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3.12  The following parameters are given for an nMOS process.
1t _=500A
* substrate doping N, = 1:10"*cm
* polysilicon gate doping N, = 1-10®cm?
* oxide-interface fixed-charge density N,_=2-10""cm?
(a) Calculate V. for an unimplanted transistor.

(b) What type and what concentration of impurities must be implanted to achieve V, =
+2V andV, =-2V?

SOLUTION:
(a) For unimplanted transistor,
O (substrate) = %[ﬂ ;—; =0.026n % =-0.35[V]
O, (gate)= T Nopaty _ 0.0261n —= 107 =0.59[ V]

PR L4510
D ;e = O (substrate) - ¢ (gate) = —0.35-0.59 = —0.94[ V]

QBO =\j2qNA.subEnl2¢F|
=V2xL6x107"" 10" x11.7x8.85%10™ x2x0.35
=-4.82x10*[C/cm?

39x885x107"

C -8
50010

ax

= Eax _ =6.9x107°[F/cm? |
!

ax
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Vo =¢GC._2¢F_Q§9_-_ng_

Cax Cm
—4.82x107® 10 -19
- ~0.94-2x(-0.35) - - )_2x10 <o
6.9x10 6.9x10
=0.41[V]
(b) For V; =2V

v, =2=vm-%=o_412_.&.
ox ox

Negative charges needed in this case, so it must be p-type implant in the amount of
Qu =N, =(Vr = V0 )Co

6.9x107° nl . -3
N; =(2"O.4UXW=685X10 [cm ]

For V, = -2V ,positive charges need, must be n-type implant,

6.9%107*

— 12 -3
N =(2+0.41)X =5 = L04x10 [em™]
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