FEATURES

O 100v/52A
Rosion) = 17.5mR(Max.) @ VGS = 10V
Rosion) = 21.0mR(Max.) @ VGS = 4.5V
O 100% UIS & Re Tested
U Lead Free and Green Devices Availablr

O POWES

PFE1A21NS
100V N-Channel MOSFET

Green Package

BVpss =

Rbs(on)= 14.5 mR
Ip = 52A

OCOCoo
APPLICATION DFNS6 1 [ | [ ]
O DC-DC Converter :l
U Motor Control
g o e g
Absolute Maximum Ratings  T=25°C unless otherwise specified
Symbol Parameter Rating Units
Vbss Drain-Source Voltage 100 Vv
Drain Current — Continuous (Tc=25°C)* 52
° Drain Current — Continuous (Tc= 100 °C)* 33 A
Iom Drain Current — Pulsed 130 A
Ves Gate-Source Voltage +20 Vv
Po Maximum Power Dissipation (Tc= 25 °C)* 96 W
Ti, Tst Operating and Storage Temperature Range -55 to +150 °C
Thermal Characteristics
Symbol Parameter Rating Unit
RtHic Thermal Resistance, Junction to Ambient* 13 °C/W

Package Marking and Ordering Information

Marking

Device

Package

Remark

1A21NS

PKE1A21INS

DFN 5x6

halogen Free

Jun. 2016

Wing On STS Rev.A0

SNTZV13add



Electrical Characteristics T1.=25°C unless otherwise specified

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

On Characteristics

Vas(tH) | Gate Threshold Voltage Vbs = Ves, Ip = 250 uA 1.0 2.0 3.0 \"
. . Ves=10V,Ib=26A - 14.5 17.5
Rosion) | Drain-Source On-State Resistance mR
Ves=4.5V,Ib=20A - 16.0 21.0

Off Characteristics

BVobss | Drain-Source Breakdown Voltage Ves=0V, Io =250 uA 100 -- -- Vv
Ipss Zero Gate Voltage Drain Current Vpos=80V,Ves=0V - - 1 uA
lassF Gate-Body Leakage Current, Forward |Ves=20V,Vos=0V -- -- 100 nA
lgssr Gate-Body Leakage Current, Reverse |Ves=-20V, Vbs=0V -- -- -100 nA

Dynamic Characteristics

Ra Gate Resistance VGS =0V, VDS =0V, f=1MHz - 1.0 - R
Ciss Input Capacitance - 3045 3960

Coss Output Capacitance VDS =30V, VGS=0V, f = 1MHz - 265 - pF
Crss Reverse Transfer Capacitance -- 100 --

Switching Characteristics

td(on) Turn-On Delay Time -- 21 38
Tr | Turn-On Rise Time Voo = 30V, Ves= 10V - g8 | 15
. R = 6.0R, RL = 30R ns
td(off) Turn-Off Delay Time - 70 126
Io=1.0A
tf Turn-Off Fall Time -- 22 40
Qg Total Gate Charge Vbs = 30V, Ves = 4.5V, Ib= 26A - 29 -
Qe Total Gate Charge -- 61 86
Qgs Gate-Source Charge Vbs =30V, Vas = 10V, Io= 26A - 10 - nC
Qgd Gate-Drain Charge -- 11 --

Drain-Source Diode Characteristics

Vsb Diode Forward Voltage Vs =0V, Is=13A - 0.8 13 \Y
trr Reverse Recovery Time - 54 - ns
IF = 26A, di/dt = 100A/us
Qrr Reverse Recovery Charge -- 153 -- nC
Notes;

1. Repetitive Rating : Pulse width limited by maximum junction temperature
2. Pulse Test : Pulse Width < 300us, Duty Cycle < 2%

3. Guaranteed by design, not subject to production

Jun. 2016 Wing On STS Rev.A0

SNTZV13add



Typical Characteristics

Power Dissipation

Drain Current
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Typical Characteristics

Output Characteristics

Drain-Source On Resistance
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Typical Characteristics
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Characteristics Test Circuit & Waveform
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Characteristics Test Circuit & Waveform (continued)
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Classification Profile
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Classification Reflow Profiles

Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

Preheat & Soak
Temperature min (Tsmin)
Temperature max (Tsmax)
Time (Tsmin tOTsmax) (ts)

100 °C
150 °C
60-120seconds

150 °C
200 °C
60-120seconds

Average ramp-up rate
(Tsmax to TP)

3 °C/second max.

3°C/second max.

Liquidous temperature (Tv)
Time at liquidous (tv)

183°C
60-150seconds

217 °C
60-150seconds

Peak package body Temperature
(To)*

See Classification Temp in table 1

See Classification Temp in table 2

Time (te)** within 5°C of the specified
classification temperature (Tc)

20** seconds

30**seconds

Average ramp—down rate
(Tp to Tsmax)

6 "C/second max.

6 "C/second max.

Time 25°C to peak temperature

6 minutes max.

8 minutes max.

* Tolerance for peak profile Temperature (Tp) is defined as a supplier minimum and a user maximum.
** Tolerance for time at peak profile temperature (tp) is defined as a supplier minimum and a user maximum.

Table 1. Sn Pb Eutectic Process— Classification Temperatures (Tc)

Package Thickness

Volume mm3 < 350

Volume mm3 > 350

<2.5 mm

235°C

220°C

225 mm

220°C

220°C

Table 2. Pb-free Process — Classification Temperatures (Tc)

Package Thickness Volume mm3 < 350 Volume mm3 : 350-2000 Volume mm3 22000
<1.6 mm 260 °C 260 °C 260 °C
1.6-2.5mm 260 °C 250°C 245 °C
225 mm 250°C 245°C 245 °C
Reliability Test Program
Test ltem Method Description
Solder ability JESD-22, B102 5Sec, 245°C
HTRB JESD-22, A108 1000 Hrs, 80% of VDS max @ Tjmax
HTGB JESD-22, A108 1000 Hrs, 100% of VGS max @ Tj max
PCT JESD-22, A102 168 Hrs, 100%RH, 2atm, 121°C
TCT JESD-22, A104 500 Cycl es, -65°C~150° C
Jun. 2016

Wing On STS Rev.A0

SNTZV13add



Package Dimension

DFN 5x6 Package Outline

Note : Dimension D, D1 and E1 do not include mold flash or protrusions.
Mold flash or protrusions shall not exceed 10 mil.
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A 0.90 1.20 0.035 0.047 T T T T
B 0.30 0.51 0.012 0.020 5
C 0.19 0.25 0.007 0.010 ) - .
D 4.80 5.30 0.189 0.209 f N
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F 0.05 0.30 0.002 0.012
F1 0.35 0.75 0.014 0.030
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G1 0.35 0.75 0.014 0.030
H 3.34 3.90 0.131 0.154
K 0.762 - 0.030 -
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