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Deep N-well Process Overview

Deep N-well and P-well SIMS Profiles
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Deep N-well RF Isolation Test Structures

(a) Typical Layout*
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(b) More Complex Layout*
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* The authors would like to acknowledge Institute of Microelectronics (Singapore) VLSI department for the test structure layouts
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Effect of Different Body Biasing Techniques on RF
Isolation for P* Noise Generators

S21 Isolation (dB)
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Effect of Different Body Biasing Techniques on RF
Isolation for N* Noise Generators
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Effect of Different Body Biasing Techniques on RF
Isolation for N* Noise Generators

-10
G to S spacing : 50um
20 |- DNW Implant : P2E13/900KeV
<
30 [ N R
/\
) L
A
A
T 40 | O N RO
~ XX
A x X
5 A x X% X
— A X ée
® 50 F x X ¥ ¢ &8
o )
» X ¥ ¢ o
— 60 | X
N
7p} ° .
< without DNW (P+ to P+)
-70 O without DNW (N+ to P+)
A with DNW + unbiased P and N + no GR
80 L X with DNW + unbiased P + N tied to Vdd + no GR
X with DNW + unbiased P and N + grounded GR
©® with DNW + unbiased P + N tied to Vdd + grounded GR
_90 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
0.1 1 10 :1

Frequen cy (G HZ) rmanufacturing



Effect of Deep Nwell Dosage on RF Isolation for P*
Noise Generators
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Effect of Deep Nwell on the RF Transistor AC
Characteristics Extracted from S-parameters
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Effect of Deep N-well on RF Transistor Figures-of-Merit
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Red : without Deep N-well

Comparison of RF Transistor HF Noise
Characteristics with and without Deep N-well

Blue : with Deep N-well
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Conclusions

1.Deep n-well is effective in isolating substrate
coupling for NMOSFET

2. Maximum of 35 dB isolation at 100 MHz
obtained with deep n-well plus grounded nwell
and p* guard ring, using deep n-well dose and

implant energy of P1E13 @ 900 KeV

3. Deep n-well process with optimum dosage and
energy will not impact the dc, ac, rf, and noise
performance

4.Vertical NPN bipolar with beta of 14 can be
obtained from the deep n-well technology
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