GOFORD

Lead-free Green

GC20N70

Description

The GC20N70 uses advanced super junction technology and
design to provide excellent Roson) and low gate charge. This
device is suitable for industry AC-DC SMPS requirement of
PFC, AC/DC power conversion, and other industrial power
applications.

General Features

New technology for high voltage device

Low on-resistance and low conduction losses

Small Package

Ultra Low Gate Charge cause lower driving requirement
100% Avalanche Tested

RoHS Compliant

Application
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B Ordering Information
Part Number Marking Case Packaging
GC20N70Q GC20N70 TO-247 50pcs/Tube
GC20N70T GC20N70 TO-220 50pcs/Tube
GC20N70F GC20N70 TO-220F 50pcs/Tube
Absolute Maximum Ratings (Tc=25C unless otherwise noted)
Value )
Symbol i Unit
Parameter Y TO-247 10-220F
TO-220
Drain-Source Voltage Vbs 700 V
Gate-Source Voltage Vs +30 \Y
Drain Current-Continuous (Tc=25°C) lo 20 A
Drain Current-Continuous (Tc=100°C) lo 12 A
Drain Current-Pulsed (Note 1) Iowm 60 A
Single Pulse Avalanche Energy (Note 2) Eas 484 mJ
Repetitive Avalanche Energy (Note 1) Ear 0.7 mJ
Avalanche Current (Note 1) Y= 3.5 A
Maximum Power Dissipation (Tc=25°C) Po 151 34 w
MOSFET dv/dt ruggedness, Vps = 0...480V dv/dt 50 V/ns
Reverse diode dv/dt, Vps =0...480V, lIsp<Ip digdt 15 Vius
Operating Junction and Storage Temperature Range T3, Tste -55 To 150 °C
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Thermal Characteristic

Value

Parameter Symbol 18.'533 T0.220F Unit
Thermal Resistance,Junction-to-Case Rtnsc 0.83 37 °C/wW
Thermal Resistance,Junction-to-Ambient (Note 2) Rihia 62 80 °C/Iw
Electrical Characteristics (Ta=25C unless otherwise noted)

Parameter Symbol Condition Min | Typ | Max Unit
On/ Off Characteristics
Drain-Source Breakdown Voltage BVpss Ves=0V Ip=250pA 700 - - \Y
Zero Gate Voltage Drain Current ( Tc=25C ) Ipss Vbs=700V,Ves=0V - - 1 MA
Zero Gate Voltage Drain Current ( Tc=125C ) Ipss Vps=700V,Ves=0V - - 100 MA
Gate-Body Leakage Current Igss Ves=+30V,Vps=0V - - +100 nA
On Characteristics (Note 3)
Gate Threshold Voltage Ves(th) Vps=Ves,|lp=250uA 25 - 4.5 Vv
Drain-Source On-State Resistance Rps(on) Ves=10V, Ip=10A - 170 190 mQ
Gate resistance Re f = 1.0MHz open drain - 12 - Q
Dynamic Characteristics (Note4)
Input Capacitance Ciss - 1724 - PF
Output Capacitance Coss Vos=100V,Ves=0 - 61 - PF
Reverse Transfer Capacitance Crss V. F=1.0MAz - 6 - PF
Switching Characteristics (Note 4)
Turn-on Delay Time taon) - 15 - ns
Turn-on Rise Time tr Vpp=400V, Ip=20A, - 59 - ns
Turn-Off Delay Time ta(ofh) Rcen=25Q - 121 - ns
Turn-Off Fall Time tr - 44 - ns
Total Gate Charge Qg - 39 - nC
Gate-Source Charge Qe Nop=520V, I=20A, Ves=10v|_—| 8 - nc
Gate-Drain Charge Qugd - 15 - nC
Drain-Source Diode Characteristics
Continuous Body Diode Current Is Tc=25°C - - 20
Pulsed Diode Forward Current Ism Tc=25°C - - 60
Diode Forward Voltage Vsp T5=25°C, - - 1.2 \%
Isp=20A,Vgs=0V

Reverse Recovery Time trr - 423 - ns
Reverse Recovery Charge On d\i/FF;;fgol\(/),OI;Ijls - 5.3 - uc
Peak Reverse Recovery Current lrrm - 25 - A

Notes:

1. Repetitive Rating: Pulse width limited by maximum junctiontemperature.

2. Ias = 3.5A, Vpp = 50V, Re = 25Q, Starting T; = 25°C
3. Pulse Test: Pulse Width < 300us, Duty Cycle < 1% .
4. Guaranteed by design, not subject to production
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Typical Electrical And Thermal Characteristics
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Figure 1. Switching Test Circuit
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Figure 5. On Resistance vs. Drain Current
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Figure 2. Switching Waveforms
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Figure 4. Transfer Charateristics
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Figure 6. Capacitance
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Tp- Pulse Width (s)

Figure 11. Transient Thermal
Impedance (TO-247/TO-220)

i * B
< ”
S 1 T,=125C 7
2 // _ Y/
g Vgp = 120V < //
o 7 /
> -
3 . / g / / T, =25°C
3 7 Vpp = 520V o /
%)) 4 / 8 100 ‘
2 / =
g 2 @
O )
5 ]
>(D 0 10-
0 20 40 60 0 05 1 15 2
Q- Total Gate Charge (nC) Vsp- Source to Drain Voltage (V)
Figure 7. Gate Charge Figure 8 BOdy D|Ode Forward VOItage
3 . . - . ,
- Vg = 10V N | = 250pA |
25 | Ip=10A // 04 “‘*\
6 F,
@ /
N 2 7 o 0
e pd o
£ ) 3
5 15 £ AN
2 § s N
2 o & oa \
x 05 > \
0 1.2
50 0 50 100 150 = 0 0 100 150
TJ' JUﬂCtIOﬂ Temperature (OC) TJ‘ Junctlon Temperature (OC)
Figure 9. On- Resistance vs. Figure 10. Threshold Voltage vs.
g g
Junction Temperature Junction Temperature
g il 10°
Y = z
= ) add
§ = __.--:( g/ 1T
--""""- ‘-‘: ™, [} L
S e < S o -
m ’ e II
o g s s s R
£ 10 e it D=05 il 8 uii - D=05
= et e : D=02 7 S L w I D=0.2
= IS B D=01 7 = A -~ D=0.1
- /‘; F —_ 3 _ il 1 I g - ~] e, . |
2 ~“ T T D005 g 0 > S=me— D =005 |
— T D=0.02 7 CT.) L] s = i 21— D=002 i
' _ ail c i — - il
2 T singte Pulse g el D =001 |
N 402 Dge e 8 02 ‘Single Pulse
10 104  10° 102 10° 100 107 N

10 10+ 10= 102 10" 100 10" 102

Tp- Pulse Width (s)
Figure 12. Transient Thermal Impedance
(TO-220F)

www.gofordsemi.com

TEL: 0755-29961263

FAX:0755-29961466
V1.0


http://www.gofordsemi.coml/

GC20N70

Ip - Drain Current (A)

Ip— Drain Current (A)

102
I - ~ ™ ’\'\
iy ~ L~
r \.\‘: N L
i 'I e = ey
10 S £
= y\. ~
NS
- . - el
100 ey ,‘ ~
- t,=1us - =
- t,=10us T
100 | tp:100us g
S tp:1ms
- t,=10ms
- DC
102 L L
100 101 102 102

Vbs - Drain to Source voltage (V)

Figure 13. Safe Operation Area for

TO-247/TO-220
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TO-247 Package information

" A . M|
i 4 I "'Q
5Ot Dx
c| B O | O R l N\S\
| JIIRRE |
| '
D ——L K \1',_1—""
L .
T RBRY
L — MR
F Ill._ .’ 1 | ! 1
6 H— |l |
1 ' 1 ! | |
Il | -
1 ' ! ! ! |
| |l
A —— .l-._‘.__. -
Unit: mm Unit: mm
Symbol Min. Max. Symbol Min. Max.
A 15.95 16.25 K 2.90 3.10
B 20.85 21.25 L 4.90 5.30
C 20.95 21.35 M 1.90 2.10
D 40.5 40.9 N 4.50 4.70
E 1.9 2.1 o) 5.40 5.60
F 2.1 2.25 P 2.29 2.49
G 3.1 3.25 Q 0.51 0.71
H 1.1 1.3 R ®3.5 3.7
| 5.40 5.50 S 7.1 ®7.3
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TO-220 Package information
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COMMONDIMENS TONS
mm
SYMBO MIN NOM MAX
A 4,37 4,57 1.70
Al 1.25 1.30 1.40
A2 9. 20 9. 40 2. 60
b 0. 70 0. 80 0.95
b2 1.70 1.27 1,47
c 0. 45 0. 50 0. 60
D 15. 10 15. 60 16. 10
D1 8. 80 9. 10 9. 40
D2 5. 50 - -
E 9. 70 10. 00 10. 30
E3 7.00 - -
o 9. 54BSC
el 5. 08BSC
Il 6. 25 6. 50 6. 85
L 12.75 13.50 13. 80
L1 - 3. 10 3. 40
P 3. 40 3. 60 3. 80
Q 2. 60 2. 80 3.00
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TO-220F Package information
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COMMOND | MENS | ONS
mm
SYMBO
MIN NOM MAX
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
Ad 2.56 2.76 2.96
c 0. 40 0.50 0. 65
cl 1.20 1.30 1.35
D 15.57 15.87 16.17
H1 6. 70REF
e 2. 54BSC
L 12. 68 12.98 13.28
L1 2.93 3.03 3.13
P 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 1.55
b1 1.18 1.28 1.43
b2 0.70 0.80 0.95
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