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#® | Descriptions
TO-247 BT3RS IR RN E,

Insulated-Gate Bipolar Transistor in a TO-247 Plastic Package.

Y$1Ef /| Features
Vces =650V , Ic (Tc=100°C)=40A
Veesan= 2.35 V(typ.) @Vee=15V,lc= 40A

& /| Applications

ABHBEHEIRES. NEMTERIR, IRIEEHRS. P B RInRLiRes.

Solar Converters, Uninterrupted Power Supply, Welding Converters, Mid to High Range Switching
Frequency Converters.

RIERSHEBEE |/ Equivalent Circuit

-

SIEHES) / Pinning

123 321
PIN1 : G PIN2, EPAD : C PIN3: E
EPE(XE3 / Marking

WENEEiAA.
See Marking Instructions.
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tRBR&%#1 |/ Absolute Maximum Ratings(Ta=25°C)
S8 s #HiE BAfy
Parameter Symbol Rating Unit
Collector-Emitter Voltage VcEs 650 \%
Gate-Emitter Voltage VGEs +20 V
Tc=25C 80 A
Continuous Collector Current Ic
Tc=100C 40 A
Pulsed Collector Current , Limited by Tumax lem 160 A
Continuous Diode Forward Tc=25C 80 A
Current I
Tc=100C 40 A
Diode Maximum Forward Current IFm 160 A
Tc=25C 125 w
Power Dissipation Po
Tc=100"C 63 w
Operating Junction Temperature Range Ty -40 to +175 C
Storage Temperature Range Tste -55 to +150 C
Maximum IGBT Junction-to-Case Rejc1 1.2 CTwW
Maximum Diode Junction-to-Case Rojc2 2.4 CTwW
HEES#EL | Electrical Characteristics(Ta=25°C)
S s MRS B/JME |HBYE RAE| 8
Parameter Symbol Test Conditions Min Typ | Max | Unit
Collector-Emitter Breakdown _ _
Voltage BVces | Ic=200uA, Vee=0V 650 \Y
Zero Gate Voltage Collector current | Ices | Vce=650V, Vee=0V 40 uA
Gate-Emitter Leakage Current lces Vce=0V, Vee= 20 +100 | nA
Gate-Emitter Threshold Voltage Veeth) | Vece=Vee, lc=150pA 4 5 6 Y
= Ty=25C 24 29
Collector-Emitter Saturation Voltage | Vce(sat) VEE 15V, \
lc=40A T/=125C 2.9
Total Gate Charge Qg 27
Gate to Emitter Charge Qge }25:01:\/ Vee=520V 6.6 nC
Gate to Collector Charge Qgqc 9.5
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HI4EEESEL /| Electrical Characteristics(Ta=25°C)

S s MRS B/JME |BBE RXE| 8
Parameter Symbol Test Conditions Min Typ | Max | Unit
Turn-On Delay Time td(on) 40 ns
Turn-On Rise Time tr 46 ns
. Vee=115V Vee=400V
Turn-Off Delay Time ta(off) lc=40A Re=390 57 ns
Turn-Off Fall Time te Inductive Load 17.5 ns
Turn-On Energy Eon Te=25¢C 1.4 mJ
[Turn-Off Energy Eoff 0.7 mJ
Total Switching Energy Ets 20 mJ
Input Capacitance Cies 1040 pF
) Vee=0V, Vce=25V
Output Capacitance Coes f=1MHz 72 pF
Reverse Transfer Capacitance Cres 10 pF
N . Vee=15V, Vcc<<400V,
Short Circuit Safe Operation Area | SCSOA T st <25°C 6 V&
Ty=25C 1.9 2.7
Diode Forward Voltage VF IF=40A \Y
T4=150C 1.7 25
Diode Reverse Recovery Time Trr 90 ns
VR=400V, [r=40A
Diode Reverse Recovery Charge Qrr dIr/dt=300A/us 450 nC
Diode Peak Reverse Recovery Tc=25T
Irm 8 A

Current
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HBS#MZ&E |/ Electrical Characteristic Curve
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Fig. 7 Typical switching times as a function of
collector current (inductive load, Ty=25C,
Vce=400V, Vee=15/0V, rc=39Q)
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Fig. 8 Typical switching times as a function of gate
resistor (inductive load, Ty;=25°C, Vce=400V,
Vee=15/0V, Ic=40A )
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Fig. 13 Typical switching energy losses as a
function of junction temperature (inductive
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Fig. 15 Typical reverse recovery charge as a

function of diode current slope (Vr=400V)
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Fig. 17 Typical gate charge (lc=40 A)
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function of diode current slope (Vz=400V)
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HBS#MZ&E |/ Electrical Characteristic Curve
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Fig. 19 IGBT transient thermal impedance (D=t,/T)  Fig. 20 Diode transient thermal impedance as a
function of pulse width (D=t,/T)
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oA vz - .
YMZRTE / Package Dimensions
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) ol 2N PLATING
I" mn | o s o | fammul ‘-
SECTION C-C,D-D & E-E
Dimensions In Millimeters Dimensions In Millimeters
Symbol Symbol
MIN. NOM. MAX. MIN. NOM. MAX.
A 4.90 5.00 5.10 E 15.70 15.80 15.90
Al 231 241 251 El 13.10 13.30 13.50
A2 1.90 2.00 210 E2 4.40 4.50 4.60
a 0.00 - 0.15 E3 1.50 1.60 1.70
a’ 0.00 - 0.15 e 5436 BSC
b 1.16 - 1.26 L 19.80 19.92 20.10
bl 1.15 1.20 1.22 L1 - - 4.30
b2 1.96 - 2.06 M 0.35 - 0.95
b3 1.95 2.00 2.02 P 340 3.50 3.60
b4 296 - 3.06 P1 7.00 - 740
b5 2.96 3.00 3.02 P2 240 2.50 2.60
bb - - 2.25 Q 5.60 - 6.00
b7 - - 3.25 S 6.05 6.15 6.25
c 0.59 - 0.66 T 9.80 - 10.20
cl 0.58 0.60 0.62 U 6.00 - 6.40
D 20.90 21.00 21.10
D1 16.25 16.55 16.85
D2 1.05 117 1.35
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ENEiRAE / Marking Instructions

| |
" BR
GB40L65AHA

I L

15208

BR: PSYNCIpet

GB4OL65AHA :  HEISHKT

Hk NEFHSHES | BEEFHI SN
Note:

BR: Company Code

GB40L65AHA: Product Type Code

e Lot No. Code, code change with Lot No.
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HIEEREM&EE(FTER) /| Temperature Profile for Dip Soldering(Pb-Free)
300
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1888 - Note:

1. FPGERE 25~ 150°C , Adj8) 60 ~ 90sec;
I(EIRREE 255+5°C , BY|E)#EF4E/9 5+0.5s€c;
3. lﬂscr&ﬁﬁ%f—?il] EE S 2 ~10°C/sec.

1.Preheating:25~150°C, Time:60~90sec.
2.Peak Temp.:255+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Rt Ia s |/
BE 1 270+5°C

Resistance to Soldering Heat Test Conditions

BF1E) : 10+1 sec. Temp.:270+5°C Time:10+1 sec

B3 / Packaging SPEC.
EEE% / TUBE

Package Type Units @k % & Dimension @ # K~ (unit: mm?®)
HEHR U;jt/sg'lge Tubegsllﬁérlr;;; Box Un|ts£ll.\n/n§ Box | Inner Bo;;%guter Box Units//é);l;;r Box Tube &4 Inner Box & Outer Box 45
T0O-247 30 15 450 5 2250 520x44x6 | 580x158x55 595x300x178

{EMiRBE / Notices
= E ;lu “p ) o EEEH E’JQ/JEE

NP RMNFIEERISZEE

All information provided in this document is subject to legal disclaimers.
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