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[0003] g oMIE g3t AL Foiste] ZHA AL il Al o] ds = SAloA] 22 EGE 57
g 7 JEF gt wEkA oME HIHE Ao, FE ASES AHs] AT Aoles FHsHA o,
oMIE Ao ZHo| AXHF(dry electrodes) &S TH|gT. FEle] 7|&ol ot oHIE AUy T2 &
£8 T AFE 47 AEs] 1719 BCG A28 FHsE 1 Ald F 1 lead AAASN

[0004] 2 o] F8te S aEE AAE 54 FX = el AMEs] A stelor b A getal FEg AdE
QA& AFstdof st Fuletr] AEF &F o]ojof ). Jide] ARty HE ] sty ST EE A
T AUEESR FHFAS Fote] HolEHE $AIE & glojof gtk olE I8t 87E= A E WEER
szt ojor gt wiH Y AMEAIZLE STHATIAL FRE AP EEtr] Hete] STEE AR e faEHelE X
ghabA] grolol sl A= AvntEFE| FA|Stelok dit),

[0005] Agstal T AXE SAHAE Awstr] Asto] & LM = 271 |
S} o] B WA= FAld 54T 279 HE 2=
T4 AAEe st "AE Y "gE"(lead)® #E U E AREHT. AAES}

ato] "E Al "2t ol Wi ZAXHA AREHloF Gtk "FAl e dolE "EAbA o] ofehE g
7HAGL ek, & EAlel 2719 BlEE SAdthe 32 2 adE AFAHoR o= & &3k £ e AXE
Agks A= AL ustojol st FAFoR J)%sH 2= [(lead 1) AYS AT AZY F7|=
MEY oA = 118 AEE dud 2= 115 AEY ot v A d= & ST s v AR
B AEY F7lR 22 ARk qbel o] FojAof wAlol FAsva & = vk, ®=3 "4 (measurement)"©]
ghs golo] Abgel Folstelof gt} "HA'elhE ol AR Ed 4E FAANS W SAHol%u
stejof gtk gAY AZelA ste] SZHold APHoR o] ADWES telof Gk Tk wiep 7
o] A& FAAA dE 5ol 2= 13 g= 1115 A8 7123882 A WA wet = 115 AN
T Ak o] A dE Il "Atesinr o gdstejol Aosta "SAsdv . wdstd ko] oprldn

[0006] AAE FHAA 71 oA A 59 slhues Adx Az ¥y = dg4 7Hd(power line interferenc
217 AL Driven Right Leg (DRL) WHoltt. A=

ok
= T
Agch DRL el @i o2 T BEe o8
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% ofdl wolo] shibe] DRL WFE PHaok s olth, RL AF B4 AFow gAY FE Ak, g
DRL WS AbEste] 270e] PE =B SAselw Sdel A& R AFL Egetel 47l AFL WAl
AEAAE AT, e oW o TAME RL AL 08% Ui WHAA duz Ao|Le AL
sloF AAY A9 277 ARG Aotk 5 DRL AFE ALEE ¥ e AEE Sdes AWE 24 %
A% AEAE A7) WEIE |l EF Fad Fe wel BRL AFE o2 ATl Anskel AAel A%
A7 DRL o] Agre AAE A5 AR Eea glenz 4w ATl Aol oA Hrke Aol
b DRL AT AMEE oA AEd e AASNIE 9 ol gn 55w SRS A8 Bast Ug

t}. (In-Duk Hwang and Jhon G. Webster, Direct Interference Cancelling for Two-Electrode Biopotential
Amplifier, IEEE Transaction on Biomedical Engineering, Vol. 55, No. 11, pp. 2620-2627, 2008) &73¢| =&
HE AR&ste] dE€M S Xﬂﬂé‘}ﬂ A3A= Q (Quality factor) 7F 4238l & 3o 872 & glom ol
@ "eel AL mAe ojde 5 Ak,

A4 AFe AT d9hst AN A4 e 9% 2 494 e AT, T A el 9
& ARE FHNAE Aol AAHE FHAFS A Gu AAE 54 FA Aolx Ewe] P2
L4 A9 ST 97k Ao E=W AR AE AsA A4 A9 £ 44 @ 297 A =
B WL IS8 02L ¢ BB 023 o 1A AR G Ad aTAd. T T 9
Aol AHatA o, Hadsl Ard AFE Ag AP HHE AASE WAE 54 FAE A
71 ol fe.

7o) BAGS BEAE Ads] skl B odgelAt Agael Belg fiste] AolBe AgHA Lo

M;ﬂ%g AEA9 209] P BlEE S (sinultancously) SAE] SAsel 471 29 P olmst Qg
A 270 719 370 AFES g T B el off FHE AR gAY HelE o] B% EHlel

Az doll g7l ANAFT v % wul Do A4AGe e w4y 4w gAE Aved. £
WU e DRL A2 Aga @7 A% A 24 A Ee AFe

o

ok Hhek o] & WelA = 3o A= e, A A AR Ule AS5S Fstel JEE
2, A7) 3] A5 Tl 7] d=S AL yrA 279 d= 5

}7] 2708 SV 7 shue] AR AeE SESeA, FAlel 279 A
o=
o]

0 0>4 [o[. —101|
mlm 2

L

NEE
3l AlAA A AAS FAFE. oJ7A Ee ziﬂL o] AT E FE3te 9
e sy FE7E AER2 dZEH(cascaded) T TET 52 55 dHZ FAHE JAFAE v
AT},
ool 7leshE ukel Zo] T V&2 B dHdA AFse 714 A WHE AASHA Xeigleon A

st 71EskA ekl

il

A

oL

[
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Righter (US. Pat. No. 5,191,891, 1993)& X (watch)¥ el A=A 3/ A=E& Fu]de] @A 3t ECG
NEE At

Amluck (DE 201 19965, 2002)
Asht w4 shtel gEg
SRk =S

Ay e

Wei 5 (US Pat. No. 6,721,591, 2004)2 A A=<l RLAFE
R A=E Sl A she] dmE AdsE PEe A

Kazuhiro (JP2007195690, 2007)E tl2aZ#o]E E3Hsl= I HA (Ground) A=S Edaes 4719 A=S
T-H| ST

Tso (US Pub. No. 2008/0114221, 2008)+= 3709 AZS x&sl= HEHE T8, 281y Tsox= shvtel &

_7_
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B =, dF 59 = 1 & A detd 7 N9 AFES 3% o2 Al HFsr. o wow
sk slye] =8 SRR 79 "HE =g 47 o= 3We SHS oAz Fasiefor g
T3 Tsox= AH FAHS %&7} q= ?7& HH Z=(augmented limb lead)® ZH A3 o o] =AHS 9

Chan 5(US Pub. No. 2010/0076331, 2010)2 3709l A=& X &st= AXE I/t 28y Cho 52 3719
AEZE7E AFEEe] 3709 HE=E =AH3E. T3 Chan 5& A5 Y ZLS 7AA7]7] Yot A F=E7)
o] Z7boll AAE = 3/ HEE AR

Bojovic 5(US. Pat. No. 7,647,093, 2010)& 3719 EFs(HTF3]) g &AHsld 12 P AT E ALe}
v RS Vsdrt. ey s fB Fe(gle D9 279 ThEeA A= %$6P(H1Jﬁ—xd) J=g ¥gs)
v 3 9EE 4357 fste] WFE A &FHd Ve AA AFES x2sste 5719 A= 3l FEVE
Rl

Saldivar(US Pub. No. 2011/0306859, 2011)+ A E#|#9 AHYE(cradle)S 3703}, Saldivare AHEL] 3+

2z mo] 3709 A=FS Fudg. a8y Saldivars 2= A e (lead selector)E ARE3lo] 3712 A= FollA

27H9] AFE el AsFE7] 680l dAste] shte] BugE EAkH o2 ZAgrh. (L7l 4C ¢ [0054] 1)
Z Saldivars= 3719 =& A4 o =m ghid sy S gt

Berkner -s(US. Pat. No. 8,903,477, 2014)2> ¥/3q Fxe] el wixld 37) 2 47]9] Hd=5& AR&ste]
PAE AR olEA7IUA FHEe A SAS Foo] 12 = AEE Altss Wl 7 Aeld.
v 7 Aol WA om ofdA dAsE AJAE EFFste] FAAA 54 WHS AASA FEska Qv
a2 5o ECG ZAHNA ntzt O%“ o 9g-2 t}Ed Berknerv 3o AFS W 52 #F 3FF-(lower
limb or lower torso)ol AZF3dl= Ao R 7]&sta 9ojA 47| o] gaelx] W1 R] SR gkl

L&
olfd Rugde ¥ 69 ZdHolAldk: et vk 371Y A5E AHEEe A &
AA71 gl shte] glErks 54T 4 dvh. B9 Berkner= Fes AR 9] Al
shA] Febal vk, 7HE T o8AE Berkner st S%7] 3163 dhute] dE E
SX7] 3163 st dE EE 3045 ARESH dlE 5o 2719 Y=g SASEY 2ve S
o]FoA XAl "}, FAF O E Berknere "3WAFOoE AT = AxHA Y AL g=2a 7} g
Wk, OB AEH 0T A9AE Egel= AHE AZE Y F2 st=dofo] ofste] o]Fojzitt. (...
so in a system comprising only 3 electrodes, the reference electrode is different and shifts for each

i
o
=

=2

ol

ol

i9

o,

lead measurement. This may be done by a designated software and/or hardware optionally comprising a
switch.) 2kl 7]s=stal Qlvk. 7] 712 Berkner7l shube] 53%7] 3163 shuhe] H 3045 ARE-ste] ghiol
shtel Bles SAte AS yehdth. 5 Berkner 59 WS 2 DolA AlAskE 3719 A= 2709
SE7E AHEEte] FAld 279 2l=E SAse I d-dEA et

Amital (US Pub. No. 2014/0163349, 2014)+ 4719 A=ro] FulE FX oA A /e AFOoRRE FERE A
7 Al% (a common mode cancellation signal)E& AAsIL I FFEE AA ANTE YHzA shvte] AT A3
st (HF3 1 #Fx) FEEE AEE AAS AT, oA Amital o]dd 2 4# 3z dFA< DRL WHolt}.

Thomson % (US Pub. No. 2015/0018660, 2015)2 37§19 #=o] FA
o] ARIEE Ao|AaE: % ‘?i%fﬂ] To] do] ~nEE WS & F
&3to] FAlA 2719 YEE SAHE WS AAEAE =
ng AnEEY A7) %}x]ﬂ Z39H(1 foot AXE) "HolA]
Thomson®] Z=w}EE FAlo|AE AREA7L AnfEES WA



[0033]
[0034]

ol glek,
Drake (US Pub. No. 2016/0135701, 2016)%& 6 @l=& A¥F3l7] 95t 438 =epd
A5E ¥tk 28y Drakes "37He] Ao mEH 1% ofdw JSE FES
olabe] ZFEJ|F o] Fojx =" (F¢ [0025]9F H 3 4, "comprises one or more amplifiers configured to
amplify analog signals received from the three electrodes") o]g}al 7]&3tl. 18] BE Drake: W o] o
AAQl Ht Nl FEFE71E AR steAg A7 $%718 ofwA AZdsteAdd diste EEeich. Egh
Drake+ "The ECG device 102 can include a signal processor 116, which can be configured to perform one
or more signal processing operations on the signals received from the right arm elctrode 108, from the
left arm electrode 110, and from the left leg electrode 112" ( &%+ [0025] ) &3 7|&dt)t. agu =2
Drake 3709 2S5 E FAIgTH %3 Drakes 3709 AEE FAlsts 3lo] TANA EAA AR 5 st
W3k Drake= "Various embodiments disclosed herein can relate to a handheld electrocardiographic
device for simultaneous acquisition of six leads."( &% [0019] ) &3 7]&3t}. <7]A Drake:
"simultaneous"?] WolE F-AHIela F A EYESA ALE3T). Drake 9 A9 FFE 7] Thomson
Zzale] Fxo fAlET AL B 4 vl Drakes 3719 AFS AA Y @& Wel wixEc. IRz, AV
Thomson 53} PPa7IA =, 3709 A& T &3 BEol FAl WEA7]7] o).
[0035]
[0036] Saldivar (WO 2017/066040, 2017)°] 2= #l= ¥ H(Lead Selection Stage) 2505 AF&-3te] 3709 W=
shube] ZZ7] 2100 AAAZITE. EE Saldivar: 6719 =S A7) Y5te] A EAHoR 6w ZHS
3l = Saldivars B9 gE=EZ SAlo SA3A &E=v). Saldivars 3719 57 3B #=(augmented
limb leads)®= =aHA o= A4 SA43t).
7o) &
Jdstef= FA
[0037] oS Arle] AR e oate] bEd AomA, 3 Y AFE 2t st AR AR 2709
HB f=g FA (simultaneously) S43t7] flste] 7] 270e] HB g Avd 27e] FH7)E ARESke
AAE FAE Agstaz vk, 2709 dB 2=E FAd SAse A2 ot ow Fds] Fastth. st
W 27 YEE EAAom FAG e ARte]l B Aea BHs] fitoltt. v Fa7 A2 vE A
71el SAE 2709 "B gl=s AR A8 3A7F 1S 5 Al AR B el Eds F 5 ] W
oft). ® W] ojd AR FA = ARl felg ddste] @% wHel AR Wold 27)9 ANAF T
2 wHol Lo ANATS THIS wE AAE 4NE THOT B9 B 0P DR A2 ASEA 8]
g ALA A AA R ATAY. B wReAE F &g T oo A6 27 AEA7 T Bol shriel
AFe HEAYE VG AAE 54 PE) o] FP Txo AR H4 FAE PR
#4192 58
[0038] 719l sidstels AAE A% 2 dgel] mE AdE Ao oY, AR W, & A, AS den 2
ot 2 3RS AT 32 AAe AZE] AzE File] A7) #AES ATt
[0039] Tl 2 ] o AdE A AX(100)E dEdY. A7) AdE S X (100)= FHel Al e A=
(111, 112, 113)& EFsch. A7) AdE 54 (10009 3% wel= 24 1tz oAd F /el A=
(1113} 112)0] AA ¥ th&% W= ahvte] AA5(113)¢] AXHrh
[0040] % 2% SR B odde] mE JAE 54 4X(1000% A8t 6 A REeld AHES S4se B
et 37] AbgAbE AAE 53 321009 % Wel TulE AF 1113 128 % £ 2427 gu o
£ ol TulE AT 113 AFEAY 95 SRR (EL 9% de)o] AFAAY. olg WAow 3 A AFL
QA HEAIE 2 S YH B=g S & Qov] ohdll sEst uke wol 4re] Y=F ANl F
HHom 7 & Ak E 20 24 e 4% WelshA 6 Ade] AAEE 2] Askel ¥ dHelA AFT
ool mE B owHe ¥ 20 3 Wl /bg dge 3AE ATe. 47 53 WHe dee o
3 g,
— 9 —
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[0045]

[0046]

[0047]
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A0 12-lead ECG o wigtel= olE& EW  [ANSI/AAMI/IEC 60601-2-25:2011, Medical electrical
equipment-part 2-25: Particular requirements for the basic safety and essential performance of
electrocardiographs] o 71&%o] Advt. AEFZAA 12-lead ECGFolA 3719l HE = (Limb lead) & a3
o] Aot} gl= 1= LA-RA, @& II= LL-RA, &= ITI=LL-LAolt}. ¢ AEolA RA, LA, LL& 2+ 08 &
(right arm), 9&(left arm), 9ha](left leg) L& olE HB} 7172 B F9o] Aolr}. oju] HY
AL AAEY Faid FPY 7ol E BAHor QE0E(DRL) AFE AREITE A7) #AZEH s

(R

o HE e tE F Y HE JuEEFEH 73 F Ut dF E¥W = 1= g= 11 - g= 1 og. &
4 HH Z= (Augmented limb leads) 3 7l&= th3 o] AHeldHt}. aVR= RA-(LA+LL)/2, aVL= LA-(RA+LL)/2,

aVF= LL-(RA+LA)/2. welA] 3709l 27 gH F== 2719 limb lead® HE T 4 dr}. oS S¥ alk=
-(I+ID/2 & F& + Avh. " F /e B =& Z33H vUmA 19 =5 Asty 78 S
Atk wEbA B oA 6709 Bl=E AlTetr] st 378 A F R SEVE ARES] e
fdEE Al SAs7] A AXE TNTT. A7IA el FE7)E sk AsE SEITE onojw A
A FANAE s FE7 = AEZ dd9(cascaded) THRY FEG £ 5% FH FJIAZ 74D
grt. TEAQ 12-7l= AdEE A7) 6719 =9 VIFE VerkA e 674¢ Zezmud g =(precordial
leads) & o] Fo] R},

MCL(Modified Chest Leads)< 747 Z3Zt¥d g =of fFAlste] gy o=z vjg f&3si), ghd 2 o
P s
A

o] 32FFI Lo}, upghA B @) o3 AAm F4 AX(100)% MCL1 FE MCL67FA] 6712 MCLGS o4
=

shuel MLE SRl AFs. 242
e ECIEEE EEIE DR E

T 32 & e mE AAE GAE ML E=E AREste] AREAZE MCL1S S48 WS vEbdnh. & 2
o mE HAE F2E AMEEte], dE 59, MCL1S 54317 fsirE AFEAlE = 3049} o] Ade 5
4 AA(100)9] % Wel FujEl A= 1119 1125 & £o2 7b7F Fa o2 el fujE A5 1138 MCL 9
21(dE B0 MCL1S SAT e VI 912Dl AFAI7IH "k, & By oA AREA7) MCLng SA 7] $l3A
= AR 7] AS 1138 AFEAF w859 MCLn 913 5 Vn Xl HEFHA71A €t
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