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=PFL  Recap: Neural Amplifier: Capacitive Feedback Architecture
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Recap: Neural Amplifier: Multi-Stage, Higher Gain
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=PFL Recap: Neural Amplifier: OTA architecture
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=F7L Recap: MOS Transistor

= MOS: Metal-Oxide-Semiconductor field-effect transistor (also called MOSFET)
= An n-type MOS (NMOS) device on a p-type substrate
» a heavily-doped polysilicon (conductor) operating as the gate
= athin layer of silicon dioxide (SiO,) insulating the gate from the substrate
» two heavily-doped n regions: source and drain terminals
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=PFL " Recap: CMOS: NMOS + PMOS 6

PMOS G
B S l D
S
LA AASAAS AT _T_

6ot L""‘JL';T:J e

n-substrate

CMOS: Complementary MOS

PMOS

p-substrate

B NX-422



=PrL

__[:Oi— +o.1

Ve

1] 1] =
Ij_ II’W;
EEs

p-substrate

B NX-422

Vi = ®us + 2Pf +

Qdep
Cox

Recap: MOS threshold voltage
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=PFL - MOS inTriode
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MOS in Triode
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=PFL - MOS in Saturation

‘VDS > Vgs — VTH‘

» |y is relatively constant with Vg, and the device operates in the “saturation” region.
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Saturation Region
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L

MOS 1/Vin different regions
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=PrL MOS transconductance (gm) in saturation
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=PFL Channel-Length Modulation
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=PrL - MOS Transistor Layout
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=PrL - MOS Transistor Layout )

Aluminum
“"“""" Wires

om
oM
m

(vy)

L

£~

N

c W
B [ ([ (|
[

B NX-422



=PrL

B NX-422

MOS Small Signal Model
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=P7L MOS Parasitic Capacitances
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(1) the oxide capacitance between the gate and the channel C;
(2) the depletion capacitance between the channel and the substrate C,
(3) the capacitance due to overlap of the gate poly with source and drain, C; and C,
(4) The junction capacitance between the S/D areas and the substrate, two components: the
bottom-plate capacitance at the bottom of the junction C;, and the sidewall capacitance
- due to the perimeter of the junction, Cjs,
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=PFL - CMOS Amplifiers
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=PFL CMOS Amplifiers: Common Source
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=PFL Neural Amplifier: OTA architecture
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=PFL  Copying current from a reference
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=PrL  Basic current mirror circuit
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=PrL  Basic current mirror circuit
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=PFL  Basic current mirror circuit: example

Irer Ipy = IRgr[(W/L)2/(W/L)1]
out
Ips = Ip3 x [(W/L)4/(W/L)3]
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