SEMI-FUTURE

SDI20R12I7HQO

IGBT Discrete with Anti-Parallel Diode

LA 14/ 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 fERENARAS

Energy storage inverter
AN 1] T =R

Uninterruptible power supplies
o JufRIARES

Solar inverters

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

Rigt e MFEFFZ2H / Key Performance and Package Parameters

Type Vce Ic VCEsat, Tvj=25°C Tvjmax Package
SD120R12I7HQ 1200V 120A 1.85V 175°C TO-247PLUS-3L
XA A E NIGBT
B AHUEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
R LA - R S A L
R 7;2%]%“& K Tv=25°C VcEs 1200 A%
Collector-Emitter voltage
AR E e Te=100°C, Tyj ma=175°C 1 nom 120 A
Continuous DC collector current :
} Hig 7
SRR RV =1 ms Icrm 360 A
Repetitive peak collector current
AR - S A0 Fi Ve +20 v
E
Gate emitter voltage tp <0.5us, D<0.001 +925
RINRIFE Tc=25C p 1010 W
Power dissipation Tc=100C . 505
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SEMI-FUTURE SDI20RI12I7THO
FEFF AR T IR EE
Temperature under switching Tvjop -40...+175 T
conditions
> ?EI i3 .
bR Tsie -40...+150 C
Storage temperature
P4 / Thermal Characteristics
Parameter Conditions Symbol Value Unit
IGBT #AFH, 45-528
IGBT thermal resistance, Ring-0) 0.12 K/'W
junction - case
TR, 4558
Diode thermal resistance, Ring-0) 0.20 K/W
junction - case
RFEME / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vae=15V, Ic=120A Tv=25°C 1.85 2.20
- R ARAT E ’
é%fm ZVZEE]L)_F& fax EEJ—. ) Vae=15V, Ic=120A Ty=150°C VCEsat 2.34 v
ollector-Emitter saturation voltage Vae=15V, Ic=120A Ty=175°C 249
- R B R R [t
i ﬁﬁ.ﬂﬁl U 1c=2.34mA, Vee= VcE Tv=25°C VGE(th) 5.2 5.8 6.4 A%
Gate-Emitter threshold voltage
B9 V=20V, [e=120A Grs 94 S
Transconductance
s N
AT Cies 17.16 nF
Input capacitance
. P
TR f=100kHz, Ves=25 V, Vae=0 V  T\j=25°C Coes 0.44 nF
Output capacitance
S 1) A i FL A
. Cres 0.12 nF
Reverse transfer capacitance
T4 LT Ic=120A, Vee =15V,
Tvj=25°C 1.06 C
Gate charge Vce =960 V ! Qa H
pee T L
R ﬂﬁ&ﬁ B Vee=1200V , Vae=0 V Tyj=25°C Icks 40 | pA
Collector-emitter cut-off current
e R IR ER R
% kw&’ﬁ B V=0V, Ve= 20 V Ty=25°C Ioes 100 | nA
Gate-emitter leakage current
Ic=120A, Vcg=600V
‘% LR iR ‘El vis o
fkkli jlj . Vee=£15V, R6=3.3Q2 iJ*?;SC td(on) i? ns
urn-on delay time (B4 %#) / (inductive load) v
R 1c=120A, Vce=600V .
iﬂﬁj'm Vae=£15 V, R6=3.3Q ?:ﬁ SSC te ?(6)2 ns
Ise time (ML ER) / (inductive load) N
Ic=120A, Vce=600V
S W 2 IR T T = o
fLﬁ Lfiﬁj;'j . Vor=+15V, R6=3.3Q ; insfc td(ot) igz ns
urn-oft delay time (MU ER) / (inductive load) W
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SEMI-FUTURE SDI20RI2I7HQ
1c=120A, Vce=600V
At T .—"&o
: ffc fﬂﬂ Vae=t£15 V, Re=3.3Q2 ?insfc tr 16388 ns
A me (HUER$128) / (inductive load) N
1c=120A, Vce=600V
TFERFERER CREK) Vae=t15 V, R¢=3.3Q T\j=25°C E 19.51 :
. on m.
Turn-on energy loss per pulse di/dt=500A/us(Tvj=175°C) Tw=175°C 23.30
(FLEA13R) / (inductive load)
1c=120A, Vce=600V
KiriFere s (REAKHD Vee=115 V, R6=3.3Q T.=25°C B 4.74 .
off
Turn-off energy loss per pulse dv/dt=8300V/us(Tvj=-175°C) Tv=175°C 7.28
(HJE& %K) / (inductive load)
1k B /Diode
BRI EE / Maximum Ratings
Parameter Conditions Symbol Value Unit
I It
&W?E HEBE T\j=25°C Virm 1200 \%
Repetitive peak reverse voltage
TESEIE [n) ELIA FLI
I RILEAL Te=100°C, Tyj max=175°C Ir 120 A
Continuous DC forward current
EmREZ it
il . ./E FHE TR ty=1ms Trrm 360 A
Repetitive peak forward current
4%54E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
IF=120A, Vge=0V Tv=25°C 1.77 2.30
1 e ’
F il EE(}; i IF=120A, Vge=0V Tvi=150°C Vr 2.00 \'%
orward voltage Tr=120A, VE=0V Ty=175°C 1.97
[F=120A
PR AR L ’ T\j=25°C 36
}f)yir»?(rxﬁ HE R t ~dir/dt=500A/ps(T\=175°C) T J-—175°c Trv s A
eak reverse recovery curren V600V, Voie-15V vi=
IF=120A
SRR LA , ’ T\j=25°C 8.08
R N ) e -dip/dt=500A/ps(T\j=175°C) T J-7175°c Q 1603 uC
everse Recovered charge VRe600V, Vor=-15V vi= .
‘ IF=120A,
J I RS ] " Ty=25°C 409
R N - -dir/dt=500A/ps(T\j=175°C) Tolasec - it ns
everse Recovery Time VR=600V, Voi=15V vi=
IF=120A
SIARE AL Rk . i T\=25°C 2.91
o g : -dip/dt=500A/ps(Tj=175°C) T 1-7175°c Erec 60 mJ
everse recovered energy V600V, Var—-15V Vi .
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SEMI-FUTURE SDI120RI12I7HQ
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1. H AR AR (TV=25°C)
Figure 1. Typical output characteristics (T.=25C)
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Bl 3. A R (Vae=15V)
Figure 3. Typical output characteristics (Vge=15V)
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B 2. S A4 AR (Ty=1757C)
Figure 2. Typical output characteristics (T,=175C)
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Figure 4. Typical transfer characteristic(Vcg=20V)
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Figure 5. Forward characteristic of Diode
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Kl 6. AR E

Figure 6. Capacitance characteristic



100 T . 100 I I
B Zyyc:IGBT B Zyyc:FRD
-1 -1 il
10 10 }zﬁ
LA
g 102 g 10?
=3 =
2 3 2 3
WF 10 WF 10
10* “[ ; ! 2 3 = 10* “‘[M] I mo;;
Jriti/a 0.058  0.02319  0.0163  0.0605[ L] Rt — O — s —osTer
AT NSNS N O X T X U515 I 3 o A O
I A O A A I O R A
10° AR AR A AR 105 I A A
1E-5 1E-4 0.001 0.01 0.1 1 10 1E-5 1E-4 0.001 0.01 0.1 1 10
t(S) t(S)

7. B IR IGBT
Figure 7. Transient thermal impedance IGBT,

Zmic=f(t)
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9. HFRAE
Figure 9. Switching losses of IGBT
Vee== 15V, Rgon=3.3(Q), Rgoff=3.3Q, V=600V
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Figure 11. Switching losses of Diode
Rgon=3.3Q, V=600V
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Figure 8. Transient thermal impedance FRD,

Zmic=f(t)
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10. FFRARHE
Figure 10. Switching losses of IGBT
Vae== 15V, I=120A, V=600V
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Figure 12. Switching losses of Diode
1:=120A, V=600V
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¥:4& & / Circuit diagram

#3E R~} / 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

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
L
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Q
b
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