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Day 211 Review A Wireless Capsule Endoscopic System with a Low-
Power Controlling and Processing ASIC (ﬁ?ot)bg?héﬁﬂﬁd)”ﬁgﬁﬁi}”m
AR TR LEEEEZEIRTIEET 5. COEEDASICERET)

Antenna

e Abstract—rthis paper presents the design of a wireless capsule endoscopic e,
system with a low-power controlling and processing ASIC. The ASIC aims at several |\ Batteries Ee-|1arsgur
design challenges including system power reduction, system miniaturization and '
wireless wake-up method. These challenges are met by deploying optimized system
architecture, integration of an area and power efficient image compression module,
a power management unit (PMU) and a novel wireless wake-up subsystem with
zero standby current. The ASIC has been fabricated in 0.18-pum CMOS technology.
The achieved performance will be demonstrated with corresponding measurement
results. The wireless capsule endoscope prototype base on the ASIC is under
development and the demo system will be brought forth soon.

« PIRNZULTIR, X DMEETRT |
* Reader [CHIBRBDHRNBMEINZEIRT DM MZTIRMT D0 Transceiver AsIC
s CO=HDHIHMBELTOF—T —FZEHAATLD,
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Introduction T, #IZFEEH . ABIL LR SectionTRERET S

e Section |.INTRODUCTION

* Successive improvements in microelectronics and integration technology have led to the emergence of
wireless capsule endoscopic systems [1] which can allow people to study the entire small intestine directly.

However, several design challenges still have to be tackled. First, the power budget is limited by the battery.
Effective low power techniques have to be employed to ensure long lifetime of the system. SECOI’)d, as few

off-chip components as possible are required for highly-miniature-sized system. Third, an untouched

WCI/(E-U_D means has to be adopted to turn on/off the system after being hermetically encapsulated within the package. In this

paper, a wireless endoscopic system with a controlling and processing ASIC is presented, for which the
aforementioned challenges were effectively managed.

s . . - ~
* The paper is organized as follows. %SECESQt:?!_‘A%x?eszH[’
e Section |l presents the wireless capsule endoscopic system architecture. B. Subtitle-B Contents B
_ C. Subtitle-C Contents C
e Section Il gives the design of the ASIC in detail. \_ EEBLTIHATEIMS Y,

e Section |V describes the implementation and test results. The conclusion is summarized in section V.
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e Writing a good ISSCC

paper

Tips on how to increase the chances of paper acceptance

These slides are from a presentation given at the A-SSCS in Hangzhou, China -
November 2006.

Jan Van der Spiegel Kenneth C. Smith

& IEEE :
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ISSCC —its Vision

ISSCC is the foremost global forum for
presentation of advances in

Solid-State Circuits (1SSCCDE Sau ™
ISSCCIl%. B FEFE
and R USoCHM#TIZE T
BLY0—/ L% )
Systems_n_aChi__ \Eif'ﬁuﬁﬁd)ﬁﬁnﬁ‘ziﬁid)iﬁ/

e
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Reviewers ensure the high standards
of the ISSCC

m Your paper will be carefully read by Expert
Reviewers (up to 15 per paper) who are very
familiar with the state-of-the-art.

m You need to convince these reviewers that
your work is better than (or at least as good

TnUSLER(EHE)NISSCCHD

B VKEEHERE

-HIET=DFX(F ., eI ZMISRBL-FM
RAOLEDTATSLEE(RXHI-YRKTI
5R)CFH TERRGEENTT

as) what others have done.

Ml b BEORIAMMOA DR LY HBA TS
D S(REPLELAETHEIE) EMBEL D

~

-HEEEINLDTOYTSLRE(EHE)IC.H
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Early Checklist

v Does my paper advance previous work or
does it introduce a new concept?

v Does my paper have hardware: has a chip
been fabricated and tested?

¥ Does the topic of my paper fit into the scope /;ﬁf\ﬂ;;g;;;?g@g@mmﬁ\
SAHYFET A HMTFEoF=<HFLL

of the ISSCC (Is it circuit-oriented) ? S ETBEFRTOET D,
- DR XIZIL., HEF YT EZ DT
BRAEENTLET D,

& In which subcommittee does my paper fit 7 | romxormae. sscconn

(BIBDERTY)ZES>TLET A,
- DM/, EDYTAZTYTADR

-Have parts of my paper been published o
) Qof::t[i&'diﬂ'/ub\-
pefore”
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m \What results do | want to communicate ?

m How does my work improve on previously
published work ?

m \Who are the key players in this area ?
m \What are the latest references ? (s soamcreemmg

-EABRZEFASEHO R IZRL DTN
Dh,
SBEDBEEROEEITHLT, ESLSE
[ZFADEEITESLTLNEDD,
SCORFHTOEELSA/INILIZHEZD D,
RIEDZDHEFTOEELSE SR ITA

\fwwo
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References are important!

m Know the latest key references related to your
work:

Use ISSCC references whenever possible.
Use IEEE Journal references as next best.

Do not use old references, except to emphasize the
time scale of the problem.

m The use of good references tells the reviewers
thatfyou are aware of the latest developments in
the field.

m Refer to all references in the text of the paper,
and comment briefly on each.

m Do not refer to only your own work.
m Use about 4 to 6 references.

©ISSCC

=

é%irﬁﬂii%va“ot!
- HE-OEEICEALT,. &ED
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Two Key Prerequisites

m First and foremost is the technical quality of the /oozsnpmze

work - ESECBELON K
. . _ RO G
Must be original and innovative! ‘111" AT LB ORI
(LS ATT!
Should advance state-of-the-art! Q -Z%ﬁﬁwpémm
Must fit into the ISSCC topic areas! , T e g
m Write-up of the paper QBT
-= Znf
The paper must convince the reviewers of th ' ~BFREDMETHETD
the v\r/)orFl)( of the quality of BORREH>TLS,
: | L PV R R ASe
The paper must be clearly written. B S AE—hiek
] AT —7AIZEKD
Have the paper proof-read by a fluent-English speaker to | t&x#Fzysshtns,
check the English. ~BOHETREZ MO
ADFIVILTNS(TE
Have the paper read by a colleague to check the iz, 1SSCCOTnTS L
technical quality and completeness (preferably somebody \jﬁ’b‘ﬁ"’”" /
from the ISSCC Technical Program Committee).
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e General Guidelines on
writing an ISSCC paper
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Beginning to Write:

m Start writing the Conclusions!
This forces you to think about what you want to say. / \
EERDBITL ST

Be quantitative in the Conclusions: Summarize the H St EEE ;
Important measure_d results, giving numerical data; _*L’C&&T—h\ﬂi—.:b\le,\?b\
relate them to earlier work. FEZXBEBLHBYET,
. . . I EEMIZ EEDLEEL
m Once the conclusions are written, backfill the HELC BELHTER. HiE
T—REBOFELLD,
paper. - SR EEEhoD, ThIS
. . EHETHXDMDE R ZEIRD
m Be explicit and concrete: Quantify the results. ToEES.
] - EoEYEMDEKRMIZ - EE
m Put your results in context: Compare them to WEERE,
- BAREEREFRBRARFELELS: D

results of others (refer explicitly to the references).\ szomzersiztsom

FoFYESBLELLD
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Introducing the topic

m Opening or Introduction: This should make it
clear to the expert reviewer that you know your

ﬁl:‘“y’?é'—ﬁﬁ'/r‘/hn@%’éﬁ

area and what others have done EEXIEAUID: COBAHT,
_ _ HEEHNZDHIDSHENOHE
Discuss the state-of-the-art in terms of what others gg%bfaz&igﬁgﬁ?otg
I>TLvo_ 7. KT
have done recently. Make use of references. SRR UET
. ~REDBDADHENSZD
What is the problem you want to solve? ;\%iﬁ;ﬁfm&ﬁga%
. . ’F‘ Ly L/J:ao
Capture the different approaches to solving the B ORX CRER
. #E LTI DY,
problem and show which of these approaches you T;agémq\@mm
i FhR, ZORTHELEENE
have picked and why. A
- - i —ENT, BEOT TO—FE
Continue with explaining your approach ... Eﬁbﬁo

14
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Writing the main part of the paper

m You have only 7200 characters (or about
1100 words)!

m Use this limited space carefully!

m Plan in advance (like a system architecture):
List 2-to-3 innovative aspects.

Explain the importance of these aspects in
terms of new design, performance
achievements, how it advances the state-of-the-
art.

©ISSCC

@Iw%ﬂéﬁ \

-7200 XFELAIMERFEA
K (BELEF1100 FETY)

- CDELSN=AR—RZT
BiREVFELLS!

nAH O TCEERYFELLS
(CRTLT—XTIFv%
ZZH5DEREVL):
CDRXD2~3DEHM
HRAUMEEEHLELLS,
~ZDRAVEDEEME.
THAUDFHEE. FERS
ni-ttge. EOLSITHR
—Hh RO DE LMD
SRBALELLS
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Writing the main part of the paper

(continued)

m Body of the paper: This should focus on
the key ideas and build up the paper
incrementally.

Use a figure or diagram to show your approach.

Preferably, show circuit schematics and explain
how the circuit works and what is new about it.

Show measurement results:

m [f needed, summarize results in a table format.

m [f appropriate, provide a Figure-of-Merit to prove that
your work advances the state-of-the-art.

©ISSCC

@I@%?ﬁ(ﬁ%)

HAILTELLD,
ROREAVELLD,
EDEDITEMEL., EC
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Writing the main part of the paper (continued)

m Compare your results with those of
others:

©ISSCC

Be straightforward in the comparison.

Do not ignore bad results; discuss and explain
any shortcomings, rather than ignoring them.

Compare your results with a paper that uses a
similar test technique, and which deals with a
similar system. Preferably, compare to a
previous ISSCC paper

GK@%%%‘(%&%) \

- DB R DFEREELERL
FL&LI:
~HEERRIFEREIZITUVELLD,
—-EOMERZEMSRLTIEL
[TFEHA; XA, 8BH
I5KYIFEmXITERBAL
F=AMBRRULTY,
—-RIRRGE AT ORGSR
T LER ORI ELLER
LEL&LS, TENIX, BE

DISSCCEmX &LLELF

&;5
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Concluding the paper

m Highlight the resuilts.
m The final or pre-final paragraph should list

all important measured results, give the Kﬁmﬁﬁ%ﬂ i\
. . - Fonf-iE gL

reviewers a complete picture of your Le>. o

_ _ B (UIT O/ OB

system and convince them of the technical | SEEEEREEEESS

accuracy of your results. WER ittt

_ 173 E S EEHE D H

m Mention how your results advance the i S
state-of-the-art. @i;gfﬁf*ﬂfm’b‘% )
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Note on 3 “Extra Figures”

m With the submission, you may include an extra
three figures:
Can be used to give a brief analysis or derivation

Can provide Figures of Merit to compare your work to
others

Can provide some additional explanation of the
system
m These extra figures should not be an integral
part of the write-up (since they will not be
included in the published paper). They only
serve the purpose of helping the reviewers
understand and evaluate your paper.

©ISSCC

G’D@*ﬁ%ﬁl:ouf \

- BRIV T.3D0HRE

HExEHd_ENTE
F£9:

- R EITPIRENEE
MRBHZZENTEET .

- DEEELER LB
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EMTEET,
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TINEAERBAZE R RS &
MTEFEY,
-HERmEIE. HREFICIE
BEENGT ORI
DERIZIFHYEREAE
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_ Specific suggestions

Paper submission

©ISSCC 20



Title of the paper

m Title: should give a good idea of the paper’s contents and
highlights. Do NOT make the title too broad or general,
since it may appear to be a marketing paper.

Eg, when your paper talks about Cache and how the Cache is
built, do NOT use a title like “High-speed processors”, but use a
title like “A fast Cache for a High-Speed Processor”

Or, use a title like “An 800mW 10Gb/s Ethernet Transceiver in
0.13um CMQOS”, and NOT: “A novel, high-speed transceiver”
/Eﬁjz’svr kL N
- ARV RXDABRTHIEN-TAT7ERRAREEATNDLE, MGHABERRETRONSLSK., LEETES-
U, —fREIBEDFAILICLIELNC &,
- B, HIE-DRIXABRN vy 1T DB THDHIHEE . “High-speed processors’D L3R/ RILEIFET, “A
fast Cache for a High-Speed Processor’ M &334 FJLICL T T &L,

-- DI, “A novel, high-speed transceiver’&IEH3° ., “An 800mW 10Gb/s Ethernet Transceiver in 0.13um
\.CMOS" D £5HHAFILIZLTFELY,
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Body of the paper: DON'Ts

©ISSCC

Don’t repeat too much of the abstract.

Don’t present much theory; Refer to other
sources of such material in a reference.

Don’t give too many equations; This is not a
Ph.D. thesis, and hence only relevant equations
should be stated if any. If an equatlon IS used,
you must explaln the equation. Don’'t make
assumptions. Everyone has a different way of
interpreting such information.

Don’t write a tutorial-type paper. ISSCC papers
must be very concise and innovative.

[ srsetoTisngs )

LN &
- T ITARSONEEIZHY R
I,

- BEICERERT &
DER XS EXE TSI A
LELELD,

- BEIZHAERI L
ISSCCHXILZIELH/X T
EHYFELA. BRIV E
&/IRICIEHBZE, HL.
HAFTITRLXREATH
L REERTELLE S,
D EITFEBRDERITIA
[ZKYUET,
-Fa—K)TZILD LI
XIZ9BHIE:ISSCCEHX
X, EEZENDEHLTAR

Q?‘;thimﬁﬁm /
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Technical content: innovation is key

m Highlight the INNOVATION in your paper, early on.
Innovation can include one or more of the following:

Scalability, circuit or architecture innovation,
implementation of a new system approach, use of a new
technology, as well as best-performance reported.

m Address the innovation aspect clearly:
What is new
Accuracy of the proposed approach, circuit, or system
Solutions to the problem
Feasibility of implementation
Comparison with previously proposed techniques

m Show at least one important circuit diagram.
©ISSCC

@Tfﬁlﬂ’é: E%ﬁﬁ‘]’é&é:&\

NEE

-RXDENED T, CDH
XDEFEZFRFTHIE,
BEHELAHAIEEIILUTDEL
DTEER S

- R—5E T4, #FiRzE
BXIERT L, #FiLLVWY X
FLF77O—FDLSIE, FHL
WTFo/nCnER, et
BE,

- BEHMIGEEBAREICIRART
T&LN:

- AIBFLLDH

- IRELE-770—F, [EIK.
RIF AT LDHIMELRER A
- fEAREZFRE~NDAE

- #1=ICLSHETE-1EH

- BEICRESN-FilTED
EE B

- DIECEBVEDDEER
E R %ERLTLEESLY, /
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More on content

m \When showing a circuit or diagram:

Explain what is new about it (give an explanation beyond that of a
data sheet)

Explain its operation. Do not expect the reviewer to dissect it. Help
the reviewer to understand its operation. But, be concise and brief.

What are the advantages, what are the shortcomings?

7 13

m Replace words like “Fastest”, “Smallest,” “Lowest
power consumption”, etc, by quantitative and
accurate comparisons with earlier work.

m Make sure you mention each reference. Include
also pending publications at conferences or in
journals that appear before ISSCC (see also pre-
publication policy)

b1

©ISSCC

/wimsen I

- ABRRZETYRICREDITS
&

- AIAFHLLOEERBAT S &
(T—32—HMIBENBHUELEDS
EERATHIL)

- ZDHEZHRATAIE B
HEDNBKRLTNAEEHFT
DT BRENENEZE
BT ONE/MITHIE HL.
RITERZ,

- BRI T, RAFAGEDH,
- “Fastest”, “Smallest,”
“Lowest power consumption”
TIFGL, REREEFEITLLERL .
EEMITRI L,
-EEXHDTNENITBT
hdle, RPDILDA
ISSCCREDRIIZFEITFED

+£ D E L (prepublication policy
Qﬁ%ﬁﬁd):to /
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Results are key

The paper should:

m Include a die photo, and give the chip size [ ##*# %% N
and technology used. AXIFTRELTELIE:

m Include measurements of the fabricated g s i ES
chip, I-V curves, power, etc. Be precise SERLET SOV T
and quantitafive.

m Compare measured results against stated | 5502005 saonn
requirements, and to prior art. DHEEH

m Include a summary table of the design that \_ /

highlights the specification and
performance metrics.

©ISSCC 25



e Common reasons for paper

rejection

©ISSCC 26



Do NOT submit

m A paper that gives only simulations and has
no silicon implementation and test results.

= A paper with only modeling and/or K/\Jﬁéﬁilﬂﬁﬁ—]bﬁb\’e I

-2 al—iaviERDHA T,

equations: submit these to ISCAS, ICCAD VYA A~OA TR

or DAC.
m A paper that is outside the scope of ISSCC ;%;Z%gfmﬁ*m

topics. NG /
m \Work that has been published somewhere

else.

©ISSCC 27



Common reasons for paper rejection

m A lack of clear evidence of what is novel in the
work, and the extent to which it advances the
state-of-the-art.

Successful submissions contain specific new results
with sufficient detail and data to be understood, with
schematics and measured results for key circuits,
when appropriate.

m \Wrong conference, or pre-publication.

©ISSCC

ﬁ DI EINBIRmIXD— AT IEH \
- SR DHFFR B9 S BAREL SR D
R0, FxIcimM oD ESED R A0
- BRIRSNImXIE. BB TEDHZS
BT —REERMIEDEETETESLHL
WMERMNHY . BEUIEEFER D
mEFERERICEAT HRIERREZSD,

- WX ARICEDLREWRREL, XIETY
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Pre-publication

m If a substantial part of a paper has been published 6 o
JIND ) r—ay

~

before the upcoming ISSCC, the paper will not THX DAY DESH, ISSCCRIE

.. _ DRI ABISNTLESTD, ZOMX

be accepted. This is the case when: FRRENF A, COESHr—RE
. . . . . i [FTFEDHZETY !

Disclosure of the innovative circuitry, architectures, };ﬂﬁ?ﬂ%’ﬁ:v‘;—ﬁg%za %ﬁ@f\\mi

' i i DRFLLE T, EHHOTER, 7—

algorithms, etc, occurs in articles, data sheets, trade bupagaliphgsiyingilyievai Ay

journals, or other conferences. = R —

Any detailed disclosure of innovative technical ideas on | BEEQFMERHT 5T/

TVr—avizHhi=zVEd,
the World-Wide Web before the paper presentation at \ /
the Conference will be considered pre-publication.
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Pre-publication policy

However, a paper may be acceptable in cases
where:

©ISSCC

The chip has been sampled, entered production,
and/or appeared in a publication that addressed only
the marketing or applications aspects of the product.

Disclosure consisting only of abbreviated data sheets
that provide only specifications, a feature list, and a
coarse block diagram.

The work has been presented at a workshop or niche
conference with limited attendance and no published
proceedings or press coverage.

ﬂmv"w—vapﬁﬁ \

TED XSG E LEFRIRE AT HE:
- UTIHEXRIFE RSN
FuT =T T4 PE GG
DEHOEBRMTOFVYIEE,
ARy EHREREBR T OV Y
KLME - TULELERRET—4
—hTO B,
~FREDPTRAISHELEVEE
SNE=SMEBTODIT—o 39T+
INBBESETOHERRK,

o /
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Pre-publication material

m |[f any material related to your ISSCC submission will have been
published prior to the Conference, copies of these prior
publications should be submitted.

m Such material includes data sheets, press releases, papers or
abstracts submitted or accepted at another conference orin a
journal appearing before the Conference, and any other forms of
publication such as Web presentations.

TYNT)r—avERN

- FRORNIRITEINISSCCIERICEBRLI-fAIoADERNHNIEL, CORITHMDIE—ZRET HE,

- COEIBERIZE, T—E2Y—F TLRY) =R IDZR(HRBRTFIREN - ROEFESATD D EEA BRI ITFIREN
FFPITRRZORO, DI T L TORARDLILGMDETHRELZET,
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Pre-publication policy (continued)

m After your paper has been accepted, DO NOT publish any details
or summaries on the web, press releases or any other articles
before the conference!

FURTU—Sar ()
RXAERENTS. RLT, ASH ORMNEOENE. YT LPERFOTLRANY— R PHOBETARLEL,
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In Summary

m [t is all about:
Innovation!
Advancing State-of-the-Art!
Technical quality of the results!
Results clearly explained!

©ISSCC
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SFE [T (Check List)

n RBIIRNBEZRZIZRKRLTNSDH?

m AbstructlIE=MLEFR/REZTEZEHTLNSHM?

n FROHEAXIIAETENHONDEIIZEOTLNEDHA?

n KRXIIEENRTZLULIVMN?(600XFLIA)

m THAKRIZESTUNSH?

n XEFREITEFLOLMN?2(TOXFLIN)

n FRER TG ERRENEENIZDRSNTLNSHM?

0 F:#’L %hJEEODTEﬂH"@"&ﬁ%ﬂli’)h\bh’a\?&b\h\?

m BREEDSBAIZHINTLNAEMN? (CRCRXTX, ==+ +)
EIH—INnTLBEM?2 (LELMESE. I%%Hl_ :E)

n %*%Ifﬁﬁ [EEZRDEXEMNIRT 2H (R #HE)

Ll
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Exercise: EX 212

* Writing a good ISSCC paper FLE U T—3vENXNFHATLUT DR
RAIZDWNWTHIX TEEDH TLIZSLY

« EX 212-1 HRIRENSHMX T EL O DRA U bEFEH TIZSY
e EX 212-2 SN EECE T LTIEWMFREWNZ EFFEH TS

« Rt [EClass Web Report/KFEFR T

University Masaki. Hirata, Pd.D

Material Reference:
Engineering English 2, 2018 Meiji
Japanese Translation by T. Kawahara
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