SEMI-FUTURE

SDI20RI12I7THB

IGBT Discrete with Anti-Parallel Diode

LA 4814/ Features and Benefits:

o 1200V Ykl AL T2

1200V trench gate/field termination process

o RIFRAFE
Low switching losses

*  Vcesat IFIRE &%

Vcesat has a positive temperatire coefficient

SR N F/ Applications:

T

frequency converter

o fAARAEHL
Servo motor
Inverter

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

R BEAFE 723 / Key Performance and Package Parameters

Type Vce Ic VCEsat, T,=25°C Tujax
SD120R1217HB 200V 120A 1.68V 175°C TO-247PLUS-3L
XUk s A E IGBT
BAHiE(E / Maximum Ratings

Parameter Conditions Symbol Value Unit
%%*&'EW&E&E T\=25°C Vs 1200 \%
Collector-Emitter voltage
HESAR AR LR LY

*% BER BT Te=100°C, Tyj max=175°C ¢ nom 120 A
Continuous DC collector current

& y

%Eﬁﬁiﬁ A R el ms e 260 A
Repetitive peak collector current
WA B ver 20 N
Gate-emitter voltage
ﬁ»%q‘ _Y B jl
IS i A B t, <0.5ps, D<0.001 Ve +25 v
Transient gate-emitter voltage
e B B ) Vee =8.00\{, Vgt = 15V, A.llowed number of
Sh rouit withstand £ short circuits < 1000A, Time between short tsc 8 us

ort-circuit withstand time circuits > 1.0's, Ty = 150 °C
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BIRIRE Tc=25C P 1250 W
Power dissipation Tc=100C “ 625
EIFIRFS TIRE
Temperature under switching Tyjop -40...+175 C
conditions
i MENE=S
R Tug -40...+150 C
Storage temperature
FURFHE / Thermal Characteristics
Parameter Conditions Symbol Value Unit
IGBT #4fH, 45-7¢
IGBT thermal resistance, Rungo) 0.12 K/W
junction - case
ZIREE, 45-5%
Diode thermal resistance, Ring-c) 0.20 K/W
junction - case
R#E1H / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vae=15V, Ic=120A T.,=25°C 1.68 2.08
- R AT L R ’
é%f*}i( Zi]fﬂﬁ ar t%: 1t Vae=15V, Ic=120A T.,=150°C VcEsat 221 \Y%
ollector-Emitter saturation voltage Ver=15V, I=120A Ty~175°C 230
R A R A FL
g% Ziﬂf*&l A Tc=2.34mA, Vge= Vce T,=25°C VGE(th) 5.4 6.0 6.6 \'%
Gate-Emitter threshold voltage
B9 Vice=20V, Ic=120A T,=25°C Gss 74 S
Transconductance
s N
AE Cias 18.1 nF
Input capacitance
s N
THes £=100kHz, Vee=25 V, Vae=0 V. Ty=25°C Coes 0.44 nF
Output capacitance
T,
Sl A i L . Cres 0.12 nF
Reverse transfer capacitance
[ I4% L fir Ic=120A, Vge =15V,
T.=25°C 3 1.08 C
Gate charge Ve =960 V ! Qa H
T L
R 7;2%1.1%52 S Vee=1200V , Ve=0 V Ty=25°C Ices 40 HA
Collector-emitter cut-off current
R SRR
iR ﬁsﬂ:&ﬁ B V=0V, Vae=20 V T,=25°C Toes 100 | nA
Gate-emitter leakage current
Ic=120A, V=600V
i AL IR IS A =25°
e R T - B
urn-on delay time (L £128) / (inductive load) v
N Ic=120A, Vce=600V .
e T
ise time (B 41%%) / (inductive load) v
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‘ [c=120A, V=600V
ST GE AR B [ ¢ CE T,=25°C 254
T F delav ti Vee=%15V, Rg=10Q T.=175°C td(oth) 287 ns
urn-oft delay time (B £148) / (inductive load) v
Ic=120A, V=600V
A it T .—" 40,
FT 1[§1EF o Vart13 V, Re=100Q ?J Tgscc K :gz ns
t > . . . vi— °
artme (41 %) / (inductive load) !
Ic=120A, V=600V
TFEIRFERE R CREK) Vae=£15 V, Rg=10Q T\=25°C e 22.40 :
. on m.
Turn-on energy loss per pulse di/dt=370A/us(T\;-175°C) Ty=175°C 29.16
(H B 41%8) / (inductive load)
Ic=120A, Vce=600V
RERFERER Rk Vie=t15 V, Rg=10Q T\=25°C ) 5.88 :
o m.
Turn-off energy loss per pulse dv/dt=8000V/us(T\;-175°C) Ty=175°C " 8.57
(BB %K) / (inductive load)
_ 1Rk Diode
BABIE[E / Maximum Ratings
Parameter Conditions Symbol Value Unit
I3 ;
&WEE i Ty=25°C VRrM 1200 A%
Repetitive peak reverse voltage
L IE W) B R
RIE I E T Te=100°C, Ty ma=175°C Ir 120 A
Continuous DC forward current
IE lh yray
TEJEE I t,=1ms Irrm 360 A
Repetitive peak forward current
4%4F{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Ir=120A, Vge=0V T\j=25°C 1.77 2.30
1k [ ’
. WEE(J; . I=120A, V=0V T\=150°C Vr 2.00 v
orward voltage 1=120A, V=0V Ty=175°C 1.97
IF=120A
A R FLY ’ T.=25°C 24
fr?(mg HER TR t -dir/dt=300A/pis(T\=175°C) : %—175°c T o A
eak reverse recovery curren V=600V, V=15V i
I;=120A
SRR R ’ T\=25°C 6.62
R ! D(/E; & dch =dir/dt=300A/us(T.=175°C) T J~—175°C Qi 18.00 puC
everse Recovered charge V600V, Vre15V Vi .
. 1z=120A
Js [\ K 1) T . ’ Tvj=25°C 482
& N - -dir/dt=300A/us(T,j=175°C) . J~—175°c tr 790 ns
everse Recovery Time V=600V, Var—15V Vi
. [=120A
WEFE (RERKHD ’ T.,=25°C 2.04
fmj‘gh K f’ ke -dip/dt=300A/us(T=175°C) TJ~—175°C Eree 648 mJ
everse recovered energy V=600V, V=15V Vi .
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Figure 1. Typical output characteristics (T.=25°C)
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Figure 3. Typical outputcharacteristics (Vge=15V)
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Figure 5. Forward characteristic of Diode
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Figure 2. Typicalloutput characteristics (T=175C)
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Figure 4. Typical transfer characteristics (Vce=20V)
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Figure 6. Capacitance characteristic
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10"

ZLhJC (K/W)

10* T 7 ] i
0.015 0029 0.0163  0.0605

2564 0.004 9564 0.0163
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K 7. S IARL T IGBT
Figure 7. Transient thermal impedance IGBT,
Zmnc=1(t)
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Figure 9. Switching losses of IGBT
Vee==1 15V, Rgon=10Q,)Rgoff=10Q, Vce=600V
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Figure 11. Switching losses of Diode
Rgon=109Q, V=600V
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E (mJ)

E (m))

10° 4
—_—7

ayo-FRD

ZthC (K/W)

[ 2 3 )
0.02669  0.0396  0.02754 0.102
2.5E-4  0.00537  9.5E-4  0.0163

10" :[:5 v]
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K 8. B & #BE T FRD
Figure 8. Transient thermal impedance FRD,

Zinyc=1(t)
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Figure 10. Switching losses of IGBT
V&L 15V, 1c=120A, V=600V
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Figure 12)"Switching losses of Diode
[r=120A, V=600V
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#4818 / Circuit diagram

4 R ~f / Package outlines

A o
A2 El
il #s s L
— HIN NOM MAX
| A 4,90 5.00 5.10
5 Al 23 24 2.51
A 1.9 2.00 2.10
] 20.9 20.0 2.1
n 16.25 16.55 16. 85

2.90 3.00 3.10

Al

15.7 15.8 15.9
El 13.1 13.3 13.5

(=]

) 1.14 1.24 1.3
E3 1.3 1.45 1.55
e . 5. 45B5C

L 19.80 2000 | 20.20

L1 3.9 4.10 4.30
5.70 5.85 6.00
b 1.10 1.20 1.30
bl 1.95 210 .2
b2 2.% 3.10 3.2
c 0.50 0.60 0.70

_
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