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Abstract

The purpose of this experiment is to evaluate the noise dependency on the gate dimensions of

sourse, drain, and gate electrode doped with PH,

the p-ch MOSFET which is fabricated of p’
gas in type-N Si sudstrate.

Experimental results indicate that: for the constant gate area and reletively thick films, noise

level tends to decrease for the W/L. ratio over unity, which generally conforms with theoretical

observations, but its variation with the change in the thickness of film is less than the theoretically

predicted for the W/L ratio below unity.
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fﬂble:- The dimension of various MOSFET bl
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Bla oL | & W | Lxw w) THLE R2 5 TRT A poly-Si CVD AR
NO o] 4] #PIEE phosphine Mol =& poly-Si HEHiel
1 10 500 5 x10° WEE Jebhdich
2 20 250 5 %10 ‘
3 40 125 5 x10°
4 71 71 5 x10?
5 125 40 5 x10* \ o1
6 10 100 1 x10* £
7 20 200 4 x10° g’_ \
8 50 500 2,5 x10* aon
9 100 1250 1.25%10*
10 200 2000 4 x10°
1. Mask #$fF
(1 Z—IO-Mask D REE 5161 fa e < pH,/:H‘
(2) 2_(1)_0 Mask ;Elﬁu}f_gz_% th 4] lidi Fpa A re- ad1. FeAE aAgke| #@3
peater 2 15 15um waferol B 2880478 upsze Fig. 1. The variation of resistivity.
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Table2, Fabrication process and conditions.
& 3 LN 412 £(C) |4l 2yt F oA
1. Si0, =#¥4 Wet  Abs} 1100 50 6000
2. Photo etching - - (MASK 1)
3. 4% (BBr)&4t Pre—depo 1000 20 -
4. Drive in
Wet Ab3}H 1000 35 5000
(8i0, =¥ 4)
5. Photo etching - (MASK2)  (Gate)
6. Gate &4 Dry 4b3} 1100 60 1181/ (1200)
- Dry Atz 1100 35 818 / (800)
~ Dry Abs} 1100 10 443 / (400)
- Dry Absh 1100 1 228 / (200)
- Dry Atsh 1100 1 144 / (100)
7. Poly Si #A
CVD 700 14 -
(PH; doping)
8. Si0, =34 CVD 850 10 1000
9. Si0, etching - - (MASK3)
10. Contact hole - - (MASK4)
1. A F = - - - -
| 12 Sintering B - 500 10 -
13. Al photo etching - - (MASKS5)
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Table3. The measured values.

o —MOS Noj 1 2 3 4 5 6 7 8 | 9 10
A S W/L [0/ 125/9 | 125/40 | 71/71 | 407125 | 100730 | 200790 | 500/50 | 1250 /4 (2000 /3y
BeeaN (970 5000 | 5000 15000 | soo0 | 5000 | 1000 | 4000 | 25000 | 125000 | 400000
’ | K[dB] | 17.50| 8.23|-1.41|-9.11]-15.39| 3.521 6.64| 9.54| 1L36| 13 44
M e 2562 <600 | - 1.53 | -0.47 | - 0. 14 -6.40 | -5.65(-5.10|-4.95|-4.85
s K 15.56 | 6.23|-3.09|-11.37 | -18.4 |-2.60| 4.60| 8.94| 9.45] 1L24
Id | -18.37 1 -4.07{-0.96-0.29|-0.08|-4.50|-3.80|-3.42-3.22|-3 11

, K 14.32| 4.86|-6.02|-12.04|-20.00| 0.82| 3.16| 6.44| 7.671 9.45
M T T a0 -2.90 |- 065 | -0.19 | <006 | -2 90 -2.65(-2.251-2.25-2.02
K 12.56 | 2.27|-7.33|-15.39 | -21.93 | - 1.41| 0.17| 4.13] 5.00] 6 44|
T — s 13 -0.27 | - 008 ~0.02|-1.71|-1.10|-1.08|-0.92 | -0.92
T K 11.48| 0.98 -8.40|-15.91 | -24.43|-3.09 | -0.91 |-3.16| 3.69| 4.60
Hsl I |-7.65-1.06]-0.19-0.05,-0.01 | -1.38|-0.78|-0.75| -0.68 | - 0.66

Lot e fhnel <& Htpel &F
7h AR AL LS Sigkdhel grain size 7t Z | w) Fol
ehat abvksich A B8l A4 PH,/S, H, l7H0. 29 4%
o £ poly-Si-& KK e}

m = A

1. .54

Ve 8] sweep®! 9]4- 0~ 8 (V]elal Babxgl2 20
[KQ )= s9ch

g Al F s 1 [#Al/10[uleR sl
2 &oivk

£30 of HE vhebd Aolth

2, BT
17 24 it 2] block diagramo]tl
Pre-ampdll 4 1000f% % ®i% el lock-in-ampel] Alhu

=k,

E% % A Pre Amp Lock in Amp

Integrator

0SsC

g2, 5 54 8l
Fig. 2. Noise measuring circuit.
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Fig.3. Relation between film— thickness and W/L
ratio (1),
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Fig. 4. Relation between film— thickness and W/L
ratio (2).
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Fig.5. Relation between film~ thickness and W-L
product (1),
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Fig.6. Relation between film— thickness and W-L
product (2).
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