SEMI-FUTURE SS820R085A46

Longer HybridPACK™ Drive Module

S 4814/ Features and Benefits:

P1A P2A P3A
o 750V IrEM /IR T E JK}S JKEX JK} ”{m
750V trench gate/field termination process o L L L o ,‘{m
. IR K& K& __ K& _.
Low switching losses N.A N;A N;A ”{“‘“
b Vcesat IE/J:%U:E/% i& P18 P28 P38
Vcesat has a positive temperature coefficient WJK} b JK}S : K} ”{ma
° %Eﬁ NTC yﬂl?llfg,f:g@%% EB -—’_.= . =] -——q . Esa-—:_vwa ) J{m‘:\
Integrated NTC temperature sensor JKE& JK}S K%
N1B N2B N3B {ma

I FH /Typical Applications:
o« BAIMNAKE

Hybrid Electrical Vehicles (H)EV
o HNLIKZ)

Motor Drives

o RENH

Automotive Applications

A:Vces =750V, Icnom =550A/ Icrm =1100A

B:Vces=750V, Icnom=820A/Icrm =1640A
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IGBT. A
BAHBiE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
SR B &
E LEh 7;2%3‘& HL Tvj=251C Vees 750 N
Collector-Emitter voltage
2 IE Vray
A E ] B3R Iex 550 A
Implemented forward current
J%,*.IEFEHE/]EEB/}E 250 A
Continuous DC forward current
m& Ve =y
%Eﬁfﬁiﬁ EAE IR To=lms e 1100 A
Repetitive peak collector current
EI\ Th#% Ei
b Te=75°C, Tyjmax = 175°C Pt 760 W
Total power dissipation
N30 £
B ﬁ%ﬂ:&%}— Tvj=25C VaE +20 A%
Gate emitter voltage
$#E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, Ic=550A T,=25°C 1.45 2.00
4 B R LR ’
%f*& %fﬁ& AR 1 Voe=15V, 1=550A T=150°C | Ve 1.60
ollector-Emutter saturation voltage Vae=15V, Ic=550A T,=175°C 1.75 v
- R B R [t
% ﬁﬁj‘*&l AR [c=8.5mA, Vge= VcE Ty=25°C VGE(h) 5.10 5.70 6.30
Gate—Emitter Threshold Voltage
H A Vee=400V,1c=300A, Vee =£15V Qa 1580 nC
Total Gate charge
H
B el . Tvj=25°C RGint 1.0 Q
Internal gate resistor
A P
AR , Cies 30.0
Input capacitance
i L2 f=100KHz, Vce=25V, Vge=0 V
S 7 . Z, VCE GE Coes 2.00 oF
Output capacitance Tj=25°C
A
S A g . Cres 0.54
Reverse transfer capacitance
- Rk AN T,=25°C 1.0
SR SRR L Ves=T50V , V=0 V : Tess mA
Collector-emitter cut-off current T.=175°C 4.5
B BN SR ERL
iR wﬁ&ﬁ B Vee=0 V, Vae=20 V T,=25°C Toes 300 | nA
Gate-emitter leakage current
o ‘ 1c=300A, Vce=400 V T,=25°C 125
TP AR ] N i :
T delay € Vae=%15V, Rc=4Q T,=150°C tdon 122 ns
urn-on defay fime (518 / (inductive load)  Ty=175°C 126
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Ic=300A, V=400 V T,=25°
T i C CE i=25°C 77
Rise fi Vge=%15V, R=4Q T.=150°C tr 77 ns
18¢ tme (H & 41%8) / (inductive load) T\=175°C 80
Ic=300A, Vce=400 V i=25°
S TR i) C CE Tj=25°C 265
T i delav ti Vae=%15V, Rc=4Q T,=150°C td off 297 ns
Hrm-oll delay time (FU 1) / (inductive load)  Ty=175°C 315
R R A Ic=300A, Vcg=400 V T,=25°C 275
Pl Vae=+15 V, Rg=4Q T\=150°C te 346 ns
atl time (& G18) / (inductive load)  Ty=175°C 300
Ic=300A, V=400 V Too250C
FEBPFERER CREH) Vor=£15 V, Re=4Q o 8.05
. T,=150°C Eon 10.1 mJ
Turn-on energy loss per pulse di/dt=3200A/us(T.-150°C) Tu=175°C 115
(FRE A7 %K) / (inductive load) Y :
Ic=300A, Vce=400 V T TeinsoC
KFBUREAE R CREBk) Vor£15 V. R4 " 170
T\=150°C Eorr 21.0 mJ
Turn-off energy loss per pulse dv/dt=3900V/us(T.j=150°C) T.=175°C 225
(FE A1 3R) / (inductive load) Y )
Ll
GoyaE 5/~ IGBT / per IGBT Ruse 0.134 K/W
Thermal resistance, junction to case
FEFF R AT T IR BE
Temperature under switching Tyjop -40 175 °C
conditions
_ s, A
BABIEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
Ui s
5 EE HE R T.=25°C VRrrM 750 \%
Repetitive peak reverse voltage
A RYE A HLIR . 550 N
FN
Implemented forward current
HEZEIE A BLIR AL IR IF 230 A
Continuous DC forward current
m& Ve =y
Eﬁi.g EH IR fy=1ms Terad 1100 A
Repetitive peak forward current
$#E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=550A, Vge=0V T,=25°C 1.81 2.20
liEFﬂ EE(};E | Ir=550A, Vee=0V T,=150°C Vr 1.95 \Y%
orward voltage 1r=550A, V=0V Ty=175°C 1.98
Changes of this product data sheet are reserved. Preliminary

Edited by Semi-Future Technologies. Edition 0.1



SEMI-FUTURE

SS820R085A46

. Ir =300A T\=25°C 135
SRR S VEE AR FRLI . ;
, 1 R t ~diF/dt=3200A/ps((Ty-150°C)  Ty=150°C Trm 190 A
eak reverse recovery curren Vi =400V, Vor=15 V T, =175°C 300
IF=300A, T,=25°C 110
VR Bt
}Riﬁ r;{iﬂ] - -diF/dt=3200A/ps((T\-150°C)  T,=150°C Trr 225 ns
r m
everse Recovery fime Vi =400V, V=15 V T =175°C 255
IF=300A, T,=25°C 8.38
RAL H i . ’
R dch -diF/dt=3200A/ps((T\;-150°C)  T\;=150°C Qrr 20.1 ie
ecovered charge Vi =400V, Vge=-15 V T.=175°C 22.7
N IF=300A T,=25°C 1.87
PREARFE Rk ’ !
frﬂjr}(}gjjﬂﬁ : ket -diF/dt=3200A/ps((T\=150°C)  T\;=150°C Erec 5.63 mJ
€VErse recovered energy Vi :400\/’ Vae=-15V ij:1750C 6.03
gh-Hh e A s .
oo E_ o AN A/ per diode Ruuc 0.178 K/W
Thermal resistance, junction to case
FEIF AR TR
Temperature under switching Tjop -40 175 °C
conditions
IGBT, B
BABIEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
“ EM&'%ZW& I Tvj=25C Vees 750 \
Collector-Emitter voltage
WOF y
A RBUE A R o $20 A
Implemented forward current
5w 525y V2
= *_Erﬁ]ﬁm%m Tr = 80°C, Tyjmax = 175°C IC nom 450 A
Continuous DC forward current
il ray
S BT R et e 640 R
Repetitive peak collector current
IR
e o Tr=75°C, Tyjmax= 175°C Puot 760 W
Total power dissipation
-R [t oo
B ﬁ.ﬂﬁ&%r Tvj=25C Vee +20 \%
Gate emitter voltage
$#E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
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. Vee=15V, 1c=820A T,=25°C 1.45 2.00
- R AT L ’
é% T;W;‘ kEﬁﬁi‘ oA ;ﬁjz . Vae=15V, 1c=820A Ty=150°C | Vera 1.60
ollector-Emitter saturation voltage V=15V, 1c=820A Ty=175°C 1.75 A2
- RS [t
e ﬁﬂf*&l A 1c=9.6mA, Vge= Vce Tj=25°C VGE(th) 5.15 5.75 6.35
Gate—Emitter Threshold Voltage
Js¥iigiER
Vcee=400V,Ic =450 A, Ve ==15V 3 2300 C
Total Gate charge CE ¢ o Q "
H
Hh e ) Tvj=25C Rgint 0.7 Q
Internal gate resistor
TWARE Cies 441
Input capacitance '
A =100KHz, Vcg=25V, V=0 V
Output capacitance T.=25°C Coes 3.03 nf
R e 050
Reverse transfer capacitance '
I SR b LY T.j=25°C .
SR B T Vo750V 0 ; - o |
Collector-emitter cut-off current Ty=175°C 10
RS HE IR
B % ﬁsﬂ:& i Vee=0V, Vge=20V T,=25°C IGes 400 nA
Gate-emitter leakage current
Ic=450A, V=400 V i=25°
T3 R ] c , Vce T.=25°C 180
T delay € Vge=£15V, R=5Q T,=150°C tdon 184 ns
urm-on defay ime (FUE ) / (inductive load)  Ty=175°C 170
Tt i Ic=450A, Vce=400 V T,=25°C 114
Rt Var=£15 V, Rg=5Q T,=150°C t, 115 ns
15¢ tme (FUE 1) / (inductive load)  T,=175°C 118
Ic=450A, V=400 V i=25°
W R ] c , VcE T.=25°C 382
T F delav ti Vee=%15V, Rc=5Q T,=150°C tdoff 418 ns
urn-ott delay ime (FUE 1) / (inductive load)  Ty=175°C 426
R e A Ic=450A, Vce=400 V T,=25°C 215
Fall i Vae=%15V, R=5Q T,=150°C tr 321 ns
atttime (FU 1) / (inductive load)  Ty=175°C 358
[c=450A, V=400 V Tum25°C
FEEBERER (R V=15 V, Ro=5Q2 o 163
. T\=125°C Eon 224 mJ
Turn-on energy loss per pulse di/dt=3100A/us(Ty=150°C) Tu=150°C 3.0
(M & £ %) / (inductive load) v '
1c=450A, V=400 V .
SRR (R Var£15 V, Ro=5Q2 e | E o |
Turn-off energy loss per pulse dv/dt=3000V/us(T.j=150°C) TVJ:150°C o 3 5. 8 m
(H# 47 %) / (inductive load) v ’
Gk A
i B, o %4~ IGBT / per IGBT Rnc 0.134 K/W
Thermal resistance, junction to case
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Edited by Semi-Future Technologies. Edition 0.1



SEMI-FUTURE

SS820R085A46

FETFRAFAE T IR

Temperature under switching Tyjop -40 175 °C
conditions
— » B
BAHE(E / Maximum Ratings
Parameter Conditions Symbol Value Unit
HE i
el . .E HEBL T.=25°C Vrrm 750 \Y%
Repetitive peak reverse voltage
A RUIE I AR e 220 A
Implemented forward current
L IE 7] EI LY
pustss - [ENER/EER IF 450 A
Continuous DC forward current
J"_E m& e =y
ﬁiﬁ ,E HEIBIR t,=1ms Tru 1640 A
Repetitive peak forward current
4&4F{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[r=820A, Vge=0V T,=25°C 1.85 2.20
IEF B E i o !
. dvolt Ir=820A, V=0V T,=150°C Vr 1.98 \Y%
orward voltage 1=820A, V=0V Ty=175°C 2.05
[F=450A. Ty=25°C 135
R S ’
, 1 KR IHE R t -diF/dt=3100A/us T,=150°C T 190 A
eak reverse recovery curren VR=400V, Ver=-15 V Ty=175°C 300
IF=450A, T=25°C 115
/=L
R}iﬁ r)‘%ﬁ” . -diF/dt=3100A/ps Ty=150°C Trr 230 ns
everse Recovery Time VR=400V, V=15 V Ty=175°C 200
i IF=450A, T\=25°C 8.38
A AL . '
R dch -diF/dt=3100A/ps T,=150°C Qr 20.0 puC
ecovered chatge VR=400V, Vge=-15 V Ty=175°C 22.7
N IF=450A T\=25°C 2.38
‘7‘:_‘ Ei ( N ) s 4]
fﬁﬂ KRB :Eﬂ({qﬂ -diF/dt=3100A/us T,=150°C Erec 7.42 mJ
everse recovered energy VR=400V, Vor=-15 V Ty=175°C 8.76
gh-hre kil s ,
HoohIT B_ ) ) A/ per diode Rinic 0.178 K/'W
Thermal resistance, junction to case
FEFFRARES T IR EE
Temperature under switching Tyjop -40 175 °C
conditions
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B B R B B H/NTC-Thermistor

451 {E/Characteristic Values

Parameter Conditions Value Unit
R25 T=25°C 5.00 KQ
AR/R Tc=100°C, R100=493.3Q -5 5 %
B-value B (25/50), tolerance 3% 3380 K
B—value B (25/85), tolerance £3% 3476 K
B—value B (25/100), tolerance £3% 3485 K
B / Module
Parameter Conditions Symbol Value Unit
26 25 )5 s
AR RMS, £=0Hz, t=1sec Visor 42 KV
Isolation test voltage
ST
A ﬁg/ﬁ%{& _ Al20s3
Internal isolation
i DIENEES
A7 6L Tstg 40 125 | °C
Storage temperature
T B B 2 terminal to heatsink 9.0
. . . dCreep mm
Creepage distance terminal to terminal 9.0
F, 2% 1] 52 terminal to heatsink 4.5
. . dClear mm
Clearance terminal to terminal 4.5
Comperative tracking index CTI >200
Min. Typ. Max.
B Screw M4 baseplate to heatsink M 1.8 22 Nm
Mounting torque for modul mounting | Screw EJOT Delta PCB to frame 0.45 0.55
ﬁ% G 1270 g
Weight
Changes of this product data sheet are reserved. Preliminary
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1000

800

600

I (A)

400

200

Vee(V)
K1 A R (Vee=15V),IGBT A
Figure 1.Typical output characteristics (Vge=15V)

1000

——25°C

—— 150°C

8001 ——y75°C
g 600
400
200
0

0 3 6 9 12 15

Ve (V)

Bl 3. AL EREME (Vee=20V),IGBT A
Figure 3.Typical transfer characteristic(Vcg=20V)

50
Eon,Tvj=150°C
Eon,Tvj=175°C
40| —. = Eoff,Tvj=150°C
—-—=--Eoff,Tvj=175°C
30
g
= 20
10
0
0 3 6 9 12 15

Rg (€)
Bl 5. JFORARFE 14245, IGBT A
Figure 5. Switching losses of IGBT
Voe=£15V, 1c=3004, Vce=400V
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1000
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I (A)

400

200

Ve (V)

B 2. A R (Ty=150C),IGBT A
Figure 2.Typical output characteristics (T,=150C)

50
Eon, Tvj=150°C
Eon,Tvj=175°C
40| —.—--Eoff.Tvj=150°C ]
—-=-Eoff,Tvj=175°C e
30 -7
£
= 20
10
0
0 100 200 300 400 500 600
[ (A)
Kl 4. JFRHE W32 45, IGBT A
Figure 4. Switching losses of IGBT
Var=£15V, Re=4Q, Vce=400V
107
Cies
Coes
107 Cres
= 0
e
10”7
]U-In
5 10 15 20 25 30
Vee (V)
K 6. HUARFHEIGBT A
Figure 6. Capacitance characteristic
=100 kHz, VGe=0 V, Tvj=25 °C
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— Qg

10

5
=

w 0
-

s

-10

15

0.0 0.5 1.0 1.5 20

Qg (uO)

Bl 7 MR LR A2 2%, IGBT A
Figure 7. Gate charge characteristic of IGBT
Vee= 400 V, 1=300A, Tvj = 25°C

10
Erec,Tvj=150°C
Erec,Tvj=175°C
8
= 6
E
s3]
4
2
0 100 200 300 400 500 600
K 9. JFRHFE 8 FRD A
Figure 9. Switching losses of Diode
R=4Q, Vce=400V
1200
900
<
o 600
300
0
0 1 2 3
Ve (V)

B 1. R AR (Vae=15V),IGBT B
Figure 11.Typical output characteristics (VGe=15V)
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600

500

Vi (V)

K 8 IEIMmERrE % FRD A

Figure 8. Forward characteristic of Diode

Erec,Tvj=150°C
Erec,Tvj=175°C

E (ml)
= [=3)

2
0
0 3 6 9 12 5
R(Q)
Kl 10. FFRHBIFE AR, FRD A
Figure 10. Switching losses of Diode
1c=300A, V=400V
1200
1000
800
<
o 600
400
200
0
0 1 2 3 4

Vee (V)
Kl 12, A REE (TWy=150°C),IGBT B
Figurel2.Typical output characteristics (T,=150C)
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1200
25°C

1000 — 150°C

—— 175°C
800

S
600
400
200
0
0 3 6 9 12 15
Ve (V)

Kl 13, SRR RRR I (Vee=20V),IGBT B
Figure 13.Typical transfer characteristic(Vce=20V)

80
Eon,Tvj=150°C
Eon,Tvj=175°C
60| — = Eoff.Tvj=150°C
—-—--Eoff,Tvj=175°C
Eaw|l oz
= o=
20
0
0 3 6 9 12 15
R (©)
Bl 15, JFRHiFE 4845 IGBT B
Figure 15. Switching losses of IGBT
Vae=£15V, IC=450A, V=400V
15
10 W
5
e
w0
2
>
-5
-10
-15
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Q(} (1C)

B 17 M R 2245, IGBT B
Figure 17. Gate charge characteristic of IGBT
Vce=400 V, Ie=300A, Tvj=25°C
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E (ml)

C(F)

Iz (A)

80
Eon,Tvj=150°C J
Eon,Tvj=175°C PR

60| = = Eoff,Tvj=125°C |2

—-—--Eoff,Tvj=150°C ic
40
20
0
0 150 300 450 600 750 900
[c(A)
Bl 14, JFRAAFE WA24S,IGBT B
Figure 14. Switching losses of IGBT
Vee =£15V,R =5Q, V=400V
10°
— Cies
, Coes
10 —— Cres
0%
107
]O-I[I
5 10 15 20 25 30
Vee (V)
Kl 16. AL7%FEIGBT B
Figure 16. Capacitance characteristic
£=100 kHz, Ve =0 V,Tvj=25 °C
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Figure 18. Forward characteristic of Diode
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E (ml)

ZthJC (KJ'W )

Erec,Tvj=150°C
Erec,Tvj=175°C

0.1

0.01

0.001

1E-4

1E-5

1E-4

150 300 450

I(A)

K 19, st M4 FRD B

600 750 900

Figure 19. Switching losses of Diode

R =5Q, V=400V

2"1}(‘

AGBT

i 1 2 3 4
ri(K/W]: 0.0113 0.0330 0.0138 0.0733

tifs]:  0.0113 0.0437 0284 1.837
0.001 0.01 0.1 1
t(S)

K21, BESHATHPT IGBT, WiAFgs

Figure21. Transient thermal impedance IGBT, Inverter

R (kQ)

10
Rtyp

10°
10'
IUH
10"

-45-30-15 0 15 30 45 60 75 90 105120135150165 180

Tyre (°C)
K 23, iR RECGACEIE R R

Figure 23. NTC-Themistor-temperature characteristic

Changes of this product data sheet are reserved.
Edited by Semi-Future Technologies. Edition 0.1

E (ml)

Zpyc (K/W)
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Erec,Tvj=175°C
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Figure 20. Switching losses of Diode

1c=450A, Vce=400V

Zlhﬂ.‘

:Diode

I 1 2 3 4

r-i[K.fW]: 0.0026 0.0158 0.0471 0.1125
Ti[s]: 3.986 1843 2129 2724
0.001 0.01 0.1 1
t(S)

K22, BRSHTHPT A

Figure22. Transient thermal impedance Diode
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488 / Circuit diagram

P14
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#3 Rt / Package outlines
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