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Sogralr e Abstract

Current-sensing circuits are essential for protection and control of the switching
regulators. Our proposed technique estimates the inductor current by filtering the
voltage across it. Furthermore, the inductor value and its ESR are measured during the
startup to boost the accuracy. This poster focuses on the circuit design of proposed
system main part- the current-sensing filter. The design challenges are independently
programmable gain and bandwidth, high linearity to prevent the systematic offset, and
continuous low-offset operation (input-referred offset<0.5mV) without transient spikes.
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Ping-Pong Operation -
Offset Reduction

Auto zeroing phase
Offsets are stored at the hold capacitor

Vs — gmlRo osl +gmaR0V0s2 +gmaRoVref +Verror
1+gmaR0

Normal operation
Output voltage is
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V,¢;: main input offset R,: g,,; output resistance

\ V! auxiliary input offset V.: hold capacitor stored voltage

®, V.o charge injection voltage error g : main path transconductance

g,... auxiliary path transconductance P
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d=
(D6-D0),,

+and — : Main inputs

K is the current mirror gain

Iozgml (V+_V-)+gma(va+_va-)

gm1=H(d)=gm1018m11d/128

a+ and a-: Auxiliary path inputs
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R,-C

D7l D6 | D5 DO l
Digitally tunable resistor: £1 | | £2
R, 4R, 2R, RS2 R,/32

A large output capacitor (C) relative to the switch parasitic capacitance ensures that
switch parasitic capacitance does not alter the ideal first order AC response

7. R, +R, I+s(Ry || Rz)Cp
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Summary of circuit performance and specifications
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Technology 0.5um CMOS
Supply Voltage 2.7-4.2V (Li-Ion)
Temperature range -40° Cto 125° C
Switching input (V, ,) CMR 0-V, (rail to rail)

Non-switching input CMR

0.8V-V -1V (Nom: 1.5V)

Output-referred offset

<5mV

Offset Measured

L
a2 20@u

Cown Simulation Result
loseza IMulation Resuits
_ Offset Reduction
Important design values ‘
L spread 2-6pH R, 325-2900KQ e
ESR spread 12-188mg R, No. bits 8 1460
Rling_ 250KQ C 60pF 1840
g, mirror ratio | 1-5 C.;» Cio 6pF S e /VX
Mirror No. bits | 7 Clock freq. 1KHz 1430

Offset Removed

L L L '
43y BEGU BBAU 1.Bm

Hand-Over Event no——

\/

0

Nonlinearity (A g_/g../)

<-67dB (for rail to rail ICMR)

BW programmability 1-5KHz, 30Hz steps
Gain programmability 2.5-40, 0.075 steps
(V/Vin)

GEDC Tndustry Advisor

y Board, April 2005.

© 2005 Georgia Electronic Design Center. All Rights Reserved.
Redistribution for profit prohibited.




Switches

C, for g .,

AmplifierA,

Current
Mirror

Current
Source

gmil1

Inpl'It (VinJra Vin-)

Cy, for gy
o Output (V)
A
il
U Output
AR Resistor
(R,)

§ «——  Output
Capacitor

©)

GEDC Industry Advisory Board, April 2005. ED
© 2005 Georgia Electronic Design Center. All Rights Reserved. = =
Redistribution for profit prohibited.




Future Work
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