Low-dropout Regulator Design: Project Description
Overview

A low-dropout regulator (LDO) is a cost-effective power management IC that can create
a high-quality analog supply from the unregulated input. Capacitor-free LDO, or output
capacitor-less LDOs are particularly desirable since it removes the need for an external
pin and PCB surface mount component.

In this project, your team will design a capless LDO in TSMC 16 nm ADFP.
Specifications

You will need to meet the following specifications in a typical design condition. A typical
design condition is defined as (1) Typical NMOS, Typical PMOS, (2) 25°C temperature,
(3) Supply voltage V;y = 1.8V.

Parameters Min Typical | Max Unit
Input voltage 1.62 1.8 1.98 V
Output voltage 1.2 V
Minimum output current 50 uA
Maximum output current 50 mA
Quiescent current 10 uA
DC Output accuracy -3% 3% percentage
Output capacitance range 0 100 pF
Power supply rejection ratio (PSRR) 40 dB
at DC

PSRR at 20 kHz 25 dB

You are encouraged to meet as many specifications as possible at corner design condi-
tions. Corner design conditions are defined as any combination of (1) process corners,
(2) temperature variations, (3) supply voltage variations, (4) device mismatch.

Topology Choice

Your team will get 90% discount in your grade if you choose to use an NMOS device as
output. You will get 20% bonus if you choose PMOS as the output device.

There are a lot of literature and resources on capless LDO designs. Please as you ex-
plore your design options [1]-[4].

Submission
A powerpoint slide showing the following:
1. Schematic snapshot of the LDO

2. Schematics of all test benches (ADEXL or maestro view)



3. Simulation Plan & Results

4. Specification Compliance Matrix:

5. Reference & IP location on the server.
Grading Rubric
Meeting as many specifications as possible.

Transient performance was not specified. However, better transient performance will be
rewarded. Report your transient performances in waveforms, overshoot, undershoot, re-
covery time (5%), and FoM [5].

Example of a SCM:

Specifications Simulation results over PVT
Parameters Min Typ. Max | Min Typ. Max Unit
Input voltage 1.62 [1.8 1.98 [1.62 1.8 1.98 V
Output voltage 1.2 1.165 [1.203 ]1.230 V
Minimum output cur- 50 50 uA
rent
Maximum output cur- | 50 50 55 70 mA
rent
Quiescent current 10 6.5 10 15 uA
DC Output accuracy | -3% 3% -2.9% 1.0% %
Output capacitance 0 100 0 100 pF
range
Power supply rejec- 40 38 50 60 dB
tion ratio (PSRR) at
DC
PSRR at 20 kHz 25 22 30 39 dB
Undershoot (50uA to 100 340 mV
50mA in 1us)
Overshoot (50 uA to 45 200 mV
50mA in 1us)
Recovery time (5% 8.4 10 21 us
accuracy)
FoM TBD. TBD. ps

(Meeting spec: in green. Not meeting spec: red.)
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