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*EsH Key Parameters RS Circuit Configuration
Vces 1000 Y,
VcE(sat) Typ. 1.40 \% "
lc Max. 600 A
lem) Max. 1200 A
BRVR A Typical Applications
® —HITRH 3-level-applications Converters
® SLIRFA Solar Applications
® UPS %%t UPS Systems L LR
Fig. 1 Circuit configuration
R Features RN Module Appearance
® KT CHRFE Low Switching Losses
® fL&KEit Low Inductive Design
® £ NTC Integrated NTC
2. BHUNE
Fig. 2 Module appearance
R ER Module Label Code Instruction
LTI A EAE/H R
. Data position Content of data
L8 R S

Module batch number

E BT 515
9--12

Module serial number

of0

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/4, —#4% D1/2/3/4

TG600NP10U4B-S500

=B IGBT 3k 3-level IGBT Module

Product Datasheet hRZAS Ver 24.06

IGBT T1/2/3/4, Diode D1/2/3/4

RAFTEE Absolute Maximum Ratings
i SR MR 2% A il AL
Symbol Parameter Test Conditions Value Unit
Vee= 0V, Tc=-40 °C 1000 \
B AR - R SR AR HL _ PPN
Vees Collector-emitter voltage Vee =0V, Te=25°C 1000 v
Vee= 0V, Tc=150 °C 1000 \
AR - 33 4 H _oc e
Vees Gate-emitter voltage Te=25°C +23/-20 v
HIUE HLIL _ g  _a7Eo
Ic Rating Current Tc=75°C, Tyjmax=175°C 600 A
lll Nray
IC(RM) %EET& %fﬁ ZEM/ tp=1ms 1200 A
Peak collector current
Il A AN =] =]
P max iR RS Tc =25 °C, Ty ma=175°C 1.7 KW
Max. transistor power dissipation
“IREERIEEBE
VeRw Diode repetitive voltage 1000 v
TR RUE IE A FLI I  _1opo
Iv Diode rating forward current Te=75°C, Tyma=175°C 300 A
AREHE Thermal Data
e SRR It o5 A wAME | BAUE | RORME | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IGBT 455¢#H
Renca.c) et Thermal resistance — IGBT 88.2 K/kw
_ THRE AT
Rinpcypiode | 1 ormal resistance — Diode 2068 | K/kw
23k E #(\‘ =
BEAAAML(GBT) 2213 3.5Nm, Al
. 3.3W/m-K
Rinc-Hyicetr | Thermal resistance — M : 35N 32.7
case to heatsink (IGBT) ounting torque 3.5Nm,
with mounting grease 3.3W/m-K
2 l.E‘#l‘ (=
Al H L (Diode) 256 3.5Nm, Gk
) - 3.3W/m-K
Rin(c-H)biode | Thermal resistance — M : 35N 53.7
case to heatsink (Diode) ounting torque 3.5Nm,
with mounting grease 3.3W/m-K
TAES5 IR
Tyiop Operating junction -40 150 °C
temperature

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/14, — 4% D1/2/3/4

TG600NP10U4B-S500
=B IGBT 3k 3-level IGBT Module

IGBT T1/2/3/4, Diode D1/2/3/4

H A Electrical Characteristics
BrAEREA A B, 50 Te=25°C Tc= 25 °C unless otherwise stated
ine) SH AR %1 wAME | BUBME | mOKME | A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ve = OV,VCE =Vces 1 mA
SRR E R _ _ _4oc o
lees Collector cut-off current Vee = OV, Vee = Vees, Ty =125 °C 10 mA
Ve = OV, Vce = VCES, ij =150 °C 20 mA
MR FrL _ _
loes Gate leakage current Vee = +23/-20V, Vee = OV 0.5 WA
Ic = 15mA, Vee = Vcg, ij =-40 °C 6.08 \%
IR - S5 K 80 4 P _ _
Vee ) Gate threshold voltage lc = 15mA, Vee = Vee 4.70 5.30 5.90 v
lc = 15mA, Vce = Vcg, ij:150 °C 3.75
Vee =15V, Ic = 300A,T,;= -40°C 1.30
Vee =15V, Ic = 300A 1.40 1.80 \%
" £ HIAR- R R AN L
VCE(sat)( ) Collector-emitter saturation | Vee =15V, Ic = 300A,Ty;= 125 °C 1.60 \%
voltage
Vee =15V, Ic = 300A,T,j= 150 °C 1.70 \
Vee =15V, Ic = 600A 1.80 \
Ir = 300A, Vee =0V, Tyj=-40 °C 2.25
Ir = 300A, Vge = 0V 2.30 2.70 \%
VelD AR IE ] L
F Diode forward voltage
Ir = 300A, Vee =0V, T\j =125 °C 2.60 \%
Ir = 300A, Vge =0V, T,; = 150 °C 2.55 \%
EE: 1.(1) ERZSHETE KP4
Note: 1. (*1) indicates it is given at chip level.

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/4, k% D1/2/3/4 IGBT T1/2/3/4, Diode D1/2/3/4
B E Electrical Characteristics
e BHATR WA A BME | g | mokfr | RO
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ty=25°C 1380
R LE IR (1] _ o
o Turn-off delay time Ty= 125°C 1440 ns
lc =300, Ty= 150 °C 1480
xCE = 5702\/{;15\/ Tu= 25 °C 75
AT GE = -/. ,
ts Iﬁﬁﬂm Ra(orr = 30Q, Ty= 125 °C 72 ns
afime Ls = 25nH, -
dv/dt =4000V/us Ty=150°C 70
(ij: 150 OC). ij: 25 oC 220
KW AR FE — o
Eorr Turn-off energy loss Ty=125°C 234 mJ
T,= 150 °C 23.6
Ty=25°C 100
TR
taon | JTABAEIRI ] Ty= 125 °C 95 ns
Turn-on delay time
lc =300A, Ty=150°C %
vee 500 oy Tu= 25 °C 32
S Ge =-/. )
tr é:ﬂ‘ﬂjlgj Reon) = 2.5Q, Ty=125°C 38 ns
ise time L= 25nH. - -
di/dt =7000A/us Ty=150°C 40
(ij= 150 °C). ij: 25 oc 48
Eon JFIBHFE Ty= 125 °C 6.0 mJ
Turn-on energy loss
Ty= 150 °C 6.3
Ty=25°C 10
AR R IR g 2
Qr Diode reverse Ty=125°C 20 uc
h
recovery charge TVJ: 150 °C 29
I =300A _ o
! Ty=25°C 180
TR IR B | Vee = 500V, 2
lee Diode reverse Rés_(olvé) = 2%%A/ Ty=125°C 210 A
recovery current - die/dt =7000A/us 3
(Ty= 150 °C). Ty= 150 °C 215
g - Ty=25°C 4.0
AR I AR R AR 4
Erec Diode reverse Ty=125°C 8.0 mJ
recovery energy .= 150 °C 84
1.(*1) dv/dt: & SN LT Vee ETHBL, 40% Vee & 60% Vee X TEJ BRI ((*1) dv/dt: Defined as the slope
HER: of waveform of 40% Vce to 60% Vce during turn off )

Note: 2.(*2) difdt: E SCHITFEBIERT Ic BT, 40% 1o & 60%Ic X [a] B &l #((*2) di/dt: Defined as the slope of
waveform of 40% Vce to 60% di/dt during turn on)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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— Sy .

— k& D5/6 Diode D5/6
RAFEE Absolute Maximum Ratings
(iie) SRR IR 2% il LE¥y2
Symbol Parameter Test Conditions Value Unit

23 ;
Vs e 1 FE 5 U LT Te= 25 °C 1000 \Y
Repetitive peak reverse voltage
AR HIUE 1E 1] LR — o
Ik Diode rating forward current Te=50°C 400 A
TR IE 1) B A WA PR -
Iram Diode peak forward current tp = 1ms 800 A
Irsm iR B Vg =0V, tp = 10ms, Ty; = 150 °C 1280 A
Surge current
2 — W Pl _ _ qEp e 2
It Diode 2t Vg =0V, tp = 10ms, Ty; = 150 °C 8.2 kA’s
YHEE Characteristic Values
iR SRR It o5 A ROME | BB | R | B
Symbol Parameter Test Conditions Min. Typ. Max. Unit
I = 400A, Vee = 0V, T,; = -40°C 2.05
Ir = 400A, Vge = OV 2.30 2.70 Y,
VoD IE M &
F Forward voltage
Ir = 400A, Vee = 0V, T,j = 125 °C 2.60 Y,
Ir = 400A, Ve = 0V, T,;j = 150 °C 2.55 Y,
IrRM i T = 150°C, Vi = 1000V 20 mA
Repetitive reverse current
_ TR SRR
Rin@-c) Diode Thermal resistance — Diode 177.4 | K7kW
5 Hls
%ﬁi?}‘:ﬁﬂ(Dlode) ﬁz%jjliﬁ 35Nm, %nnﬂﬁ
! : 3.3W/m-K
Rin(c-H) biode | Thermal resistance — A 39.6 K/ kw
case to heatsink (Diode) M_ountlng torque 3.5Nm,
with mounting grease 3.3W/m-K
ER: 1.(*1) RRZSEETERKPFE L.
Note: 1. (*1) indicates it is given at chip level.

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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TG600NP10U4B-S500
=B IGBT 3k 3-level IGBT Module

_ Var .
— %% D5/6 Diode D5/6
B E Electrical Characteristics
T BHATE MR A BUME | soRfr | okt | R
Symbol Parameter Test Conditions Min. Typ. Max. Unit

Ty=25°C 15
TR IR APk T FL e 2
Qrr Diode reverse T,=125°C 22 uc
h
recovery charge Tu= 150 °C e
Ir =300A, Ty= 25 °C 195
SRR B | Vee = 500V, k
lir Diode reverse Raon) = 3Q, Ty=125°C 230 A
recovery current - dig/dt =7000A/us ~ N
(Tu= 150 °C). Ty= 150 °C 240
Ty=25°C 4.8
TR IR I PR S ARE K
Erec Diode reverse Ty=125°C 9.0 mJ
recovery energy Ty= 150 °C Ay

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.

TER: A AU, HP JURER ESD B b -




thEthz

C3 crRC

TG600NP10U4B-S500

=B IGBT 3k 3-level IGBT Module

Fm#BIEFEM  Product Datasheet FRZAS Ver 24.06
i eR PH 4042 NTC-Thermistor Data
i SR TR A wAME | RME | KM ¥
Symbol Parameter Test Conditions Min. Typ. Max. Unit
WUE HL A _ oo
Res Rated resistance Te=25°C 5 kQ
R100 fwZ _ o - 9
AR/R Deviation of R100 Tc =100 °C, R100=493Q -5 5 %
P2s %%ﬁﬂti)ji o Tc=25°C 20 mw
Power dissipation
Bas/s0 B-ffl R2 = Rzsexp [Basis0(1/T2 - 1/(298.15 K))] 3375 K
B-value '
B2s/go B-fE Rz = Rosexp [Basiso(1/T2 - 1/(298.15 K))] 3411 K
B-value '
B2s/100 B-(11 R2 = Rasexp [Ba2s/100(1/T2 - 1/(298.15 K))] 3433 K
B-value ’
B3R Module
ZH Wi B B 7oL
Symbol Explanation Value Unit
Ui - - Hl PR R
TR 11.5 mm
€ B B Terminal to heatsink
Creepage distance oy
pag lﬁ?ﬁ% . 6.8 mm
Terminal to terminal
Ui - - Hlr PR BE
%¥ﬁ&“% . 9.4 mm
a5 ] [E Terminal to heatsink
Clearance g
%¥?ﬁ¥ . 5.5 mm
Terminal to termina
AR IR AR 2 +400
CTI (Comparative Tracking Index)
AT iR B2 4R 4 .
RTI (RTI Elec,housing) 130 ¢
. E ) \ll—'-l s ‘;u.: R= ﬁ N Y X
Isolation voltage — per module ( Connecte t_ermlna s to base plate),
AC RMS,1 min, 50Hz,Tc= 25 °C
R Module
Giae) SRR P %A wAMA | WEUE | RKME | $A
Symbol Parameter Test Conditions Min. Typ. Max. Unit
B %
Lsce Module inductance 14 nH
AR E o
Tetg Storage temperature range 40 125 c
20 Lr=d -yl
v | ZEE A L 3 5 | Nm
Screw torque Mounting

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/4, —#%& D1/2/3/4 IGBT T1/2/3/4, Diode D1/2/3/4

1200 — 7 1200 7
T25C o1, T,=150°C .
Ve = 20V . Ve = 20V .
—_— — Vge =15V / / —_ — Vge=15V / :
------ Vge = 12V N == ==== Vg =12V N
1000 | — = — Vee =10v / /’ 1000 | — = — Vee =10v / . -
g0} — AL T 800
< <
= 600 = 600
S S
400 400
200 200
0 0
0 1 2 3 4 0 1 2 3 4 5 6
Vce - [V] Vce - [V]
P 3. 1GBT i thRFPE LAY I 28, 1= (Vee) B 4. 1GBT iy AR L SR 2K, 1= (Vee)
Fig.3 Typical IGBT output characteristic, /c=f (Vcg) Fig.4 Typical IGBT output characteristic, /c=f (V)
1200 1200
1000 1000
800 800
< <
= 600 = 600
S S
400 400
200 200
0 0
0 1 2 3 4 5 6 7 8 9 10 11 12
Vce - [V] Ve - [V]

&l 5. IGBT % 4 g AR gh 28, 1= £ (Vee)

Fig.5 Typical IGBT output characteristic, /c=f (Vcg)

K 6. IGBT Lt g2 i 28, Je= f (Vo)
Fig.6 Typical IGBT transfer characteristic, Ic=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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IGBT T1/2/3/4, —#%& D1/2/3/4 IGBT T1/2/3/4, Diode D1/2/3/4
160 160
Eorr, Ty=125°C Eorr, Tyj=125TC
—— — Eorr Ty=150C —— — Eorr TyF150C
------ Eon, Tyj=125TC ------ Eon, T=125C
140 | — = — Eon, Ty=150C 140 | — = — Eop, T=150C
Ve =500V Ve = -7.5/+15V
Ve = -7.5/+15V Ic =300A
120 | Reon =250 120 | vce =500v
Rg(oFF) = 30Q
100 100
o' )
E E
80 .80
: :
Ll w ¢
60 60 3
40 40 /»
4
20 20 //
~
0 0
0 200 400 600 800 1000 1200 1 10 100 300
lc- [A] Re - [Q]
B 7. 1GBT H BRI I I 28, Eon= f (1), Eore= T (Ic) ] 8. 1GBT HHIFEMIY f 2R, £,0= f (Re), Eor= T (Re)
Fig.7 Typical IGBT switching energy, Eo,=f (Ic), Eosr=f (Ic) Fig.8 Typical IGBT switching energy, Ey,= f(Rg), Eofi= f (Rs)
1400 500
= =— |c - chip Cies f=100kHz
Ic - module — = Coes Ty=25C
----- Cres
1200 | 100
\
1000 |
| 10
— 800 — \
< | = .
= 600 | (@) 1| e R
400 | N
| V) S N A e e
200
T,j=150C |
Ra(orr) = 300
Ve = -7.5/+15V
0 0.01
0 200 400 600 800 1000 1200 0 20 40 60 80 100
Vce - [V] Vce - [V]
B 9. 1GBT Kl 4 TAEIX, Ic = f (Vee) Bl 10, HIARRIESLAY N 2R, C= f (Vee)
Fig.9 Reverse bias safe operating area of IGBT, /c = f (V) Fig.10 Typical capacity characteristic, C=f (V)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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TG600NP10U4B-S500
=B IGBT 3k 3-level IGBT Module

IGBT T1/2/3/4, Diode D1/2/3/4

0 0.5 1 15
Qg - [MC]

Ir-[A]

600

500

400

200

100

0O 05 1 15 2 25 3 35 4
Ve - [V]

11, MR R AR P LR 2R, Ve = £(Qo)

Fig.11 Typical gate charge characteristic, Vge=f (Qg)

12. FRD it gL R Hh 28, 1 = £ (V)

Fig.12 Typical FRD output characteristic, Ir = f (V)

0 100 200 300 400 500
le-[A]

14
Eree Ty=125°C
— Erec, Ty=150C
19 [ Vee=500v ]
Ve = -7.5/+15V
Ra(on) =2.5Q /
10
= 8
£
)
3
ur 6
4
2
0

600

E 13. FRD &W‘V}ngﬁﬁiﬁiﬂﬁﬂéﬁ, Ere(::f(IF)

Fig.13 Typical FRD switching loss Eeo, Erec=f(lf)

14
Erec, Ty=125°C
— Erec, Ty=150C
Voe = -7.5+15V
12 VEE :soov+
IF =300A
10
= 8
E
3
ur 6
4
2
0
0 5 10 15 20 25
R - [Q]
14. FRD AR AR FE SIS 2K, Eroc=F(Ro)
Fig.14 Typical FRD switching loss Eeo Erec=f(Rg)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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IGBT T1/2/3/4, — 4% D1/2/3/4

TG600NP10U4B-S500
=B IGBT 3k 3-level IGBT Module

IGBT T1/2/3/4, Diode D1/2/3/4

900

800

700

600

500

e - [A]

400

300

200

100

0

T,=1501C

0

200 400 600 800 1000 1200

Vr - [V]

Zih-c) - [KIkW]

1000
7 IGBT
= = Zi, Diode
— =TT T T
100 ~
—
e
10
1
IGBT Ri(K/kW) 6.84 9.13 53.2 19.03
5(s) 0.0005 0.0044 0.0419 0.136
Diode Ri(K/kW) 33.75 34.18 116.22 22.7
5(s) 0.0005 0.0047 0.0357 0.128
0.1
0.001 0.01 0.1 1 10

tp - [s]

15. FRD % & TAE X, I, = (V3)

Fig.15 Reverse bias safe operating area of FRD, /,, = f (V)

20
10
g
=
x 1
0.1
0O 20 40 60 80 100 120 140 160
Tc-[°C]
Bl 17. Pigof PSR 2, R= 1 (Te)
Fig.17 Typical NTC thermistor characteristic, R=f(T¢)

16. BEASIAFHITHIZR, Zino) = F (to)

Fig.16 Transient thermal impedance, Zy.c) = f (£,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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. P .
— M D5/6 Diode D5/6
800 30
Erec: Tyi=125°C
07 —— — Eree, Ty=150C
700 Y /
24 Rg(on) = 3Q
600
21
500 18
=
< E
= 400 . 15
s 3
LT
300 12
9
200
6
100 3
0 = 0
0O 05 1 15 2 25 3 35 4 0 100 200 300 400 500 600 700 800
Vg - [V] Ir-[A]
18. FRD fai tHARF P MY 28, 1 = £(Ve) 19. FRD J [Al P S AR FE ML 2%, Eec=f(/e)
Fig.18 Typical FRD output characteristic, Ir = f (V) Fig.19 Typical FRD switching loss Ee., Erec=f(/f)
15 900
rec: Tyj=125" T,j=150C
— g [roeoc |
Voe = -7.5/+15V 800
Ve =500V
IF =300A
12 700
600
= 9
£ z 500
8 £ 400
w6
300
3 200
100
0 0
0 3 6 9 12 15 18 21 24 27 30 0 200 400 600 800 1000 1200
R - [Q] Vg - [V]
20. FRD R MR B4R FE LAY H 28, E,.=f(Rs) &l 21. FRD S %4 TAEIX, I, = f (V)
Fig.20 Tvoical FRD switching loss E.... E...=f(R-) Fig.21 Reverse bias safe opberating area of FRD. [.. = f (Vs)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
R A U, F P AURE ESD B it .
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—_ Param -
— )4 D5/6 Diode D5/6
1000
Zi, Diode l
100
S
=
X,
9
N0
Diode Rj(K/kW) 16.935 24.008 109.963 25.345
1 5(s) 0.0004 0.0046 0.0391 0.1402
0.001  0.01 0.1 1 10
tp - [s]

K 22, WS IABHITHIZR, Zing.o) = F (to)

Fig.22 Transient thermal impedance, Zy.c) = f (t,)

Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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i P 2 AR 2R K

(D Bla TP 5 SR T TNBR A SR Bt T s I 2 R, ASOIEIT R S 105 B R REME o — Bk darE . JEiETRIEE
AR FCLSREIR N b A, VR ARG T RO PPAG 7 i AOIE PR . G 2R AR BN 7 5 AN, IR AR R A R OB B BB R 5
o

(2) AT b el T b SR AR — 38 707 d e A it O MR, SRR bl T DK P07 it B T 5 SR i 25 (3R B fRAIE IR 2
i B AN 2 SN 7 b R IE AT o W SR b A5 B R AR T, R B o BB T 7 el T 5 B I 0 32 = Xl R AT B0 7 i T
(3) UNRRAT A REIREER, B TARIRAT W (IR BT AR dEdias) o SRANE BN 7 5 34w S EAT N A U A
SR TEAL, LS — BRI

(4) PR b, SR 7 S T b T SR SRR . L AR e A AR IXVE RIS O, JA 7] B ARAIE S fh
RIS AT S

(5) FPahfEMEFIy, FeAEMhAL. ST RS, ERORTC AT . P RS, AR AR A R I P15 L T ARIE P o

(6) =Bl T E A A, S BR M EPRES . R e AR S e HHE, 2SRRI (preliminary) , iZFRR A 1% i O 58
pE, B SEOEERE T, R TR RS S B AT T S ER), (R RS A RE S R A A 0 R e s T
HIA EABARNE, MRz o] Db E A ™.

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.

(4) 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) When the products are in use, it is strictly prohibited to touch. After power off, to ensure that there is no residual charge and the products
have been cooled before they can be touched. And all operations must be under ESD protection measures.

(6) 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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Caution: This device is sensitive to electrostatic discharge. Users should follow ESD handling procedures.
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