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Overview

e Reminder
— Lab Project 2: Due Monday (Oct 4)
— Office hour: Monday 3:30-5:00pm (CAEN Lab)’
— In-out box: Outside EECS 2417-G

e Lab Project 2 Help
e CMOS Fabrication

MOSFET Symbol

e For both PMOSFETs and NMOSFETs, the arrow is on the
source side of the gate, and points in the direction of current

* In the NMOSFET symbol, the arrow points away from the gate
* |nthe PMOSFET symbol, the arrow points toward the gate
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Lab 2 Part2 — PMOS characterization

Measuring Point

LY L m,
| | | |
| |
gnd
i Negative




Lab 2 Part2 — PMOS characterization
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(From lecture slide)

Lab 2 Part 3 — Body Bias

el
Vo
Ip = k'TMJ/( a1V min — %}(1 + AV )g) for Vigp 20
with V,;,, = min(Ver, Vs, Vpsar)-
Vor=Ves—Vr,

and Vy = Vi + 90~ 205+ Vg = /|24

* We already have found k', V;,, and A
* We can obtain I, from simulation
* Two unknowns —Y, ¢,

— 24, is negative in NMOS and positive in PMOS
— Y is positive in NMOS and negative in PMOS
— If Vg=0, simply V=V,

Lab 2 Part 5 — Alternate Method

e Determine V; and k based on

KW o _
Ip=——(Vgs — Vr)* ,SO Vas oV 2Ips
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 Drain and gate are shorted forcing Vs = Vg and
therefore Vs > V-V, for all Vg, keeping it in
saturation but ideally not velocity saturation

* Take five points along the most linear portion of
the curve and use linear regression software to fit
a line to them with minimal error.
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If VDS increases:
i. Channel length modulation

>0 ii. Possibly velocity saturated
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CMOS Process

Polysilicon Aluminum
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Exercise 2

1. Draw gate-level schematic for the layout
2. Decide the functionality
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CMOS Process at a Glance

Define active areas

Etch and fill trenches

Implant well regions

Deposit and pattern
polysilicon layer

Implant source and drain
regions and substrate contacts

Create contact and via windows
Deposit and pattern metal layers

Intel 45nm Interconnects
(Cross Section View)

Loose pitch + thick metal
on upper layers

+ High speed global wires

+ Low resistance power grid

Tight pitch on lower layers

+ Maximum density for
local interconnects
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