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IGBT 600V/20A NP020G060T63B/T2FA

=itk Features

¢ BEMZELETEEAR Trench Gate and Field Stop Processes IGBT C
¢ MEMERNSTXRE Low Vce(sat) and High Switching Speed

& IANEEZIERERYE Positive Vce(sat) Temperature Coefficient

& 10us 52E&EE 10 ps of Short-Circuit Withstand Time

¢ HEBEHEMRME_RKE Soft and Fast Recovery Antiparallel Diode G E
& TSRS RoHS X Pb-free Lead Plating, RoHS Compliant

[z FA4isk Applications

& KFE, SHIENL Refrigerator and Range Hood
& IPNINRRMN, KR Fan Motor and Water Pump

XEESH SIS E Key Performance and Package Parameters
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TO-263 TO-220F
s HE ER-RNREBE | ERIRER | MNERE | —REERE Elig
Part No. Package Vce Ic VCEsat VF Marking
NP020G060T63B TO-263 NP020G060C
600V 20A 1.5v 1.6V
NP020GO60T2FA TO-220F NP020G060D
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BRAZEME Maximum Ratings

28 ~ns ®iE BAfi
Parameter Symbol Value Unit
Bik- 2N tREREE
R EIRER Vee 600 v
Collector-Emitter Voltage
- Z 5 EBE
i &_gjf VGE +30 v
Gate-Emitter Voltage
BEREERER, AnsdmRE
DC Collector Current, Limited by Tvjmax |
Tc=25°C ‘ 40 \
Tc=100°C 20
ks BB AR BB
B BRI RO lom 60 A
Pulsed Collector Current
RETHEX 60 A
Turn Off Safe Operating Area Vce<600V, TI<150°C, tp=1s
ZIREEREBR
Diode Forward Current |
F
Tc=25°C 40 A
Tc=100°C 20
FERUTHE(TO-263 / TO-220F)
Power Dissipation(T0O-263 / T0-220F) b
D
Tc=25°C 138 W
Tc=100°C 55
&R
. . TJ -40...+150 °C
Operating Junction Temperature
EERE
5 Tstg -55...+150 °C
Storage Temperature
=25 843238 fF
Hilﬁl.)&F}ﬁnmr; . 260 oC
Maximum Soldering Temperature
® FChEEBRSSEEREE Pulse width limited by maximum junction temperature
HPAEFE Thermal Resistance
e3¢ ®s #E (&X) Bafif
Parameter Symbol Max. Value Unit
LRNEFHE (TO-263/ TO-220F)
PRI /e Resc 0.9/0.9 °C /W
Thermal Resistance Junction to Case (T0-263/TO-220F)
ERNIFEAE (TO-263/ TO-220F)
R /e , Resa 40/78 °C /W
Thermal Resistance Junction to Ambient (TO-263/TO-220F)
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S5 Electrical Characteristics (Ts = 25°C unless otherwise noted)

bl =] ®s ML 5 A Value Bfir
Parameter Symbol Conditions Min. Typ. Max. Unit
ERBR-RSNREFBE
) V(BR)CES VGe=0V, Ic=1mA 600 - - Vv
Collector-Emitter Breakdown Voltage
. VGe=15V, Ic=20A
S EBR- A HIRIBHAIERE
. . VCEsat TJ=25°C - 1.5 2
Collector-Emitter Saturation Voltage \Y
TJ=150°C 1.6
E{EEBE
. VGE(th) Vce=VGE, [c=1mA 4.5 - 6.5 V
Gate-Emitter Threshold Voltage
ZHREERERE
. VF IF=20A - 1.6 2.1 Vv
Diode Forward Voltage
. Vce= 600V, Vee=0V
SHE T EBRRER )
Ices Ty=25°C - - 1
Zero Gate Voltage Collector Current HA
TJ=150°C 100
2N b Egit
MR A STIRR T loEs VCE=0V, VGE=30V - - 200 | nA
Gate-Emitter Leakage Current
TIPNEERS
MARE Cies ! 1140 .
Input Capacitance
oo Vce=25V
s Coes Ve=0v - 50 - oF
Output Capacitance
—— f=1MHz
REEFERER
. Cres - 12 -
Reverse Transfer Capacitance
Wik SE
Qs - 39 _
Total Gate Charge Veema80V
R R S R e -
. Qge [c=20A - 8 - nC
Gate-Emitter Charge
VGE=15V
MR- 52 EB AR BB FeT
Qgc - 145 -
Gate-Collector Charge
Pad=FUSINNIE
. td(on) - 38 _
Turn-On Delay Time
EFBY
ﬂ- _j_lEI_J tr - 48 -
Rise Time Ti=05°C
A J=25° ns
KEIEIREY 8]
. td(off) Vee=400V - 70 -
Turn-Off Delay Time
5 A =208
T te VeE=15V - 76 -
Fall Time
N RaG(on)=Ra(of)=10Q
FHBHFE
L Eon - 0.42 - mJ
Turn-On Switching Loss
KEIRFE
o Eoff - 0.4 - mJ
Turn-Off Switching Loss
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mE ®s MWL 51 A Value B
Parameter Symbol Conditions Min. Typ. Max. Unit
R ERER
R . Trr - 58 - ns
Reverse Recovery Time
“HRERAREIEERR
Diode Peak Reverse Recovery IRRM IF=20A, di/dt=400A/us - 9 - A
Current
R \)1RE B
B Qrr ; 0.3 - uC
Reverse Recovery Charge
Rev. 1.0
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FF#ZE Characteristic Curve

lc, Col lector Current (A) lc, Col lector Current (A)

Vr, Forward Voltage (V)

21
Ll Ti=25°C ﬂ / VeesV| |
18 =
i Vee=19
sl Vee=1 7V yd
I Vee=15V/ /
12 [ Vee=13V|
I Vee=11V|
9 /4
6 -
- Vee=7V
3 -
0 [ L 1 1 1 1
00 05 10 1.5 20 25 30
Vee, Col lector to Emitter Voltage (V)
Figure 1. Typical Output Characteristics
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Figure 3. Typical Transfer Characteristics
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Figure 5. VFvs. Ty

Ir, Forward Current (A) lc, Col lector Current (A)

Vce(sat), Col lector—-Emitter

Saturation (V)
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Figure 2. Typical Output Characteristics
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Figure 4. Typical Diode Forward
Characteristics
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Figure 6. Typical Vce(sat) vs. Ty
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Ty, Junction Temperature ('C) Ve, Col lector to Emitter Voltage (V)
Figure 7. VGE(th)vs. TJ Figure 8. Capacitance vs. Vce
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Figure 9. Gate Charge Characteristic Figure 10. Safe Operating Area
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Figure 11. Switching Loss vs. Gate Figure 12. Transient Thermal Resistances
Resistances
Notes:

Pulse Test: Pulse Width<380us, Pulse Delay<200us.

WWW.pwcore.com 7/ 10 Rev. 1.0



PowerRCoORE

NP020G060T63B/T2FA ¥iEFHft

9MER~F Mechanical Data: TO-263
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Dimensions In Millimeterer
Symbol MIN TYP MAX
A 4.37 4.57 4.77
Al 1.22 1.27 1.42
A2 2.49 2.69 2.89
A3 0.00 0.13 0.25
b 0.70 0.81 0.96
bl 1.17 1.27 1.47
d 0.30 0.38 0.53
D1 8.50 8.70 8.90
D4 6.60 - -
E 9.86 10.16 10.36
E5 7.06 - -
e 2.54 BSC
H 14.70 15.10 15.50
H2 1.07 1.27 1.47
L 2.00 2.30 2.60
L1 1.40 1.55 1.70
L4 0.25BSC
8 0° 5° 9°
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9ME R~ Mechanical Data: TO-220F
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Dimensions In Millimeterer
Symbol MIN TYP MAX
E 9.96 10.16 10.36
A 4,50 4,70 4,90
Al 2.34 2.54 2.74
A2 0.30 0.45 0.60
A4 2.56 2.76 2.96
C 0.40 0.50 0.60
cl 1.20 1.30 1.35
D 15.57 15.87 16.13
H1 6.48 6.70 6.90
e 2.54BSC
L 12.68 12.98 13.28
L1 3.03 3.23 3.43
oP 3.03 3.18 3.38
®P3 3.15 3.45 3.65
F3 3.15 3.30 3.45
G3 1.25 1.35 1.47
bl 1.18 1.28 1.43
b2 0.70 0.80 0.91
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