n
_H
i)
O
ad
O
A
7
<
%)
LLI
e
>
Ll
A
n
e
Z
@)
ad
T
O
LLI
—
LLI




OBJECTIVE

MOSFETS



N-Channel E-MOSFET showing channel
length L. and channel width W
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Enhancement Mode MOSFET Construction

Si0,

D n-doped
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\ n-doped
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The Drain (D) and Source (S) connect to the to n-doped regions

These n-doped regions are not connected via an n-channel without an
external voltage

The Gate (G) connects to the p-doped substrate via a thin insulating layer
of SIO,

The n-doped material lies on a p-doped substrate that may have an
additional terminal connection called SS



Specification Sheet

2IN4351
CASE 20-03, STYLE 2
TO-72 (TO-206AF)
MAXIMUM RATINGS 3 Drsin
Ratimg Symbal Value Unbt

Drain-Source Voliage Vi 25 Vde |J .
Dvain-Gate Voltage Voo 30 Ve 2 _ BE—
GateSource Voliage® Vs 3 Vide oo
Divain Current Io 30 mAde ! :
Total Device Distipation @ Ty = 25°C [ 0 mW 4

Derate above 25°C g 1.7 mW/C MOSFET
Junction Temperature Range Ty 175 " SWITCHING
Storage Temperatare Range Tug 65 i +175 C N-UHANNEL - ENHANCEMENT

* Tensrilem possntials of # 73 ol will sl cawne par-onide failere

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted, )

]_ Charscteristic | symbot | Min | Max | wair |

OFF CHARACTERISTICS

Dwain-Source Breakdown Voltage Vinrirsx 25 Ve
il = 10 uA, Vg =0}

Fero-(iate-Yoltage Drain Curment Lss
(Vpg = 10V, Vgg =0) T, =25°C - 10| nade

Ty = 150°C - 0| pAde

Guig Reverse Current b = £10 | pAde
(Vgs = % 15 Ve, Vg = 0)

ON CHARACTERISTICS

Gute Threshold Voltage Vas | 10 3 Ve
Vs = 10V, [ = 104A)

Diain-Source On- Vi Viusiomy Lo L4
(I =20 mA, Vigg = 10V)

On-State Drain Current Tpnicn 30 - mAde
Vg = 10V, Vg = 10 ¥}

SMALL-SIGNAL CHARACTERISTICS

Forward Transfer Admittance ¥l 1000 - Hmbo
(Vs =10V, I = 20mA, [ = LOkHz)

Input Capacitance i - 50 pF
(Vpg = 10V, Vgg =0, f = 140 kHz)

Reverss Transfer Capacitance Com - 1.3 pF
(Vg =0, Vgs =0, 1 = 140 kHz)

[hrain-Substrate Catandh - 5.0 pF
(Vpcsmy = 10V, [ = 140 kHz)

Drain-Source Resislance iuiomy - 300 ohms
(Wgs =10V, I =0, 1= 1.0KHz)

SWITCHING CHARACTERISTICS

Tum-On Delay (Fig. 5) Lap - 45 s

Res Tune Tge 81 :3 : 21:::3:;?'“ e L 63 ns

fos =
Ture-CHf Debay (Fig. 7 | o Figure %; Times Circuit Delermined) laz N L =
Fall Time (Fig. &) Ty = 100 ns




E-MOSFET Symbols
n-channel
(g_J % ss

oD

I._
A [y
O

S

(a)



Basic Operation

The Enhancement mode MOSFET only operates in the enhancement mode.

Al (mA) Al (mA)
D D
10 VGS=+8V
91—
8 L
7= VGS=+?V
6
T Vos =46V
4 L
3 I VGS:'l"j‘V
2 -
1 — VGS=+4V
| : : pm Vs =+3V
Al 1 15 20 25 P
VGS:VTZZV

Vs is always positive

Ipss = 0 when VGs < VT

As VGs increases above VT, Ip increases

If VGs is kept constant and Vbs is increased, then Ip saturates (Inss)
The saturation level, Vbssat is reached.



Transfer Curve
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To determine Io given Ves:  In=Kk (Ves - V1)*
where V1 = threshold voltage or voltage at which the MOSFET turns on.
k = constant found in the specification sheet
k =
2
The P-Spice determination of k (Veson - V)

IS based on the geometry \V KP
of the device: k=( - j( 5

ID(on)

j where KP = unCox



p-Channel Enhancement Mode MOSFETs

The p-channel Enhancement mode MOSFET is similar to the
n-channel except that the voltage polarities and current
directions are reversed.
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Summary Table

D-MOSFET
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