semi D PED2312

Dual Enhancement Mode Power MOSFET (N- and P- Channel)
DESCRIPTION (7/8)D1 (5/6)D2

The PED2312 uses advanced trench technology to provide
excellent Rps(on), low gate charge and operation with gate @1 | G2, |
voltages as low as 2.5V. This device is suitable for use as a °—| M b
load switch or in PWM applications.
(1s1 (3)s2
GENERAL FEATURES N-Channel MOSFET  P-Channel MOSFET
® P-Channel
Vs = -20V,Ip = -3A sl 1= 85pD1
Rosiony = 110mQ @ Ves=-2.5V 62 7p|pD1
S22 3 6= D2
R =85mQ @ Ves=-4.5V
DS(ON) @ Ves G2 4 S|E D2

® N-Channel
Vps = 20V,Ip = 3A
Rosony = 65m Q @ Ves=2.5V

RDS(ON) =50mQ @ VG3=4.5V

Schematic diagram

Application
@ PWM applications
@®Load switch DFN3X2-8L top view

@ Power management

Absolute Maximum Ratings (TA=25°Cunless otherwise noted)

Parameter Symbol N-Channel P-Channel Unit
Drain-Source Voltage Vbs 20 -20 \Y
Gate-Source Voltage Vas 10 +12 \Y,
Drain Current-Continuous I 3.5 -3 A
Drain Current -Pulsed (Note 1) lom 10 -10 A
Maximum Power Dissipation Pp 0.8 0.8 w
Operating Junction and Storage Temperature Range T4, Tste -55 To 150 C

Thermal Characteristic

Thermal Resistance,Junction-to-Ambient (Note 2) Resa 100 CIW
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semi D

PED2312

N-Channel

Electrical Characteristics (TA=25°Cunless otherwise noted)

Parameter Symbol Condition | Min | Typ | Max | Unit
Off Characteristics
Drain-Source Breakdown Voltage BVbss Ves=0V [p=250pA 20 - \%
Zero Gate Voltage Drain Current Ipss Vps=20V,Vgs=0V - - 1 MA
Gate-Body Leakage Current lgss Ves=%£10V,Vps=0V - - +100 nA
On Characteristics (Note 3)
Gate Threshold Voltage Vasth) Vps=Vas,p=250pA 0.5 0.7 1.0 \Y
Ves=2.5V, Ip=2.5A - 65 90 mQ
Drain-Source On-State Resistance Rbs(on)
Vgs=4.5V, 1p=2.9A - 50 65 mQ
Forward Transconductance grs Vps=5V,Ip=2.9A - 8 - S
Dynamic Characteristics (Note4)
Input Capacitance Ciss - 300 - PF
VDS=1 OV,VGS=OV,
Output Capacitance Coss - 120 - PF
F=1.0MHz
Reverse Transfer Capacitance Crss - 80 - PF
Switching Characteristics (Note 4)
Turn-on Delay Time tdon) - 10 15 nS
Turn-on Rise Time tr Vpp=10V,Ip=2.9A - 50 85 nS
Turn-Off Delay Time td(ofr) Ves=4.5V,Reen=6Q . 17 45 nS
Turn-Off Fall Time t - 10 20 nS
Total Gate Charge Qq - 4.0 10 nC
Vps=10V,Ip=2.9A,
Gate-Source Charge Qgs - 0.65 - nC
VGS=4.5V
Gate-Drain Charge Qg - 1.2 - nC
Drain-Source Diode Characteristics
Diode Forward Voltage (Note 3) Vsp Ves=0V,Is=2.9A - 0.75 1.2 \Y
Diode Forward Current (Note 2) Is - - 29 A
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semi D PED2312

P-Channel
Electrical Characteristics (TA=25Cunless otherwise noted)
Parameter Symbol Condition ‘ Min ‘ Typ | Max | Unit
Off Characteristics
Drain-Source Breakdown Voltage BVpss Ves=0V Ip=-250pA -20 - \%
Zero Gate Voltage Drain Current Ibss Vps=-20V,Vgs=0V - - -1 WA
Gate-Body Leakage Current lgss Ves=t£12V,Vps=0V - - +100 nA
On Characteristics (Note 3)
Gate Threshold Voltage VGS(th) VDs=VGs,|D=-250|JA -0.45| -0.7 -1 V
Vgs=-4.5V, Ip=-2.5A - 85 110 mQ
Drain-Source On-State Resistance Ros(on)
Vgs=-2.5V, Ip=-2A - 110 140 mQ
Forward Transconductance grs Vps=-5V,Ip=-2.8A - 9.5 - S
Dynamic Characteristics (Note4)
Input Capacitance Ciss - 405 - PF
VDS='1 OV,VGs=0V,
Output Capacitance Coss - 75 - PF
F=1.0MHz
Reverse Transfer Capacitance Crss - 55 - PF

Switching Characteristics (Note 4)

Turn-on Delay Time tdon) - 11 - nS
Turn-on Rise Time t; Vop=-10V,Ip=-1A - 35 - nS
Turn-Off Delay Time tacorn) Vgs=-4.5V,Reen=10Q - 30 - nS
Turn-Off Fall Time tr - 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 Qg - 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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PED2312

N-CHANNEL TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS

Vout

Figure 1:Switching Test Circuit
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Ip- Drain Current (A)
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Po Power(W)

Ip- Drain Current (A)

P-CHANNEL TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
Widd
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Figure 1:Switching Test Circuit

N
_ \\\
N

. ™~

1] 20 40 &0 80 100 120 140

T,-Junction Temperature(C)
Figure 3 Power Dissipation

10

/ Vgs=5thru2.s5V
8
- 2V

6 F-""

4

2

1.5V
4]
0 2 4 6 8 10

Vds Drain-Source Voltage (V)
Figure 5 Output CHARACTERISTICS

Ip- Drain Current (A)

Rdson On-Resistance( Q)

—ton —t, ]
taon) — t taorny — t
90% 90%
Vout INVERTED I
— 10% 10%\____
X 90%
Vin 50% 50%
- \
PULSE WIDTH

Figure 2:Switching Waveforms

A
2 \"
\‘\
1 \
) \
0 30 60 90 120 150
T,-Junction Temperature(C)
Figure 4 Drain Current
o7
0.14
Vas =25V
|
0.1 i
Vs =458V
0.08
0.05
002
0 1 2 3 4 1 & T
Ip- Drain Current (A)
Figure 6 Drain-Source On-Resistance

WWW.SEMI-ONE.COM

Page 7



semi D

PED2312

2.0

2.0 ﬂ
1.6 /
-~ 1.2
C
5 Te=25°C
3 os T ~J
-g Tc=125 c\\ / /
O o4 S
& /A==
0.0 —/ ‘
0.0 0.5 1.0 1.5
Vgs Gate-Source Voltage (V)
Figure 7 Transfer Characteristics
0.30
o
\g 0.24
c Ip=3A
k7
7 0.18
Q
14
CCI) 0.12
?
e —
¢ 0o0s
0.00
8] 1 2 3 4 5
Vgs Gate-Source Voltage (V)
Figure 9 Rdson vs Vgs
° |
— Ip=3A /
b /
() 6
g L/
g / Vps =10V
O] 4
[&]
5 /
o
@ /
L =2
©
o /
(2]
(®2]
= 0
0 2 4 6 8

Qg Gate Charge (nC)
Figure 11 Gate Charge

10

Normalized On-Resistance

C Capacitance (pF)

Is- Reverse Drain Current (A)

1.6 ‘ ‘

Vgg=45V
Ip=3A

pd

1.4 —

1.2 /

v

1.0
//
0.8 >
0.6
-50 -25 0 25 50 75 100 125 150

T,-Junction Temperature(C)
Figure 8 Drain-Source On-Resistance

k Ciss
r—

800

600

400

200
COSS
Crss —_—
o]
o] 5 10 15 20
Vds Drain-Source Voltage (V)
Figure 10 Capacitance vs Vds
10 T
a4
.4
s 77
7 77
,/ V4
VA
TJ=150°cM‘_/ Ty=-50°C
1 | | /
| | ¥ i F A A
Tyj=25°C H“f:;" ;’
/77
F A
/7]
[/
0.1
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Vsd Source-Drain Voltage (V)
Figure 12 Source- Drain Diode Forward

WWW.SEMI-ONE.COM

Page 8



semi D PED2312

10 [ — = e —— 100 ps T
| ——H -
Limited by Rpsjon)’ ~
| L Moy
2 \l: ~ ~ - N
N LW E 1ms
NI NN
) = = = ~H—=
= E kﬁ\‘ ] 10 ms T
S
~
®) L RN
c N
T Y 100 ms
5 0.1 N L
— 1s
- — Ta=25°C g
o} 10's
— [ 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 = ' —
3! —D=05 =
s | ———ci
= — 02 [
gs B i
10 =01 -t
= E I — -
= — 005 = :
T © T L — T 1
o = ey s - :
g % — 0.02 = —--"’:-‘ ) PJLM |
S & Ll—oot 1T 1 PRI
€ = 107 == ’4—1_—5‘
o = §
zZ 5 1 1. Reda (t=r () * Raus
=% L Single Pulse 2. Reua=See Datasheet
T~ C 3 TmTa=P*Raum(t)
E A 4 Duty Cycle, D=t1/42
10° e - t
107 107 10 107" 10° 10" 10°

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

WWW.SEMI-ONE.COM Page 9



PED2312

DFN3X2-8L PACKAGE INFORMATION
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N8
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Top View
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ANANANA
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Bottom View

Al

A3

Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Max. Min. Max.
A 0.700/0.800 | 0.800/0.900 | 0.028/0.031 0.031/0.035
A1 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 2.900 3.100 0.114 0.122
E 1.900 2.100 0.075 0.083
D1 0.820 1.020 0.032 0.040
E1 0.430 0.630 0.017 0.025
k 0.200MIN. 0.008MIN.
b 0.250 0.350 0.010 0.014
e 0.650TYP. 0.026TYP.
L 0.250 0.450 0.010 0.018
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