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/ Descriptions

TO-220FL
Insulated-Gate Bipolar Transistor in a TO-220FL Plastic Package.

[ Features

650V/20A Vceisan= 1.45V(typ.) @lc= 20A
Low gate charge

Trench FS Trench FS Technology

RoHS RoHS product

/ Applications

UPS
General purpose inverters,UPS.

/  Equivalent Circuit

-

/ Pinning

PIN1 G PIN2 C PIN3 E

/[ Marking

See Marking Instructions.
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[ Absolute Maximum Ratings(Ta=25 )

Parameter Symbol Rating Unit
Collector-Emitter Voltage Vces 650 Vv
Tc=+25 40 A
Continuous Collector Current Ic
Tc=+100 20 A
Pulsed Collector Current , Limited by Timax lcm 80 A
Continuous Diode Forward Tc=+25 Ie 40 A
Current Tc=+100 20 A
S_urge non repetitive forward current tp= 8.3 ms lFsu 120 A
sinusoidal
Gate-Emitter Voltage Vee + 30 V
Power Dissipation Tc=+25 Po 48 w
Operating and Storage Temperature Range Tste -55to +175
Operating Temperature Range Ta -55to +175
Maximum Junction-to-Ambient Reia 78 W
Maximum IGBT Junction-to-Case Resc 3.10 W
Maximum Diode Junction-to-Case Resc 412 W
/ Electrical Characteristics(Ta=25 )
Parameter Symbol Test Conditions Min Typ | Max | Unit
Collector-Emitter Breakdown _ _
Voltage BVcEes Ic=250uA, Vee=0V | 650 \Y
Vce=650V,
Zero Gate Voltage Collector current] Ices Vee=0V 35 UA
T,=25
. Vce=0V,
Gate-Emitter Leakage Current lces Vee= +20V +200 | nA
Gate-Emitter Threshold Voltage VGE(th) Vce=Vee Ic=250uA | 4.5 5.2 6.5 \
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Ts=25 145 | 1.82
Collector-Emitter Saturation Vee=15V, _
Voltage Vesea |1 opop | T9E125 1.68 v
T,=175 1.93
Ts=25 1.40 | 1.84
. Vee=0V, _
Diode Forward Voltage VE IF=20A Ti=125 1.24 \%
T,=175 1.14
Input Capacitance Cies 1420 pF
Output Capacitance Coes 1\=/:61E|\j|0|-|\;' 'I\'/J C:E2:52 V. 72 pF
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| Electrical Characteristic Curve

I

100
ir-Emififier Vel

60 34
50 3.0
O et
(] .
- Ic=60A| "
S 26 DA
> . .t
c -
S ot
3 s
3 22 Cha

‘ollectar-E

75 100 125 150 175

- oy , T shvpetine, T

—_— s s pelad 28]

‘e 4. Typical Collect-Emitter Saturation Figure 3. Collector Current vs Case Temperature Figur

Voltage vs Junction Temperature

—
o
L

http://www.fsbrec.com 4/10



BRGB20N65FL

Ay

BLUE ROCKET ELECTRONICS

Rev.A Mar.-2026 DATA SHEET
| Electrical Characteristic Curve
50
_— T30
L ‘ =
E Q -
| 1]
Pl i
)
<
oo
N ‘ = i N
175 50 75 100125 150
Ve, Gate-Emitter Voltage,V T,,Junction Temperature,°C
Figure 7. Typical Transfer Characteristics Figure 8. Typical Gate-Emitter Threshold
Voltage vs Junction Temperature
360, —. 18 r T =3
== Eon/md ‘ | ------ td(onyns -
== EofffmJ 320 - = fr/ns.: z _
- L td(offyns / 15 - _
‘ 280. - tfins 7
%) / )
e . E.
5724@ rd é 12
E // g
o200 7 &
i S “—(¢
— c
.- S 160 z
- = — - -
? 120 & 06 =] | I
80 I ‘ -7 "I
03 e s i
40 7 — ‘ ’ ‘
PR i ottt st sttt R 00 - ‘ . . . .
. 0 n 20 0. 40 50 w. N 10 2Q 20 40 a0 -
Gate Resistor,Q Gate Resistor,Q
istor Figure 9. Typical Switching Times vs Gate Resistor  Figure 10. Typical Switching Energy vs Gate Res
(TJ=25°C, VCE=400V, VGE=15/0V, IC=20A) (TJ=25°C, VCE=400V, VGE=15/0V, IC=20A)
120 T - 1.5 T -
------ td(on)/ns == == Eon/mJ
= == frins = = = EoffimJ
100 el 0FF) NS Ets/mJ
- ff I 1.2
" __.—-—/ //
@ 80 3 [
E s 09
F c
o w
£ 60 2 [ S
£ £ -t =
3 _ ERY === E—

http://www.fsbrec.com

5/10



BRGB20N65FL

Rev.A Mar.-2026

| Electrical Characteristic Curve

120 T
mesaam td(onyns
- = tr/ins
100 \\ = td(offyns
- ﬁ[l’,‘iq -

" =
§ o AN | z_
. g - I - é
E 1 ]
= 1 5
=
- 40 7
1
20
. [
90 0 30 60 90
Collector Current(A)
itor Figure 13. Typical Switching Times vs Collector
Current (TJ=25°C, VCE=400V, VGE=15/0V)
120

T
------ td(onyns

5 A EEF

BLUE ROCKET ELECTRONICS

0 30 60
Collector Current(A)

Figure 14. Typical Switching Energy vs Collec
Current (TJ=25°C, VCE=400V, VGE=15/0V)

90

Inm‘md

30

| switching timé]

Collector Enaitter Voltaae.V

itching Energy|

I .

400 500
Collector Emitter Voltage,V

5. Typical Switching Times vs VCE Figure 16. Typical Switching Energy vs VCE Figure 1
(TGS TR TIY OT s ATRAET NSNS e TR ol
16 : 10000
Ic =20A /
14 Vee|=400V / C
CE|™ \‘ s

>

g 12 - 1000

s N\

o / w \

> 10 =

g 2 \ N c

I

IE 8 -6-4 100 \ T— oes

g g S

g6 © ~—

- A § P, i N T — —

-1$ e 1: | ! 4 B {:ma 122—-=Eii

4 — ‘ i 18

l

—=0 EEnsEEEEE — PP e O——(F = = =
X TlETlor-Emirrer Voliage, ¥ FENEID TR, o pro- Vo
re 18. Typical Capacitance vs Figure 17. Typical Gate Charge Figui
“ollectorEmitter Voltage 4

http://www.fsbrec.com

DATA SHEET
== == Eon/mJ
= = = Eoff/mJ
— Efs/m
|
7’
£-60 -
s :
] “
i _ ,
7’
s
s -
& - »“‘"
rd r"*
: | JIS

6/10



D) HaEjeEF
B RG BZO N 65 F L BLUE ROCKET ELECTRONICS

Rev.A Mar.-2026 DATA SHEET

| Electrical Characteristic Curve
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/ Package Dimensions

TH-220F 1 AT mm
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/ Marking Instructions
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