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650V 75A IGBT Discrete
650V 75A IGBT ERE
2
1.Gate
I A 2.Co|!ector
10 N 3.Emitter
3.
1 4
29
3 Vs =650V
lcnom=75A/lcry=150A

Features:

O

O 0O 0o O

650V IGBT chip in trench FS-technology
Very low Vg (say

Vee(sary With positive temperature coefficient
Low switching losses

Fast switching and short tail current

Typical Applications:

1 Air condition

U
U

Motor drives

Inverters
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Package / #3&
Item Symbol |Conditions Values Unit

Min. Typ. Max.
17 Tsyg
Storage Temperature -55 150
51 e e R Tsip T
Maximum Lead Temperature for Soldering
Purposes 260
LR M  |Recommended (M3)
Mounting torque 0.6 Nm
SE-I R AGH Rinsa
Thermal resistance,junction-ambient 40 K/W
IGBT
Maximum Rated Values / & K#UEEH
Item Symbol |Conditions Values Unit
LR — R R Vees T,=25°C
Collector-emitter Voltage 650 \Y
WA — S i L R Vaes
Maximum gate-emitter voltage +20 v
M S AR, — A ST K R Vees  |t,<10ps,D=0.01
Transient gate-emitter voltage +30 v
T 2R AR B R I T,=25°C 100 A
Continuous DC collector current T,=100°C 75
B KR R B AR lcpuise
Pulsed collector current,tp limited by Tjmax 150 A
PRSP Prot
Power dissipation 468 w
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Characteristic Values / KF{E{E
Item Symbol |Conditions Values Unit
Min. Typ. Max.
£ R — RSN AR A A F Veegsaty |Ic=75A, Vge=15V |T,=25°C 1.65 1.90
Collector-emitter saturation voltage T,=125°C 190 Vv
T,=150°C 1.95
AU R F Veew |Vee=Vee, 1c=3.0mA
Gate threshold voltage 4.0 4.8 6.0 v
R FG- R S AR 1B LI lces  |Vce=650V, T,;=25°C 100 WA
Collector-emitter cut-off current Vge=0V T,=150°C 5 mA
WK - 2 5t W e FRL les  [Vee=0V,Vge=+20V, T,;=25°C
Gate-emitter leakage current -200 200 nA
5 O |Vee=20V, Ic=75A, T,;=25°C
Transconductance 50 S
LGN Qg [Vce=400V, 1c=75A , Vge=15V
Gate Charge 0.28 uc
LIPANG RS Cis |Vce=25V, Vge=0V, f =1MHz
Input Capacitance 6900
LNARER S Coes
Output Capacitance 260 pF
Ak R Cres
Reverse Transfer Capacitance 135
TP SEIR A [R] CHLUER 1380 taon)  [Vec=400V,Ic=75A |T,=25°C 20 ns
Turn-on delay time,inductive load Rs=7.5Q, T,=125°C 20 ns
Veem15V T,=150°C 20 ns
T CRUR D t, T,=25°C 24 ns
Rise Time,inductive load T,=125°C 24 ns
T,=150°C 24 ns
KT ZEIR I [A] (LR A 280D taom  |Vec=400V,Ic=75A |T,,=25°C 90 ns
Turn-off delay time,inductive load Rs=7.5Q, T,=125°C 04 s
Vee=1aV T,=150°C 96 ns
RS TE] CHER R ED t; T,=25°C 84 ns
Fall time,inductive load T,=125°C 92 ns
T,=150°C 94 ns
THEfRFERE R (RElkD Eon  [Voc=400V,Ic=75A |T,;=25°C 0.91 mJ
Turn-on energy loss per pulse Rs=7.5Q, T,=125°C 137 mJ
Vee=1aV T,=150°C 16 mJ
RITHFEREE CREkD Eofr T,=25°C 0.98 mJ
Turn off Energy loss per pulse T,=125°C 124 m
T,=150°C 1.3 mJ
IGBT45-71 e #4fH Rinsc
IGBT thermal resistance,junction-case 032 | K/W
M=
gg/grl;}i%g Temperature Tr -40 175 C
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Diode / k&
Maximum Rated Values / & K#EEH
Item Symbol |Conditions Values Unit
S I L 5 WA P Vrru T,=25°C
Repetitive reverse voltage 650 v
SESEIE [ BV FLT Ie T,=25°C 75
Continuous DC forward current T =100°C 100
vj
Piran N A
TR IE ) AN B T VA LR |Fpuise
Diode pulsed current,tp limited by T jax 150
Characteristic Values / $F{E{E
Item Symbol |Conditions Values Unit
Min. Typ. Max.
IE A HL Ve |le=75A, V=0V |T,=25°C 1.67 2.30
Forward voltage T..=125°C 1.58 \
vj .
T,=150°C 1.55
S 17 P S ] tr  [le=75A T,=25°C 68
Reverse recovery time dIg/dt=-4200A/us [T Z425°C 72 ns
\
(T,=150°C)
T,=150°C
- Vg=400V, ! 86
S [ PR S WA R U IRRM - T,;=25°C 115
Peak reverse recovery current Vee=-15V J
T,=125°C 130 A
T,=150°C 135
S [ PR ST LA Qrr T,=25°C 4.5
Reverse recovery charge T.=125°C 6.5 e
vj— .
T,=150°C 7.0
SR EA5FE CREBk ) Erec T,;=25°C 1.1
Reverse recovery energy loss per pulse T =125°C 14 mJ
vj .
T,=150°C 1.6
TR S-S A Rinsco
Diode thermal resistance,junction-case 1.41 K/W
TR Taop :
Operating Temperature -40 175 c
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Output characteristic(typical) Output characteristic(typical)
lc="f(Vce) lc="f(Vce)
T,=25°C T,=150°C
225 T 7 = 225 I
—— Vge=17V ’/' Rid —\Vge=17V ///’/
200 H - 200 H -
- - - - Vge=15V /, - - - - Vge=15V / -
175 H-.-.- Vge=13V /,I/ .‘.’ 175 H-.-.- Vge=13V "/ . A
150 [{=—-Vae=ttv| | // 1777 150 {{——-Vee=11V ) e
’ J 7 4 _/'
—-— Vge=9V / 1 —-— Vge=9V /’ . _
125 | veorry (17 -~ 125 | e E
z ge= hi, e | Vge=7V v ///
5100 7 5100 Ty
/.' v, 7
"/ e e = e = v
75 17 — 75 , '/’ __________
II/I/ / d /.”./ L~ -1~
’ [y ~
50 .7 >0 V7' 7
72 i
25 A ga
V4 25 /%_
po" /
0 - 0
0 1 2 3 4 5 0 1 2 3 4 5
Vee (VD Vee (VD
et (3D SR — RERAMBE (JED
Transfer characteristic(typical) Collector-emitter saturation voltage as afunction of junction
Ic=f(VgE) temperature(typical)
VCE =20V VCEsat = f(TVJ)
VGE =15V
225 / 4
200
175 & 3 —F——
150 / - T
125 o
= . S 2
< ,/ < __]----
5100 , u IO SRS
< - < | _-
75 s I
— 5o 1 Ic=37.5A |
> /f ~~77150°C m - le=7oA
25 _ 7 | 44— | 0 | e lc=150A
0 b=== 2 0
5 6 7 8 9 10 11 12 13 0 25 50 75 100 125 150 175
Vee (V) T, O
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Power dissipation as a function of case temperature

IGBTH:A ST

IGBT transient thermal impedance as a function of pulse

Piot = (Tc) width
T,<175°C Zino) = f (1)
D=t/T
500 1
400 \ I
Wi ==
o ; L i D=0.50
< 300 < T T D=0.20
% % eI D=0.10
o N 2 LA T o-o0s
200 ] D=0.02
0.01 N7, L D=0.01
single pulse
100 < , [T TIm
1 2 3 4 5
| r(K/W) 0.00606 0.006493 0.05280  0.04833 0.2064
T(s) 6.7E-06 5.37E-05 0.00720 0.006109 0.008213
0 0001 LT TITITT LT TTTIIT LT TITIIIT LT TITIIIT LT TTTITT LT TTTIT
25 50 75 100 125 150 175 1E-6 1E-5 1E-4 1E-3 1E2 1E-1 1E+0
Te (C) Rectangular Pulse Duration (s)
EMZE£IT/EX (FBSOA) Rfm#41T/EX (RBSOA)
Forward bias safe operating area(FBSOA) Reverse bias safe operating area(RBSOA)
lc="f(Vce) Ic =f (Vce)
single pulse, T,;<175°C, T¢ = 25°C, Vge = 15V Vee = #15V, Ryor = 7.5Q, T,;= 150°C
1000 200
100 | PSS ERG s 150
7 < ~ H
/ s IHES N qous [
_ | SN " _
$ * AN \\ S . $
= 10 S toous =100
S ams [
1 : == 50
DC il
0.1 il
0 0
1 10 100 1000 10000 0 200 400 600 800 1000 1200 1400
Vee (V) Vee (VD
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IGBTI ik (LAY IGBTI ik (LAY
Switching losses IGBT (typical) Switching losses IGBT (typical)
E=f(Rg) E=1(lc)
Vee=£15V, I = 75A, Ve = 400V, T,; = 150°C Vge =15V, Rg=7.5Q, Ve =400V, T, = 150°C
12 8
10 = Eon
Eon o
6 [—----Eoff
- --- Eoff
8 — - Tt | ] Ets K !
......... Ets ..".. / .."
) ’ )
E £
m ® w4 = //
4 / JPtas
2 7 B _/
0 0
0 10 20 30 40 50 60 0 30 60 90 120 150
Rg (O Ilc (A
IGBTI ik (LAY IGBTI ik (LAY
Switching losses IGBT (typical) Switching losses IGBT (typical)
E=f(Ty) E=f(Vce)
Vge = +15V, I = 75A, Rg = 7.5Q, Ve = 400V Vge =218V, Ic = 75A, R =7.5Q, T,; = 150°C
4 6
Eon 5 Eon
3 - - - - Eoff - - - - Eoff
......... Ets . 4 ceeeeeens Ets
s ] =
IS [ I O S
I 2t I 3
] ‘_‘___/—‘ ....... ——/,-
—71 | | | [ 1 | | e / -
) Sea— — Pt
0 0
0 25 50 75 100 125 150 175 200 300 400 500
T, O Vee (VD
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A (HED IR (S4B
Typical capacitance as a function of collector-emitter voltage Gate charge (typical)
c=f (VCE) VGE =f (QG)
f= 1MHZ, VGE =0V IC = 75A, VCE =400V
100,000 T T 15
Cies /
----Coes
10,000 p—oH” Cres
10
\ = /
m 2
= %
O 1,000 = “\\ >o
R e — 5
g[0/o ‘S S E— —SEE
10 0
0 10 20 30 40 50 0 50 100 150 200 250 300
Vee (VD Qg(nC)
ErmERE RS (HE) ErmERE RS (E)
Forward characteristic of Diode (typical) Forward characteristic of Diode (typical)
IF =f (VF) VF =f (TVJ)
225 T 3 I I
/
U —
200 4 —— IF=37.5A
- 25°C / 25 H ----IF=75A
175 —
--——-woec | | U ] IF=150A
150 y A O e T
<125 < | b--- S - .
+ / > 15 ==
100 / T e S
i
75 [ 1
50 7
,/' 0.5
0 e 0
0 0.5 1 15 2 25 3 0 25 50 75 100 125 150 175
Ve (V) T, CCO
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Switching losses Diode(typical) Switching losses Diode(typical)
Erec= f(RG) Erec= f(IF)
IF = 75A, VCE = 400V, TVJ =150°C RG = 750, VCE = 400V, TVJ =150°C
3 3
2.5
2 2
5 5 7
E E
8 A\ 815
L L /
1 1 /’
\\
0.5
0 0
0 10 20 30 40 50 60 0 30 60 90 120 150
Rg (O Il CA)
FERBFE —IRE (JED TREBES LG
Switching losses Diode(typical) Diode transient thermal impedance as a function of pulse
Erec =f (ij) width
le= 75A, Rg = 7.5Q), Ve = 400V Zinioy = T (1)
D=t/T
3
25 1 e
| | L \\’:/ R \\
2 oAU D=0.50
EEman -—/’/‘ AL ol ™ D=0.20
= S o i > . = D=0.10
% 15 2 7 s ——— =T p=0.05
ol /// & GV ma SSEH]| T — D=0.02
— A L M—— D=0.01
1 d Tl single pulse
0.01 --
EEALi| EEEE
0.5 1 2 3 4 5
r(KW) 0.02670 0.02861 02327 02130  0.9095
T(s) 296E-05 236E-04 003172 0.02692 0.03619
0 0001 LI T [TIO0 1[I0 [ TIOT [T T OT70
0 25 50 75 100 125 150 175 1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0
T, CCO Rectangular pulse duration (s)
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Package outlines / 3% R~}

A Symbol - BEAL mn
E Min Nom Max
El ® o A 4.80 5. 00 5. 20
T'E'ﬂ / Al 2. 80 3. 00 3.20
—t T A2 2.20 2. 40 2. 60
g | ! aé;;_ b 1.05 1.20 1. 35
Ao bl 2. 80 3. 00 3.20
= & $“9~9 b2 1. 80 2.00 2.20
m c 0. 50 0. 60 0. 70
5 H[ H S 5. 35 5. 45 5. 75
= | E 15.6 15. 80 16.0
= I =) - . A2 £l 12.3 12. 50 12.7
b“ E2 6. 00 6.20 6. 40
I ; H 20.5 21.0 21.5
e H1 19.0 20. 0 21.0
e e € H2 3.00 4.00 5.00
G 5.70 5.90 6. 10
®p 3. 30 3. 50 3. 50
@ D 2. 30 2. 50 2.70

1 2 3

Jiangsu Solid Power Semiconductor Co., Ltd. V1.0 3/16/2023 10/10



