AlC HW2

2024/10/29~11/12
Current Source Design
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NCTU, Lab 912



Outline

O Simple Current Source

O Self-Biasing g,,, Current Source

0O Self-Biasing g,,, Current Source with Cascode Stage
O Self-Biasing Vg and V+ Current Source

O Self-Biasing g, Current Source with Start-up Circuit
O Detall description
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1. Simple Current Source
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2. Self-Biasing g,,, Current Source
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3. Self-Biasing g.. Current Source with
Cascode Stage
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4. Self- Blasmg Ve and V- Current Source
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5. Self-Biasing g.. Current Source with
Start-up Circuit
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Detail description

O Please design the above five current source structures
Simple Current Source
Self-Biasing g,, Current Source
Self-Biasing g,, Current Source with Cascode Stage
Self-Biasing Vg and V; Current Source
Self-Biasing gm Current Source with Start-up Circuit (Bonus!): Ensuring the
startup circuit can be shut down in steady state.
O Specifications
m Vpp=2.7V~3.3V
= 2pA output current (Igy, lgy, I3, lgg) @Vpp=3.3V, Tgr,=30, Process=TT

O Current source design

= Plot three process corner simulation results (TT,FF,SS) of the output current with
each above structure by DC sweep.

.dc temp -40 140 1 sweep VDD 2.7 3.3 0.1
= The process variation should contains the MOSFETs and Resistors.
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Detall (con't)

m Resistor model (Use N-well resistor)
LIBRES

.Subckt rnwod n1 n2 I=length w=width

= You have to derive the output current variation under the different PVT (Process,

Voltage, Temperature) conditions and explain the reason with each structure in
your report.

O Start-up mechanism

= Add the MOSFETSs of M,4~M,; into the Self-Biasing g, Current Source structure to
achieve the start-up mec%anism. B

= Plot the transient simulation results (l5,, lyog~lyss)(TT,FF,SS) of this start-up
mechanism.

VDD VDD 0 pwl(Ous Ov 50us 3.3v)

O Spice model (0.18um process)
m 3.3V MOSFET
= N-well resistor: rnwod (.LIB RES)
= PNP bipolar: pnp10 (.LIB BIP)
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Detall (con't)

O List all the design perimeters of MOSFETs and Resistors in your

report.
O Resistor should be implemented with the non-ideal resistor model. (N-

well resistor)

MOSFETs
Name Type (P or N) Width Length Multiple

M,
M36

Resistors

Width Length

RS1
Rs4




Detall (con't)
O Homework?2

= Design the different current source structures and explain the
difference of these structures.

O Use 0.18um technology 3.3V device

O Your upload file must include
= 1. Report (.pdf), including the followings

(i) All the design parameters

(i) Simulation results (With PVT variations and explain)

(iif) Discussion (You can derive the formula by hand and compared the results
(

with the simulated result and explain it.)
iv) Layout result (Print-screen picture)

= 2. Spice file (.sp)
= 3. Layout (.gds) (Bonus!)
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Detalil (con't)

O fF¥5+ @FE3
= Title: & +x_5 5. hw2 (ex: NCTU_9812633_hw2)
R EEFIS pFEL Y AP L

O Your upload file must include (- &+ 3 & %z4%)
= Report (.pdf) |
= Spice file (.sp)
= Layout (.gds) (Bonus!)
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O Deadline: 2024/11/12
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