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T4 B oge] Aol mel ARl M Al SEEE 2AskE $2 Ak,

& 5E B el Ao w2} ARl M A2 SEEE 2AsE §2 Ak,

62 2 2] A2 AAldel whE AANE B ] G B2 AR,

=72 B e A2 AAleel EAlE A F va JER A £5 AR,

T 82 & o A2 AAloo] wet 4 AT DC LEAS AASIE T2 JAIE

wgL YA Al 7AYY HE

y&s Eg& Uigxer & Blo|r}.
T 12 2 el Al AAjde mE AANE BAYGR e A F2 S B Fo|t),

olgt, = 18 st AALS HAGX(100)Y 2 FAHL MY 2 Bt AAE] AEEr|E gk,

A, 2 FZF(NCA : nested chopping amplifier)(110)E &4 thio] e Ao zREH JHFE AAA
= dAHE JZFog FEATY. o, o]gd AAXETE Vint, Vin- 59 Y Hd(differential) AT =2
AE T, A FEHEF(110)+ 2709 YA dRd 259 apolg FHste] &8 = vk, T, o)yt AALS
= o] Alghe] ¥R RaE= g1 o] ECG AMERE 948=E £ 9oy old IAHE AL oy
ok B3k, olggk AARNSE AMEe AAE A& Fol B F Qo ol dAHEE= AL ofYrt,

STER(152)F FE 23F(120)00 & Arztez 2AREE SZ2g& net 7] 48E AANEE SEA
. olElgl FEHE(152)v FTE&o wt AALNSE A2 THAZIE Al TFHF(140)9 A1 FZ5-(140) 90
Ad2 AZEH | Al FZEL(140)2HY 5329 AANEE FZF0 we} 232 FZA7]E A2 FZ(150)
s 23 4 Q.

AL ZFRU0)E AFFFR(110)9] Febo] A4 5 glom], FEFERU0NA 2FH A
A AL FEE0] e W o FEANG. o)), o]l Al FER(0)Y Al FEES A%
AN BYY A% 24 AEd we A9E 5

o
=
Do
e

H“ %

=)

+

ke

e

o

©

=

2
BB o B
o 1o o ol

u

)

o

HeEA AE 2312000 o8] AT L oldR AF 2AR(12009 2E& 240 e

4% Z98E QA5 2707 A8 AANEe] A7)0 BAle] AAAR J1E A Wl maHe A

e FEE 5 Sol q1g Azl 4u, 6], 8o,
o)

CERE, AL SFF(140)01M 9 Al SHES dE 8 4H

Aol wigra st olo] @4HE AL opth,

oé
é
2]
fols
il
N,
3

;T-_
B ARz e v AHEHA ZJ%

= E9 1.1HH, 1.3HH, ..., 2,58, 59 & 8GAR 2AEHE Aol vy

oM o] 6&%51{— &4% OME}.

ADC(Analog-Digital-Converter)(160)&= A1 FE5-(140)¢F A2 FHE(150)E F3 T3%E AL

Az 2 Agsle] FHAAY. oW, ADC(160)E S Eo AAANEZE 1201 E(bit)9] U H

7125 Fdd ¢ o, o4 gy E AL ol

AZE Z2AE(120)5 25 ZZR(110)oA 28 AAANITE geEita, g8 A3 3718 HEsh,
gy AAAZTIE Al =EZF( 140)9} A2 TEFE(150)5 B3 FE T AALNZY A7t 71d4A-E 7+
At Wy e £ AEE Al FER(140)8F A2 FEH(150)9] Al FZ2&3) A2 SZES AAReR %
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[0044]
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[0046]

[0047]

[0048]

[0049]

[0050]
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A2,

olgldl ANEZ ZAHKH(120)+= AR FEZH(Pre-amplifier)(122), AFH(Rectifier)(124), H|o]xg}el FER
(baseline amplifier)(126), F%& ZAF(132)5 X F U3, TFHFE =HF(132)F UTHA] SAR-ADCH-
(128), AAAF-(130) & T F ot olstellMe= FIE 2AF(120)9] 7+ FAHAdAM 9] 25 B} A
3 Ay = g,

A, AA SFR(122)= 2bE f%"%(llOMW sHE AALZE 7EAE A SEEE AR SFAH
old, s FFHF(110)0lA FFHE YANETE A= 24F(120)9] =l AR A FFHF(122)94 o
Al & ?%’\]ﬂb °]°b g f%l‘%(122)°11/\1 Cha e = A5 dinlete

ZE (low pass filter)E %3 ZIHHY

o
{
§ud
i)
o
o
2
12
f
Ja

Ho] 2~ 2}l z—“b—‘:’r(126)_ A FEFE AALNSE Rl 5

(filtering)3dte] AT F FI57F =2 257t AAH wo]~gkel AlZ(baseline signal)E A3, =,
g B0 AANEZA Al AAE o7t & 2049 Zo] ey 7pgstd, wlo] =2l F%H5(126)
o AYSHIAHE 53 AT F IA(peak) FH(200)2> AAFTZ Fx HE (202)04 RAX = nlel
o] e Mol 4 9¥ (V_{baseline} )Tto] AAE + Ar},

olof, wloj~gl FEHF(126)% 19 #ol I FFo] AAR AANS dial, 7]d4dH d¥e] DC AgS
7Rbste] 7144 el DC AgS 7HA = wlo] ekl A% (V_{baseline} +DC %9 (200)E AT 5 U},
ojwf, o]2gt DC 2 o] F-(130) TLoZHE A|FHES = o}, o] gAHHE L ofr}.

olwf, FHFE AT E & 2004 HAXE viep Fo] 93 3PS A9t ”Eﬂﬂoi UH—Or 22 47]9]

E49] HFPo] wolZE(noise) R Aol g F dvedl, oy = J S

o] z~ghel A& (204)0] sl U wWe] DC ALE MMHEE A= Aotk oo whe}, 131?* Ho] 2~ 22l
AZ(200) 5 AANZ} vugozN AYss AANSNA H7 dgde By A3 AEsEs & = U

ARF(120)F Ax FHF(122)2HY F3FE AANEE AFAAG. oju, AFHF(124)9] EHdol= =73
7be @t AWAIE of#lo](capacitor array)(125)& dZAstel AT A vﬂr?ﬂol A Bk Aol A B 7
adke AYY 712VE 2T F A S, dE Eo] AAE A% 59 AAMNSE F3 3o Htatel Y
o] Al B0 SAR-ADCH-(128)0 4 A ghgt =z 9o A (o]F, A 7‘4‘”013} AgHE HAEsh= A
o] &olakA] Z& F Uk, wEkA, B dHdAE AREF(120)04 ARFE BANS g AHAE of o]
(capacitor array)(125)E %3l ¥3 w&o] WA= X HAHEE ZHAasteE I3 AL 7L715 ZASIES
stlom ) o]e} o] A Ao 7|&77F 2AE AANEE E 39 FxWE(302) dAet gol mAE 4 9l

& ZAR32)= Holxgel Azl AFH AANEZZ vlwste] AFE AANT I
sta, 3 H¥e] A7 AT FFE AVIER AHEE F Iy
FEZE ZFAE(132)5 SAR-ADCH-(128) ¢} Ao]H-(130) 5& £ 4 Urt.

SAR-ADCH-(128) & Hlo]~#}¢l FZ3(126)¢F AFF(124) ZHE Hlo| 281l 215.(204)¢ BFHE AANZE ¢
g ke F 0 F U] AEE Hlaste] wo|~Ekel 2lE Bk WYt ArI7 A He AAMSe] 93 33 &4
TE HAESEAL, ol¢t o] HEH F3bol EAletE HA P W AYel AVIE YAY HER HEs
TS, SAR-ADCH-(128)% o]#]dt tjx g BHEE 7Hlo R Al ZZH(140)9 &8 dAs $3F9 I72 A

e A% 24 A E Al FEHFF(40)E A7FE 5 QU
olg gk tlA Y HIE: ¥ AANSO ¥ g digh 33 Hske] AVl YEle #@oE, Al FEF
(140)°ll % =4 Az2 QA7bE o] Al SHF(140) A AR ES SFHoh= =3 &
= FTERE(140) = 8= AALSe 33 Hete A7) wEl AANEY FEEo] AR

deEw= o3 A

2 1
e AAEES dE ¢ v wEA, SAR-ADCH-(128) 25H A H s = A e va deke] A7)
#ol tAd nERZ Wad F, A" vES uter s A% 24 AUt 4¥HE A, Al FFN
(10l A= Qe A% 24 Asd sl ve] AFEo] e Al SHER YANEE SE6HA At
ofWl, 4 AANZe] v Adske] AV oK er A A FdHer ¥ FEHER AANEE FE
=5 oha, AAalEe] v Age] A7 AdHer 2 A AdHoR W SR AAEE SEee
5 dhs AR gl Mg AANEIE gy, Al SEH(M0E B8 AT FEe AV(RH)E T
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o] HAAQ AN E 2 F dA dh,

f
e

A= AANE7

S, sk 2o SRANT(129)E PEHE YANEAA A2 HYS Aol W A%S S g
W, A 288 Zo)7] 9814 Aojo]R(enable) ABE WEOlA Ba Adw FAIES @ 4 A
%, BANE P2 HF (2000 ® 24 BolHE Hst gol AA AANEE HY F AN TN B4

star, olgld ¥a gl vg AL wolxekel AF(204)9 Agwt 1 A7 A4 HEZ, AAAEI)
Hlo] gkl 4l H ) ﬂxlb AHE HdESEe] SAR-ADCH-(128) 5 E2A7]E Qlellols: Alsrt txd nEg: "
0"ell A "1"® W\l = oh SAR-ADCH-(128) 2 H-E] &4 48 == AALlEe] 9= #te] A717F tAd HE
2 WSE gho] fFashe w3F dddlo]lE AmvE "1MeA "0"e® iy EE FEd 4 k. & 39 IFERS
(300)ell= 919 ol SAR—ADCT(IZS)A ool & Ao HPE TAG oz, QldolE A5 o] 3lo
(high)¥ ] SAR-ADCH-(128)7} &23te] ¥3 Y-S tAd HEZ ¥, Z9-(low)d wl SAR-ADCH-(12
8)7F T4 AFES AT F vt

=, SAR-ADCH-(128)= AFH(124)9] E=ttel A28 AAE ofol(125)5 T3l BANZ7E F& A==
45, BEgd BANZe AVt AT W $3S HFES 7HE F dn. o] Sl A4 ARE St
SAR-ADCH-(128) & FAAIF e2M dHAaRns Hasted ¢ gloy, o d4dH= AL ofyt),

T3, SAR-ADCH-(128)& A ARE Zo|y] & 6P ERZ A, R-2R +X= o] &35t A3 s
sla Zhzhe]l Adgpke AA e AY ARE H4gEE FHsE FHo| uidF s, old AAFE AL of

.

A F-(130) = AL FEF(140)9} A2 FEH(1508 Fa) ¥ AANE] 277 44E 7% Ae ¥
A8 WolUEAE AAGT, 71F A WAE Holuht A% Al FER(140) E= A2 FER(150)0] FEL
& wAse] AANT A7)7k A% Ak WA X

, Ao]R(130) = o= SAR-ADCH-(128)& &3l Z=% tXd HEZ} BALse] A7]o d-&=A 43t
W 3hE] =] eFol, Fﬂd gAdg HEZ Al $EHE(140)9 &S 24ste 49 1 FFE] UF AAY
T ZFolA A1FEHHF(140)9] E=o] FAARl MY ko] ofd AoR #gsEE 9§, SAR-ADCH-(128) 1A
gAg vlES] 718 i 9 BAS Al S0l ZAYNES oM Al TEHE(1400E S8 4%

] #e 7= AALNETE S-¥HES & 5 Sl

2 5o] L 404 £°4le HPS&} o], s SEFF(110)dA EFHE ATl 7)o 40mV ol ar 7}
w 2} FEH(110)oA4 ¥ AAAZ =7)7F 16mV, 25mV, 3omVelztd, ZE ZAH(120)7F A=
73~ SAR- ADCT(lzg)oﬂH 95 e Al 2E5(140)9 AHES =48] A IF 24 459 vAd
%oﬂ 001, 010, 011 7} &3 ojof at}, AT DC L Z Al (offset) o]} SAR-ADCH-(128) 9]
3 ST A (offset) o2 A& z}zhe] Ao 010, 011, 100 7} 28 =E A7} dAE 5 gl
JEwE AAANE FZ7) Late] ZEE P FEFo] AAFoR AA F o] dIdd =
of AVA HER FAZE BT 5 vk, olek Ze AZE #AT A9, AF(130)0 4= o
£ £50°] SAR-ADCH-(128)°] &9l tlAE HES Y=o wlopr] HAAH SR 0015 WEs she Ashs ”Bd
5 001¢] 7Abe oAE Al FHF(140)9] Al SFES 243817 A% IF 24 A= AL =

HEES 5
oz AL Al FFES %E F J=F sk Ao

2 Pﬁ‘ ) JIN

o 1

UE r&l

Nﬂl?‘.',

=
o
-

4 e orie

N
N
N
(o]
OL

T
o 1o
BN
,ri

offt oy HU
o

R
0‘1
-

m_qJ;l._Q;.:EoHIOZiJIN
P

il
r

g, AF-(130)E HF 8ol d+= ADC(160)E &3l 42 tAE HEEF o|&std] Al F&HH5(140)¢F A2
SEZR(1500 2 ESH HF F9¥ AARE A7)E A, HF AANE 71FE A HAE Holve A
o7 FGe= A HE AL §7} 1% A HUR ZAHEESE A2 E28S 24T 5 ).

%, dE E°] = 5olA HAXE wvie} o], Al FTEF(140)oA tgFHd MMMz el FA7)7F A o] HoA
A1 FEZ2H(140)A &==2HE AAAE 37]7F 340mV ~ 480mV WH9lol Adokar 7Fg3tH | A2 SEZH(150) A=
Aol F-(130) 2 H-H o] &% A S wat ol g AN E FH3te] & v AgstA =A3HA AL,

dE Eol, 7] JH9 A2 Z;'L—l"@r(IBO)J % x4 Aerb "yAd HEZ 011(A2 FFHF(150)9]
ZZg=ou]) o], A1 ZZR(140)oH =8 AAANE A7|7) 340mV Ao, A2 Z=ZR(150)dA ZHE A
AZ7F ADC(160)E AXA =319 124|E(bit)Y tlAE vlE < E]" AT A7NA A2 FFHF(15
0)°] FZ%HE& 2vhg v s dabste] Al SEF(140) 04 E9E AALS Z7]Q1 340mV 7k %Lo}‘ﬂlﬁ}

a8 YA Al SEFF(140)0A E8E AAAE A7)0 wEkA xﬂz TEE(150)9] AF 2 AEE o8 &
o] Yxg H|EzZL 00002 AASe] HFEH o R 800mVe LA AlZ 37]% A= walo 2 A2 ZEX(150)9]
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A2 SFES £ = Aol

T, AAF(130)= A2 TEFEES 24T JoME Al THE Hu AESHA 2Hske Aol I8E F
ATk, ol uweh, A2 FEHH (150)4 A2 TEE GAE Al SZ2EY nlasty Aoz MEsA AdA s
= Zo] Qs ADC(160) HE3SF SAR-ADCH-(128) R} Fujd ez Adst A5 F7]9] F4o] 7lestes A7

sk Aol Mashy, ool @guE e ohidh,

Lk, AojR(130)= HlolAgel FEZH(126)2 7|AAE @ DC AeS AFsle], o
AE DC A dAE VA E AERE AHES T = oy, oo ddyE AL ol

62 gl A2 Ao mE QAT BAFA ] A B2 FAE EAIR Aot

olgl, &= 65 Fxsto] AALE ARG ZF e TS Bt dAs] AWk E

A, z%lz AAlde] 2 BA LS BRAFGHAAE A1 AAdoA EAE & 2HH5(120)9 g Hol g
Z3.(126) AABFIL, SAR-ADCH-(128)] AW = ¥=3 T ¥=3 #HE%(peak to peak detector)(600)2} &
A B (reset generator)(602)8 F7}2 PR AL EXR o d},

s

BN % 12 FEste] PR AL AAesl YANE wAFAAAE 4 AANE Zo)9] A
3 C B g

24 ™
= !
el A%E A A% T4 ATE LA AEe Gl ATl D

A
- ZHE AZT 2 AFo oxpr wAs = i),

ofo wet, A2 AAddME va F I FEF(600)E Fa SAR-ADCH-(128) oA Z=H = tAY H|ElA
Hoigh 2 HALgS Fobd DC ezl AAE 9 BAKZ s IF gnks gAY grow Was o
A" HES AT = dA 1Y, olelg "yA™ H]Eﬂ Al SFF(140) 9] IF 24 Aoz AeHes 4o
A Al SFF(140)014 44 BAKZE SFHA7]= Al S5&] 4= BANZE] A7) dssHA Buk 4
oA dAd ¢ =S

olm, 9 = 60 Z=AIE A2 AAeel A= AF(124)0] E= e AZE = AAE ool (125)F AAAA,
SAR-ADCH-(128)01 A Hlo] 2 2kql Az g 7|vtem Z} AAs o] Fr]olA weo|xekel As wup ek 4717
2 93 dgSs 2R ASsH =19, AEE v el Wik ga Aske ArlE S A" RER Wg
sto] ZE A Hrt. olo] we, ¥a F 3 HEF(600)= SAR-ADCH-(128) 2H-E QI7bH = B9 x4 H|
E T HugelA Hags W gxd vES AAsta, o9k o] A yAHE HES V|Htew Al SIEHF
(140)¢8] =95 443 59 A7I2 Aoste IF =4 AsE

2 A4 e Aot
olstlME T w2 AEF(600)% B A BAR602)S] BAE wrk FAS AEsE @,

WA, 93 F 93 ZEF600)F Az 93 Ao A7) o
ADCH-(128) 2 5-¥] Q]2 wro} x40 A9 H]ES] HugkolA HAagk
e OAY HE: DC 230 AAR AT WNEHS Yxda kst s on|siA "k, E=8, o9}
Zol M3 F vA HEF(600)Z5H AAE UAd HEE Al SE5(140)2 AF= 3 Al SFHH(140) 00 A
gA g HEd glgHE Al TH&o] AAH g AANEE Al THEZ TEZA7|A Bt

tlo ofo
)
o
)
o
=
ful
il
o
o
o
ol
X
2
m
°

olm, ol Al THFE2 DC LZAM] AAE AT ArlE wger dAgel weh Al SFH(140)l
A dE A S A7)l dess Bu g Al S5&0] A4E A v

olf, HI F I HEF(600)E = 7oA HAXE wie} o] Hugk HAEF-(digital maximum value
detector)(700)9} A3k HAEY¥(digital minimum value detector)(702), FAFS-(subtractor)(704) o=
A g vk 7 FAe RN FAE AFEH, Hoigt AE5(700) 014 = SAR-ADCH-(128) 258 g% &
T YAY vE FA HAge AEsta, Haw A5 (702)4E SAR-ADCH-(1283)ZFE e e
gAY vE F Hazs AEs.

ek #Zo] Hdgk AEF(700)¢F A&t A=5F(702)o4 AEd A A2 AT Hxae g8
2 FAEtE AHRT0) R dEE, AR (T04) A= H gkl Al HAghe] FHitE o] DC . Alo] A AH
AXzel A Al tAd HE Fho] 492+ vt

olo] w}, = 8aoll =AIH = DC OE’iol x3E Yy AAAse] 93 gy w3 Ay #4(800) ¥ HlaLst
o = gbollAl Z=AIE HRe} o] DC QxAGke] AAR e 9 ARz Ha fFHol| gk 3= Mk #
(802)°] tlx Y w|ER W3kd 4= Q).

o,
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oxge] AAR

Aol 7)ol hess 2oy A&t Al S5&°] 444 5 i

EF, gish gol W@
gAg WES Jnon g
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m
rlr
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N
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fl
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Al EAYR(602)= dA F v HER(600)7F FASES sk w2 Aol AEE HAste] A 7 va A
=45-(600)°] &2 7718 Aoy, Al SH5-9 Al S5ES =4s7] AT AF = TS TAsh=

F715 =49

%, A AR (602)= FI F I3 HEF600)0] AAHT, oAE S AANEY Al F7)ol thSH= A2
F71E THAES AAE gA A5 E Aty 9la F 93 AE57(600)9] 555 Alojsta, Al Alsrk 17k
i A ¥3 F ov4 HAEF(600)ZFE 2" J1EF 2A AE7F Al SEF(40ZR A7TEES AdE
T At

T, ojul ¥3 F I3 HEFG0)E, A TAF(602)ZEEH A7iEE A Az TAEE oA
(positive edge)E 7 >

2e ohit,
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=82
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a -------- VMSELINF Zm
a — — VBAEEL[N!+D€
=1
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s I o~ T Al
Rl e e & P \
< 202
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0~10miy 000 000 {40/5)=10 = 804 SOHE+EMY = 400mY
10~20my 001 001 (4045)%10 = 26.67HH 26.6THI*15mYy = 400my
20~30my 010 010 {40/25}10 = 16HH 18HE*25mY = 400mv
30-~40my 011 011 {40/35)%10 = 11,4380 | 11.4380~35mV = 400mw
40~50mW 100 100 {40/45)«10 = B.8IHH 8.89HH=45my = 400my
50~B0my 101 101 (40/55)*10 = 7 27HY 7.27HH*55my = 400my
G0~-TOmY 110 110 (40/85)%10 = 6.1 5H) 6. 1581 *65mY = 400mv
TO~80my i1 111 {40/75)%10 = 53500 |  5.33HH+75mV = 400my
71 & 40my - - JIZE 108 HESE ¢53J| = 40my
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380mV 010 (400/380)*2 = 2. 14 2.161+380mV = 800mY
AQ0mV 011 {400/400)+2 = 24} 2Hi*400mY = B00mY
420mvV 100 (400/420)*2 = 1.9tH 1.88Y»420mV = BOOmY
440my 101 {400/440)%2 = 1.82Hj 1.820l*440mV = 800mV
460mY 110 (400/460)%2 = {.74HH 1.7481*460mY = B00mY
480mV 111 {400/480)2 = 1.87HY 1.678*480mV = 800mY
I 40my - sl e IHE2E MS537| = 800mV
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