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I AFHE 57T 5 9 a8eR AAE S4 A (S5 MAMA)e 2nfEES AFAE FI AR
7FE 4 Q. B a9y JQle] AntEET Atsle] AMEE 4 Qe AXE A AX(SH A B A
ojt}, B e AATEZE =A3F 7] 93 AR ZA International Patent Classification (IPC)ell o3t AlA]

v F 7] &

ARdAIE 3] A AeE dEsiA g & e F&8 Aotk AdAE AHE H3o met o8 FF
2 278 5 It 7hed B2 ARE 47 93 B34S AHARE 10709 F243d5(wet electrodes) S AHE
st 12 g ARA Z2Eo =2 ARednh. AR = A2 Fo F2 ASS B moll F-3gk el
A ALY A AEHE ASHoR SAE7] st AFEET. AREAE 222 o]Esk AR e &Y
(Holter) ECGet ol¥lE #5it](Event recorder): W3t 22 54 54S 2t ol 542 AdoH,
HE & AREskH, SAE HolHE Adste AR HeoldEs dEd + e FAFXNE st S
X3ttt ZE EGe 7= 4 A 6719 F24 d53 o] A5 2" AolES AMESIH multi-channel
ECGE Al&gtt. stAT &H ECGe Alol8d d4dd F2AHd58 7 F&s2= ARA7 58S =7l 94
< 7HA L k. A2 IE HAE T AXAE AFES wol AFH R FAstoof st FEjo|t}.
g oMIE g3t AL Foiste] ZHA AL vl Al o) ds = SAloA A2 EGE 57
g 7 LS gt wEkA oME HIAHE Ao, FE ASES AEs] AT Aolas FHIsHA For,
oMIE Ao ZHo| AAHF(dry electrodes) &S TH|gT. FEe] 7|&ol ot oHIE Ay F2 &
£& T AFEd g7 HE2e] 1719 ECG AZE SA3E 1 AY = 1 lead AAASD

2 o] F8te S aTHE AAdE 54 FX = el AMEs] A stelor b A geta TR AdE
QA& AFstdof st Fuletr] AEE &F o]ojof ). Jide] AMEslr] HE ] sty ST EHE A
= AnfEESR FAEAE Fote] HoHE $AIE g glojof gt olE Hdte] a4H = A= wiHIgR
szt ojor gt wiH Y AMEAIZLES SMATIAL FRE AP EEtr] Hete] SEE AR e faEHelE X
kA gkolol i AHAEE ~nfEE gt of st

Nl

=
AME BAG Z4F 2709 Pu go
4 AAEe} Bt TAY ) Y= (lead) s BE
Foatth "Bl e wolt "wRA o] op et £
o= ¥ #7)

measurement )" ©]

0
Fe ZAeAL W S0l

o ©
o oxl

AAE FHAAM 71 e A 59 shues Adx Az ¥3y= dg4 7Hd(power line interferenc

e)S AAstE Aotk WY 1S AAS] gt & 4R A2 Driven Right Leg (DRL) Weolt). 24
Hog A BE AHAE DRL ¥Hoz d8d A4S AASTH DRL Wy g3 229 32 B59 o8
Z ol R0 shte] DRL AFS F-ZajoF k= Aolth, DRL AFS HA AFoz has =5 ). upebA
DRL WS ARgste] 2709 ®B =& F4ste¥ L] 7IsolA DRL A=S 2338t 4709 d=5S AAd
AEA A o). a8y oju] T3 EAIHE DRL AFS LEE 3P HEZA|AK R Ao ES ALE
dloF stAY Ao 717 AT Aotk F DRL AF& AFEste] T A9 Frug SAHE A= 5 A
215 A87tE VR WEV)E olfY. B F83% 2 vhoF DRL A5S U ATd AAske dAd A
AlZ1™ DRL A=59 AgS AdE As AiS Edsta gloermm s A5 Aol ef=sA dArkes HHol
Th. DRL A5 ARE3HA] @owA d¥d 1MS AAG 7= vl ojg9n 553 325 A8 dart AN

t}. (In-Duk Hwang and Jhon G. Webster, Direct Interference Cancelling for Two-Electrode Biopotential
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Amplifier, IEEE Transaction on Biomedical Engineering, Vol. 55, No. 11, pp. 2620-2627, 2008) ZAre] =
HE AREste] d8d S AASH ] fsiA= Q (Quality factor) 7F Ad38] & Zlo] a8 4 low ol
@ "eje] A mAe ojeg gtk

A4 AFe AT Qudat AN A4 AFe He 2 4G S AT, T A HolE 9
F AAE S Aol AAsE FA0FS AgHA B A% H4 FA Aolx Eee] HE
A A A8 ek 5. ST el AR A9 A4 459 £8 40§ A dld o

ao] e7EY. 2y FHe] T]EelA

Aol 8BS AgEA o AAE 54 ZAE AT
7= o g Y.

719 A 23S 611750}71 fste] B do A= ALExe HoE fete] AolES AMEEHA gor
AAATE AFgst 2719 "B g=2 FA 9 (simultaneously) SA3517] Yste] A7) 2709 #Hr =9 A
H 2/ FZ7)1¢F 3719 7515?8 Abggth, B e sk AHn X e AMERe] HolE fshe] dE g
A2 "ojzl 2719 AAHAFT g2 & gde] 9 AAdSS e 3y AR FXE AT =8

w22 RL A=S ARSSHA @71 AR A ] A e Ale

.

ke vhel o] B digoAE 39 A=SS xEehH, AHHd kA
2, A7) MY S FelA A7) AFE AL vmA 2709 dFdd dAE
171 2709 S%71E 42 shue AAE 2SE FHEFAIA, %

2 3= AFA 54 FAE IS, A7)A s %—%7]% il 2l E F2
of = 2 AA% (cascaded) T©F ¥

o O>’ Iol. —101«

E
fo
olN
A
oy
I
rlo
ol
oft
e
i)
b
-
ox
)
o
o
2
il
(o]
o
s

A shpel 327
it
obefoll 71%shs mish ol Fale] V%S ¥ WA AFHE /1A A TS ANFA Ragon 4

et 71EskA ekl

4 o

Righter (US. Pat. No. 5,191,891, 1993)2> A (watch)@ 2] FXAl 3719 A=S G|t ©@A] shube] ECG

}\ E C})\q

Amluck (DE 201 19965, 2002) & KWl F 7l AFS FH|sta ofdidoel shute] A5S F#Hs AAAE &
et @x shve] FEgE FA43%Y. & L &) <
Sl Ra=

Kazuhiro (JP2007195690, 2007)& Yx=Z#olE& 23ste FXd HAA (Ground) A& EFstes 49 A&
Fu) sl

Tso (US Pub. No. 2008/0114221, 2008)& 3719 A=S Egste WHES TAEATt. 2ely Tsox 3y ¥
B alE 1»% £ g 1 & EAHEY] st F e ASE 3 o FAlo HE3Ir. olH wow

s Agi Fastoiok 3},
Jaton o] 545 9

A
o
o

G
=
@
=i
—t
@
[oR
=

Chan 5(US Pub. No. 2010/0076331, 2010)& 370¢] A=FS E3bel= IXE Fisit). 28y Cho 52 3719
AEZZ7N S ALgsle] 3709 B=E &A%, w3 Chan 58 A5 #AHSS 7AA 77 f8te] AV FE7)
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o] 7t7tol AAEE 370 VI ALERT,

Bojovic & (US. Pat. No. 7,647,093, 2010) 3719 5430 xF4) =i At 12 F= ASE Ailkst
= WS Zisdt. a2y e "B gu(Ele D 27 TRl e SFT(EEH) fEE X238
= 3 Y=g A48 Aste]l B3F AA e el Ule] HA A5S xdek= s A5 39 SEVE

Tu) g}

Saldivar(US Pub. No. 2011/0306859, 2011)+ AZE A E(cradle)S F/H3t}. Saldivars A= 3

2z Mo 3719 A=FS Fudg. a8y Saldivars 3= AdE (lead selector)E ARE3Fo] 3712 A= FollA

27H9] AFE 3ol AsFE7] 680 dAste] shvte] Blmg Eakd o R gttt (gl 4C ¢ [0054] #EH)
= Saldivare 3709 =& £x1d oz 3o s =A%}

Berkner 5 (US. Pat. No. 8,903,477, 2014)2 /33 Fx|ol o] wjxd 371 =2 419 A=F& AHE3H
,]

FAE EAA R o] FAZ|HA FAEE A SAHE Fdke] 12 & S E AAteE el ek Aot
a2y 7 dFe] FAoRE ofEA AZAEE ARIAE xSt A 54 WS AASA Kk vt
o2 So] ECG ZAclA ¢ty o &to] d8e 24 Berknert e IS 2 & EE 3l (lower
limb or lower torso)dll HZEste= Ao 2 7]esta 9lojA] A7) o] fukelx] ¢ 2ubelx] sl a gitt.
olglgh REgde 19 69 AH]O]X]M]‘: et 9\)\4. e AFE AMgste A 288 e ASS 9
A7 ol it gl=wks HA4e 4= 9ty L3 Berkners S FA 9 AAHET xR HEE AA
kA E3ta ok 7MY F8siHAlE Berkner% 3t 'z—iﬂ 3167} spute] FE 2E 3045 AREET. Shuthel
F%7] 3163 3hte] BE] RE 3045 AESW olE B0l 2709 EE SAIHW 2He] AL &A=
o] Fo|A A H}., FAH SR Berkner "3AFOoR FAHE ALHA VE WS vE23 7 glE SHAA

WU EL, o] AEHoz ~QAE EFets AHEH AZEY Y F srdojo] 9sle] o]Fojt. (...

so in a system comprising only 3 electrodes, the reference electrode is different and shifts for each

lead measurement. This may be done by a designated software and/or hardware optionally comprising a

switch.) 23l 7l&=sla o}k, 7] 714 Berkner 7} shvbe] S3%7] 3163 st ZHE 3045 AREsho] dHH |

‘8Wr91 Y SAITE S Yeldt. 5 Berkner ¢ W2 2 IRl AlAEkE 3709 A= 2709
715 ARgstel FAlol 279 BleE SA4sks Wy dE s A e

Amital (US Pub. No. 2014/0163349, 2014)+ 47)¢] ﬁ%ﬂﬁlﬁl*]ﬂﬁ*ﬂﬂ4~ﬁ%£i$ﬁ‘%%35xﬂ
A A% (a common mode cancellation signal)E AL I FEERE AA AsE YWz syl A= Agt

=
ST 1 Fx) s AS5E AAsIY. o] 22 Anital o]l = %‘E%{ 7452 ?1 DRL et}

Thomson«] /\U}Ei 7ﬂ°]
’dol Qtt.

DmthShm.M.ZmWOwwm42m@3- =g AlFsty] flete] B3 mupd Aol g ol 3719
A5E gl 12y Drakew "3709 HWFOoEREH FAIg ofld R S E FHIY] st v F2& 1
ole] FEI|R o]|FofRE" (F¢ [0025]9} A3} 4, "comprises one or more amplifiers configured to
amplify analog signals received from the three electrodes") ©]8tal 7143}, 18] B & Drake: W ol 3
AR BE & 9 Y FEV7E AME steAS A7l SE71E of9A dZsteAe diste] Eosith. T3

Drake+ "The ECG device 102 can include a signal processor 116, which can be configured to perform one
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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=
Drake= 3709 A& FAIgTh %3 Drakes 3709 AEE FAlsts o] TANA EAAIA R e st
T3l Draker "Various embodiments disclosed herein can relate to a handheld electrocardiographic
device for simultaneous acquisition of six leads."( &% [0019] ) &3 7]&3t}. <J7]A Drake:
"simultaneous"d] ©@E FAHFetn FAEe EPEEA ALEStt. Drake o FA9] Fx2E 7] Thomson
A o] Fxe} ARSIl & 4 Atk Drakew 3719 AFE Ao &% Wl wixgctt. a¥BRR, A7)
Thomson &3 w74 &, 3709 HASS F &3 58 FAl HFA17]17] ofHtt.

Saldivar (WO 2017/066040, 2017)9] FA&= 2= A8 (Lead Selection Stage) 2502 AR&3te] 3712
sbe]l Z=E 7] 2100 AAAZIY. T3 Saldivars 6719 =& A7) 98] YR £AF oz 699
3k, & Saldivars B9 g=Z SAlo SA3A &E=v). Saldivars 3719 57 B #1=(augmented

limb leads)®= A€o 2 25 A 3],

| e

oxl JN
o o

ygol g
Eslef= FA

2]
2718 "B YEs Mz g 3A 8ls &
T ARE A= ARARY] oS flste] @ Fde] A= "wojxl 27y

1o st S AF B owgel WE JAw FA 9%, A% Py, B Ad, TS e ¢
o2 uwe AFAL S Adsh AxEd] ALS Falol P79 BASES AAe)

(111, 112, 113)S Eg3lv}. A7) AAE =%
(1113} 112)0] AX ¥ g% Hol=

% 2 AHEAE B oWl me AdE 53 3 (100)
btk 7] AHEAE AR 54 3

MR
= el mI P uwd

e
AE2<l 12-lead ECG o] dWslol= o & 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 7]<5o] ). "EF 12-lead ECG=olA] 37019 HFE g = (Limb lead):= v
Zo] Hogr}t, g I= LARA, 2|= I1= LL-RA, 2= ITI=LL-LA°lth. §] A EolA RA, LA, LLS 747t 8 &
(right arm), ¥<£(left arm), o] (left leg) =& ol5 HBS} 7I7lE BH% F99 Agto|t). ojuf A&
S AAB] A FP JEdHE EAFer 2 B0Y(DRL) ASFE A& A7) #ARRY Y

HE g=s uE T e 2E gERSEH A2 S dd. dF 29 ge 1= = 11 - g= 1 og. &
74 9B Z= (Augmented limb leads) 3 7Hi= v o] “gej€rh. aVR= RA-(LA+LL)/2, aVL= LA-(RA+LL)/2,
aVF= LL-(RA+LA)/2. wabd 370¢ 57 ¥E 2=+ 2709 limb lead® F-¥ +& = Ut} oS W aWR=

¢

S

N

rx

¢

o
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A e gu dEE Sgsw A afe dug Adste] T8 4
JEg A skl ] A F A FENE Agsel T el
;‘E T

ra

-(I+ID/2 2 F+& 4 Iy, w
ATk wEkA E odoaE 67)

Lo

[

=g FAd S4357] Y3 FAE IS, o714 sy 7l el AEE FHITE 9r|oy A
A FAAANAE shte] TE7]E A2 dZEH (cascaded) E‘rT«l TEIG 22 55 ZH AdAR FHE
Art. TEAQ 12-7lE AAEE A7) 6719 FE=¢ VIFE VerkAe 6719 ZHatd g =(precordial

leads)Z o]Fo]Z ),

MCL(Modified Chest Leads)S A7) Z@)zmgd #=¢F FAske] gatdor of$- F&3ich. 3H B dbg o
ellA 370e] AT FollA FF7| AAHA &= shte] AT AL s F o
o] 3= FyEI golxrh, whEhx] B o] o3k AAE 4 X (100)= MCL1
sluhe] MCLS SAs7]o Agsivl, zhzhe] ML <o) AdE s B5 599 Ads 7oz ddss =
YL gro] Ao Hetolr] wito]rt.

T 32 1 Uy mE Adx AXE ML BEZ AREste] AREAZE MCL1S SAsHE WHS Jepd. 2 2
o w2 AAE ZAS AFEEe], oS So], MCLIS £A37] YaE AFRAE & 3049 Zo] AHdE &=
A AA(100)9) 2 o FulE AT 1113 1125 ¢ £o8 77 Fu b W Fujg A= 1135 ML 9
A(dE ol ML1ES F4T wli= VI xDel AFA71H "rh, 2 oA ALgx7F MLns Z4317] fl8iA
= AREAE 7] A5 1138 AR B89 MCLn 91X & Vn A HEFAI7IH H)
OJAIRE E 49} & 55 o]&ste] & e mE AAE FA A9 sl AAlded diste 7]Edth, E 4
v 2 g mE AdE A FAdA A=A (S AASE dElet AAdE AdWste 1714 R
g FE75 AHEste] Az

- = Ry £ =
mdelth, & 5t R W] wE AHE 24 FAA 2 e 4 AdE ¢
£ o

o A3sl= AAd #7|A Er13 2 mdo|t),

= < 2Agsy] 93t AR 4508 AFESIGITE. k& 404 JIAE ;}14'9] el A A
2 AZAH= 37H4 A= A3 (431, 432, 433)0.87 AU, w3 & S E= Fue AR ATE F )

= A Abolol] EAE = shube] ALY (4613 462) 07 RAE Y. B wgol = 3 79 jzfg AHE
stEE & 5oA AAd F e AAE et (4613% 462)01 AdE Aow mAHEQTh, o] AL 3 e AT
= 3 /e AHE "ol EABHARK O AL 3 Mol A5 FoA F e d=S AYste A9 St 3017

s

wolth.) ¥ sl AAE Agk wol @Al wolth, 4] E 49 A4 Hgel diF wLa = 5o
AAE A5 @ made eksn Aotk au 4] meEe Folop ¢ BAE Wite 8] g 4
FoiT. Ed Y] BEEe B ouveld Rolg wotdcl X% Wa AT, £3 4] BU5S A8
WOR owge A olaE 4 itk B owwe Ay muse shon nQHdd. Fde) NEEe 49 2
& RASS ALgaA) aky] @Rl Fao) /&5 BAY A2 Ee A AN 5 AT

Mete sk gol ofesbx AAdz @AW 5 Utk
3o ®ougel 9% sgew @k B udel 9
y 3

Se & owEe) o shx A e
| Aolth. ® wgel Sl Foel 1SN AEHE

B 9)5ko] oA 1
o] DRL TS A43H @eths Aol

i

L
oL
tlo m
4 ¢

DRLell 1] 3}

Aol 9l

DRL A& AFE3HA & FElo Adm FH FAolA sdstA Eatglon d4A4og dlde] 275 w4
v AgA e AA Z gaAzlE Aotk AAE 4 FX oA AHA ]S ® 4oMe Po] &
dud 27t s AA Aoz Faul F9 dHUAE 2t dFdel oste] B (& 40 dY
A AFLL 45002 eI wEbd A8 A e AlAS] Aside 7] dEA 2] dRdelA
AAE Bt B dIFUAE Hags Zlo] a7, A7) dga 1] ARdolA AAE 59 He o
Aizae QA AHA dFdset AAE 54 FHe] Az Folty. Ax 39 AFE FIte] Eolth B
= AAE 54 FA9 d9dAE Has & Zo] aqd. @ AHAEE 43 fete] Abgehs A5
AA Ateloll= 49 A5 oA Z2 AT A (= 404 431, 432, 433)Thal sk dd 27 EXF). w
A A5 duEize] o3t JFS Hagsla AdE AYS S5 HEME e A FA e w2 A
Uag zrojof gt} mebA A= SAH AXE d89d 4S AAS] Yalde 3 d9EaE JhAor &
o AAE AdE FAH3] e Fe JUUAE s st T oje] AR AwEE 208 wEAF ok
EiR=

A7 e AR bR E 20E WEA77] Y8 sbestthar A4S ¢ gl W dE 59 e A
T AMEsHE A e AFel ol & AY E A7 AAsta 4] e Al tgE % Z& st
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