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#® | Descriptions
TO-252 Bt 2 SR RS,

Insulated-Gate Bipolar Transistor in a TO-252 Plastic Package.

{SE | Features
NERIKRE RFELIRE.
SIS difdt BriztE,

1% Veesan LSRR,
(RRETRAEANR I E .
RIFRBE T IASREEEE.
FoXr=fR. HF Product.

Fi& /| Applications
FEMNIRGN , RABEERENAE , KBS , R . EXRaes , EABEFRRNA.

Motor Drives, Home Appliance Applications, Fan, Pumps, Vacuum Cleaner, Other Hard Switching
Applications.

PIEREMEBEE /| Equivalent Circuit

X

SIB#HESY / Pinning

4 4

PIN1: G PIN2:C PIN3: E PIN4:C

ENE={XE3 / Marking

DUEPE5EA.
See Marking Instructions.
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tRBR&%1 |/ Absolute Maximum Ratings(Ta=25°C)
S8 5 #HE =21y}
Parameter Symbol Rating Unit
Collector-Emitter Voltage Vce 650 \
Gate-Emitter Voltage VGe +30 V
Tc=+25C 12 A
Continuous Collector Current lc
Tc=+100C 6 A
Pulsed Collector Current , Limited by Tumax lem 35 A
Turn off SOA, Vce<<650V, Limited by Tumax ILm 35 A
Continuous Diode Forward Tc=+25C I 12 A
Current Te=+100C 6 A
Short Circuit with standing time Vee=15V,Vcc< ¢ 5
400V, Ty<175°C e us
Tc=+25C 69 w
Power Dissipation Po
Tc=+100C 28 w
Operating and Storage Temperature Range Ty, TstG -55 to +150 C
Maximum Ie”ad temperature for soldering T 300 C
purpose,1/8” from case for 5s
Maximum Junction-to-Ambient ReJa 40 ‘CIW
Maximum IGBT Junction-to-Case Resc 1.8 ‘CIW
Maximum Diode Junction-to-Case ReaJc 2.2 ‘CIW
HI4EEESEL |/ Electrical Characteristics(Ta=25°C)
24 5 MRS B/ME | BEYE | RAXE| B
Parameter Symbol Test Conditions Min Typ | Max | Unit
Collector-Emitter Breakdown BVees | IC=1mA, VGE=0V 650 Vv
\Voltage
T=25C 1.73 | 1.98
Collector-Emitter Saturation Vee=15V, _ .
Voltage VCE(sat) lc=6A Ty=125C 2.05 \Y
T)=175C 2.21
T=25C 1.9 2.4
, Vee=0V, _ .
Diode Forward Voltage VE Ic=6A T)=125C 1.58 \
T)=175C 1.3
Gate-Emitter Threshold Voltage Veeth) | Vce=5V lc=1mA 53 \
T=25C 10
Zero Gate Voltage Collector current]  Ices xzzggov T4=125C 100 uA
T)=175C 5000
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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
Gate-Emitter leakage current lces Vce=0V, Vee= £30V +100 | nA
Forward Trans conductance grFs Vce=20V, Ic=6A 2.8 S
Input Capacitance Cies 243 pF
. Vee=0V, Vcc=25V,
Output Capacitance Coes f=1MHz 36 pF
Reverse Transfer Capacitance Cres 22 pF
Total Gate Charge Qg 10 nC
Gate to Emitter Charge Qqe }22%11 SV, Vee=520V, 3.2 nC
Gate to Collector Charge Qgqc 3.5 nC
Short circuit collect ) | Vee=15V, Vcc=400V, 30 A
ort circuit collector curren CSC) | tscsBus, Tye175°C
Gate resistance Rg f=1MHz Q
Turn-On Delay Time tbon) ns
Turn-On Rise Time tr 21 ns
Turn-Off Delay Time tp(off) T,=25°C, 39 ns
Turn-Off Fall Time Tt Vee=15V,Vcc=400V, 121 ns
Turn-On Energy Eon 1c=6A, Re=60Q 0.09 mJ
[Turn-Off Energy Eoff 0.13 mJ
Total Switching Energy Etotal 0.22 mJ
Diode Reverse Recovery Time trr 91 ns
Ty=257C,IF=6A,
Diode Reverse Recovery Charge Qr di/dt=200A/us, 0.25 uC
Diode Peak Reverse Recovery Vce=400V
Irm 4.9 A
Current
Turn-On Delay Time tD(on) 8 ns
Turn-On Rise Time tr 27 ns
Turn-Off Delay Time to(off) T,=175°C, 57 ns
Turn-Off Fall Time Tt Vee=15V, Vcc=400V, 180 ns
Turn-On Energy Eon 1c=6A, Re=600 0.1 mJ
Turn-Off Energy Eoff 0.19 mJ
Total Switching Energy Etotal 0.3 mJ
Diode Reverse Recovery Time trr 122 ns
Tu=1757C,IF=6A,
Diode Reverse Recovery Charge Qr di/dt=200A/us, 0.44 uC
Diode Peak Reverse Recovery Vce=400V
Irm 6.5 A
Current
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HBS#MZ%E |/ Electrical Characteristic Curve
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Figure1: Output Characteristics (Ty=25°C) Figure 2: Output Characteristic (Ty=1757C)
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vs.Junction Temperature Temperature
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HBS#MZ%E |/ Electrical Characteristic Curve

15

VCE=520 /
IC=5A

12

] I'J

0 4 8 12 16 2
Qg(nC)

Figure 7:Gate-Charge Characteristics
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Figure 11: Current De-rating
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Figure 13:Switching Time vs. Ic
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Figure 15: Switching Time vs. Ty
(Vee=15V,Vce=400V,Ic=6A,Rgs=60Q)
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Figure 17: Switching Loss vs. Ic
(Tu=175°C,Vee=15V,Vce=400V,Rg=60Q)
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Figure 14: Switching Time vs. Rg
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(Ts=175°C V=15V, Vce=400V,Ic=6A)
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HBS#MZ%E |/ Electrical Characteristic Curve
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Figure 19: Switching Loss vs. Ty
(Vee=15V,Vce=400V,lc=6A,Rg=60Q)

Figure 20: Switching Loss vs. Vce
(Tu=175C ,Vee=15V,lc=6A,Rg=60Q)
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Figure 21: Diode Reverse Recovery Charge Figure 22: Diode Reverse Recovery Time
and Peak Current vs. Conduction Current

(Vee=15V,Vce=400V,di/dt=200A/us)

and Softness Factor vs. Conduction Current
(Vee=15V,Vce=400V,di/dt=200A/us)
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Figure 23: Diode Reverse Recovery Charge Figure 24: Diode Reverse Recovery Time

and Peak Current vs. di/dt
(Vee=15V,Vce=400V,di/dt=200A/us)
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BSHMMZEE /| Electrical Characteristic Curve
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Figure 25: Normalized Maximum Transient Thermal Impedance for IGBT
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Figure 26: Normalized Maximum Transient Thermal Impedance for Diode
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YMZRTE / Package Dimensions
D
. D1 . A
’—\A'_i_/—‘ ___’_hi
/= | ]\
[
- 7
_
[ [
| BI_J 7
1 3 Y
_
o [
el K
e’
ﬁ'fﬁ Mmm
Dimensions In Millimeters Dimensions In Millimeters
Symbol Symbol

Min Max Min Max
A 2.20 2.40 E 5.95 0. 25
0. 95 1.25 el 2.24 2.34
b 0.70 0. 90 e2 4. 43 4.73
bl 0. 45 0.55 L1 9.85 10. 35
C 0. 45 0.55 L2 1.70 2.00
D 0. 45 6.75 L3 0.60 0.90
D1 5.10 5. 50 K 0.00 0.10

=252
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ENEiRAE / Marking Instructions

1488 :
BR:

GB6NG65 :

*kkk .

Note:
BR:

GB6NGS:

*kkk.
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GB6N65

*kk%k

AREED
FELSHED
NEFHSHEE | BEEFHSEN

Company Code
Product Type Code
Lot No. Code, code change with Lot No
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EiREEEMZ%EE(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
N 300 245*5°C 5405
8 250 —»| |«4—5+0.5 sec
2 200 /_\
2 \
S 150
“é 100 _ 60790 sec _ \
o a Ll
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0 1 L L L L L L 1 L L L L L
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Time (sec)
Wi Note:

1. FBGERE 150 ~ 180°C , A|E] 60 ~ 90sec:
2. IE(ERE 245+5°C , BtalF4Eey 5+0.5sec;
BSENEE S 2 ~ 10°C/sec.

3. IREHE

MR ERIRI R /

280

1.Preheating:150~180°C, Time:60~90sec.
2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

Resistance to Soldering Heat Test Conditions

IS : 260+5°C A& : 10+1 sec. Temp.:260+5°C Time:10+1 sec
M | Packaging SPEC.

EHE% | REEL

Package Type Units &% # & Dimension &% R~ (unit: mm?®)
HERX U;li;s%Rgzl Reegg;r; Box Unitsg]/r;;r Box Inner Bog%{(ﬁ)uterBox Units//EO{l/Jg Box Reel Inner Box & Outer Box %
TO-252 2,500 2 5,000 6 30,000 |13” x16 | 360x360x50 | 380%x335%x366

EEH% / TUBE

Package Type Units & % & Dimension &% R~  (unit: mm?®)
HERA U;Jt/sglge Tubz/g;;;Box Unltsgln)g Box InnerBogiguter Box Un|ts/}§\)>1;:kr Box Tube & 4 Inner Box & Outer Box 45

TO-251/252 75 48 3,600 5 18,000 |526x20.5x5.25|555%x164x50 | 575x290x180

{EFBIEE / Notices
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