
PAGE  .  1July 29,2011-REV.00

PJ2301

FEATURES
•  RDS(ON), VGS@-1.8V,ID@-1.5A=200mΩ
•  RDS(ON), VGS@-4.5V,ID@-2.2A=105mΩ
• Advanced Trench Process Technology
• High Density Cell Design For Ultra Low On-Resistance
• Specially Designed for DC/DC converters
• Low gate charge
• In compliance with EU RoHS 2002/95/EC directives

MECHANICAL   DATA
• Case: SOT-23 Package
• Terminals : Solderable per MIL-STD-750,Method 2026
• Marking : 01

 20V P-Channel Enhancement Mode MOSFET

Maximum  Ratings  and  Thermal  Characteristics (TA=25OC  unless otherwise noted )

NOTES:

    1. Mounted on minimum pad layout.

    2. Mounted on 50cm2 copper pad area.

PA RA ME TE R S ymbo l L i mi t Uni ts

D ra i n-S ource  Vo ltage V D S -20 V

Gate-S ource  Vo ltage V GS +8 V

C ont i nuous D ra i n Current (No tes  1 )
S teady-S ta te
S teady-S ta te

t  < 5s

TA=25 OC
TA=70 OC
TA=25 OC

ID

-1 .75
-1 .4
-2

A

P ulsed  D ra i n C urrent (No tes  1 ) IDM 10 A

P ower  D i ss i pa t i on (No tes  2 ) TA=25 OC
TA=70 OC P D

700
450 mW

Typ i ca l The rma l Res i s tance  (No tes  1 ) R θJA 175 OC /W

Typ i ca l The rma l Res i s tance  (No tes  1 ) RθJL 65 OC /W

Opera t i ng  Junct i on and  S to rage  Tempera ture  Range TJ,TS TG -55  to  + 150 OC

0.120(3.04)
0.110(2.80)

0.056(1.40)
0.047(1.20)

0.079(2.00)
0.070(1.80)

0.004(0.10)MAX.

0.020(0.50)
0.013(0.35)

0.044(1.10)
0.035(0.90)

0.
00

6(
0.

15
)M

IN
.

0.008(0.20)
0.003(0.08)
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ELECTRICAL  CHARACTERISTICS

P aramete r S ymbo l Tes t C ond i t i on Min. Typ . Max. Uni ts

S ta ti c

D ra i n-S ource  B reakdown Vo ltage B V DS S V GS=0V, ID= -250μA -20 - - V

Gate  Thresho ld  Vo ltage V GS (th) V D S=V GS,  ID= -250μA -0 .5 -0 .7 -0 .9 V

D ra i n-Source  On-S ta te  Res i s tance RD S(on) VGS= -4.5V, I D= -2.2A - 90 105

mΩD ra i n-Source  On-S ta te  Res i s tance RD S(on) VGS= -2.5V, I D= -1.7A - 120 140

D ra i n-Source  On-S ta te  Res i s tance RD S(on) VGS= -1.8V, I D= -1.5A - 170 200

Zero  Ga te  Vo ltage  D ra i n C urrent IDS S VDS= -16V, VGS=0V - - -1 μA

Gate Body Leakage IGS S V GS= +8V, V D S=0V - - +100 nA

Dynamic

Forward Transconductance g FS V D S= -10V, ID= -1 .7A 4 6 - S

Tota l Ga te  Charge Qg

V D S= -10V, ID= -2 .2A
VGS= -4.5V

- 4 -

nCGate -S ource  C harge Qg s - 0 .5 -

Ga te -D ra i n C harge Qg d - 1 -

Turn-On Ti me ton

VDD= -16V ,
ID= -2.2A, VGS= -4.5V

RGEN=2.5Ω

- 8 -

ns
Turn-Off  Ti me toff - 35 -

Turn-On Ri se  Time t r - 15 -

Turn-Off  F a ll  Ti me t f - 25 -

Input Capac i tance C i ss

V D S= -10V, V GS=0V
f=1 .0MHZ

- 200 300

pFOutput C apac i tance C os s - 90 140

Reverse  Transfe r Capac i tance C rss - 40 60

Gate  Res i s tance Rg
V DS=0V, V GS=0V

f=1 .0MHZ
- 12 - Ω

S ource -D ra i n D iode

Max. D i ode  F o rward  C urrent Is - - - -2 A

D i ode  F o rward  Vo ltage V S D IS= -1A , V GS=0V - -0 .79 -1 V

B ody-D i ode  Reverse  Recovery
Ti me trr

IS= -2 .1A , d i /d t=100A /μs
- 30 - ns

B ody-D i ode  Reverse  Recovery
C harge Qrr - 12 - nC
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CHARACTERISTIC CURVES
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Fig.3 Transfer Characteristics

Fig.2 On-Region Characteristics
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 Fig.4 On-Resistance vs. Drain Current and Gate Voltage

Fig.5 On-Resistance vs. Gate-Source Voltage

Fig.1 Capacitance Variation
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Fig.6 On-Resistance Variation with Temperature
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CHARACTERISTIC CURVES

Fig.7 Gate-to-Source and Drain-to-Source vs. Total Charge Fig.8 Diode Forward Voltage vs. Current

Fig.9 Resistive Switching Time Variation vs. Gate Resistance Fig.10 Drain-to-Source Leakage Current vs. Voltage

Fig.11 Thermal Response

10

100

1000

10000

2 4 6 8 10 12 14 16 18 20

-VDS, Drain-to-Source Voltage (V)

-I
D

S
S
, 

L
e
a
ka

g
e
 (

n
A

)

TJ = 75°C

TJ = 100°C

TJ = 150°C

0

1

2

3

0.3 0.4 0.5 0.6 0.7 0.8 0.9

-VSD, Source-to-Drain Voltage (V)
-I

S
,S

o
u
rc

e
 C

u
rr

e
n
t 

(A
)

VGS = 0V
TJ = 25°C

RG, GATE RESISTANCE (�)

t,
 T

IM
E

 (
n
s
)

1

10

100

1000

1 10 100

td(OFF)

td(ON)

tf

tr

VDD = −16 V
ID = −2.1 A
VGS = −4.5 V

QG, TOTAL GATE CHARGE (nC)

3

6

9

12

15

0

−VGS

D = −2.1 A
J = 25°C

0

1

2

3

4

5

0 1 2 3
0

1

2

3

4

5

GS
,

−V
 G

AT
E−

TO
−S

OU
RC

E 
VO

LT
AG

E 
(V

)

−V
DS

, D
RA

IN
−T

O−
SO

UR
CE

 V
OL

TA
GE

 (V
)

QGDQGS

−VDS

QT

4

ID = −2.1 A
TJ = 25°C

Normalized Thermal Transient Impedance, Junction-to-Ambient

N
or

m
al

iz
ed

 E
ffe

ct
iv

e 
Tr

an
si

en
t

Th
er

m
al

 Im
pe

da
nc

e

2

1

0.1

0.01
10–4 10–3 10–2 10–1 1 10 600

0.2

0.1

0.05

0.02

Single Pulse

Duty Cycle = 0.5

1. Duty Cycle, D =
2. Per Unit Base = R  = 62.5�C/W

3. TJ  – TA = PDMZ (t)
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Notes:

4. Surface Mounted
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MOUNTING PAD LAYOUT

•  Packing information

   T/R - 12K per 13" plastic Reel

   T/R - 3K per 7” plastic Reel

ORDER INFORMATION

LEGAL STATEMENT

Copyright PanJit International, Inc 2011
The information presented in this document is believed to be accurate and reliable. The specifications and information herein
are subject to change without notice. Pan Jit makes no warranty, representation or guarantee regarding the suitability of its
products for any particular purpose. Pan Jit products are not authorized for use in life support devices or systems. Pan Jit
does not convey any license under its patent rights or rights of others.
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