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GOFORD Lead-free Green 230 1
DESCRIPTION
The 2301 uses advanced trench technology to provide D
excellent Rps(on), low gate charge and operation with gate |—
voltages as low as 2.5V. This device is suitable for use as a G |"
load switch or in PWM applications. |_
S
GENERAL FEATURES
® Schematic diagram
Vbpss | Rbson) | Rpbs(ony Ip I_TLID
@-4.5v(Typ)|@-2.5V(Typ
-20V 48mQ 61mQ -3A ‘ 2301
® High Power and current handing capability
@® ROHS Compliant Marking and pin Assignment
@® Surface Mount Package
Application
@®PWM applications
@ Load switch
SOT-23
@ Power management
Ordering Information
Part Number Marking Case Packaging
2301 2301 SOT-23 3000pcs/Reel
Absolute Maximum Ratings (TA=25°Cunless otherwise noted)
Parameter Symbol Limit Unit
Drain-Source Voltage Vbs -20 \Y
Gate-Source Voltage Ves +10 \Y
Drain Current-Continuous I -3 A
Drain Current -Pulsed (Note 1) Y -10 A
Maximum Power Dissipation Pp 1 w
Operating Junction and Storage Temperature Range T, Tste -55 To 150 C
Thermal Characteristic
Thermal Resistance,Junction-to-Ambient (Note 2) ‘ Resa 125 l CIW |

Electrical Characteristics (TA=25Cunless otherwise noted)

Parameter Symbol ‘ Condition ‘ Min ‘ Typ ‘ Max ‘ Unit
Off Characteristics
Drain-Source Breakdown Voltage BVbss Vgs=0V Ip=-250pA -20 -24 - \%
Zero Gate Voltage Drain Current Ipss Vps=-20V,Vgs=0V - - -1 MA
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Gate-Body Leakage Current less Ves=10VVos=0V | - | - | 100 | nA
On Characteristics (Note 3)
Gate Threshold Voltage Vas(in) Vps=Vas,|lp=-250pA -05 | -0.7 -0.9 \Y,
Vgs=-4.5V, Ip=--1.7A - 48 56 mQ
Drain-Source On-State Resistance Robs(on)
Vgs=-2.5V, Ip=--1.7A - 61 84 mQ
Forward Transconductance grs Vps=-5V,Ip=-2.8A - 9.5 - S
Dynamic Characteristics (Note4)
Input Capacitance Ciss - 405 - PF
VDS='1 OV,VGS=OV,
Output Capacitance Coss - 75 - PF
F=1.0MHz
Reverse Transfer Capacitance Crss - 55 - PF
Switching Characteristics (Note 4)
Turn-on Delay Time taon) - 11 - nS
Turn-on Rise Time tr Vop=-10V,Ip=-1A - 35 - nS
Turn-Off Delay Time ta(off) Ves=-4.5V,Rcen=10Q - 30 - nS
Turn-Off Fall Time te - 10 - nS
Total Gate Charge Qq - 3.3 12 nC
VDS=-1 OV,|D=-3A,
Gate-Source Charge Qgs - 0.7 - nC
VGs=-2.5V
Gate-Drain Charge Qgd - 1.3 - nC
Drain-Source Diode Characteristics
Diode Forward Voltage (Note 3) Vsp Ves=0V,Is=1.3A - - -1.2 \Y,
Diode Forward Current (Note 2) Is - - -1.3 A

Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature.

2. Surface Mounted on FR4 Board, t < 10 sec.
3. Pulse Test: Pulse Width < 300us, Duty Cycle < 2%.
4. Guaranteed by design, not subject to production
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Po Power(W)

Ip- Drain Current (A)

TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS

Widd
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Figure 1:Switching Test Circuit
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Figure 5 Output CHARACTERISTICS
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Figure 2:Switching Waveforms
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Rdson On-Resistance( Q)

2.0 1.6 ‘ ‘
/ﬂ 8 Vgs =45V /
1.6 S 14| lb=3A
_ / o pe
< 2]
= 12 T 1z S
5 < AT
£ T 25°C Q
3 =
O os v ~{ T 10
< T | 125 °C / =
£ - =
5 0.4 \ / h g 0.8 //
| : [e) el >
P // /A S
0.0 -/ ‘ 0.6
0.0 0.5 1.0 1.5 2.0 -50 -25 o] 25 50 75 100 125 150
Vgs Gate-Source Voltage (V) T,-Junction Temperature(C)
Figure 7 Transfer Characteristics Figure 8 Drain-Source On-Resistance
0.30 800
0.24 \
Ip=3A o %0
e
0.18 § Cies
IS 400
0.12 \ 8
\ o
©
—— (@] 200
0.06 O Coss
Crss —_—
0.00 o]

8] 1 2 3 4 5 & o] 5 10 15 20
Vgs Gate-Source Voltage (V) Vds Drain-Source Voltage (V)
Figure 9 Rdson vs Vgs Figure 10 Capacitance vs Vds
8 10 T
| / 77
Ip=3A S

6 //

Is- Reverse Drain Current (A)

Vgs Gate-Source Voltage (V)

4 | | ¥ i F A A
/ Ty=25°C n.\f:!:' ;’
/77
/ /1 F,!
2
/ / /
0 0.1 / /
0 2 4 6 8 10 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Qg Gate Charge (nC) Vsd Source-Drain Voltage (V)
Figure 11 Gate Charge Figure 12 Source- Drain Diode Forward
www.gofordsemi.com TEL: 0755-29961263 FAX:0755-29961466

(HD)



GOFORD

2301

10 [ — = e —— 100 ps T
I —— ~
Limited by Rpsjon)’ ~
| L Moy
2 \l: ~ ~ - N
N LW E 1ms
= ; ',/ NN N TN | |
) = = = ~——
= E kﬁ\‘ ] 10 ms T
>
~
&) L RN
c N
T Y 100 ms
5 0.1 N L
— 1s
; — Ta=25°C -
o — . 10s
— [ Single Pulse 100 s, DC
BVDSS Limited —_
0.01 L L
0.1 1 10 100
Vds Drain-Source Voltage (V)
Figure 13 Safe Operation Area
]
NS = ' —
e —D=05 =
s | —
= — 02 T ,#
g8 [ m_n—
10" =01 —
= E I — -
— — 005 - i
T © T L — T 1
Q = ey s - :
N % — 002 =T _---:H L Pou 1
C 5 =001 =TT -1 RIE S
EF- 10 ‘ — == ’4—1_—;-‘ 3
o = §
zZ 5 1 1. Reda (t=r () * Raus
=% L Single Pulse 2. Reua=See Datasheet
T~ C 3 TmTa=P*Raum(t)
© N 4. Duty Cycle, D=t1/2
= 10 - e g
107 107 10 107" 10° 10" 10

Square Wave Pluse Duration(sec)
Figure 14 Normalized Maximum Transient Thermal Impedance

www.gofordsemi.com

TEL: 0755-29961263

FAX:0755-29961466

(HD)



GOFORD 2301

SOT-23 Package information

A
K B
D
G
| | H
| |
SOT-23
Dim MIN NOM MAX
A 2.80 2.90 3.00
B 1.20 1.30 1.40
C 0.90 1.00 1.10
D 0.39 0.40 0.45
E 0.20MIN
G 1.90REF
H 0.00 - 0.10
J 0.05 0.10 0.15
K 2.30 240 2.50
All Dimensions in mm
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