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Half Bridge IGBT Module
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Trench-gate + Field-stop process

o RITRIFE
Low switching losses

e Vcesat IR E 23

Vcesat with positive temperature coefficient

HRENVA:
o HHLIXE

Motor drives
o falRIKEN

Servo drives
« UPS %4

UPS system

IGBT, ¥252% /IGBT, Inverter

BABIE[E / Maximum Ratings

Vees =1700V,  Icnom =650A / Icrm =1300A

Parameter Conditions Symbol Value Unit
R &
LR 7;2%3“& % T, =25°C Vs 1700 v
Collector-Emitter voltage
FELAR L L L
R R Te=80°C, Tuj max=150°C ¢ nom 650 A
Continuous DC collector current
I 2
SRR R t=1 ms Teru 1300 A
Repetitive peak collector current
I RARFE
i s Tc =25°C, Tyjmax = 150°C Pt 1040 w
Total power dissipation
ﬂﬁ*&-?ﬁﬁ& CEYES Vex 90 v
Gate emitter voltage
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a. % TC>80°CHT, 4% 9.29A/°CHIFI LML
b. ¥ TC>25°CHf, % 8.32W/CHIRI Lk M P4
1 R AR A KT 20kHz.
20 U L 2

H&4E{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
S Vee=15V, Ic=650A T,=25°C 2.03
- R TTEE
é%lf‘*& ﬁjj‘*&i@ﬁ EE}— | Vee=15V, [c=650A T\=125°C VCEsat 2.48
ollector-Emitter saturation voltage V=15V, Ic=650A T\i=150°C 2.59 A\
SRS AR [
i Ziﬁﬂ;&l UL [c=24mA, V= Vce T\=25°C VGEh) 5.20 5.6 6.0
Gate-Emitter threshold voltage
BB i Vor=-15V_+15V Qs 45 uC
Gate charge
PN IS AW FEL B . Ty=25°C Ren 23 o
Internal gate resistor
e 73
LD R . Cies 58.7
Input capacitance
i HH
i . f=100KHz, Ves=25V, Vai=0 V. T,=25°C Coes 3.8 nF
Output capacitance
R 5L . 8
Reverse transfer capacitance © '
SR HAE
SR wﬂ‘&@z B Vee=1700V , Voe= 0V T,j=25°C Ies 5 mA
Collector-emitter cut-off current
W&'wﬂ&ﬁ B V=0V, Vae=20 V T\=25°C Loes 400 | nA
Gate-emitter leakage current
Ic=650A, Vce=900 V T.,=25°C 400.9
i ZEIR I [ !
?LLJ;ETH _ Vee=+15 V, R=2.0Q T=125°C | ton 413.1
urn-on delay time (FE &A1 %K) / (inductive load) T,=150°C 433.7
‘ [c=650A, Vce=900 V T\j=25°C 129.1
) [
J:_ﬂ .]LH Vae=%15V, Rg=2.0Q T.,=125°C tr 141.9
Rise time b o\ .
(H& A1 3R) / (inductive load) T,=150°C 143.3
ns
Ic=650A, Vce=900 V T.,=25°C 656.3
N lﬂé iR ‘E ]
f i Lf;ml‘”t_ Vee=+15 V, Rg=2.0Q Ty=125°C |  toon 716.1
urn-oft delay ime (HJEA13R) / (inductive load) T,=150°C 742.8
) Ic=650A, Vcg=900 V T\j=25°C 290.7
I - _ ’
Fall t Vae=%15V, Rg=2.0Q T.,=125°C te 303.2
e (BEHE) / (inductive load)  Ty=150°C 352.1
. Ic=650A, Vce=900 V T.=25°C 186.8
EbsA ES T eUID '
fum FERERE | fe ikl | Vee=£15 V, R¢=2.0Q T,=125°C |  Eom 246.4
urn-on energy 10ss per pulse (H &A1 %) / (inductive load) T,=150°C 267.3 J
m
. Ic=650A, Vce=900 V T=25°C 139.9
N lﬂé ;:: PN=N (/— N ) )
f ﬂmffn%ﬁbi lﬁﬂﬂ({* | Vae=%15V, Rg=2.0Q T.,=125°C Eotr 161.0
urn-ot energy loss per pulse (FLE A7) / (inductive load) T,=150°C 171.8
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R A Vae<15V, Vee=1000V
. Isc 3400 A
SC data VcEmax=Vces-Lsce-di/dt  tp<6us, T\;=125°C
f-ShFE R 4~ IGBT / per IGBT Ruc 012 | K/W
Thermal resistance, junction to case
FETF RN TR SE
Temperature under switching Tviop -55 150 °C
conditions
iR, WA ER / Diode, Inverter
BAHUEME / Maximum Ratings
Parameter Conditions Symbol Value Unit
& &
- ﬁg FIATRIR Ty=25°C VRrM 1700 \'%
Repetitive peak reverse voltage
PR IE ) B HLR | 650 A
Continuous DC forward current i
_EE 23 N
i EE R t,=1ms Irrm 1300 A
Repetitive peak forward current
R#EMH / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min Typ Max
Ir=650A, Vee=0V T\j=25°C 1.96
fﬁ EE(}IE | [r=650A, Vge=0V T.=125°C Vr 2.07 \%
orward vo tage IF:650A, VGE=0V ijzlsooc 2.08
. Ir=650A T,=25°C 512
TR WA R
if{ rreirsﬂrecovt current -dir/dt=3550A/ps(T.=150°C) T,=125°C Irm 560 A
it Vr=900V, Vge=-15V T,=150°C 565
e 1 IF=650A T\=25°C 143.2
R Ejd " -dip/dt=3550A/ps(T=150°C) T,=125°C Qrr 256.3 pnC
ecovered charge Ve=900V, Ve=-15V T=150°C 284.3
N Ir=650A T\=25°C 73.7
PRI HEE CRbk)
fﬁ KB iR :Hﬂ(ﬁ] -dip/dt=3550A/ps(T=150°C) T.=125°C Erec 142.6 mJ
everse recovered energy Vr=900V, Vgr=-15V T,=150°C 160.0
FEFFRARTS T IR EE
Temperature under switching Tyjop -55 150 °C
conditions
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SEMI-FUTURE SF650R1716
FIEE ZBEEEEFH / NTC-Thermistor

H4E{H / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
BiE HLFH
BiE L {E T.=25°C, +5% Ros 5.0 KQ
Rated resistances
=} »-‘vﬁ g I %%
BRKEUE D) P 10 W
Rated power
B-d
B=[(TaX Tt)/(Ta - Tv)] X In(Ra/Rs) Basiso 3380 K
B-value
B-i
B=[(Ta X Tu)/(Ta - Tp)] X In(Ra/Ry) Basyss 3486 K
B-value
B-d
B=[(TaX T)/(Ta - Tp)] X In(Ra/Ryp) Bas/100 3523 K
B-value
B3 / Module
Parameter Conditions Symbol Value Unit
24 254 D
5% *{‘JLﬁEEE RMS, £=50Hz, t=1min VisoL 4000 \%
Isolation test voltage
LY
iR ALOS
Internal isolation
> DENEES
ff 7 2 Te .55 150 | °c
Storage temperature
E? w 680 720 | ¢
Weight
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1. AR (Vee=15V)
Figure 1. Typical output characteristics (Vge=15V)
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Figure 3. Typical output characteristics (T,=125C)
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Figure 5. Typical transfer characteristic (VGe= VcE)
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2. WA R (Ty=25°C)
Figure 2. Typical output characteristics (T=25C)

Kl 4, A HRE (Ty=1507C)
Figure 4. Typical output characteristics (T,=150C)
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Figure 6. Forward characteristic of Diode
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Figure 7. Switching losses of IGBT
Var=£15V, Rgon=2.0Q, Rof=2.0Q, Veg=900V
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Figure 9. Switching losses of Diode
RGon=2.0Q, V=900V
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Figure 11. Capacitance characteristic
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Figure 8. Switching losses of IGBT
Vae=£15V, [c=650A, V=900V
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Figure 10. Switching losses of Diode
1¥=650A, Vce=900V
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Figure 12. IGBT reverse bias safe operating area
Vae=£15V, Rgofr=2.0Q, T\=150°C
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28 / Circuit diagram
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SF650R1716

__lo-eH
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FAL: mm
89A
G min max G min max
A 88.3 89.3 E 155.7 156.7
1723 1733 F 38.7 393
38 38.6 G 23 23.6
72.8 73.4 ®H 53 5.5
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