SG40T65DB2

Discrete IGBTs For Welding

V= 650V .
lcio = 40A .

== 20A
VCEsat(typ) =1.65V :
Eorr (yp) = 0.65mJ SG40T6SDB2

Wheeling Diode)

G=Gate, C=Collector, E=Emitter, TAB=Collector

TO-247AD

TAB

IGBT
Symbol Test Conditions Maximum Ratings Unit
Vces | Tu=25°C to 150°C 650 v
Vcer | Ty=25°C to 150°C; Ree=1 MQ; 650
Vcees | Continuous 120 v
Veem | Transient +30
Ic2s Tc=25°C 80
Ic100 | Tc=100°C 40 A
lcm | Tc=25°C, 1 ms 120
SSOA | Vee=15V; Tw=125°C; Re=220 lcm=80 A
(RBSOA)| Clamped inductive load; L=100uH @ 0.8 Vces
Pc Tc=25°C 250 W
TJ -55...+150
Tum 150 °C
Tstg -55...+150
Maximum lead temperature for soldering o
1.6 mm (0.062 in.) from case for 10s 300 c
Md Mounting torque 1.13/10 Nm/lb.in.
Weight | Typical 6 g
(Tu=25°C, unless otherwise specified)
- Characteristic Values .
Symbol Test Conditions . Unit
min. typ. max.
BVcEs Ic=250uA; Vee=0V 650 \
VGE(th) Ic=250uA; Vce=VGE 4.5 5.5 7.0 \
| Vce=0.8Vces; Tu=25°C 250 uA
CES
VGe=0V; Ts=150°C 1 mA
IGES Vce=0V; VeeE=120V +100 nA
VCE(sat) Ic=40A; Vee=15V 1.65 2.10 \
Sirectifics
P1

© 2025 SIRECTIFIER All rights reserved

www.sirectifier.com Tel: +86-519-86800000 Fax: +86-519-88019019 E-mail: sales@sirectifier.com



SG40T65DB2

Discrete IGBTs For Welding

(Tu=25°C, unless otherwise specified)

Symbol Test Conditions .Characteristic Values Unit
min. typ. max.
gts Ic=40A; Vce=10V 20 30 S
Pulse test, t < 300us, duty cycle < 2%
Cies 3100 4000
Coes Vce=25V; Vee=0V; f=1MHz 220 pF
Cres 120
Qg 150
Qge Ic=40A; Vee=15V; Vce=0.5VcEs 25 nC
Qgc 80
td(on) Inductive load, Ts=25°C 50 ns
tri IC=40A; Vee=15V; L=100uH 35 ns
td(off) Vce=0.5VcEs; Re=Rof=10Q 200 ns
ti Remarks:Switching times may increase 35 ns
for Vce(Clamp)>0.8Vces' higher Ty or
Eoff increased Re 0.65 mJ
td(on) Inductive load, TJ=125°C 50 ns
tri Ic=40A; Vee=15V; L=100uH 40 ns
Eon Vce=0.5VcEs; Re=Rof=10Q 0.90 mdJ
td(off) Remarks:Switching times may increase 220 ns
thi for Vce(Clamp)>0.8Vces' higher Ty or 50 ns
Eoff increased Re 0.90 mJ
Rthic 0.73 K/W
Rthck 0.25 K/W

Reverse Diode (FRED)

(Tu=25°C, unless otherwise specified)

" Characteristic Values .
Symbol Test Conditions Unit
min. typ. max.
VF IF=20A; VGE=0V;Ts=125°C 1.85 v
Pulse test, t < 300us, duty cycle < 2%; TJ=25°C 1.80 2.3
IRM IF=20A; Vee=0V; -dir/dt=100A/us 10 A
VR=100V; TJ=125°C 120 ns
trr [F=20A; -di/dt=100A/us; VR=30V; Ts=25°C 70 ns
Rthic 1.2 KW
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SG40T65DB2

Discrete IGBTs For Welding

Features Application Advantages
« Trench Field Stop IGBT technology * Welding inverters * space and weight savings
* Low switching losses » reduced protection circuits

* Switching frequency up to 30 kHz

e Square RBSOA, no latch up

* High short circuit capability

* Positive temperature coefficient for
easy parallelling

* MOS input, voltage controlled

* Ultra fast free wheeling diodes
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Discrete IGBTs For Welding

—~ 20 8000 -
Z, Common Emitter Common Emitter
) To=125°C 7000 \T/Gi;;)‘}é f=1MHZ
> 16 c
o _ 6000
s <—1 40A =
E 12 % 5000 Cies
5 2 4000 =
8 1. =20A 0A s \
g 8 S 3000 Coeg -
4 &
. . O 2000 Creg— [
~ \\
8 N s e 1000
= o
o — |
O 0 0
0 4 8 12 16 20 1 10 40
Gate - Emitter Voltage Vg (V) Collector - Emitter Voltage Vg (V)
Fig 5. Saturation Voltage vs. Vg Fig 6. Capacitance Characteristics
200 1,000
Z 10 > & | 1d(of)
= £ 100
El — td(on) T & =
< _ B Common Emitter 5 P Common Emitter
§ o Vee=300V, Vg = 15V § Ve =300V, Vg = 15V
z 1= 40A A Io=40A
Te=25C — Tc=25C ——
Tc=125°C ------ Te=125°C -
20 ¢ 125€ 10 c=125°C
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Gate Resistance Rg (€2) Gate Resistance Rg (QQ)
Fig 7. Turn-On Characteristics vs. Gate Resistance Fig 8. Turn-Off Characteristics vs. Gate Resistance
4.0 200
100
’g Eon é ——
= >Eoff o
2 g —=="F == -:----———’—::.-1::
1.0 = S il
) =
- o0 td(on)e= § 7
= R=! 2
-Qo Common Emitter 'J:o L 2
2 Vee=300V, Vg = 15V § P’ Common Emitter
Z Io= 40A i3 Vgg = 15V, R = 102
T =25C — tr To=25C
Te=125°C —----- Tc=125°C —----
03 c=125°C 0 .
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70 80 90
Gate Resistance Rg (€2) Collector Current I (A)
Fig 9. Switching Loss vs. Gate Resistance Fig 10. Turn-On Characteristics vs. Collector Current
Sirectifiei
P4 © 2025 SIRECTIFIER All rights reserved

www.sirectifier.com Tel: +86-519-86800000 Fax: +86-519-88019019 E-mail: sales@sirectifier.com



SG40T65DB2

Discrete IGBTs For Welding

1,000

Switching Time (ns)

Fig 11.

Gate-Emitter Voitage Vgg (V)

Common Emitter
Vge = 15V, R = 10Q

T.=257C
E Te=125°C -
S e T — ol
B oS S S if
i —

Switching Loss (mlJ)

0 10 20 30

60 70 80 90

Collector Current I¢ (A)

Turn-Off Characteristics vs. Collector Current

Common Emitter ‘
I= 40A Vee =200V ——
.=25°C 4
Te “A-300V | |
\
A 400V
//
/
/
/
/
/

0 20 40 60

120 140 160 180

Gate Charge Q, (nC)
Fig 13. Gate Charge Characteristics

10.0
1.0
> %
_ ,:'/ Common Emitter
Vgg = 15V, R, = 10Q
To=25°C
Te=125°C
0.1

0 10 20 30 40 50 60 70 80 90

Collector Current I¢ (A)
Fig 12. Switching Loss vs. Collector Current

ild

Collector Current I (A)

50us=]
S 200w
“1i [ Ims
10ms=
Single nonrepetitive pulse DC
T=25C
Curves must be derated
linearly with increase
in temperature
0.1 1 10 100 1000

Collector-Emitter Voltage Vg (V)
Fig 14. SOA Characteristics

© 2025 SIRECTIFIER All rights reserved

<
<
5
=)
j=3
@]
e
S
O

Turn-Off Safe Operating Area

Vg =15V, T=125°C

1
10 100 1000
Collector-Emitter Voltage Vg (V)
Fig 15. Turn-Off SOA
Sirect f J
P5

www.sirectifier.com Tel: +86-519-86800000 Fax: +86-519-88019019 E-mail: sales@sirectifier.com



SG40T65DB2

Discrete IGBTs For Welding
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Fig 16. Transient Thermal Impedance of IGBT
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Dim Millimeter Inches
Dimensions TO-247AD Min. Max. Min. Max.
A 19.81 20.32 0.780 0.800
. 20.80 21.46 0.819 0.845
~—C— - C 15.75 16.26 0.620 0.640
’l]: @D 3.15 3.65 0.124 0.144
i | E 432 549 0.170 0.216
_.FSL_ L m
F 540 6.30 0.213 0.248
< | L G 1.65 2.18 0.065 0.086
o ]_fI H 3.80 4.50 0.150 0177
o < J 1.00 1.40 0.039 0.055
K 10.80 11.10 0.425 0.437
L 470 5.30 0.185 0.209
N
G— t‘ J ! M 0.40 0.80 0.016 0.031
K— —N N 1.50 2.49 0.059 0.098
Marking
SG40T65DB2
(TO-247AD)
eoroson || < Company Logo
YYww D— Part Number
°c_° ° Lot No
Ordering Information
Part Number Package Shipping Marking Code
SG40T65DB2 TO-247AD 30pcs / Tube SG40T65DB2
Si t'f 1
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