€/PS SPS40G12E3S

‘Isflgl?wsgn |G BT $ '%:é;

1200V 40A IGBT Discrete

1200V 40A IGBT B

General Description / HEi&

SOLIDPOWER IGBT Discrete provides low switching losses as well as high RBSOA capability. They are
designed for the applications such as industrial UPS, charger, Energy storage, Three-level solar string inverter,
welding etc.

R JIE 1GBT D& A8 HARIT AR FE AT RAFIK) RBSOA ey BLBtiH& T Tk UPS, FEraME, fi#
E, DGRBS, BEHLER

Features: 2 i
= 1200V Trench Field Stop technology = 1200V W+ EE A
= SiC SBD Freewheeling Diodes = SiC SBD 4 i
= Low switching losses » LI AR HE
= Low gate charge = R B H ey
Typical Applications: BRI«
® Industrial UPS » TOlkUPS
= Charger " 70 HLAE
= Energy storage » fiffe
® Inverter " AR A
= Welding " JEHL
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IGBT / IGBT
Maximum Rated Values / & K#iEE
Item Symbol Conditions Value Units
— Y By &
LA Esﬂ‘)ﬁ LR Vees Ty=25°C 1200 \
Collector-emitter voltage
HELREE IR A IR | Te=25°C, Ty=175°C 80 A
Continuous DC collector current crom Tc=100°C, Ty=175°C 40
B R BRI AR HUBR L
lem 160 A
Collector Current — pulse
,l‘él‘I % ”\
hEpge Prot Te=25°C, Ty=175°C 568 W
Total power dissipation
AR — S AR U £ R
) ; Vaes +20 \%
Maximum gate-emitter voltage
Characteristic Values / $#{E{E
Item Symbol Conditions Min. Typ. Max. Units
= — R IREENET Ty=25°C - 1.8 2.2 Vv
SR 7;251*&@@% EET Vee a0 1c=40A Vee=15V S
Collector-emitter saturation voltage Ty=175°C - 2.4 - \"
£ [
BB PR VGe(th) 1c=0.25mA, Vce=Vee, Tyj=25°C 4.5 - 6.5 Y
Gate threshold voltage
B Qe Vce=960V, 1c=40A, V=15V, T,;=25°C 165 nC
Total gate charge
ﬂﬁ*&—ﬁ%ﬁ)}%m Qe V=960V, 1c=40A, Vee=15V , T;=25°C 46 nC
Gate to emitter charge
oL SR e Qac V=960V, 1c=40A, Vee=15V , T;=25°C 69 nC
Gate to collector charge
PR 5 L . Raint Ty=25°C 3.4 Q
Internal gate resistor
N
s . Cies f=1MHz, T\j=25°C, Vce=25V, Vee=0V 4604 pF
Input capacitance
2N o
ik i _ Coes f=1MHz, Ty=25°C, Vee=25V, Vee=0V 200 pF
Output capacitance
A o
Sl fefin 2 . Cres f=1MHz, Tyj=25°C, Vce=25V, Vee=0V 49 pF
Reverse transfer capacitance
- S AR I
SR EQTT&@Z i lees Vee=1200V, Vee=0V, T,=25°C 020 mA
Collector-emitter cut-off current
R H
% Esﬁmﬁ it loes Vee=0V, Vee=20V, T,j=25°C 200 nA
Gate-emitter leakage current
TP SEE R N [ (H R A7 3% . Ty=25°C 56 ns
Turn-on delay time, inductive load ¢ o Ty=175°C 50 ns
)RR 7 ) ; Ty=25°C 98 ns
Rise time, inductive load ' Ty=175°C 98 ns
ST AR ] (L S ) t Ic=408, V=600V Ty=25°C 208 s
o =+
Turn-off delay time, inductive load 4 (ol \F:GE 'f;(\)/ Ty=175°C 252 ns
Gon=
I B IR (PR A7 3R _ Ty=25°C 176 ns
tf Reof=12Q)
Fall time, inductive load Ty=175°C 322 ns

Inductive Load

TR HFERE & (B k) . Ty=25°C 2.10 m)
Turn-on energy loss per pulse " Ty=175°C 2.24 m)J
RWHPFEHE & (BEK D . T=25°C 2.28 m)
off

Turn-off energy loss per pulse Ty=175°C 3.48 m)J
g — A

Ao ,B o Rehuc Per IGBT / 454 IGBT - 025 KW
Thermal resistance, junction to case
T AR

(R Tuiop -55 150 °C

Temperature under switching conditions
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Diode / —1Rk&
Maximum Rated Values /5 K#iEH
Item Symbol Conditions Value Units
P IE3 +
R &5 _*‘_ﬁ LIk Vrrm T,=25°C 1200 v
Peak repetitive reverse voltage
R 25 g AT
ELLIE I E LR Ie Te=150°C, Ty=175°C 20 A
Continuous DC forward current
- ,’“’*»J‘_E S 1l b ( by v \)
EES @4\$§ AR GRIMHIR - tp= 10 ms 160 A
Surge non repetitive forward current
Characteristic Values / R{E{&
Iltem Symbol Conditions Min.  Typ. Max. Units
s Ty=25°C 1.5 1.8 \%
BRI Ve r=20A '
Forward voltage Ty=175°C 2.1 2.4 \"
25— A F I "
I _B o Renuc Per diode / A~ AR 055  K/W
Thermal resistance, junction to case
N=|
LA Tujop -40 150 °C
Temperature under switching conditions
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IGBT .

Discrete / B

Item Symbol Conditions Min. Typ. Max. Units
. SEL

ff i 22 Tog 55 150 °C
Storage temperature

51 2 i e SRR

Maximum Lead Temperature for Soldering T 300 °C
Purposes
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i P 1GBT
Output characteristic IGBT
le=f(Vce) , Tyj=25°C

i Y RFIE 1GBT
Output characteristic IGBT
le=f(Vee) , Tyj=175°C

180,00 vge 180, 00 : e
tap: 20w i VaE 7 ST
180, 0D 1w s (0. 00 |tem: | 20v ol 3
15v o i //’
_lanon A 1V 1401, 00 15v A
z ity S 13y /// =y
= 1¢0. 00 Gy = 120,00 1iv 4 -
ﬁ ittem: Py fﬁ‘ v ///,:’
c 100,00 = 00,00 buttom:7v -~
S mmet g e 3 &
5 80,00 - 5 &0.00
! 80,00 2 60, 00
[=] [=]
[} o
40,00 40,00
20,00 A g 20, 00
rs
0,00 e fm e 0,00
0,00 2,00 4, 00 f, 00 800 0. 00 2.00 4. 00 G.00 #@,.00
Collector-Emitter Voltage,Vee (V) Collector-Emitter Voltage,Vge (V)
R FRD JEAERE 1GBT
Output characteristic FRD Collector-emitter saturation voltage IGBT
1r=f(Ve) Vee san =f (Tj)
5 s
40 o
/ / z
=
8 4
[
30 /] =
- —— 25C / > 30A
—T75C o G
- — 125C / =
I [=]
% 20 175C > 40A
a 2 -
3 20A
£ _—_————____________
g
10 S 1-
]
L
S
0 i : , !
00 05 10 15 20 25 3.0 35 25 75 125 175

VEr(V)

Junction Temperature,Tj(C)

IE[ % FRD

Collector-emitter saturation voltage FRD

MR B HL s 1GBT
Gate-emitter threshold voltage IGBT

Ve=f (Tj) Vae(en) =f (Tj)
3 7-
p—
g s
:% BOA =
T =
=7 i
P 404 %
H E
o
E °
2 ] 204 -;:g
i =
|—
] | | | | I I 0 T T |
25 45 A5 a5 105 125 145 165 25 s 125 175

Junction Temperature,Tj(C)

Junction Temperature,Tj(C)
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1 HRFE FRD LI IR 1GBT
Output characteristic FRD Collector Current IGBT
1e=f(Ve) 1c=f(T¢)
Vee=15V, T,;<175°C
100
| ik o
oo | P
-, I a0
250 + /
: i w
3 ] A
il uhes/ ]
=150 / A L
| Ti=25C -
P | a0
w100 / .
B0 - L ]
it -
0 — !
1] 1 s 3 q m4—
Forward-Voltage VF{V) o
-5ih
R R HLA R
Gate Charge Characteristics Capacitance Characteristic
Vee(h) =f (Qg) Vce=25V, Vee=0V, f=1MHZ
Vet =15V, Ic=40A
16 10000
12 =
o
600¥ & 1000
g ]
> 9E07 E
s .l 2 055
;
U
v CRSS
4 -
10
& ' : ' ' 1 10 100
il 1] 100 150 200
Drain to Source Voltage (V)
Qg(nC)
FFIIT 1) 1GBT FFIRHT ] 1GBT
Switching Time IGBT Switching Time IGBT
t=f (Ic), Ty=25°C te=f (lc), Ty=175°C
300 4 Tdan | (n5) i —--— Tdon | (N5}
M= L TriinG} 600 4 ST S}
o Tk Toalt {8} Tdoif | (ng)
260 i [ TTiinE} 500 e T | {115}
& fi e 1 P
g il Lot ol . S
E 1504 Bl e & i —
¥ - 300 i !
2 ¥ = S
p: £ o SR
5 100 e £ 200 T
‘i ,,,,, 7 & l'* - I
a0 - LTS s 100 -
0 - - o £ . . .
5 25 45 65 - 25 45 65
IC.Callactar Currant(A) IC.Collecter Current(A)
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FFIHT 1) 1GBT FFRHT H] 1GBT
Switching Time IGBT Switching Time IGBT
ts=f (Rg), Tj=25°C t=f (Ra), Tvj=175°C
Vee=15V, V=600V, 1c=40A Vee=15V, V=600V, Ic=40A
) -1qnn|[n53 —--—-Tdoni(ns)
1000 Taolt lns) SEEERE 1000 | - TriS) =
R —— — Tdoffi(n g il
Tf-lfl'l?ﬁ . [ T () ! o g
s o
7 2
T T
E E
= =
w 100 ap 100
£ £
2 . 5
~ )
10 | | | | 10 T T T T
0 20 40 &0 80 0 20 40 60 80

Rg.Gate Resistance (ohm)

Rg.Gate Resistance (ohm)

FFRIT 1] 1GBT

Switching Time IGBT

t=f (Tj)

Vee=15V, V=600V, Re=12Q), |c=40A

TFRAHE 1GBT

Switching losses IGBT

E=f (Tj)

Vee=15V, V=600V, Re=120Q), Ic=40A

y = —--—:Tdon | (n5})
G +Tr | (nS) 6.00E-03 - il
— —Tdottagnsy| [ TEEETEE T e Eoff (4} |
a60 TFI NS} Etotalid) .
2 200 ﬁp__ﬁf« 5 ODE-D3 - T —
) et [ e
g =501 e e g = 4.00E-03 -
; I ___;_'_,—"-'-—'_'_ E
w0 200 1 _— 5 o
g . # 23.00E-03 el e
ﬁ 160 5 IR L e
2 0DE-03 A
= 100
B0 455 R e e e e
1.00E-03F
¢ T T
25 TH 128 178 0.00E+00 ! }
Tj.Junction temperature(‘C) 25 75 125 175
Tj.Junction tnmpurnturq[t]
FFRAHE 1GBT TFRAFE 1GBT
Switching losses IGBT Switching losses IGBT
E=f (I¢) E=f(lc)
Vee=15V, V=600V, Re=12Q), T\j=25°C Vee=15V, V=600V, Re=12Q, T\;=175°C
1.80E-02 —|—--—Eon
1.40E-02 —] —--— Eon () Eoff (J)
Eoff () 1.60E-02 —— — Etotal(J)
02 — — Etotal))
1.20E-02 ota e SR
% 1.00E-02 % 1.20E-02 4
- o
= &.00E-03 = 1.00E-02 -
an up
£ £
5 6.00E-03 < 5.00E-03 4
= =
B puma 2 6.00E-03
4 00E-03 +
2 DDE-03
2 00E-03 A
0.00E+00
0.00E+00
IC.Collecter Current(A) 5
IC.Collecter Current(A)
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FFRAHE 1GBT TFRAFE 1GBT
Switching losses IGBT Switching losses IGBT
E=f (Ro) E=f (Rs)
Vee=15V, V=600V, Ic=40A, T,j=25°C Vee=15V, V=600V, 1c=40A, T,=175°C
1. 40E-D2 - Eon (4}
1 06E-02 T -= = EOff (1)
- Eoff i} 1 20E-02 - = Etotalidy
— - — Etotalid} I 3
8 40E-03 - . T
i = 1.00E-02 L
3 ] H i
8 5 30E-03 -+ = = B OOE-0O - et £ i
ki LA =2 L
E L T -E o — -
|z s E s00ED3{ . =
E 420E-08 4 _ - ¥ e = 2 = E T
I I L o SRR 4.00E-03 - e il
2 10E-03 - H__,_—f"'ﬂ
- 2 O0E-03
0 00E+00
o 0 40 &0 80 0.00E+00 T T T T
- o 20 40 [=la} ao
Ri/dite. Revitante-Lohim Rg.Gate Resistance {ohm)
FFRAHE 1GBT TFRAFE 1GBT
Switching losses IGBT Switching losses IGBT
E=f (Vce), Ty=25°C E=f (Vce), Ty=175°C
Vee=15V, Re=12Q), Ic=40A Vee=15V, Re=12Q), 1c=40A
8 00E-03 +— Eon (J) 8 00E-03 Eon (1)
_______ Eoff (J) - - Eoff ()
— — Etotal(J} — — Etotal(J} |- e
6.00E-03 A 6.00E-03 +
£ 4.00E-03 - 2 400E-03 -
5 5
E &
2.00E-03 A 2 00E-03 +
0.00E+00 T T T T T 0.00E+00 T T T T T
200 300 400 500 GO0 70D 800 200 300 400 500 600 700 800
Vce.Collecter Voltage (V) Vee.Collecter Voltage (V)
1E [ 224 TAEX BEASHBAST 1GBT
Forward Bias SOA Transient thermal impedance IGBT
Tce=25°C, Vee=15V, T,;<175°C Zinia=f (t)

1000
T3Ster Master: Pulse Rth Diagram.
100.
_ 100
S
E 10
3
e
g 1
3 / ! 50.0%.
3,_ 1 i i // [ 20.0%.
0. e ] Lo.o1 1°°an i
! ; . === 5290%
Single Pulse (JA)
0.0 + e : 0.001. E -
1 1{:' 10‘[} 1{]0':' 1e-6 1e-5 1e-4 0.001 0.01 01 1 10 100 1000

Pulse time [s}

Ve Collecter-to-Emitter Voltage(V)
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Circuit diagram headline / % &

&
G
E
Package outlines / 3% R~}
DIMENSIONS
E mim inch
— L MIM. M5, MBS, MA,
- - A %.90 510 0993 Q. 201
_\\ | f e Al 230 Z.51 0.091 0,099
AzZ|  1.90 Z.0 0.075 0.0B3
+ [5] 1.16 1.26 0,046 0,050
! b 115 122 O.025 0.0%8
EF 1.96 2,06 0.07 7 0.081
/ b3 1.95 Z.02 0.077 0.080
| ba| Z.96 .06 o717 BAZ0
L= | b5| 2.05 302 0116 0119 _|

W HJ | o 0.59 0.BB 0.023 0.0Z6
el 0.58 0.62 0,023 D024
VEW A-A D | 2000 2110 0.B23 0.831
D1 16.25 16.85 o640 0.663
Dz| 1.05 1.55 Q.04 0055
E 1575 1590 D.B_E{U 0.626
E1] 13.26 T 0.552 —
Ez| 4.90 5.0 0193 o200

- S.44B5C D. 24850
L| 19.80 2010 0.780 0.721
o ] — a.30 — | o.69
B aP .70 % -] T.146
- | e — 740 = A=)
S T — o 5 6.05 6.25 0.238 | 0.248
s BETALT L 0.00 015 0.000 | 0.008

SECTION C-CD-D.E-E
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