SEMI-FUTURE

SDI20RI2ITH

IGBT Discrete with Anti-Parallel Diode

B S K514/ Features and Benefits:

o 1200V VAFEM/IHLIETE

1200V trench gate/field termination process

o RITRIFE
Low switching losses

e Vcesat IFIRE R

Vcesat has a positive temperature coefficient

RN/ Applications:

o ANTEBTHLYR

Uninterruptible power supplies

S UE

Solar inverters

Vces =1200V, I nom =120A / Icrm =360A

KM EEFFEF 23 / Key Performance and Package Parameters

Type Vce Ic VCEsat, T,=25°C Tvyjmax Package
SDI120R12I7H 1200V 120A 1.83V 175°C TO-247PLUS-3L
AR s AR E /IGBT
B KHUEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
S %
LR ﬁETT& LR T=25°C Vers 1200 \Y%
Collector-Emitter voltage
ERMBBER AR Te=100°C, Tj ma=175°C 1€ nom 120 A
Continuous DC collector current
I ;
%Eﬁﬁii’ﬁ A R to=1 ms e 360 A
Repetitive peak collector current
AR 33 1 L I v +20 v
E
Gate emitter voltage tp, <0.5us, D<0.001 N +25
BT RRE Tc=25C P 1010 W
Power dissipation Tc=100C ! 505
FEFF AR T IR EE
Temperature under switching Tjop -40...+175 T
conditions
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> N=NEsg
ft i Tug -40...+150 C
Storage temperature
#4544 / Thermal Characteristics
Parameter Conditions Symbol Value Unit
IGBT #4H, 45-7¢
IGBT thermal resistance, Rung-c) 0.12 K/W
junction - case
ZIRERBE, 45-5%
Diode thermal resistance, Ring-c) 0.22 K/W
junction - case
4%4F{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
N Vae=15V, [c=120A Tj=25°C 1.83 2.2
FEL R - S AR L R H TR '
;% " ﬂi %fﬂﬁ ’ o v Vae=15V, 1c=120A T=150°C | Ve 2.42 \
ollector-Emitter saturation voltage V=15V, I=120A Ty=175°C )53
R A R A L
Bk Ziﬂf*&l i [c=2.34mA, Vge= VcE Tj=25°C VGE(th) 5.0 5.6 6.2 v
Gate-Emitter threshold voltage
e
Vee=20V, 1c=120A Gis 95 S
Transconductance
s N
AR Cias 17.07 nF
Input capacitance
s N
T fo _ f=100kHz, Ver=25 V, Var=0 V. Ty=25°C Coes 0.40 nF
Output capacitance
ST A% A LA
. Cres 0.13 nF
Reverse transfer capacitance
[ I4% L fir Ic=120A, Vge =15V,
T.=25°C 1.06 C
Gate charge Ve =960 V ! Qa H
T TEE
R 7;2%1.1%52 2 Ver=1200V , Voe= 0V Ty=25°C Ices 40 HA
Collector-emitter cut-off current
IR
Bk Ziﬂj*& e Vee=0V, Vge=20V Tj=25°C Ies 100 nA
Gate-emitter leakage current
Ic=120A, V=600V
i AL IR IS A Vi =25°
fu‘liﬁlﬂj . Ver=t15 V, Rg=3.3Q i ’_ﬁ sfc tagon) i?) ns
urn-on delay time (FE£128) / (inductive load) W
‘ Ic=120A, Vce=600V .
iﬂﬁ_ﬁ“ﬂ Var=t15 V, R¢=3.3Q ?‘f; scc t, 12471 ns
t > . . . vji— °
18¢ Hme (41 %) / (inductive load) !
1c=120A, V=600V
% Wy ZE R A | w=25°
fLﬁi‘fltiHjl—ng . Vee=%15 V, RG=3.3Q i J—i’jSSC td(ofﬂ :Zi ns
urn-oft delay time (H B 41%%) / (inductive load) v
Ic=120A, Vce=600V
At I .—" &0
:i‘F T Vae=£15 V, Rg=3.30Q ?’_?;SC te 17306 ns
all time (FE£128) / (inductive load) W
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Ic=120A, V=600V

TrmfFERe R (RO Vae=t15 V, R¢=3.3Q T.=25°C E 17.49 :
. on m
Turn-on energy loss per pulse di/dt=600A/us(Tj-175°C) T\=175°C 26.06
(HE %) / (inductive load)
1c=120A, Vce=600V
FWRFERE R (Rl Vee=%15V, Rc=3.3Q T,=25°C B 4.11 ;
off m.
Turn-off energy loss per pulse dv/dt=8400V/us(T.;=175°C) T=175°C g 6.55
(41 %) / (inductive load)
_ 1R & Diode
BABEE / Maximum Ratings
Parameter Conditions Symbol Value Unit
i s
&ﬁi_g HE R T\j=25°C VRrrM 1200 \Y
Repetitive peak reverse voltage
PSP IE W) B R
RIE I E T Te=100°C, Ty ma=175°C Ir 60 A
Continuous DC forward current
23 N
IEFIE SRR ty=Ims Trrm 180 A
Repetitive peak forward current
$R#1E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=60A, Vge=0V Tj=25°C 1.74 2.20
1E [ ’
. il %(J; | I=60A, Vae=0V T\j=150°C Vr 1.65 v
orward voltage Ir=60A, Var=0V Ty=175°C 1.42
[F=60A
ST PR S Vg A LR o T\=25°C 46
, ZD‘E HE R t -dip/dt=650A/us(T\=175°C) " J~—175°c T 2 A
eak reverse recovery curren V=600V, V=15V Vi
I[F=60A
P H A j T\j=25°C 5.75
frﬂ D‘% i e -dir/dt=650A/us(T,j=175°C) . J~—175°c Qx 20,35 uC
everse Recovered charge V=600V, V=15V Vi .
\ Ir=60A
2[R SISt T . ’ T.=25°C 253
& b D‘% - -dip/dt=650A/us(T=175°C) . J~—175°c tir 654 ns
everse Recovery Time V=600V, V=15V Vi
. [r=60A
PRI IFE CRERKIT) ’ T\=25°C 2.13
RARETHE Bk -dip/dt=650A/us(Ty=175°C) ! Eree mJ
Reverse recovered energy T=175°C 7.55

Vr=600V, Vge=-15V
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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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Figure 2. Typical output characteristics (T\=175C)
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Figure 4. Typical transfer characteristic(Vce=20V)
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Figure 6. Capacitance characteristic
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10° 10°
——7,,:1GBT —7,,FRD
107! 107!
g 107 g 107
= =
g g
F 10 F 10
10 i 1 2 3 4 10 i 1 2 3 4
r[K/w]  0.0616 0.0248 0.0361 0.00157 ri[k/w] 0.0443 0.164 0.0118 0.00234
Ti[s] 0.00241 0.01498 0.015 0.20484 Ti[s] 9.62639E-4 0.00348 0.0384 0.3012
10° 10°
1IE-5  1E4 0001 001 0.1 1 10 1IE-5  1E4 0001 001 0.1 1 10
t(S) t(S)
Kl 7. B #PHPT IGBT 8. WA FBHYT FRD
Figure 7. Transient thermal impedance IGBT Figure 8. Transient thermal impedance FRD
b b
Zinic=1(t) Zmic=f(t)
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Figure 9. Switching losses of IGBT Figure 10. Switching losses of IGBT
Vee=1 15V, Rgon=3.3Q, Rgoff=3.3Q, V=600V Vae== 15V, Ic=120A, V=600V
15 12
Erec,Tvj=25°C Erec,Tvj=25°C
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Figure 11. Switching losses of Diode Figure 12. Switching losses of Diode
Rgon=3.3Q, Vce=600V I7=60A, Vce=600V
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#4818 / Circuit diagram

4 R ~t / Package outlines
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