SEMI-FUTURE

S3L450R07THA6U

3-Level NPC Inverter Module

A4 {4/ Features and Benefits:

o 650V VWM AR IETE

650V trench gate/field termination process

o RIFRAFE
Low switching losses

e Vcesat IF1EE &K%

Vcesat has a positive temperature coefficient

o AR NTC IR & sk as

Integrated NTC temperature sensor

L: RIS VAR

o =HUPRNH
3-level-applications

o JefRIEARSE
Solar Inverters

o ANTE B HLJR

Uninterruptable Power Supplies Systems

IGBT, Q1.1/Q1.2/Q4.1/Q4.2

BAHiE(E / Maximum Ratings

Vces =650V, Icnom =450A

Parameter

Conditions

Symbol

Value

Unit

5 HUAR- RS B P T

Collector-Emitter voltage

Tvj=25C

Vces

650

SR A B AR

Continuous DC collector current

Tc=80°C, Tvj max=175C

Icnom

167

Jik A R A LR

Pulsed Collector Current

Te=175C

Icpulse

500

MR- S A0 L s

Gate emitter voltage

Tvj=25C

Vae

HE4E{H / Characteristic Values

Parameter

Conditions

Symbol

Value

Unit

Min. Typ.

Max.
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SEMI-FUTURE

S3L450R07THA6U

N Vae=15V, Ic=225A T.=25°C 1.65 2.20
- B AR A R ’
%f*& 7;2511? A EE'J; . Vae=15V, [=225A T=125°C | Ve 1.90
ollector-Emutter saturation voltage V=15V, 1c=225A Ty=150°C 212 v
- R B R s
*Hﬂ'*& Egj‘*&l j{—g M c=2.75mA, Voe= Ver Ty=25°C VGE(th) 3.70 430 4.90
Gate—Emitter Threshold Voltage
] Tif
LA Vee =400V, Ie =225 A, Vae = £15 V Qs 750 nC
Total Gate charge
A P
WAmE Cies 12.80
Input capacitance
e f=100KHz, Vce=25V, Vee=0 V  T,=25°C nF
S A g
. Cres 0.06
Reverse transfer capacitance
- Rk AIACEN
St ﬁwg‘éﬁ B Ver=650V , Vae= 0V Ty=25°C Ices 1 mA
Collector-emitter cut-off current
B BN R ERL
i wﬁ&/ﬁ B Vee=0 V, Vae=20 V Tj=25°C Les 200 | nA
Gate-emitter leakage current
Ic=200A, Vce=400 V T,=25°C 60
\% iR H‘ ‘E )
fj‘ui 1m , Vee=+15 V, Rg=10Q T =125°C tdon 52
urn-on delay time (WU T1K) / (inductive load)  Ty=150°C 54
‘ Ic=200A, V=400 V T,=25°C 78
EFH A _ . ’
Rt Vee=£15 V, Rg=10Q T\=125°C te 80
1se fime (U #) / (inductive load)  T,=150°C 76
ns
Ic=200A, Vce=400 V T,=25°C 186
S T 4E 3R N !
fLﬁLffd jl-ljt. Vee=t15V, Rg=10Q T,=125°C tdoft 203
urn-ott defay fime (HUE A7) / (inductive load)  Ty=150°C 210
) Ic=200A, V=400 V T,=25°C 43
TR _ _ J
Pl Vee=£15 V, Rg=10Q Ty=125°C t 58
allime (FUEF1#) / (inductive load)  T,=150°C 64
Ic=200A, Vce=400 V Too250C 0%
TFEIRFERE R CREK) Vae=£15 V, Rg=10Q v :
. o T,=125°C Eon 11.60
Turn-on energy loss per pulse di/dt=2000A/us(Ty=150°C) Tu=150°C 12.43
(FE %K) / (inductive load) Y : |
[c=200A, Vce=400 V Tu25°C 570 o
KWriFERE & Rk Vee=£15V, Rg=10Q v ~
o T=125°C Eoir 3.73
Turn-off energy loss per pulse dv/dt=8500V/us(T.;=150°C) T.=150°C 4.07
(FB A7 %) / (inductive load) Y ’
gh-Ah I H
A B. o £ IGBT / per IGBT Rnic 0.25 K/W
Thermal resistance, junction to case
FEFFRARTS T IR EE
Temperature under switching Tyjop -40 150 °C
conditions
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SEMI-FUTURE
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IGBT, Q2/Q3
BAHBiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
SR B &
R Zi%ﬁ& B Tvj=25°C Vces 650 v
Collector-Emitter voltage
G 25 Y
ESRERERER Te=80°C, Tvj max=175°C Ienom 280 A
Continuous DC collector current
kR R R Te=175°C Icpulse 840 A
Pulsed Collector Current
S i
A% 72%4‘& CEVES Tvj=25°C Vi +20 \%
Gate emitter voltage
$R#E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vae=15V, Ic=375A Ty=25°C 1.62 2.20
- R AT L R ’
%f*& kE%W‘ AR | Vae=15V, [c=375A T, =125°C Veks 1.90
ollector-Emitter saturation voltage V=15V, 1c=375A T\=150°C 1.97 A4
=R SRR AR R
% Ziﬂf*&l o 1c=3.75mA, Vge= Vg Tj=25°C VGE(h) 3.70 4.30 4.90
Gate-Emitter threshold voltage
e it Vee=400V,Ic=375A, Ve ==%15V Qg 1230 nC
Gate charge
A N
TARE _ Cies 212
Input capacitance
S—— £2100KHz, Vce=25V, Vae=0 V. T\;=25°C nF
S e A A
) Cres 0.10
Reverse transfer capacitance
T Ly
R Z{%—H‘&E&Z B Vce=650V , Vo= 0V Tj=25°C Ices 1 mA
Collector-emitter cut-off current
AR L
Bk ﬁsﬂ:& e Vce=0V, Vge=20 V T,=25°C TGes 200 nA
Gate-emitter leakage current
Ic=200A, Vce=400V T,=25°C 278
‘% EiR i I !
fu‘li fﬂt, V=15 V, R=30Q T =125°C tdon 236
urm-on defay ime (FE A3 / (inductive load)  T,=150°C 215
ns
) Ic=200A, Vce=400V T,=25°C 150
DL
J:.ﬂ _ﬂj Vee=£15 'V, R6=30Q T,=125°C te 154
Rise time 4 L .
(FRIEH1#K) / (inductive load)  T,=150°C 157
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SEMI-FUTURE

S3L450R07THA6U

1c=200A, Vce=400V T=25°C 726
> [ié EiR D ‘E !
_[9‘% ﬁi‘f}fﬂd jl—l —Jt' Vee=£15 'V, Rg=30Q Ty=125°C td off 774
Hrm-oll delay time (FLZ A %) / (inductive load)  T,=150°C 788
‘ 1c=200A, Vce=400V T=25°C 70
) |
:f _ﬂj Vee=£15 V, R6=30Q T=125°C te 73
all time (HUB ) / (inductive load)  T,=150°C 75
1c=200A, Vce=400V Tuo25°C 14.10
TFHERFERE R Rk Vee=%15 V, Rg=30Q ¥ :
. o T=125°C Eon 15.00
Turn-on energy loss per pulse di/dt=1000A/us(Tj-150°C) Tu=150°C 15.30
(KA1 %) / (inductive load) ’ ;
1c=200A, V=400V S o0 "
KEHFEREE Gk Vae=£15 V, Rg=30Q g :
o T=125°C Eotr 6.40
Turn-off energy loss per pulse dv/dt=3800V/us(Tj-150°C) T.=150°C 6.78
(HEA13R) / (inductive load) " '
g A AR
RS K, S %/ IGBT / per IGBT Ruuc 0.15 K/W
Thermal resistance, junction to case
EFF RS TR
Temperature under switching Tyjop -40 150 °C
conditions
—1R%, D1/D2/D3/D4
BAHiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
=R [
Fefl ) E I T.j=25°C VRrrM 650 A%
Repetitive peak reverse voltage
HESEIE A IR IR
_ B EL T FR TC=80°C, Tvj max=175°C Ir 93 A
Continuous DC forward current
IE 23 N
2 EE HEIETR t,=1ms - 280 A
Repetitive peak forward current
Pt {8
f Vr=0V,tp=10 ms, Tyj = 125°C It 1900 A%S
’t-value
H#{E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[=120A, Vge=0V Tj=25°C 1.60 2.00
1k AR ’
F 4 EE(}; I [=120A, Vge=0V T=125°C Vr 1.70 \'%
orward voltage I7=120A, V=0V T=150°C 1.75
. IF=200A. Ty=25°C 45
J 7f—‘ lh Yﬁ 4
fr?( KRB t ~diF/dt=1000A/ps T,=125°C T 51 A
eak reverse recovery curren VR=400V, Ver—-15 V Ty=150°C 58
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SEMI-FUTURE
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IF=200A 148
R4S i ’ Tvj=125°C
R}iﬁ “‘ERT” . -diF/dt=1000A/ps(T -150°C) TVJ'—150°C Trr 210 ns
everse Recovery Time VR=400V, Vor=-15 V V) 223
. IF=200A, . 3.30
WS HLAR] _ Tvj=125°C
R dch -diF/dt=1000A/us(T.j=150°C) Tvie150°C Qr 5.78 uC
ecovered charge VR=400V, Vr=-15 V VI= 6.90
N IF=200A 0.46
PAZHHE CREK D ’ Tvj=125°C
fﬁ KRB :H’W ~diF/dt=1000A/ps(Ty-150°C) TVJ'—1so°c Eree 0.94 mJ
everse recovered energy VR=400V, Vgg=-15V v 1.16
Zh-4hFe A s :
HoObTE K. o A WA / per diode Raic 0.39 K/W
Thermal resistance, junction to case
FEFFRARES T IR EE
Temperature under switching Tyjop -40 150 °C
conditions
k&, D5/D6
BABIE[E / Maximum Ratings
Parameter Conditions Symbol Value Unit
i s
&WEE I Ty=25°C VRrM 650 A%
Repetitive peak reverse voltage
R TE V5 S
RS o L B Tc=80°C, Tvj max=175°C Ir 220 A
Continuous DC forward current
IE lh ray
rﬂiﬁ.ﬁ ISR (—1ms ema 630 A
Repetitive peak forward current
2t
fii Ve=0V, tp=10ms, T,j = 125°C It 7000 A’S
’t-value
4&4F{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. | Max.
Ir=375A, Vee=0V T\j=25°C 1.60 2.00
IE K S :
. 4 volt [;=375A V=0V T.,=125°C Vr 1.70 v
onwar@ vottage 1:=375A, V=0V T,=150°C 175
. Ir=200A T.=25°C 58
PR WA ) ’
I}?TME HE . -dir/dt=2000A/us(Tj=150°C) T.,=125°C Irm 77 A
eak reverse recovery curren V=400V, V=15V Ty=150°C 90
Ir=200A, T\j=25°C 142
/=R
fRif'ﬁJ D(/ERHTH Ti -dir/dt=2000A/us(T.=150°C) T\=125°C Trr 174 ns
everse Recovery Time V=400V, Var15V Ty=150°C 180
Changes of this product data sheet are reserved.
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e IF=200A, T,=25°C 4.08
52 LT .
R dch -dir/dt=2000A/us(Tvj=150°C) T.=125°C Qrr 8.12 nC
ecovered charge V=400V, Vge=-15V T,=150°C 9.90
. IF=200A. T,=25°C 0.53
WA ARFE CRERK D ’
5rﬂ RS BERE fF ket -dip/dt=2000A/us(Tj=150°C) T,=125°C Erec 1.21 mJ
everse recovered energy Ve=400V, Var=-15V Ty=150°C 1.52
gh-Hh s GH . .
Bi-4h5% B. . . AW / per diode Rinic 0.19 K/'w
Thermal resistance, junction to case
FETFRREE T IRE
Temperature under switching Tyjop -40 150 °C
conditions
$15 F 2 H e BH/NTC-Thermistor
44iE {8 /Characteristic Values
Parameter Conditions Value Unit
R25 T=25°C 22 KQ
AR/R -5 5 %
B-value B (25/50), tolerance £3% 3950 K
B-value B (25/100), tolerance +3% 3998 K
FEiE / Module
Parameter Conditions Symbol Value Unit
“Aa A R
Akl B RMS, f=50Hz, t=Imin Visor 3200 %
Isolation test voltage
S 4
Wﬁlﬁ/@% . ALO;
Internal isolation
> yH B
ft i Tae -40 125 | °C
Storage temperature
H- H—»;{ S
*iﬂ%g%ﬁﬁ?ﬂ%ﬁ . M 20 so | Nm
Mounting torque for modul mounting
ﬁ% w 177 g
Weight
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SEMI-FUTURE S3L450R07THA6U

IGBT, Q1.1/Q1.2/Q4.1/Q4.2

400 400
—25°C
30 1 ——125°C
300 | ——150°C 300
250 —
< N
200 "0 200
150
100 100
50
0 0
0 1 2 3 4 0
Vee (V) Vg (V)
1 AR (Vae=15V) K2, AR (Ty=150C)
Figurel.Typical output characteristics (Vge=15V) Figure2.Typical output characteristics (T,=150°C)
400 25
—25°C Eon,Tvj=125°C
1250C EOl‘l,TVj:150°C
—— 150° 20| —-—-EoffTvj=125°C
300 150°C —-—- Eoff,Tvj=150°C
= 15
=200 £
= 10
100 S
5 —-—-—-=:=:=:=:=:=:=:=:=:=== ‘‘‘‘
0 0
0 2 4 6 8 10 12 5 10 15 20 25 30 35 40
Ve (V) R (©)
%] S e
3. SR AR (Vee=20V) 4. JPRBURE
Figure3.Typical transfer characteristic(Vce=20V) Figure4. Switching losses of IGBT
Vg =£15V, Ic =200A, Vg =400V
40 10
Eon,Tvj=125°C Cies
Eon,Tvj=150°C Cres
30| ' EoffTvj=125°C 107
—-=--Eoff, Tvj=150°C
8
= @ 10
£ 20 &
= 10°
10
IO-I(P
0 IOAII
0 50 100 150 200 250 300 350  40C 5 10 15 20 25 30
Ie (A) Vee (V)
Kl 5. BT SCHHE Kl 6. HARHE
Figure5. Switching losses of IGBT s Figure6. Capacitance characteristic
Ve =15V, Rg =10Q, Ve = 400 V £=100 kHz, Vo =0V, Tvj = 25 °C
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IGBT, Q2/Q3

700
25°C
600 —125°C
—150°C
500
g 400
O
~ 300
200
100
0
0 1 2 3 4
Ve (V)
K 7. SR RRE (Vae=15V)
Figure7.Typical output characteristics (Vge=15V)
700
25°C
600 —125°C
—150°C
500
g 400
O
~ 300
200
100
0
0 2 4 6 8 10 12
Ve (V)
K 9. HL AL AR PE(Vee=20V)
Figure9.Typical transfer characteristic(Vce=20V)
50
Eon,Tvj=125°C
Eon,Tvj=150°C
40| —-—-EoffTvj=125°C
— - = Eoff, Tvj=150°C
30
B
= 20 A
10
0
0 100 200 300 40¢
Ie (A)

11. JFoednie

Figurell. Switching losses of IGBT
Ve =£15V, Rg =30Q, Vcg =400 V
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700
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300

200

100

0 1 2 3 4
Vee (V)

Bl 8. SLAYE I RRME (TW=1507C)
Figure8.Typical output characteristics (Tv=150°C)

25
Eon,Tvj=125°C
Eon,Tvj=150°C
20| —-=-Eoff,Tvj=125°C
—-—- Eoff, Tvj=150°C
15
=
)
=10
i
0
20 25 30 35 40 45 50
R; (Q)
10. FFRAFE
Figurel0. Switching losses of IGBT
Ve =£15V, Ic =200A, Vg =400V
10
Cies
5 Cres
10°
10°®
107
101
oM
5 10 15 20 25 30

Vee (V)
12, HARE

Figurel2. Capacitance characteristic
£=100 kHz, Vo = 0V, Tvj =25 °C
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FRD
200
—25°C
—125°C
1s0 | ——150°C
<
~ 100
50
0
0.0 05 1.0 1.5 2.0 25 3.0
Ve (V)
Bl 13 IEmREREE ZRE (D1/D2/D3/D4)
Figure 13 Forward characteristic of Diode
2.0
Erec,Tvj=125°C
Erec,Tvj=150°C
1.5
£ 10
m
0.5
0.0
0 100 200 300 40C
I (A)
Bl 15, IR #FE (D1/D2/D3/D4)
Figure 15. Reverse Recovery Energy
Rg =309, Ve =400V
2.0
Erec,Tvj=125°C
Erec,Tvj=150°C
1.5
TE, 1.0
jsal
0.5
0.0
5 10 15 20 25 30 35 40

R, (Q)

K 16, KIUKEFE (D5/D6)
Figure 16. Reverse Recovery Energy
Ir =200A, Vcg =400V

Changes of this product data sheet are reserved.
Edited by Semi-Future Technologies. Edition 0.2

2.0
Erec,Tvj=125°C
Erec,Tvj=150°C
1.5
=
E 10
m
0.5
0.0
20 25 30 35 40 45 50

R (Q)
14. AR EHFE (D1/D2/D3/D4)

Figure 14. Reverse Recovery Energy
Ir =200A, Vce =400V

700
25°C
600 | ——125°C
—150°C
500
3 400
~ 300
200
100
0
0.0 05 1.0 1.5 2.0 25
Ve (V)

16 1F A B E A% (D5/D6)

Figure 16 Forward characteristic of Diode

25

Erec,Tvj=125°C
Erec,Tvj=150°C

2.0

E (ml])

0.5

0.0

0 100 200 300 40¢
Ic (&)

K 17. kK EHFE (D5/D6)

Figure 17. Reverse Recovery Energy
Rg=10Q, VCE =400V
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NTC
10° T
\ —Rtyp
10 ~
\\
\\
— 10
5 -
= ~—~
BT T~ |
107!
102
-50 25 0 25 50 75 100 125
Tyre °C)

K18, R R BRI R R

Figure 18. NTC-Themistor-temperature characteristic

#4818 / Circuit diagram

16 ~19 BUS+ =

cn_ﬂ Q1-2

20 Ggﬂ 21 GEK ENBY

22E1

=TP1 40

T
D5 23@20—‘ D2

11. 13. 14 BUSN {o—— °QUT1 25-28

5, 6.7 BUSN20—— - OUT2 29-32

Q3
D8 & a9 GQD—‘ D3
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9G4-A|[ 10 Gﬂg D4

SE4
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#3E R~ / Package outlines

D
01
03
oIM MILLIMETERS
ra e | — M. WOk WLASL
T g - T-1- 2 -E-1- 1] -] @ 2BF : 18.83 w23 17.83
1 4 80 470 4 80
. 3 b 2-BF1 AZ | 11.@0 | =00 | =10
- Vs Y a o - A3 18.40 1870 | 17.00
Wi \\‘::,JJ ) o s e e a1 1] .95 1.00 1106
N D 108.80 | 10720 | 10780
w D1 92 90 93.00 9310
oo i 02 | 2840 | 2870 | 20.m0
N - ] oo o [-N+N+] o0 oo @ y o3 8180 2200 8220
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A2 E 60 | 4700 | 4740
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40X O E2 | 1795 | 1825 | 1855
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