Pulse T,=125C o 5.60 mJ
KK FERE & T,=25C : 4.30
Turn off Switching Loss per Pulse T,=125C of 5.20
Rev. 5 2023-11-3




TLC450MO07S1P

IGBT i¥Z5%% / IGBT Inverter (Q2, Q3)

Sl AR FE Vee =480V, Ic= 375 A, o, 1550 .
Total Gate Charge Vee =215V

O3 - s FABHE Thermal grease,

Thermal Resistance - Thickness = 2 Mil 2%, Rthic 0.102 CT/wW
chip-to-case A=2.8 W/mK

TEORRAE T IRSE Tw | -40 50 | ©

Temperature under switching
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TLC450MO07S1P

[ 8] —t%%& [Inverse Diodes (D1,D2,D3,D4) Z H M5
B A2 {HE/Maximum Rated Values
=h3 5
&ﬁii HE R T;=25C VRrrm 650 \Y,
Repetitive peak reverse voltage
HESE ) EL A | 150 A
Continuous DC forward current F
Ik 2
e L to=1ms lesna 300 A
Repetitive peak forward current
B4 | Electrical Characteristics (r,- 250, unless otherwise noted)
Parameter Test Conditions Symbol Min Typ Max Unit
Inverse Diodes (D1, D2, D3, D4)
: = N, = ° 165
_*&EEWEEE =375 A T, 25Co Ve v
Diode Forward Voltage T,=125TC 1.90
ARV SRR T,=25C . 145 .
Reverse Recovery Time T,=125C " 210
Ak /=R ) Ve =400V, T,=25C Q 5.75 e
Reverse Recovery Charge lc= 100 A, T,=125C " 11.0
SR IR A AR FRLIA Vee =-5/+15 V, T=25C | 70 A
Peak Reverse Recovery Current Rg =150 T,=125C RRV 90
SR e T,=25C : 1.15 o
Reverse Recovery Energy T,=125C " 2.80
Thermal grease
o B = AR !
TLP;H‘ ?\beﬁ“:clgﬂ hib—t. Thickness = 2 Mil +2%, Rihic 0.366 T/W
ermal Resistance - chip-to-case |, ¢ W/mK
j: AVRN ‘;/_é?‘ N=l=0 .
FETF IR T IRSE o T | -40 150 c
Temperature under switching
Rev. 5 2023-11-3




TLC450MO07S1P

IR E RBFEHFH/NTC-Thermistor

1715 E R R / NTC-Thermistor

$54E{E /| Characteristic Values

Min. Typ. Max.
r‘vﬁl;»
BUEME TC=25C R25 22 kQ
Rated resistance
BH{E.B.Eﬁ TC=100°C, R100 = 1468 Q AR/R -5 5 %
Deviation of R100
Th3ZF5
hESHE 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
ffi/B = value 1/(298.15K))] /
Rev. 5 2023-11-3




TLC450MO07S1P

B / Module PR e i
#:4%B. B | Insulation Coordination
BRI
Ffoiﬁzﬁigonage RMS, f = 50 Hz, t = 1 min Viso 4.0 kv
T HEE R R
Material of module baseplate Cu
N 3B 445 2% /Internal Isolation FEARUELE (class 1, IEC61140) Al, 03
Basic insulation (class 1, IEC61140)
JIE H,F 5 /Creepage distance ﬁlﬁ¥§%§m%§ / terminal to heatsink dCreep 10.0 mm
v 2 ¥ F / terminal to terminal
I7] [ /Clearance ﬁ&ﬁ?ﬁﬁg*’“%& / terminal to heatsink dClear - m
v 2 ¥ F / terminal to terminal
FEXT IR F S IR TR 2k Tl 5200
Comparative tracking index
$%$4iE{H | Characteristic Values
Min. Typ.
JRBURR, Bk ] 20 H
Stray inductance module sCE
5| 2k B BH TC =257, R 16 o
Module lead resistance FEANTF K / per switch ccr e '
#1715 & /Storage temperature Tetg -40 125 | C
-H—i 2o ity ok
B Mﬁﬁﬁﬁ%ﬂﬁﬁ , 1222 M5 / Screw M5 M 3.00 5.00 | Nm
Mounting torque for module mounting
HH 5/Weight G 188 g
Rev. 5 2023-11-3




TLCA50MO7S1P =
i ﬂ||

#} 3% /Package Z H Ml

Power to create

B, % 3% #1/ Circuit Topology

[ /o1
1819 Gl ol !
20 E
- 36
Qz
/N N
RLIVARY 21 G2 J[ JARS
2 E2
11,4243 — 2326
587 - 2730
o
o6 /|\ J[ /i o3
& 3% G3 . S
34 E3 31
.33 f
a4 }
ko
1064 o, L

132 R ~F / Package outlines

107.40:£0.4 x
93.00£0.1
8] . 82,00+0.2 ‘
f }
°
o 205,500, 1
ey o o 2-(410.70)
=Tz | LT B N | 7
b=
56 3 %
]
o oo %
o oo of ooo 00 00
}Y ©
28.70£0.3
TOP VIEW
o
i
b
g
< nI
[ 104.20%0. 1 | [ 47.40%0.1 |
SIDE VIEW END VIEW
.00 PIN POSITION PIN POSITION
PIN | x Y PIN| x Y
| T [ 6L85 | 0.0 19 .0 | 221 |
: 2 |58.85 | 0. 20 .5 | %61
fAASA[AEES # 3 [ 52.85 | 0. 71 | 12.85 | 33.15]
2-96.50 o | 8 4 | 49.85 . 22 | 12.85 | 36.5
HOLE 8 i = 5 [41.35 | 0. 23 | 16.05 | 36.5
&8 g 1 % ) 6 [38.35 | 0.0 24 | 19.95 | 36.5
[ 7 [35.85 | 0.0 | [ 25 | 22.95 | 36,5
| 8 | 5585 | 18 26 | 25.95 | 36.5
- ! » 10 | 54.35 | 4.85 27 | 31.45 | 36.5
38 | e 10 | 25.95 | 0.0 % | 34.45 | 36.5
/428 A8 f) 79¢ 99 ?\ 12 | 17.5 | 0.0 29 | 37.45 | 3.5
GRIGIN FOR MOUNTING 3601.50 13 | 14.5 0.0 30 | 40.45 | 36.5
HOLE LOCATION THRU HOLE 3.0 | 0.0 31 | 63, 36.55
0.0 | 0.0 32 | 63.9 | 29.7
3.0 | 3.0 33 X .
RECOMMENDED MOUNTING PATTERN* ot R ——
1 30 |21 35 | 3.4 | 245
3% | 19.2 | 20.75
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{4 fE /Performance

l ﬁ[l

Z H MIi

ower to create

W %rit 1GBT(Q1L, Q4), RS (HAY)
Output characteristic IGBT(Q1, Q4), Inverter (typical)

450

400 -

350

300
— 250
=
=
=200

150

100

50

0.0 0.5 1.0 1.5 2.0 2.5
Ve[V

i ARtE 16BT(Q1, Q4), AR (JAD
Output characteristic IGBT(Q1, Q4), Inverter (typical)

Ve [V]

FFRARAE IGBT(Q1, Q4), WiAE4E (HAY)
Switching losses IGBT(Q1, Q4), Inverter (typical)

35
V=100V, R=15Q
an ] — E.T7125C
30 === Egp T;=150C
-- B TF125°C
25 =+ Eypp T;=160C|
204
E
=15
10
54
0 T T T T T T
0 50 100 150 200 250 300 350

I.[A]

471 1GBT(Q2, Q3), RS (HEY)
Output characteristic IGBT(Q2, Q3), Inverter (typical)

450

400 Vg = 16V

— 17251
350 - F-- TF125C
- TEI50T

300
— 250
=
=
=200

150

100 4

Ve[V

et 16BT(Q2, @3), WA (HED
Output characteristic IGBT(Q2, Q3), Inverter (typical)

Ve [V]

FERRHE IGBT(Q2, Q3), AR (HLAY)
Switching losses IGBT(Q2, Q3), Inverter (typical)

35

V=100V, R=15Q
an ] — E.T7125C
30 === Egp T;=150C
-- B TF125°C
25 =+ Eypp T;=160C|
204
E
=15
10
54
0 T T T T T T
0 50 100 150 200 250 300 350

I.[A]
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14 8E /Performance

| ﬁll

Z H MIi

ower to create

FFRAFE 1GBT(Q1, Q4), AR (HHL)
Switching losses IGBT(Q1, Q4), Inverter (typical)

V=100V, T.=100A
. o

E[mJ]

0 5 10 15 20 25
R,[Q]

B EEAT 16BT(Q1, Q4), AR FR
Transient thermal impedance IGBT(Q1, Q4), Inverter

RARZ4AT/EX IGBT, H2552 (RBSOA)

Reverse bias safe operating area IGBT, Inverter(RBSOA)

1000

900

800

700 4

600

500 4

Tc[A]

400
300 4
200

1004 o Modu

FFRARFE 1GBT(Q2, Q3), ARG (R
Switching losses IGBT(Q2, Q3), Inverter (typical)

10
Vec=400V, T.=1008
o T125C
T-150C
81 ,T=125°C
By TE150C
64
=
=
=
14
24
0 T
0 5 10 15 20 25

R,[Q]

B A HEHPT 1IGBT(Q2, Q3), AR 2E
Transient thermal impedance IGBT(Q2, Q3), Inverter

T T T T
1E-5 1E-4 0.001 0.01 0.1 1
t[s]
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14 gE/Performance Z H MIi

EFRERR % (D1, D2, D3, D4), 44 (D  ErRmERFE Z k& (D5, D6),H3E% (HLE)
Forward characteristic of Diode(D1, D2, D3, D4), Forward characteristic of Diode(D5, D6),
Inverter(typical) Inverter(typical)

600 600

] —
500 4 500 4

100 4 100 4

T T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0

FFR$AE % E (D1, D2, D3, D4), A4 (L) FERHAE % (D5, D6), W3zds (A

Switching losses Diode(D1, D2, D3, D4), Switching losses Diode(D5, D6), Inverter(typical)
Inverter(typical)
; 7
. V=100V, R=15Q 67
67 | —..1e125C
- B, T7150C .
o
=R
=1 Z
Q: Lu; 34
3
)
)
14 "
0 T T T T T T
0 T T T T T T 0 50 100 150 200 250 300 350
0 50 100 150 200 250 300 350

1L [A] Tp[A]
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14 8E /Performance

| ﬁll

Z H MIi

ower to create

FFRA#E — 1R E (D1, D2, D3, D4), HiAR2% (HAY)
Switching losses Diode(D1, D2, D3, D4),
Inverter(typical)

R [Q]

AT — B, D5,D6

Transient thermal impedance Diode

0.20
0.16
= 0.12
=
~
&
<
~0.08
0.04 4
0. 00 T T T T
1E-5 1E-4 0.001 0.01 0.1 1

t[s]

FrRRFE —1RE (D5, D6), WAR A (SR
Switching losses Diode(D5, D6), Inverter(typical)

. V=100V, T,=100A
6] — . T-125C
—== B o T=1500

e [m]

I

R [Q]

BEAHFHPT — % E, D1,02,D3,D4
Transient thermal impedance Diode

— Zyyc:Diode
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15 FH & Je 2k | ri I I

Z H MI%

er te real:

Terms & Conditions of usage

ARSI P SR AR A5 S 2 AN B 2 A A XA A 2 1R B B T (O ORI R RIED .« A
DN TR T ARG T S AR F5] . 37 B A AT 5 BB e/ B AT 56 7 i N2 077 T ) 5 6
PLE BT P AR 2 W) ASRSEAE T GRAE S DTAE, AR EAIR T HAMRICAE AT 28 =75 &R B
TRAESIFE BEHERS -

BEAh, ARSI SR S AR5 JE S B T2 7 JE AT AR SRS i 28 T 14 S 55 Mz P i sy i % 1
i LA 8 PR AR O w7 i R SE IR SR AR AT R SR . R AR

AR P BRI T ML EORET I N R . 5 B B BRI 50 77 b2 15
T BT U R A iR BT T A SR h R B RME B S 7 B AT T LIl . R
fhs PR AT FARARAF LR S — D5 R, IEAAA R B

/

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.
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