SEMI-FUTURE

SDI20RI2I7TH

IGBT Discrete with Anti-Parallel Diode

HL S 714/ Features and Benefits:

o 1200V {FEM /R ZIETE

1200V trench gate/field termination process

o RITRAE

Low switching losses

e Vcesat IFIRE &2

Vcesat has a positive temperature coefficient

BRI F/ Applications:

o ANa|lT YR

Uninterruptible power supplies

. RN

Solar inverters

Vces =1200V, Icnom =120A / Icrm =360A

REMEREFNFEFF 23 / Key Performance and Package Parameters

Type Vce Ic VCEsat, Tvj=25°C Tvjmax Package

SD120R12I7H 1200V 120A 1.83V 175°C TO-247PLUS-3L
XU B A E IGBT
B AHUEE / Maximum Ratings

Parameter Conditions Symbol Value Unit
R RG-S A R

= 7;2%]%“& & Tv=25°C VcEs 1200 v

Collector-Emitter voltage

HEORITE R LR G Te=100°C, Tojmax=175°C 1€ nom 120 A

Continuous DC collector current :

£E %3 w5

St T AL s . ‘o .

Repetitive peak collector current

AR - 2 5 Al R Vo +20 v

E

Gate emitter voltage tp <0.5us, D<0.001 425

ISP S T Tc=25C > 1010 W

Power dissipation Te=100°C . 505

FETTFRARE TR

Temperature under switching Tvjop -40...+175 C

conditions
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SEMI-FUTURE SDI20RI12I7TH
> ?EI REQ .
it PR Tsie -40...+150 C
Storage temperature
P4 / Thermal Characteristics
Parameter Conditions Symbol Value Unit
IGBT #H, 45-7¢
IGBT thermal resistance, Ring-0) 0.12 K/W
junction - case
TR, 4558
Diode thermal resistance, Ring-0) 0.22 K/W
junction - case
#¥1E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vae=15V, Ic=120A Tvj=25°C 1.83 2.2
SRR AT E ’
é%f*& ZQEE]LT& fax EEJ‘. i Vce=15V, Ic=120A Tv=150°C VCEsat 2.42 A%
ollector-Emitter saturation voltage Vae=15V, Ic=120A T =175°C 253
- R B R [t
i ﬁﬁ.ﬂﬁl UL 1c=2.34mA, Vo= VcE Tv=25°C VGE(th) 5.0 5.6 6.2 A%
Gate-Emitter threshold voltage
B V=20V, Ic=120A Gis 95 S
Transconductance
. P
WABE Cies 17.07 nF
Input capacitance
p 73
il o . £=100kHz, Vce=25 V, Vae=0 V. T\j=25°C Coes 0.40 nF
Output capacitance
S 1A i FL A
. Cres 0.13 nF
Reverse transfer capacitance
I T4 LT Ic=120A, Vae =15V,
Tj=25°C 1.06 C
Gate charge Vce =960 V ! Qa H
e L
R ﬂﬁ&ﬁ B Vee=1200V , Vae=0 V Ty=25°C Icks 40 | pA
Collector-emitter cut-off current
4 R IR E R
% kw&’ﬁ B Vee=0V, Vo= 20 V Ty=25°C Ioes 100 | nA
Gate-emitter leakage current
1c=120A, Vce=600V
i ZE AR I v=25°
f@b‘dﬂfﬂ . Vae=+15 V, Ri=3.3Q i J_?;SC tatom) 5(9) ns
urn-on delay time (B4 %) / (inductive load) e
\ Ic=120A, Vce=600V
S IR = o
Ifﬂﬁ.ﬂj Vee=£15V, R=3.3Q i J—Tjsfc te 12471 ns
ise time (MBS ER) / (inductive load) W
Ic=120A, Vce=600V
S W 7 3R Bl (1 Vi=25°
f[_ﬁiflfiﬁj;lj ) Vee=£15V, R6=3.3Q i J*?iSSC td(ott) 12? ns
urn-off delay time (ML ER) / (inductive load) W
\ Ic=120A, Vce=600V
DNl Vi=25°
: f ‘TH Vae=t15 V, R¢=3.3Q ?—T;Sc tr 17306 ns
all time (MU $128) / (inductive load) i

Changes of this product data sheet are reserved.
Edited by Semi-Future Technologies, Edition 1.2



SEMI-FUTURE
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1c=120A, Vce=600V

FriEmiFERe R (BEAKD Vae=t15 V, R=3.3Q Ty=25°C E 17.49 .
Turn-on energy loss per pulse di/dt=600A/us(T+j=175°C) Tv=175°C . 26.06
(HJE& A7 %K) / (inductive load)
1c=120A, Vce=600V
K PFERERE (BEllkiD Vee=t15 V, Rg=3.3Q Tv=25°C E 4.11 :
o m.
Turn-off energy loss per pulse dv/dt=8400V/us(Tyj=175°C) T\j=175°C " 6.55
(FLEA1ER) / (inductive load)
— K& /Diode
B RAUE{E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I It
&W?E B T\j=25°C Viewm 1200 \%
Repetitive peak reverse voltage
LI M) HI
> FI BT AL Tc=100°C, Tj max=175°C Ir 60 A
Continuous DC forward current
23 N
Eﬁiﬁfg\ HE R tp=1ms IrrM 180 A
Repetitive peak forward current
4%4E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
[F=60A, Vee=0V Tyj=25°C 1.74 2.20
II:EE ng | IF=60A, V=0V Tv=150°C VE 1.65 \%
orward voltage IF=60A, VGe=0V Ty=175°C 1.42
I[F=60A
SR PR VA LR o T\j=25°C 46
ek M t -dir/dt=650A/us(T\=175°C) : J~175°c T . A
eak reverse recovery curren VR=600V, V=15V vi=
Ir=60A
A ’ T\j=25°C 5.75
fm M% @ dch -dir/dt=650A/us(Tv=175°C) T J-—175°C Qnr 20.35 puC
everse Recovered charge VR=600V, Voi=15V vi= .
Ir=60A
SR PRI 6] o T\j=25°C 253
r N - -dir/dt=650A/ps(Ty=175°C) . 1-7175°c ter ) ns
everse Recovery Time VR=600V, V=15V vi
. IF=60A
IREHFE CEED ’ T\j=25°C 2.13
RARETF ik -dir/dt=650A/ps(Ty=175°C) i Eree mJ
Reverse recovered energy Ty=175°C 7.55

Vr=600V, Vge=-15V
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1. B AR AR (TV=25°C)
Figure 1. Typical output characteristics (T.=25C)
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Figure 3. Typical output characteristics (Vge=15V)
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Figure 5. Forward characteristic of Diode
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K 2. B g RS (TW=175°C)
Figure 2. Typical output characteristics (T,=175C)
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Figure 4. Typical transfer characteristic(Vcg=20V)
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Figure 6. Capacitance characteristic
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10° == 10° ==
- ——Z4,c:IGBT - ——Z,,c:FRD il
10 10? |~
g 10? g 10?
3 3
(8] (8]
2 .03 / 2 .03
F 10 F 10
10 5 1 2 3 2 F 10 0 4
ri[K/w] 0.0616 0.0248 0.0361 0.00157 H rifkiw] 0.0443 0.164 0.0118 0.00234
/ Ti[s] 0.00241 0.01498 0.015 0.20484 [1 Ti[s] 9.62639E-4 [0.00348 0.0384 0.3012
105 I [ TITT T TTT [T T I 105 ] N O A
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Kl 7. B ASHH ST IGBT Kl 8. B A HFHHT FRD
Figure 7. Transient thermal impedance IGBT, Figure 8. Transient thermal impedance FRD,
ZthJC:f(t) ZthJC:f(t)
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9. FFAHE 10. JF R 4558
Figure 9. Switching losses of IGBT Figure 10. Switching losses of IGBT
Vee==% 15V, Rgon=3.30, Rgoff=3.3Q, V=600V Vae=% 15V, Ic=120A, V=600V
) 12 — T
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Figure 11. Switching losses of Diode Figure 12. Switching losses of Diode
Rgon=3.3Q, V=600V 1=60A, V=600V
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¥:4% & / Circuit diagram

#3E R ~t / Package outlines

19.80 20.00 20.20
3.9 410 430
5.70 5.8 6. 00
1.10 1.20 1.30
1.95 2.10 2.2
2.9 3.10 3%
0.50 0.60 0.70

A )
A2 El
| — 4 Mm
— MIN NOM MAY
| A 490 5.00 5.10
5 Al 2.31 2.41 2.51
A2 1.9 2.00 2.10
D 20.9 20.0 .1
N 16.25 16.55 16. 85
02 2.9 3.00 3.10
—— D3 0.58 0.68 0.78
Al E 15.7 15.8 15.9
El 13.1 13.3 13.5
E2 1.14 1.24 1.34
E3 1.3 1.45 1.55
e 5. 45BSC
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