ZH7NG5F

N-Channel mode Power MOSFET

General Description

The ZH7NG65F is a high voltage power MOSFET designed to have better characteristics, such as
fast switching time, low gate charge, low on-state resistance and have a high rugged avalanche
characteristic. This power MOSFET is usually used in high speed switching applications including
power supplies, PWM motor controls, high efficient DC to DC converters and bridge circuits

Features

o Vps 650V

[ J ID TA

® Rpsony (Ves =10V) < 1.35Q 4

e Fast Switching Capability

D TO-220F

1. Gate
2. Drain

e Avalanche Energy Specified S 2 3. Source
e Improved dv/dt Capability, High Ruggedness
Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Ratings Units
Gate-Drain Voltage Vbss 650 \
Gate-Source Voltage Vass +30 \Y
Ta=25°C Io 7
Continuous Drain Current A
Pulsed (Note 1) Ipm 28
Power Dissipation Pp 48 W
Single Pulsed (Note 2) Eas 212 mJ
Avalanche Energy
Repetitive Ear 14.2 mJ
Peak Diode Recovery dv/dt (Note 3) dv/dt 4.5 V/ns
Junction Temperature T; 150 °C
Storage Temperature Tste -55~155 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.

Thermal Characteristic

Parameter Symbol Value Units
Maximum Thermal Resistance, Junction-case Reic 2.6 0c/\/\/
Maximum Thermal Resistance, Junction-Ambient Resa 62.5 OC/\N

Liaoyang Zehua Electronic Co.,Ltd. TEL:

0419-7677569, 7677579

FAX: 0419-7677589



ZH7NG65F N-Channel mode Power MOSFET

Electrical Characteristics ( Tj= 25°C unless otherwise specified)

Parameter Symbol Test Conditions Min. | Typ | Max. | Units

Off Characteristics

Drain-Source Breakdown Voltage BVbss Ves=0V,Ip=250pA 650 V
Breakdown Voltage Temperature Ip = 250pA, o
Coefficient ABVossiATs | peferenced to 25°C 038 vi'C
Zero Gate Voltage Drain Current Ibss Vps= 650V, Vgs= 0V 1 MA
6Gate Leakage Current less Vps=0V,Vgs=+t30V +100| nA

On Characteristics

Gate Threshold VOItage VGS(th) VDSZVG5,|D:25OUA 2.0 4.0 Vv
Drain-source On-Resistance Ros(on) Ves=10V,Ip = 3.5A 1.0 [1.35 Q
Forward Transconductance OFs Vps = 10V, Ip = 3.5A(Note4) 8.0 S
Dynamic Characteristics
Input Capacitance Ciss 1200 | 1600
. VDS = 25V,VGS =0V,
Output Capacitance Coss 150 | 190 pF
f=1.0MHz
Reverse Transfer Capacitance Crss 18 25
Switching Characteristics)
Turn-On Delay Time tacon) 35 80
Turn-on Rise Time t; Vps = 325V, Ip = 7.0A 79 | 165
ns
Turn-Off elay Time taot Re =25Q (Note4, 5) 80 | 160
Turn-Off Fall t 52 | 120
Total Gate Charge Qq 30
Vps =520V, Ip=7.0A
Gate-Source Charge Qgs 6.5 nC
Vgs = 10V (Note4, 5)
Gate-Drain Charge Qud 16
Drain-Source Diode Characteristics
Diode Forward Voltage? Vsp Vs=0V, Is =7.0A 14 | V
Diode Forward Current Is - 7.0 A
Pulsed Diode Forward Current Ism 28 A
Reverse Recovery Time tr Is = 7.0A, Vgs = OV 320 ns
Reverse Recovery Charge o dle/dt =100A/us (Note 1) 2.4 nC

Note 1. Repeativity rating: pulse width limited by junction temperature
2. L=25mH, Ias =7.0A, R =25Q , Starting T =25°C
3. Isp<<7.0A, di/dt<<300A/us, Vppr<BVpss, Starting T,=25°C
4. Pulse Test: Pulse Width<<300us,Duty Cycle<<2%
5. Essentially independent of operating temperature.
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ZH7NG65F N-Channel mode Power MOSFET

Test Circuits and Waveforms
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Figure 2. Peak Diode Recovery dv/dt Waveforms
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ZH7NG5F

N-Channel mode Power MOSFET

Test Circuits and Waveforms
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Figure 3. Gate Charge Test Circuit
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Figure 7. Resistive Switching Waveforms
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Figure 8. Unclamped Inductive Switching
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ZH7NG5F

N-Channel mode Power MOSFET

Typical Characteristics
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Figure 4. Body Diode Forward Voltage Variation
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Vg Source-Drain voltage [V]

§ E
I V.
| Top: 150% /75/
100V s 10 7
—_ d aov - — v i -
< 10; 7.0V — < //If/f'
80V > = | a50°
& a5 5 [T/
5 | Battom: 50V /, 3 / //,\ .
&) :55°C
pet / £ 1ERC—=H
3 ] © -
o 4 a8 -
)] - # Notes : - i '," f’ /
_a 1. 250y s Pulse Test £ _| - 1 # Notes :
£ 2T.=25C £ 1.V =40V -
£ - 2. 250p s Pulse Test
o N ] :
' 1 10 2 4 B 8 10
Vs, Drain-Source Voltage [V] Ve Gate-Source Voltage [V]
Figure 1 Output Characteristics Figure 2. Transfer Characteristics
3.0 J—
|
— ﬁ
< 10 — ==
@ -
Q95 c
5 Z >
L2, - S
N Voo 10\/\ 3 VAV
X o E
Se = / C
g 0 1= —
Zo o 150C 7.
s / — ‘,‘ 25'CH
o 15 5] / i
@ / Vg =20V a # Notes :
£ = ) x [t ] 1N =0V
g #Note: T=25T i / / _ 2. 250us Pulse Test
1.0 . £ — 01 e e
0 5 10 15 02 04 06 08 10 12 14 16 18 20

V. Drain-Source Voltage [V]
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Figure 6. Gate Charge Characteristics
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ZH7NG65F N-Channel mode Power MOSFET

Typical Characteristics
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Figure 11. Transient Thermal Response Curve

Liaoyang Zehua Electronic Co.,Ltd. TEL: 0419-7677569, 7677579 FAX: 0419-7677589



ZH7NG65F N-Channel mode Power MOSFET

Package Dimensions

Millimeter Inches
Symbol
D A1 Min. Max. Min. Max.
i— A 4.50 490 | 0.177 | 0.193
Al 2.34 274 | 0.092 | 0.108
e A2 2.66 286 | 0.105 | 0.113
b 0.75 0.85 | 0.030 | 0.033
bl 1.24 1.44 | 0.049 | 0.057
I A2 c 0.40 0.60 | 0.016 | 0.024
I D 10.00 | 10.32 | 0.394 | 0.406
E 15.75 | 16.05 | 0.620 | 0.632
| e 2.44 264 | 0.096 | 0.104
e |l el 4.88 528 | 0.192 | 0.208
F 3.10 35 0.122 | 0.138
l"IWI'; L 12.90 | 1350 | 0.508 | 0.531
— L1 2.90 3.30 | 0.114 | 0.130
o) 3.10 330 | 0.122 | 0.130

Liaoyang Zehua Electronic Co.,Ltd. TEL: 0419-7677569, 7677579 FAX: 0419-7677589



