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Description

P-channel Enhancement Mode Power MOSFET

Features Application
e Vps=-20V, Ib=-5A o PWM Applications
Roson) <48mQ @ Ves = -4.5V e Load Switch
Rbson) <65mQ @ Ves = -2.5V ¢ Power Management

Advanced Trench Technology
Excellent Rpsionyand Low Gate Charge
Lead free product is acquired

ESD Rating: HBM 2.0KV

G S
SOT-23 top view Schematic Diagram

Absolute Maximum Ratings (Ta=25°C unless otherwise specified)

Symbol Parameter Max. Units
Vbss Drain-Source Voltage -20 V
Vass Gate-Source Voltage 18 \%

. . Ta=25TC -5
Ip Continuous Drain Current - A
Ta=70C -4
lom Pulsed Drain Current "¢’ -30 A
Pp Power Dissipation Ta=25C 15 w
Reua Thermal Resistance, Junction to Ambient 104 T
Ty, Tste | Operating and Storage Temperature Range -55 to +150 C
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Electrical Characteristics (T,=25C unless otherwise specified)

Symbol Parameter Test Condition Min. | Typ. | Max. | Units
Off Characteristic
V(BRr)DSS Drain-Source Breakdown Voltage Ves=0V,Ip= -250pA -20 - - \%
Ipss Zero Gate Voltage Drain Current Vps = -20V, Vgs = 0V, - - -1 MA
Iess Gate to Body Leakage Current Vps =0V, Vgs = 8V - - +10 uA
On Characteristics
Vas(ih) Gate Threshold Voltage Vps= Ves, Ip=-250pA | -04 | -0.7 | -1.0 \Y
Static Drain-Source on-Resistance Ves =-4.5V, Ip =-4A - 38 48
Rbs(on) 12 _ _ mQ
note Vgs =-2.5V, Ip =-4A - 48 65
Dynamic Characteristics
Ci Input Capacitance - 950 - F
= P ~apacTa Vobs =-10V, Ves = 0V, P
Coss Output Capacitance - 165 - pF
. f=1.0MHz
Crss Reverse Transfer Capacitance - 120 - pF
Qq Total Gate Charge Voe = 10V, In = 4A - 12 - nC
Qgs Gate-Source Charge VDS ~ 4 5\’/ °TT - 1.4 - nC
Qgq Gate-Drain(“Miller’) Charge es = - 3.6 - nC
Switching Characteristics
tacon) Turn-on Delay Time - 12 - ns
: " Vop = -10V, Ip = -2A,
tr Turn-on Rise Time - 10 - ns
X RG = 3Q, VGEN=-4.5V,
tacomn Turn-off Delay Time - 19 - ns
: R1=2.5Q
te Turn-off Fall Time - 25 - ns
Drain-Source Diode Characteristics and Maximum Ratings
| Maximum Continuous Drain to Source Diode Forward 4 A
s Current
Ism Maximum Pulsed Drain to Source Diode Forward Current - - -16 A
Drainto S Diode F d
Vo rain to Source Diode Forwar Vs = OV, s = -4A ] ] 19 Vv
Voltage

Notes:1. Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature

2. Pulse Test: Pulse Width<300us, Duty Cycle<2%
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Figure1: Output Characteristics

Figure 2: Typical Transfer Characteristics
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Figure 3:On-resistance vs. Drain Current Figure 4: Body Diode Characteristics
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Figure 5: Gate Charge Characteristics Figure 6: Capacitance Characteristics
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Figure 7: Normalized Breakdown Voltage vs. Figure 8: Normalized on Resistance vs.
Junction Temperature Junction Temperature
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Figure 9: Maximum Safe Operating Area Figure 10: Maximum Continuous Drain Current
vs. Ambient Temperature
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Figure.11: Maximum Effective Transient
Thermal Impedance, Junction-to-Ambient
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Test Circuit

Gate Charge Test Circuit & Waveform
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Resistive Switching Test Circuit & Waveforms
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Unclamped Inductive Switching (UIS) Test Circuit & Waveforms
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Package Mechanical Data-SOT-23

Dimensions
Ref Millimeters Inches
G——&% Min. | Typ.| Max.| Min. | Typ.| Max.
1 E réﬂ A | 230 | 2.40 | 2.50 [ 0.091]0.095 | 0.098
| B | 280|290 | 3.00|0110]0.114]0.118
c 1.90 REF 0.075 REF
< w D | 035/ 040 045 0.014]0.016]0.018
| E | 120 | 1.30 | 1.40 | 0.047] 0.051] 0.055
% L] F | 090 | 1.00 | 1.10 [ 0.035]0.039 | 0.043
C - F G 0.10 | 0.15 0.004 | 0.006
B D H | 0.20 0.008
I | o 010 | o 0.004
SOT-23
Package Information-SOT-23
PO P2 QQ Dimensions
w Ref. Millimeters Inches
f@ o olo &g o
n S At > A0 315+0.3 | 0.124+0.012
) O O[O BO 277+03 | 0.109+0.012
c 178 7.0
AQ P1 DO 1.50£0.1 0.059 * 0.004
E 175+02 | 0.069 +0.008
E1 13.3£0.3 0.524+ 0.012
F 3.5+0.2 0.138 + 0.008
PO 400+02 | 0.157 +0.008
P1 400+02 | 0.157 +0.008
P2 200+0.2 | 0.079 +0.008
W 80002 | 0.315+0.008
W1 11.5¢1.0 0.453 + 0.039
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Recommended Reflow Soldering Profile
Limiting Values*
The below temperature profile for moisture sensitivity characterization is based on the IPC/JEDEC joint i
standard: J-STD-020D-01.
Profile Feature Pb-free assembly
Average ramp-up rate (Tsmaxto Tp) 3 °C/s maximum
Preheat 150 °C
Temperature minimum (Tsmin) Temperature 200 °C
maximum (Tsmax) Time (tsminto tsmax) 60sto 180 s
' o ' 217 °C
Time maintained above Temperature (Tt) Time () 60's to 150 s
Peak/classification temperature (Tp) 260 °C
Number of allowed reflow cycles 3
Time within 5 °C of actual peak temperature (tp) 20sto40s
Ramp-down rate 6 °C/s maximum
Time 25 °C to peak temperature 8 minutes maximum
temperature
Ty critical zone
TL_ to Tp
ramp-upﬁx
Y
TL | ——————
TSpnax
v
TTin
- ‘tﬁ -
preheat
25°C
< tosec to peak - time:
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