MNRUSEMI

XR30N02S

* Green Device Available

N-Ch 20V Fast Switching MOSFETs

Product Summary ’

Green
* Super Low Gate Charge
* Excellent CdV/dt effect decline BVDSS RDSON ID
* Advanced high cell density Trench 20V 2.2mQ 30A
technology
Description
SOP8 Pin Configuration
The XR30NO2S is the high cell density trenched
N-ch MOSFETs, which provide excellent oz D2
RDSON and gate charge for most of the oL
synchronous buck converter applications. 5
The XR30N02S meet the RoHS and Green
Product requirement, 100% EAS guaranteed G2 '
with  full function reliability approved. G h“"‘ x
N
S
Absolute Maximum Ratings
Symbol Parameter Rating Units
Vbs Drain-Source Voltage 20 V
Vaes Gate-Source Voltage *12 \%
Ib@Tc=25C Continuous Drain Current, Ves @ 10V'® 30 A
Ip@Tc=100"C Continuous Drain Current, Vas @ 10V 19 A
Iom Pulsed Drain Current? 120 A
EAS Single Pulse Avalanche Energy? 306 mJ
las Avalanche Current - A
Po@Tc=25°C Total Power Dissipation* 69 W
Tste Storage Temperature Range -55t0 150 C
Ty Operating Junction Temperature Range -55to 150 C
Thermal Data
Symbol Parameter Typ. Max. Unit
Reua Thermal Resistance Junction-Ambient ' -—- ‘CIW
ReJsc Thermal Resistance Junction-Case’ - 1.8 ‘C/IW
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N-Ch 20V Fast Switching MOSFETs

Electrical Characteristics (T,=25 C, unless otherwise noted)

Symbol Parameter Conditions Min. | Typ. = Max. | Unit
BVbss Drain-Source Breakdown Voltage Ves=0V , Ip=250uA 20 — — \VJ
/A\BVbss/ATy |BVbss Temperature Coefficient Reference to 25°C , Ip=1mA -— -— - V/ C
| Ves=10V, Ip=5.5A -
Ros(on) Static Drain-Source On-Resistance? Vgs=4.5V , Ip=5.5A - 2.2 2.9 mQ
| Ves=2.5V , Ip=4A — | 27 35
Vasith) Gate Threshold Voltage Ves=Vos. o =250uA 0.5 - 1 \Y
/AVesth) |Vesin Temperature Coefficient - mV/ G
Ipss |Drain-Source Leakage Current Vos=20V, Ves=0V , T;=25'C — — L uA
Vps=20V, Ves=0V , T,=125°C 100
Iess Gate-Source Leakage Current Ves=£12V , Vps=0V - - *100 nA
gfs Forward Transconductance Vbs=5V, Ip=5.5A 88 S
Qq Total Gate Charge - 70 -
Qgs Gate-Source Charge Vps=10V , Ves=4.5V , Ip=5.5A . 10 -— nC
Qgd Gate-Drain Charge . 14 —
Td(on) Turn-On Delay Time . 8 —
T, Rise Time Vps=10V ,Ves=4.5V , . 20 —
Ta(off) Turn-Off Delay Time Re=3Q, R.=0.5Q . 75 - ns
Tr Fall Time 82
Cies Input Capacitance 5670 —
Coss Output Capacitance Vps=10V , Ves=0V , f=1MHz . 460 pF
Crss Reverse Transfer Capacitance — 416

Diode Characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
Is Continuous Source Current'* Ve=Vp=0V , Force Current - 30 A
Vs Diode Forward Voltage? Ves=0V | Is=5.5A . T,=25C 1 \Y
ter Reverse Recovery Time IF=5.5A , di/dt=100A/us , - 15 - nS
Qr Reverse Recovery Charge T=25C o 6 — nC
Note :
1..Repetitive Rating: Pulse width limited by maximum junction
temperature.

2.EAS condition: TJ=25C ,VDD=10V,VG=10V, Rg=25Q, L=0.5mH.
3.Repetitive Rating: Pulse width limited by maximum junction
temperature.e.
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Typical Electrical And Thermal Characteristics (Curves)

Figure 1. Output Characteristics Figure 2. Transfer Characteristics
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Figure 3. Power Dissipation Figure 4. Drain Current
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Figure 5. BVbss vs Junction Temperature Figure 6. Ros(on) VS Junction Temperature
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N-Ch 20V Fast Switching MOSFETs

Typical Electrical And Thermal Characteristics (Curves)

Is(A)

Vas(V)

Figure 7. Gate Charge Waveforms
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Figure 9. Body-Diode Characteristics

2
10 —
-
/
10’ 7
/
y A
/
10° /
/
/ 25 (°C)
10" L
0.4 0.6 0.8 1.0 12 1.4
Vep(V)

Figure 8. Capacitance
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Figure 10. Maximum Safe Operating Area

Io(A)

10°
/
102 Rds(on) {
limited) — N
DC
AN
\‘
o / N\
N
T J(Max)=150(C)
100 . Te=25(C) X
0.01 0.1 1 10
Vps(V)

WwWw.power-mos.com

100



MNRUSEMI XR30N02S

|
N-Ch 20V Fast Switching MOSFETs

Test Circuit
Vags
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Figure 1: Gate Charge Test Circuit & Waveform
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Figure 2: Resistive Switching Test Circuit & Waveform
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Figure 3: Unclamped Inductive Switching Test Circuit& Waveform

vds + Q,,::I-Idt

Vas
[ L Isd 1.~ 15

s
— ————— /ST avatN] |n L

H_

l_

]

— + | ‘U
=k by

Vgs G) vdd [ vdd
lo _Mn_ - Vas o\ /

Figure 4: Diode Recovery Test Circuit & Waveform
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Package Mechanical Data- SOP8
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Symbol Pimensions In Millimeters . Dimensions In Inches
Min. Max. Min. Max.
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
6 0° 8° 0° 8°
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