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Cstmr No. 026263 K " PATENT

Attormey ocket Number: 50047050-0004
Client Ref. No,: 00CXT06101

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
INVENTOR: Hiok-Nam TAY

ATTORNEY DOCKET NO.: 50047050-0004
SERIAL NO.: 10/004,909 GROUP ART UNIT: 2816
FILED: November 2, 2001 EXAMINER:

TITLE: SWITCHED CAPACITOR COMPARATOR NETWORK
AFFIDAVIT OF INVENTION MADE WHYLE EMPLOYED

I, Prasan K. Paj, (herein after 'I', 'my’, or 'Affiant’), upon information and belief do solemaly
and sincerely declare and say as follows:

That a1 the time Hiok-Nam Tay was employed by Conexant Systems, Inc., my relationship to
Hiok-Nam ‘I'ay was that of supervisor in that Hick-Nam Tay reported direetly to mic.

That I have reviewed and understand the contents of the Conexant Systems, Inc. l:mployment
Agreement signed by Hiok-Nam Tay on November 22, 1999. I understand that by signing this
Employment Agreement, Hiok-Nam Tay agreed to, among other things, assign to Conexant Systems,

Inc. all inventions made during his employment with Conexant Systems, Inc. subject (o the
requirements of law,

That I have reviewed and understand the contents of the above-identified patent application,
meluding the claims.

That | have firsthand knowledge of the facts that the invention of the above-identiticd patent

application was made by Hiok-Nam Tay during the employment of Hiok-Nam Tay by Conexant
Systems, Inc.

) That the aitached cight page invention disclosure statement was prepared by Hiok-Nam Tay
during the employment of Hiok-Nam Tay by Conexant Systems, Ine. and was submitted by Mr. Tay
to Conexant Systems, Inc. during the employment of Hiok-Nam Tay by Conexant Systems, Inc.

That all statements made herein of my own knowledge are true and thar all statements made
on information and belief are believed to be true; and further that these staternents were made with
the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under 18 U.S.C. § 1001 and that such willful false statements may jeopardize
the validity of the application or any patent issuing thereon.

Name/Title: Prasan K. Pai, Director, Technol Planning
Signature: VYV A (/{_/MA/E}%C/ -
Date: fob, 22, 2002

Post Office Address: Conexant Systems, Inc.

4311 Jamboree Road, M/S E08-802
Newport Beach, California 92660-3095
United States of America

INDIVIDUAL ACKNOWLERQGEMENT
COUNTY OF ORANGE, STATE OF CALIFORNIA
e personally appeared Prasan K.
¢ to be the individual described
owledged that he executed
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C O N E X A NT"

Docket No.: QOCXTO610!
Ranking; NEED INFQ
1. Title of Innovation
Switched-capacitor Comparator Network
2. Division/platferm information
Personal Imaging Division
3. Innovator(s)
Name {nnovator Information
Hiok-Nam Tay Personal Information ;
Home Address : 6 Mount Varnon Clty : Irvine
State : CA Zip : 82620
Phone : 7148366207 Fax :
Country of Damielle : US Gltizanship : US
Conexant Contact Information : .
Address : 4311 Jamboroo RoadP. O, Box G, gl""_ .gmgmh
State : CA F f,'.
Phano : 949-483-5547 .
. Drept. : 039-8714-
ﬁ':“"c h"wmwc’m Supervisor : Mr. Prasan Pal

4. Prablom Solved

Conventional flash ADC uses a resistor string with multiple taps or mutltiple single-tap resistor strings, each tap being
at a unique threshold voltage and connected to a comparator. For example, a 2-bit flash ADC requires 3 comparators
and thus either a 3-tap resistor string or 3 single-tap resistor strings. A 1.5-bit flash ADC (such as used in pipeline
ADCs) requires 2 comparatare and thus either a 2-tap resistor string or 3 single-tape reslistor strings.

Two tow-impedance DC reference voltage sources are required to drive the terminals of those resistors. For high
speed comparator operation, the resistor values need to be small to reduce settling time of the kick-back transients
when the comparators are simuttaneously switched into the comparison phase,

There are 2 problems associated with the above:
1. 2 referance voltages need be used. These need to have low impedance, so typically each requires a large
off-chip capacitor, thus taking up extra pins as well as incur more board space and component cost.
2. High power consumption. DC cutrent is drawn across all the resistors. Tha power consumption is espacially

Pro tary information Conexant Systems
ttorney-Cliant Privileged Document 1
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high for high-speed operation, becausae the resistor values are smaller.
3. Cross-coupling among multiple comparators through the shared reference voltages.

The problems are classical.

S. Previous Solutions
1 do not know of any prior solution.

6. Solution

The central idea of this invention is to use capacitor charge sharing to perform arithmetic subtraction between the
sampled input signal level and a fraction of the reference level.

During sampling phase, input signal is sampled onto a pair of differential input sampling capacitors. At the same time,
referance voltage is sampled onto a similar pair of differential sampling capacttors. The capacitance ratio of the input
sampling capacitors to the reference capachors is equal to the ratio of the desired comparator threshold level to the
reference level. During comparison phase, both pairs of capaciters are connected together in cross-coupled fashion,
so that charge sharing occurs. The resultant voltage after settling is effectively the difference hetwesn the input
voltage and the threshold voltage.

To cancel the effect of switeh charge injection, during sampling phase the top plates of those capacitors are connected
to their respective signals, whereas the bottom plates are connected to a common-mode reference node (named VC),
typically connected to a big capacitor off-chip to bypass the sampling transients. During comparison phase, the top
plates of the input-sampling capacitors are disconnected from the common-mode reference VC and another switch
tums on to short out both top plates, and similarly the reference capacitors. Furthermote, the bottom plates of each
pair are disconnected from VC and subsequently bottom plates of different capacitor pairs are connected in
cross-coupled fashion.

APEWERFEE HFOOONFVYAO QOO
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cmclwe comparaton
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Flgure 2 Input is 2mV. Output during pz—lngh is1 Sde Output ﬁﬂly setﬂw 1.5ns after p2 cl 2 clockedge.
7. Differencas/Advantages Over Previous Solutions

1. Only one single reference voltage need be used.

2. Low power. No nesed to use low-resistance resistor between two DC reference voltages to generate
arbitrary threshold voltage. Especially important for high-speed comparators such as those used in
40MSps pipsline ADCs,

3. No cross-coupling among multiple comparators through the shared reference voltages (as when used in
a mutti-bit flash ADC) as in the case of resistor-divider threshold generation for conventional
comparators, because the switched-capacitor network is disconnected from the reference signal during
comparison phase.
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8. Status of Innovation

in design If "Other”, please speacify

9. Product or program in which innovation will be used:

Products Used :
Digital imaging

Technology Used :
CMOS imager

) —

if other, pleasa specify :

If other, please specify :

=

Additional
|| nformation :

10. Has anyone disclosed or does anyone plan to disclose your innovation outside the

Company?

O vYes ® No O bon't Know

11. Has anyone propossed or does anyone plan to propose a product or program to a customer
which includes your innovation?

@® Yos O No O Don't Know

12. Innovator signature(s): (Do nol uss biack ink)

(RIOK-NAM TAY)

Qtr Evaluated:
Group:
Technology:

Sub Technology 1:
Sub Technology 2:

Date

3Q00
Personal imaging Division

Proprietary information Conexant Systems
ttorney-Client Privileged Document
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Products:
fnnovation Block:

Entared: Hiok-Nam Tay €& 06/04/2000 08:17:50 PM
Modified: Jamos K Dawson @ 11/27/2000 03:13 PM
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