Professional semiconductor

9N20
N-Channel Enhancement Mode MOSFET

device manufacturer

FEATURES

Vbs = 200V Ip =9A
Ros(on) < 270mQ @ Ves=10V

GK XXX
APPLICATION
IN20

Battery protection

Load switch LOGO GK  xxx CODE

9IN20

Uninterruptible power supply

3.Source

D ‘ ‘ VDSS
1.Gate

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Maximum ratings (T,=25°C unless otherwise noted)

Symbol Parameter Rating Units
Vbs Drain-Source Voltage 200 \Y
Ves Gate-Source Voltage +20 v
Ib@Tc=25C Continuous Drain Current, Ves @ 10V 9 A
Ib@Tc=100C Continuous Drain Current, Ves @ 10V" 5.2 A
lom Pulsed Drain Current? 10 A
EAS Single Pulse Avalanche Energy® 2.45 mJ
las Avalanche Current 7 A
Po@Tc=25C Total Power Dissipation* 60 wW
Tste Storage Temperature Range -55 to 150 ‘C
Ty Operating Junction Temperature Range -55 to 150 ‘C

Reua Thermal Resistance Junction-ambient (Steady 40 ‘CW

State)’
ReJc Thermal Resistance Junction-Case’ 2.5 ‘CIW
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Professional semiconductor 9N20
device manufacturer N-Channel Enhancement Mode MOSFET

Electrical characteristics (T,=25°C unless otherwise noted)

Parameter Symbol | Test conditions MIN TYP MAX | UNIT
Drain-Source Breakdown Voltage | Vgrpss | Vps=0V,Ip=2501A 200 - - \
Vps=160V, Vgs=0V 1
Zero Gate Voltage Drain Current loss Vps=160V,Vgs=0V,T,=125C - - 50 MA
Vps=160V,Vgs=0V,T;=175C 250
Gate-body Leakage Igss Vps=0V, Vgs=£20V - - 3100 | nA
Gate Threshold Voltage Vasith) Vbs=Vgs, Ip=250pA 2 - 4 \
On-State Drain Currenta Ipon) VDS 25V, VGS =10 V 10 - -
Ves=10V,Ip=5A - 0.216 0.270
Static drain-Source On-resistance | Rpson) Ves=10V.1p=5A, T,=125%C - - 0-54 Q
Ves=10V,Ip=5A,T;=175C - - 0.71
Ves=6V,Ip=5A - 0.24 0.3
Forward Transconductance Oss Vps=15V,Ip=5A - 15 - S
Input Capacitance Ciss - 580 -
Output Capacitance Coss Vps=25V,Vgs=0V,f=1MHz - 75 - pF
Reverse Transfer Capacitance Crss - 30 -
Turn-On Delay Time toon) - 10 15
Rise Time tr Vpp = 100V, Ip=10A - 35 55
Turn-Off Delay Time toorry | RLT 10QR6= 2.5Q,Veen=10V - 25 0 |
Fall Time tr - 40 60
Total Gate Charge Qq - 1 70 nC
Gate-source Charge Qgs ?223:01:0\/’\/63:1 ov - 27 - nC
Gate-drain Charge Qgd - 4 - nC
Reverse Recovery Time Trr - 100 150 ns
Reverse Recovery Charge Qrr :;;}g{: 100A/us - 0.25 0.6 uC
Reverse Recovery Current Irm - 5 8 A
Continuous Current Is - - 9 A
Pulsed Current Ism 10 A
Forward Voltagea Vsp IF=10A, Vgs=0V 0.9 1.5 \Y
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RATING AND CHARACTERISTIC CURVES

Output Characteristics Transfer Characteristics
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RATING AND CHARACTERISTIC CURVES

On-Resistance vs. Junction Temperature Source-Drain Diode Forward Voltage
30 100 T
T 1 r
Ves =10V
Ip=5A Zr
25 ® /’ 77
5 y - 77
=@
g 20 < /[l
2g : /]
M N Ty=150"C T)=28°C
[
g g 15 P S ™ /)
| :5 / e .l" l'
©z 2 i 7
' ] —
- 10 ' J ,l
2 o
‘_2 / - ’
0.5
0.0 1 / I
-50 -25 0 23 50 75 100 125 150 175 0 0.3 05 0.4 12 15
Ty - Junction Temperature (°C) Yep - Source-te-Drain Voltage (V)

Drain Source Breakdown vs.
Junction Temperature
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RATING AND CHARACTERISTIC CURVES

Maximum Avalanche and Drain Current

vs. Case Temperature Safe Operating Area
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Soldering parameters

Pb-Free assembly

Reflow Condition

Package Dimensions & Suggested Pad Layout

(see as bellow)
-Temperature Min (Ts(min)) +150°C FIG5: Reflow condition
tp
Pre -Temperature Max(Ts(max)) +200°C Tel- . -
Heat Ramp- Cr iica 1Zo ne
-Time (Min to Max) (ts) 60-180 secs. . TioTe
. t
Average ramp up rate (Liquid us Temp
° Ts(max)
(TL) to peak) 3C/sec. Max i Ramp-
Ts(max) to TL - Ramp-up Rate 3°C/sec. Max ;ep P'ehe:t
Ts(min)
-Temperature(Ti)(Liquid us) +217°C tel:ra —l
Reflow e
-Temperature(tL) 60-150 secs. 2 L fimeto peak ] —
T 1 Time
Peak Temp (Tp) +260(+0/-5)°C emperatue
°C
Time within 5°C of actual Peak Temp (tp) 30 secs. Max
Ramp-down Rate 6°C/sec. Max
Time 25°C to Peak Temp (Tp) 8 min. Max
Do not exceed +260°C
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