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CopyrightCopyright

VVersiersion:on: AA

Part No.: 046-000653-00Part No.: 046-000653-00

Product name: Product name: ElectrocardiogElectrocardiographraph

Product model: H3Product model: H3

StatementsStatements
Shenzhen Comen Medical Instruments Co., Ltd (“Comen” or “Comen Company”) possesses the copyrightShenzhen Comen Medical Instruments Co., Ltd (“Comen” or “Comen Company”) possesses the copyright

of the non-published User Manual, and has the right to handle it as confidential data. This User Manual isof the non-published User Manual, and has the right to handle it as confidential data. This User Manual is

only used only used as the as the refereferencrence e data for data for the operatiothe operation, maintenann, maintenance and ce and servservicing of icing of ComeComen n produproducts. The otherscts. The others

have no right to disclose the content of this User Manual to any third party.have no right to disclose the content of this User Manual to any third party.

This manual This manual contacontains ins the the proprproprietarietary y inforinformatiomation n whicwhich h is is proteprotected by cted by copycopyright law. With copyrigright law. With copyrightht

reserved, any person shall not photocopy or duplicate any part of this manual or translate it into any other reserved, any person shall not photocopy or duplicate any part of this manual or translate it into any other 

language without the prior written permission of Comen Company.language without the prior written permission of Comen Company.

Comen Company shall not assume responsibility for the incidental or consequential damages resulting fromComen Company shall not assume responsibility for the incidental or consequential damages resulting from

the errors in this manual or from the provision, actual performance and use of this manual. Comen Companythe errors in this manual or from the provision, actual performance and use of this manual. Comen Company

shall not provide the proprietary right specified by patent law to any third party. Comen Company shall notshall not provide the proprietary right specified by patent law to any third party. Comen Company shall not
assume legal responsibility for the legal consequences resulting from violating the patent law and the rightsassume legal responsibility for the legal consequences resulting from violating the patent law and the rights

of any third party.of any third party.

The content in this manual may be subject to change without further noticeThe content in this manual may be subject to change without further notice

GuaranteeGuarantee

When all of the following conditions are satisfied, Comen Company shall be responsible for the safety,When all of the following conditions are satisfied, Comen Company shall be responsible for the safety,

reliability and performance of the product:reliability and performance of the product:

    The producThe product is used t is used according according to the Usto the User Manual.er Manual.

    The instaThe installallationtion, , maimaintentenannance ce and upgraand upgradinding g of of the the proproducduct t are conduare conductected d by by the the perpersonsonnenell

recognized or authorized by Comen Company.recognized or authorized by Comen Company.

    The storage envThe storage environment, working environmeironment, working environment and electricant and electrical environment of the product l environment of the product complycomply

with the product specifications.with the product specifications.

    The seriThe serial al numnumber labeber label l or manufor manufactacturiuring ng mamark rk of the of the proproducduct t is clear and is clear and ideidentintifiafiableble. . It isIt is

verified that this product is manufactured by Comen Company.verified that this product is manufactured by Comen Company.

    The damages are The damages are caused by non-humacaused by non-human factors (e.g. accn factors (e.g. accidental fall and delibeidental fall and deliberate destruction).rate destruction).

The products that are within the warranty scope of Comen Company shall enjoy free service. As for theThe products that are within the warranty scope of Comen Company shall enjoy free service. As for the

 products  products that that are are beyond beyond the the warranty warranty scope, scope, Comen Comen Company Company shall shall charge charge for for the the service. service. If If the the productsproducts

are transported to Comen Company for maintenance, the user shall bear the freight (including the customsare transported to Comen Company for maintenance, the user shall bear the freight (including the customs

expenses).expenses).
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Return of ProductsReturn of Products

If the products need to be returned to Comen Company, please follow the following steps:If the products need to be returned to Comen Company, please follow the following steps:

Acquisition of the right to return the goods: Contact the after-sales department of Comen Company, tell it theAcquisition of the right to return the goods: Contact the after-sales department of Comen Company, tell it the

SN of the instrument made by Comen which is printed on the equipment nameplate; if this SN is not legible,SN of the instrument made by Comen which is printed on the equipment nameplate; if this SN is not legible,

the goods returned shall not be accepted. Please specify the SN and production date, and briefly describe thethe goods returned shall not be accepted. Please specify the SN and production date, and briefly describe the

reason for returning the goods.reason for returning the goods.

After-sale Service UnitAfter-sale Service Unit

 Name: Shenzhen Comen  Name: Shenzhen Comen Medical Instrument Co., Medical Instrument Co., Ltd.Ltd. After-sale Service DepartmentAfter-sale Service Department

AddrAddress: South of Floor 7, Block 5 & ess: South of Floor 7, Block 5 & Floor 1 and Floor 6, Block 4, 4Floor 1 and Floor 6, Block 4, 4thth Industrial Area of Nanyou, NanshanIndustrial Area of Nanyou, Nanshan

District, Shenzhen, Guangdong, P.R. ChinaDistrict, Shenzhen, Guangdong, P.R. China

Tel: 0755Tel: 0755－－2643123626431236

Fax: 0755Fax: 0755－－2643123226431232

Service Tel: 4007009488Service Tel: 4007009488

Postcode: 518052Postcode: 518052
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PrefacePreface

This user manual provides the performance, operation instructions and safety information regarding the H3This user manual provides the performance, operation instructions and safety information regarding the H3

Electrocardiograph and can serve as the start guide for new users.Electrocardiograph and can serve as the start guide for new users.

This user manual is applicable to the professional clinical medical staff or the persons who are experiencedThis user manual is applicable to the professional clinical medical staff or the persons who are experienced

in using the medical equipment for reading. The readers shall have the knowledge and working experience inin using the medical equipment for reading. The readers shall have the knowledge and working experience in

medical procedure, practice and terms necessary for examining the patients.medical procedure, practice and terms necessary for examining the patients.

Performance, Structure and CompositionPerformance, Structure and Composition
H3 Electrocardiograph is mainly composed of main unit, lead wires, limb electrodes and chest electrodes.H3 Electrocardiograph is mainly composed of main unit, lead wires, limb electrodes and chest electrodes.

Applicable ScopeApplicable Scope

H3 Electrocardiograph is applicable to capturing ECG wave complex for waveform and rhythm analysis inH3 Electrocardiograph is applicable to capturing ECG wave complex for waveform and rhythm analysis in

medical units.medical units.

IllustrationsIllustrations

All the illustrations provided in this User Manual are for your reference only. The menus, options, values andAll the illustrations provided in this User Manual are for your reference only. The menus, options, values and

functions in the illustrations may not be entirely consistent with what you see from the electrocardiograph.functions in the illustrations may not be entirely consistent with what you see from the electrocardiograph.
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ChChaptapter er 1 1 SafSafetety y GuGuididancancee

1.1 1.1 SafSafety ety InfoInformarmationtion

WarningWarning

    TTo warn you of the o warn you of the conditiconditions where serious consons where serious consequence, disaequence, disadvantadvantageous matters or danggeous matters or dangerer

may occur. Failure to comply with the warning will result in severe personal injury or death of may occur. Failure to comply with the warning will result in severe personal injury or death of 

the user or the patient.the user or the patient.

CautionCaution

    TTo indicato indicate potential danger or unse potential danger or unsafe operationafe operation. If not . If not avoidavoided, it may lead to ed, it may lead to mild personamild personall

injinjuryury, , proproducduct t malmalfuncfunctiotion, n, damdamageages s or or propropertperty y losloss. s. It It may also may also givgive e risrise e to to mormore e sevsevereere

harm.harm.

NoteNote

    It emphasizIt emphasizes primary warnings or provies primary warnings or provides descriptides descriptions or explanaons or explanations so that this producttions so that this product

can be used in a better way.can be used in a better way.

1.2 1.2 SafSafety ety InfoInformarmationtion

In order to use the equipment effectively and avoid the possible damages, please read the user manual inIn order to use the equipment effectively and avoid the possible damages, please read the user manual in

detail before using and be familiar with the equipment to know the correct operation methods and safetydetail before using and be familiar with the equipment to know the correct operation methods and safety

information thoroughly.information thoroughly.

1.2.1.2.1 1 PrePrecautcautions ions for for OperOperatinating the g the EquipEquipmentment

WarningWarning



   This eqThis equipment iuipment is not intes not intended for tnded for treatmentreatment..
    This equThis equipment can nipment can not be used diot be used directly for threctly for the cardiac se cardiac surgery.urgery.
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    Do not use this equDo not use this equipment in the preseipment in the presence of flammance of flammable anestheble anesthetics to avoid exptics to avoid explosiolosion.n.

    Do not use this equDo not use this equipment in the preseipment in the presence of high-vonce of high-voltage equiltage equipment or high elepment or high electrostatctrostaticic

quantity.quantity.

    The housThe housing of ing of the equipthe equipment shoument should be ld be grogroundunded ed welwell. Use l. Use the threethe three-wir-wire e recereceptaptacle withcle with

protective grounding and the grounding of the receptacle should be kept well.protective grounding and the grounding of the receptacle should be kept well.

    This equipmThis equipment should be installed by the qualifient should be installed by the qualified maintenanced maintenance engineere engineer. Only the authorized. Only the authorized

maintemaintenance engineer can open nance engineer can open the housing of the housing of the equipment.the equipment.

    If there is doubt for the integIf there is doubt for the integrality for thrality for the protective gre protective ground leadound lead, please use the built-in batt, please use the built-in batteryery

for the power supply.for the power supply.

    ThThe e acaccecessssorory y eqequuipipmementnts s coconnnnececteted d wiwith th ththe e ananalalog og anand d ddigigitital al ininteterfrfacaces es of of H3H3

EleElectrctrocaocardirdiogrograph aph shoshould uld be be veriverified fied accoaccordirding ng to to IEC IEC stastandandardsrds. . All All the the conconfigufiguratirationsons

should comply with the valid version of IEC 60601-1-1. Therefore, the personnel who connectshould comply with the valid version of IEC 60601-1-1. Therefore, the personnel who connect

the the acceaccessossory ry equiequipmenpments ts to to sigsignal nal inpinput/out/outpuutput t inteinterfacrfaces es shoshould uld conconfirm firm the the whowhole le syssystemtem

comcomply with ply with the requithe requiremrements in ents in the valid versiothe valid version n of of IEC 60601IEC 60601-1-1-1-1. . If If therthere e is is any doubtany doubt,,

please contact Comen Company or local agents.please contact Comen Company or local agents.

    In order to In order to ensensure the ure the patpatient safetient safetyy, , the summatthe summation of ion of lealeakagkage e currcurrent should never exceent should never exceeded

lealeakagkage e curcurrenrent t limlimits when its when sevseveral other equipmeral other equipments are ents are conconnecnected ted with the with the patpatient at ient at thethe

same time.same time.

    When the H3 electrocardWhen the H3 electrocardiograpiograph is h is used in conjunctiused in conjunction with defibrillatoon with defibrillator or pacemakerr or pacemaker, do not, do not

allow the patient to contact bed, table, metal or equipment.allow the patient to contact bed, table, metal or equipment.

    In order to avoid burnsIn order to avoid burns, keep the electrodes far away fro, keep the electrodes far away from the electrosum the electrosurgical generrgical generator whileator while

using an ESU at the same time.using an ESU at the same time.

    Only use the ECG cable or other acceOnly use the ECG cable or other accessorissories provides provided by Comen. The accessored by Comen. The accessories of other typesies of other types

may damage the equipment or affect the performance and safety of the equipment.may damage the equipment or affect the performance and safety of the equipment.

    PleasPlease ensure that all the electrode ensure that all the electrodes are attached to the correct poses are attached to the correct positions on the patient bodyitions on the patient body. Do. Do

nonot t alallolow w ththe e elelectectrorodedes s (i(incncluludinding g neneutrutral al elelectectrorodedes) s) anand d papatitientents s to to cocontntact act anany y othotherer

conductive parts or the ground.conductive parts or the ground.

    The operatThe operator should be or should be tratraineined d proprofessfessionionally and ally and thothorouroughlghly y undundersterstand and the the useuser r manmanualual

before using.before using.

CautionCaution

    Avoid Avoid liquid spliquid splashed on lashed on the equipment.the equipment.

    AvAvoid high temoid high temperature anperature and the equipment shod the equipment should be used withiuld be used within +5n +5  ~+40~+40  ..

    Do not use this equipmenDo not use this equipment in the environment in the environment with high pressut with high pressure, bad ventilre, bad ventilation, dust, suation, dust, sulfurylfury

gas and chemical medicines.gas and chemical medicines.
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    Ensure thaEnsure that there is no t there is no strong electstrong electromagnromagnetic interferenetic interference source around the instalce source around the installation andlation and

opeoperatration ion envenvironironment ment of of the the equequipmeipment, nt, sucsuch h as as radradio io tratransmnsmitteitter, r, mobmobile ile phophone ne etc. Largeetc. Large

eleelectrictrical cal equiequipmenpment t sucsuch h as as ESUESU, , ultultrasorasonic nic equequipmipment, ent, radradioaioactictive ve equequipmipment ent and and MRIMRI

equipmeequipment etc. nt etc. are likely to are likely to generate electromgenerate electromagnetiagnetic c interfereninterference.ce.

    Confirm thConfirm that there is no mechanat there is no mechanical damage on thical damage on the equipment, ECG cable equipment, ECG cable and electrode and electrodes beforees before

using the equipments. If obvious damage or aging is found on a certain part, replace this partusing the equipments. If obvious damage or aging is found on a certain part, replace this part

before using.before using.

    SafSafety tests shouety tests should ld be condube conducted pericted periodiodicallcally y for the for the equequipmeipment, at nt, at leasleast t onconce a e a yearyear. The . The testtest

shoshould uld be be conconductducted ed by by the the traitrained ned and and quaqualifilified ed perspersonneonnel l with safety test with safety test knoknowledwledge ge andand

experiences and the test results should be recorded. If there is any problem of the equipment inexperiences and the test results should be recorded. If there is any problem of the equipment in

the above tests, it the above tests, it should be maintained.should be maintained.

    When the service life is expirWhen the service life is expired, the equipment and reused, the equipment and reusable accessoable accessories shoulries should be sent back tod be sent back to

the manufacturer for recycling or disposed of properly according to the local regulations.the manufacturer for recycling or disposed of properly according to the local regulations.

NoteNote

    This eqThis equipment iuipment is not ins not intended for tended for home ushome use.e.

    This equipmThis equipment is for examine use instead of diagnoent is for examine use instead of diagnosis use. It is only responsibsis use. It is only responsible for indicatole for indicatorsrs

regulated by relevant national standards.regulated by relevant national standards.

1.2.1.2.2 2 PrePrecautcautions for ions for Using of tUsing of the Rechhe Rechargeargeable Lithable Lithium Battium Batteryery

WarningWarning

    ImpropImproper operation may cause the battery being hot, ignition, exploser operation may cause the battery being hot, ignition, explosion or capacity declinaion or capacity declination.tion.

Read this Read this user manual carefully before using user manual carefully before using the rechargeablthe rechargeable e lithium battery (hereinafter calledlithium battery (hereinafter called

“Battery”).“Battery”).

    Do not reverse the anode and cathode when connecDo not reverse the anode and cathode when connecting the batteryting the battery, otherwise expl, otherwise explosion may beosion may be

caused.caused.

    Do not use Do not use the battthe battery near the fire or in ery near the fire or in the envirthe environmonment with temperent with temperatuature highere higher than 60r than 60   ..

Do not heat the battery or throw it into the fire. Avoid water splashed on the battery and do notDo not heat the battery or throw it into the fire. Avoid water splashed on the battery and do not

throw the battery into water.throw the battery into water.

    Do not penetrate the batteDo not penetrate the battery with metal, hammry with metal, hammer the battery or use other mer the battery or use other methods to damage thethods to damage thee

battery; otherwise battery heating, smoking, distortion or burning may be caused.battery; otherwise battery heating, smoking, distortion or burning may be caused.
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Warning(Continued)Warning(Continued)

    When leakage or foul smelWhen leakage or foul smell is found, keep far away from the battery immedial is found, keep far away from the battery immediatelytely. If your skin or. If your skin or

clothes comes into contact with the leakage electrolyte, rinse it with clean water at once. If theclothes comes into contact with the leakage electrolyte, rinse it with clean water at once. If the

electrolyte splashes into your eyes, do not rub them. Irrigate them with clean water first and goelectrolyte splashes into your eyes, do not rub them. Irrigate them with clean water first and go

to see a doctor immediately.to see a doctor immediately.

    OnlOnly y autauthorihorized instalzed installatlation ion or mainteor maintenannance ce engengineeineer r can open can open the battery compathe battery compartmertment nt andand

replace the battery. Only use the rechargeable lithium battery of the same mode provided byreplace the battery. Only use the rechargeable lithium battery of the same mode provided by

Comen.Comen.

    When the When the servservice life of ice life of the batterthe battery y is expireis expired, or d, or when therwhen there e is peculiis peculiar smellar smell, , defodeformarmationtion,,

discoloration or distortion, stop using it immediately and dispose the battery according to thediscoloration or distortion, stop using it immediately and dispose the battery according to the

local regulations.local regulations.

1.2.3 1.2.3 PrecauPrecautions tions for for Cleaning, Cleaning, Disinfection Disinfection and and MaintenancMaintenancee

CautionCaution

    TTurn off the equipment beforurn off the equipment before cleanine cleaning. If the AC power supply is used, discg. If the AC power supply is used, disconnect the AC poweronnect the AC power

supply and remove the power cord and ECG cable before cleaning.supply and remove the power cord and ECG cable before cleaning.

    Do not allow the liquDo not allow the liquid to enter the inner of the equipid to enter the inner of the equipment during cleament during cleaning. Do not immerning. Do not immerse these the

equipment and ECG cable into liquid in any case.equipment and ECG cable into liquid in any case.

    Do not use aDo not use abrasivbrasive materiae material to clean elel to clean electrodctrodes.es.

    Wipe off all the resWipe off all the residual deteridual detergent on the equipmgent on the equipment and on the surfacent and on the surface of ECG cable aftere of ECG cable after

cleaning.cleaning.

    Do Do nonot t didisisinfenfect ct ththe e equequipipmenment t by by ththe e waway y of of hihigh gh temtemperperataturure, e, auautotoclaclaviving ng or or ioioninizinzingg

radiation. Do not use chloric disinfectants such as bleaching powder, sodium hypochlorite etc.radiation. Do not use chloric disinfectants such as bleaching powder, sodium hypochlorite etc.

1.3 1.3 SymSymbol bol DescDescripriptiontion

(1) (1) SymSymbolbols of s of InsInstrumtrumententss

SSyymmbbool  l  DDeessccrriippttiioon  n  SSyymmbbool  l  DDeessccrriippttiioonn

CCF  F  aapppplliieed  d  ppaarrttss,  ,  wwiitthh

defibrillation-proof protectiondefibrillation-proof protection
AC indicator AC indicator 

AAtttteennttiioonn! !  PPlleeaasse e rreeffeer r  tto o tthhee

accompanying document.accompanying document.

Battery charge and dischargeBattery charge and discharge

indicator indicator 
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EEqquuiippootteennttiiaal  l  ggrroouunnddiinng  g  WWoorrkkiinng  g  ssttaattuus  s  iinnddiiccaattoor  r  

 Network connector  Network connector USB connector USB connector 

SSeerriiaal  l  NNuummbbeer  r  DDaatte  e  oof  f  mmaannuuffaaccttuurree

(2) Symbols of Packing(2) Symbols of Packing

SSyymmbbool  l  DDeessccrriippttiioon  n  SSyymmbbool  l  DDeessccrriippttiioonn

UUp  p  SSttaacckkiinng  g  llaayyeerrs  s  lliimmiitt

FFrraaggiille  e  KKeeeep  p  ddrryy
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ChapChapter ter 2 2 GenGeneral eral IntIntroduroductioctionn

2.1 2.1 InIntentendededd ApAppliplicacatiotionn

H3 Electrocardiograph is intended to capture the patient’s ECG wave complex to conduct waveform analysisH3 Electrocardiograph is intended to capture the patient’s ECG wave complex to conduct waveform analysis

and rhythm analysis for clinic diagnosis and research use.and rhythm analysis for clinic diagnosis and research use.

2.2 2.2 ConContraitraindindicatcationionss

 None None

2.3 2.3 TTop op PanPanel of el of the the Main Main UniUnitt

H3 electrocardiograph applies 6.2 inch color LCDH3 electrocardiograph applies 6.2 inch color LCD. The top panel of the main unit is shown as follows:. The top panel of the main unit is shown as follows:

Figure 2-1 Top panel of main unitFigure 2-1 Top panel of main unit
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1  1  DDiissppllaay  y  ssccrreeeenn

2  2  RReeccoorrddeer  r  llaattcchh

3  3  RReeccoorrddeer  r  

4  4  PPrriinnt  t  kkeeyy

5 5 InIndidicacatotorsrs(f(frorom tm top op to to bobottttomom: wo: workrkining stg statatus us inindidicacatotorr, , AC AC inindidicacatotor ar and nd babattttereryy

charge and discharge indicator)charge and discharge indicator)

6  6  OOn  n  /  /  OOfff  f  kkeeyy

2.4 2.4 FunFunctioctions ons of Kef Keys ays and Ind Indindicatocatorsrs

On/Off key: press this key to turn on or turn off this equipment.On/Off key: press this key to turn on or turn off this equipment.

Print key: press this key to record ECG waveform; press this key for 3s and releasePrint key: press this key to record ECG waveform; press this key for 3s and release

this key to enter touch screen calibration interface.this key to enter touch screen calibration interface.

Battery charge and discharge indicator: when the battery is used to supply power, thisBattery charge and discharge indicator: when the battery is used to supply power, this

indicator is light; when AC power supply is connected, this indicator is light until theindicator is light; when AC power supply is connected, this indicator is light until the

 battery is  battery is fully charged.fully charged.

Working status indicator: this indicator is light after this equipment is switched on;Working status indicator: this indicator is light after this equipment is switched on;

this indicator is flashing when the equipment is under standby statusthis indicator is flashing when the equipment is under standby status

AC indicator: when connected to AC power supply, this indicator is light.AC indicator: when connected to AC power supply, this indicator is light.

    



General IntroductionGeneral Introduction

Chapter 2-3Chapter 2-3

2.5 2.5 ScrScreeeen n DisDisplayplay

The main screen is shown as follows:The main screen is shown as follows:

Figure 2-2 Main screenFigure 2-2 Main screen

NNOO.  .  DDeeffiinniittiioon  n  NNaamme  e  DDeessccrriippttiioonn

1  1  PPaattiieennt  t  aanndd

systemsystem

informationinformation

((ffrroom  m  lleefft  t  ttoo

right)right)

PaPatietient nt infinformormatiation on DisDisplaplay y patpatienient t ID, ID, namname e and and ageage

SSeex  x  DDiissppllaay  y  ppaattiieennt  t  sseexx

MeasMeasuremurement ent mode mode Auto/Auto/manuamanual/ l/ rhythrhythm, m, click click here here to to changchange e measumeasuremrement ent modemode

circularly.circularly.

RecRecordording ing spespeed ed CliClick ck herhere e to to chachangnge e rerecorcordinding g spespeed ed circirculcularlarlyy. . UndUnder er manmanualual

momodede, , rerecocordrdining g spspeeeeds ds of of 5m5mm/sm/s, , 6.6.2525mmmm/s, /s, 1010mmmm/s,/s,

12.5m12.5mm/s, 25mm/s and m/s, 25mm/s and 50mm50mm/s /s are supporteare supported; d; undeunder r auto andauto and

rhyrhythm thm modmode, e, rerecorcordinding g spespeeds eds of of 25m25mm/s m/s and and 50m50mm/s m/s areare

supported. Please refer tosupported. Please refer to 4.5.3 Print Settings 4.5.3 Print Settings for detail. for detail.

WWaavve e ggaaiin n CClliicck k hheerre e tto o cchhaanngge e wwaavve e ggaaiin n cciirrccuullaarrllyy. .  22..55mmmm//mmVV, ,  55

mm/mVmm/mV, , 10mm/mV10mm/mV, , 20mm/mV20mm/mV, , 10/5mm/mV10/5mm/mV, , 20/10 20/10 mm/mVmm/mV

and AGC are supported. Please refer toand AGC are supported. Please refer to 4.5.3 Print Settings 4.5.3 Print Settings  for  for 

detail.detail.

EMEMG G FiFiltlter er ClClicick k hehere re to to enenteter r “E“EMG MG FiFiltlterer” ” sesettttining g scscrereenen. . PlPleaease se rerefefer r toto

4.5.2 Common Settings4.5.2 Common Settings for detail. for detail.

Real-time heart rateReal-time heart rate

valuevalue

Display the real-time heart rate value of current patientDisplay the real-time heart rate value of current patient
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55
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LeLeadads s ststatatus us mamap p It It cacan bn be ue usesed ad as ts the he rerefefererencnce fe for or ththe ce cononnenectctioion sn statatutus of s of alalll

leads. The connection and falling off status of all leads can beleads. The connection and falling off status of all leads can be

obserobserved. ved. Red Red reprrepresentesents s leadleads s fallifalling ng off; green off; green reprrepresentesentss

leads connected well.leads connected well.

2  2  WWaavveeffoorrm  m  aarreea  a  DDiissppllaay  y  EECCG  G  wwaavveeffoorrmm

3  3  PPrroommppt  t  mmeessssaaggee

areaarea

DiDispsplalay y prpromompt pt memessssagage e susuch ch as as “p“papaperer?”?”, , “L“Leaead d ofoff”f”,,

“printing” and so on. Please refer to Chapter 6 for detail.“printing” and so on. Please refer to Chapter 6 for detail.

4  4  IIccoonns  s  aarreea  a  TTiimme  e  DDiissppllaay  y  ccuurrrreennt  t  ttiimmee.  .  CClliicck  k  hheerre  e  tto  o  eenntteer  r  tthhe  e  ““SSyysstteem  m  ttiimmee””

setting screen.setting screen.

USBUSB    Display Display this this icon icon only only when when USB USB flash flash disk disk is is connectedconnected

Connected to PCECGConnected to PCECG

workstationworkstation

Display this icon only when this equipment has connected toDisplay this icon only when this equipment has connected to

PCECG workstation PCECG workstation successfullysuccessfully..

BatBattertery y infinformormatiation on DisDisplaplay y the the fuefuel l gagauge uge of of the the batbatterteryy..

5  5  HHoottkkeey  y  aarreeaa

((ffrroom  m  ttoop  p  ttoo

 bottom) bottom)

RReevviieew w kkeey y CClliicck k hheerre e tto o eenntteer r  ““RReevviieeww” ” ssccrreeeenn. .  PPlleeaasse e rreeffeer r  ttoo    5.15.1

 Review Review for detail. for detail.

Copy key or leadCopy key or lead

switch keyswitch key

Under auto and rhythm mode, copy key is displayed here andUnder auto and rhythm mode, copy key is displayed here and

click it to reprint the latest ECG report.click it to reprint the latest ECG report.

Under manual mode, lead switch key is displayed here andUnder manual mode, lead switch key is displayed here and

click it to switch leads manually.click it to switch leads manually.

FFiille  e  CClliicck k hheerre  e  tto  o  eenntteer  r  ““FFiille  e  LLiisstt”  ”  ssccrreeeenn.  .  PPlleeaasse  e  rreeffeer  r  ttoo  5.3 Files 5.3 Files

for detail.for detail.

CCoonnffiigg. .  CClliicck k hheerre e tto o eenntteer r  ““CCoonnffiigguurraattiioon” n” ssccrreeeenn. .  PPlleeaasse e rreeffeer r  ttoo

Chapter 4.5 for detail.Chapter 4.5 for detail.

2.6 2.6 ExtExternernal al ConConnecnectortorss

2.2.6.6.1 1 LeLeft ft papanenell

The left panel of this equipment is shown as the following figure:The left panel of this equipment is shown as the following figure:
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Chapter 2-5Chapter 2-5

Figure 2-3 Left panelFigure 2-3 Left panel

2.62.6.2 .2 RigRight ht panpanelel

The right panel of this equipment is shown as the following figure:The right panel of this equipment is shown as the following figure:

Figure 2-4 Right panelFigure 2-4 Right panel

AttentionAttention

    The USB connThe USB connector can be conector can be connected with scannected with scanners speciners specified by Comen to scan bfied by Comen to scan bar code.ar code.

2.2.6.6.3 3 BaBack ck papanenell

The back panel of this equipment is shown as the following figure:The back panel of this equipment is shown as the following figure:

Figure 2-5 Back panelFigure 2-5 Back panel

Recorder latchRecorder latch

ECG cable socketECG cable socket
   NetNetworwork k conconnenectoctor USB r USB conconnecnector tor 

Equipotential grounding terminalEquipotential grounding terminal

AC AC powpower er supsupplyply

socketsocket
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2.7 2.7 BoBottottom m panpanelel

The bottom panel of this equipment is shown as the following figure:The bottom panel of this equipment is shown as the following figure:

Figure 2-6 Bottom panelFigure 2-6 Bottom panel

 Nameplate Nameplate

Battery compartmentBattery compartment

Handwriting penHandwriting pen
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ChapChapter ter 3 3 OpeOperatiration on PrePreparaparationtion

WarningWarning

    Only use the ECG cable or other acceOnly use the ECG cable or other accessorissories providees provided by Comen. The accessord by Comen. The accessories of otheries of other

types may damage the equipment or affect the performance and safety of the equipment.types may damage the equipment or affect the performance and safety of the equipment.

3.1 3.1 ConConnecnect the Pt the Power ower CorCord and Gd and Grouround Lend Leadad

WarningWarning

    Use the three-wirUse the three-wire receptacle with prote receptacle with protective grounective grounding and the groundiding and the grounding of the receptacleng of the receptacle

should be kept well. Do not open the housing of the equipment when the AC power supply isshould be kept well. Do not open the housing of the equipment when the AC power supply is

connected.connected.

    If there is If there is doudoubt bt for the integfor the integralrality for the ity for the proprotecttective grouive ground lead, pleasnd lead, please e use the use the buibuilt-lt-inin

battery for the power supply.battery for the power supply.

1) 1) UsUse e ththee AC AC PoPowewer r SuSupppplyly

First check whether the AC power supply complies with the requirements:First check whether the AC power supply complies with the requirements:

    VVoltage: oltage: 100-240V100-240V～～

    Frequency: Frequency: 50Hz/60Hz±1 50Hz/60Hz±1 HzHz

    Power: Power: 40V40VAA

Then plug the power cord into the AC power supply socket on the back panel of the equipment, and insertThen plug the power cord into the AC power supply socket on the back panel of the equipment, and insert

the power cord plug into the three-wire receptacle.the power cord plug into the three-wire receptacle.

2) 2) Use Use the the BuiBuilt-lt-in in BatBatterteryy

When this equipment is delivered to the user, the built-in rechargeable lithium battery has been installedWhen this equipment is delivered to the user, the built-in rechargeable lithium battery has been installed

which can be used directly. Because of the power loss in the storage and transportation, for the initial use, thewhich can be used directly. Because of the power loss in the storage and transportation, for the initial use, the

 battery power  battery power may may be be inadequate and inadequate and at at this this time time the the battery battery should should be be chargecharged. d. When When the the service life service life of of thethe

 battery  battery is is expired expired (cycle (cycle life life ≥300 ≥300 times) times) or or the the running running duration duration of of a a fully fully charged charged battery battery shortensshortens

obviously, the battery should be replaced in time. The detailed instruction of the charging and replacingobviously, the battery should be replaced in time. The detailed instruction of the charging and replacing

 battery battery, please , please refer to refer to section 7.3.1.section 7.3.1.

3) 3) ConConnecnect t the the GrGrounound d LeaLeadd

ConConnecnect t one end one end of of the grounthe ground d lealead d to to the equipthe equipoteotentintial al grgrounoundinding g terterminminal al at at the back the back panpanel el of of thethe

equipment and connect another end to the public ground lead of the hospital.equipment and connect another end to the public ground lead of the hospital.
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3.2 3.2 LoaLoading ding RecRecord ord PapPaperer

ThiThis s equequipmipment ent adoadopts pts 80m80mm×2m×20mm 0mm rolrolled led thethermormosensensitsitive ive recrecord ord pappaper er or or 80m80mmm ×× 70m70mm m folfoldedded

thermosensitive record paper. When the record paper is not loaded or it is used up, “Paper?” will display inthermosensitive record paper. When the record paper is not loaded or it is used up, “Paper?” will display in

 prompt message  prompt message area to area to remind the remind the user user of of loading loading or or replacing the replacing the record paper. When record paper. When the the record paper record paper of of aa

certain type is used, the paper style should be set the same as the corresponding paper style.certain type is used, the paper style should be set the same as the corresponding paper style.

3.2.3.2.1 1 RecRecordeorder r InneInner r StrStructuucturere

Figure 3-1 Inner structure of recorder Figure 3-1 Inner structure of recorder 

3.2.3.2.2 2 LoaLoading Rding Rolled olled TherThermosemosensitinsitive Reve Record cord PapePaperr

1) 1) PrePress the lass the latch on ttch on the lefhe left panel ot panel of this ef this equipmquipment to opent to open the ren the recorecorder coder cover ver 

2) 2) TTake ake out tout the pahe paper per rolleroller frr from thom the fixe fixing deing devicevice

3) 3) UnwUnwrap the new recrap the new record papord paper and load it er and load it intinto o the fixthe fixing deving deviceice. . Pay atPay attententiotion n to that the grid surfto that the grid surfaceace

should face the thermosensitive print head.should face the thermosensitive print head.

4) 4) Pull out the rPull out the record paecord paper froper from the paper em the paper exit, closxit, close the recore the recorder covder cover and keep ther and keep the recore record paper pard paper parallelallel

with paper exit.with paper exit.

5) 5) SeSeleclect t [Co[Confinfig.]g.]    →→[Print Settings][Print Settings]    →→[Paper Style][Paper Style]    →→[Rolled][Rolled]

Fixing device for Fixing device for 

rolled paper rolled paper 

PapePaper r plateplatenn

PapePaper r exitexit

ThermosensitiveThermosensitive

 print head print head
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3.2.3.2.3 3 LoaLoading Fding Folded olded TherThermosemosensitivnsitive Rece Record Pord Paperaper

1) 1) PrePress the lass the latch on ttch on the lefhe left panel ot panel of this ef this equipmquipment to opent to open the ren the recorecorder coder cover ver 

2) 2) UnwrUnwrap the new foap the new folded relded record pacord paper and plaper and place it into the pace it into the paper traper tray. Py. Pay atteay attention to thantion to that when the frt when the freeee

end of the record paper is vertical, the grid surface of the record paper should face the thermosensitiveend of the record paper is vertical, the grid surface of the record paper should face the thermosensitive

 print head; print head;

3) 3) Pull abPull about 2cm of pout 2cm of paper ouaper out from the t from the paper epaper exit and clxit and close recose recordeorder cover cover.r.

4) 4) SeSeleclect t [Co[Confinfig.]g.]    →→[Print Settings][Print Settings]    →→[Paper Style][Paper Style]    →→[Folded][Folded]

3.3 3.3 ConConnecnect t ECG ECG CabCablele

Figure 3-2 ECG cableFigure 3-2 ECG cable

ECG cable includes two partsECG cable includes two parts: main cable which is connected to the electrocardiograph and the lead wires: main cable which is connected to the electrocardiograph and the lead wires

which are connected to the patient. Lead wires have 6 chest lead wires and 4 limb lead wires. The user canwhich are connected to the patient. Lead wires have 6 chest lead wires and 4 limb lead wires. The user can

disdistintinguiguish sh the chest leads and the chest leads and limlimb b lealeads ds frofrom m the colothe color r of the of the lealead d wirwires es and the and the ideidentintifiefiers rs on on thethe

connector.connector.

ECG ECG CabCable le ConConnectnectionion: : PlPlug ug ththe e ECECG G cacablble e ininto to ththe e ECECG G cacablble e sosockcket et on on ththe e ririghght t papanenel l of theof the

electrocardiograph; secure the screws at the two sides of the plug.electrocardiograph; secure the screws at the two sides of the plug.

Main CableMain Cable
Lead Lead WiWiresres

Cable PlugCable Plug

ScrewScrew

Electrode ConnectorsElectrode Connectors
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3.4 3.4 EleElectrctrodeodes s ConConnecnectiontion

WarningWarning

    PleasPlease ensure that all the electrodes are ensure that all the electrodes are attached to the correct posie attached to the correct positions on the patient bodytions on the patient body..

Do Do not not allallow ow the the eleelectroctrodes (includes (including neutral electrding neutral electrodeodes) s) and and patpatientients s to to contcontact act any otherany other

conductive parts or the ground.conductive parts or the ground.

The contact resistaThe contact resistance between the nce between the patiepatient nt and electrodand electrodes exerts es exerts gregreat at influinfluence on ence on the quality of the quality of ECG;ECG;

therefore the contact resistance should be minimized to obtain better ECG.therefore the contact resistance should be minimized to obtain better ECG.

The identifiers and color codes are different according to different standards. The identifiers and color codesThe identifiers and color codes are different according to different standards. The identifiers and color codes

of European standard andof European standard and American standard arAmerican standard are shown in the table below.e shown in the table below.

EEuurrooppeeaan  n  SSttaannddaarrd  d  AAmmeerriiccaan  n  SSttaannddaarrdd

ElectrodesElectrodes    IIddeennttiiffiieer  r  CCoolloor  r  IIddeennttiiffiieer  r  CCoolloor  r  

RRiigghht  t  aarrm  m  R  R  RReed  d  RRA  A  WWhhiittee

LLeefft  t  aarrm  m  L  L  YYeelllloow  w  LLA  A  BBllaacck  k  

RRiigghht  t  lleeg  g  RRF  F  BBllaacck  k  RRL  L  GGrreeeenn

LLeefft  t  lleeg  g  F  F  GGrreeeen  n  LLL  L  RReedd

CChheesst  t  1  1  CC1  1  WWhhiittee//rreed  d  VV1  1  BBrroowwnn//rreedd

CChheesst  t  2  2  CC2  2  WWhhiittee//yyeelllloow  w  VV2  2  BBrroowwnn//yyeellllooww

CChheesst  t  3  3  CC3  3  WWhhiittee//ggrreeeen  n  VV3  3  BBrroowwnn//ggrreeeenn

CChheesst  t  4  4  CC4  4  WWhhiittee//bbrroowwn  n  VV4  4  BBrroowwnn//oorraannggee

CChheesst  t  5  5  CC5  5  WWhhiittee//bbllaacck  k  VV5  5  BBrroowwnn//oorraannggee

CChheesst  t  6  6  CC6  6  WWhhiittee//vviioolleet  t  VV6  6  BBrroowwnn//vviioolleett

    



Operation PreparationOperation Preparation

Chapter 3-5Chapter 3-5

3.4.3.4.1 1 PosPositionitions s of of Limb Limb ElecElectrotrodesdes

1) 1) LimLimb b EleElectroctrode de (Cl(Clamp amp typtype):e):

Figure 3-3 Limb electrodeFigure 3-3 Limb electrode

2) 2) ConConnect nect limlimb b elecelectrotrode:de:

R electrode — Right limb connected as figure 3-4R electrode — Right limb connected as figure 3-4

L electrode — Left limbL electrode — Left limb

 N electrode —Right  N electrode —Right legleg

F electrode —Left legF electrode —Left leg

C1C1～～C6 chest electrode connected as figure 3-6C6 chest electrode connected as figure 3-6

Figure 3-4 Positions of four limb electrodesFigure 3-4 Positions of four limb electrodes

The limb electrodes are placed above the wrist joint of the forearm and above the inner side of the ankle jointThe limb electrodes are placed above the wrist joint of the forearm and above the inner side of the ankle joint

of the lower leg, on those parts the electrodes and skin contact tightly.of the lower leg, on those parts the electrodes and skin contact tightly.

Connect the limb electrodes:Connect the limb electrodes:

1) 1) Check Check that that the the elecelectrodetrodes as are re cleaclean;n;

2) 2) AligAlign all lead win all lead wires and cres and conneonnect the elect the electrodctrode connee connectorctors to electrs to electrode welode well;l;

3) 3) CleaClean elen electrodctrode are area on ea on limb slimb surfaurface wce with aith alcoholcohol;l;

4) 4) Daub Daub conduconductive ctive gel gel on on the the skin skin evenevenly;ly;

5) 5) Daub a Daub a thin lathin layer of yer of conduconductive gctive gel on the el on the surfasurface of tce of the limb ehe limb electlectroderode

6) 6) ConneConnect tct the elhe electrectrodes todes to sko skin surin surface face corrcorrectlyectly..

ReedReed

ElectrodeElectrode

ClampClamp
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3.4.3.4.2 2 PosPositionitions s of of ChesChest t ElecElectrotrodesdes

1) 1) ChChesest t ElElectectrorodede::

Figure 3-5 chest electrodesFigure 3-5 chest electrodes

2) 2) CheChest st eleelectroctrodes des conconnecnectiotion:n:

As the following figure shows, the chest electrodeAs the following figure shows, the chest electrodes’s’ position on body surface isposition on body surface is

C1: Fourth intercostals space at right border of sternumC1: Fourth intercostals space at right border of sternum

C2: Fourth intercostals space at left border of sternumC2: Fourth intercostals space at left border of sternum

C3: Fifth rib between C2 and C4C3: Fifth rib between C2 and C4

C4: Fifth intercostals space on left midclavicular lineC4: Fifth intercostals space on left midclavicular line

C5: Left anterior axillary line at the horizontal level of C4C5: Left anterior axillary line at the horizontal level of C4

C6: Left midaxillary line at the horizontal level of C4C6: Left midaxillary line at the horizontal level of C4

C1C1

C2C2

C3C3

Figure 3-6 Positions of chest electrodesFigure 3-6 Positions of chest electrodes

a) a) Check Check that that the the elecelectrodetrodes as are re cleaclean fin firstlyrstly;;

 b)  b) Align all Align all lead wires lead wires and connect and connect the electrode the electrode connectors to connectors to electrodes well;electrodes well;

c) c) CleaClean elen electrodctrode are area on ea on chest chest surfsurface wace with alith alcohocohol;l;

d) d) Daub thDaub the round ae round area of 25rea of 25mm diammm diameter on eaeter on each elecch electrode sitrode site with cte with conduconductive getive gel evenlyl evenly;;

e) e) PlacPlace a small ame a small amount of conount of conductductive gel on thive gel on the brim of che brim of chest eleest electrodctrode’e’s metal cus metal cup;p;

f) f) PlPlace the eleace the electrctrode on chest eleode on chest electrctrode site and squode site and squeezeeze e the sucthe suctiotion n bulbulb. Unclb. Unclencench it h it and theand then n thethe

electrode is adsorbed on chestelectrode is adsorbed on chest.. Attach all chest electrodes in the same wayAttach all chest electrodes in the same way..

Suction BulbSuction Bulb

ElectrodeElectrodeMetaMetal l CupCup
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NoteNote

    Do not daub too much Do not daub too much conconducductive gel and the layer shoutive gel and the layer should be ld be sepseparaarated. Othted. Otherwierwise it se it maymay

cause short circuit between electrodecause short circuit between electrodes s and the and the error of ECG error of ECG signasignal l recordrecording.ing.

3.5 3.5 InspInspectection ion befobefore re PowPower er onon

Following inspection procedures are recommended before power on.Following inspection procedures are recommended before power on.

1) 1) EnEnviviroronnmementnt

Check whether there is other electric equipment in the surrounding environment, such as ESU, ultrasonicCheck whether there is other electric equipment in the surrounding environment, such as ESU, ultrasonic

equipment, radioactive equipment etc, which may generate interference. Switch off these equipments whenequipment, radioactive equipment etc, which may generate interference. Switch off these equipments when

necessary;necessary;

The room is required to keep warm (not lower than -20The room is required to keep warm (not lower than -20℃℃) to avoid the EMG interference caused by cold.) to avoid the EMG interference caused by cold.

2) 2) PPowower er SuSuppplplyy

WhWhen en the AC the AC powpower er supsupply is ply is useused, d, checheck ck whewhethether r the power cord the power cord has been connehas been connectected d welwell, l, and theand the

receptacle used should be grounded three-wire receptacle.receptacle used should be grounded three-wire receptacle.

33) ) GGrroouunnddiingng

Check whether the ground lead has been connected correctly and tightly;Check whether the ground lead has been connected correctly and tightly;

44) ) LLeeaad d WWiirreses

ChecCheck whether the lead wires have been connek whether the lead wires have been connected well and avoid the lead wires to cted well and avoid the lead wires to be close to thebe close to the AC power AC power 

cord; check whether the lead wires have been connected with the corresponding electrodes correctly;cord; check whether the lead wires have been connected with the corresponding electrodes correctly;

5) 5) ElElecectrtrododeses

Check whether the electrodes have been connected well; check whether the electrodes and particular theCheck whether the electrodes have been connected well; check whether the electrodes and particular the

chest electrodes contact with each other;chest electrodes contact with each other;

6) 6) ReRecocord rd PPapaperer

Ensure that the record paper is adequate and the loading is correct.Ensure that the record paper is adequate and the loading is correct.

77) )  EExxaammiinneeee

Check whether the hand and foot of the examinee contact with the metal parts of the bed, whether theCheck whether the hand and foot of the examinee contact with the metal parts of the bed, whether the

environment of the examination room is comfortable and whether the examinee is too nervous. Ask theenvironment of the examination room is comfortable and whether the examinee is too nervous. Ask the

examinee to relax the body and keep quiet respiration.examinee to relax the body and keep quiet respiration.
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ChaChaptpter er 4 4 SysSystetem m SeSettittingsngs

4.4.1 1 SwSwititch ch onon

WhWhen en AC poAC powewer sur supplpply is uy is usedsed, fi, first crst connonnecect the t the powpower cer cord ord and and the the AC iAC indindicatcator or turturns lins lightght. T. Thenhen

 press  press the the key key to to switch switch on on the the equipment, equipment, after after some some information information is is displayed displayed on on the the screen, screen, thethe

equipment enters the working status and the working status indicator is illuminated.equipment enters the working status and the working status indicator is illuminated.

When AC power supply is used, if the battery power is insufficient, the battery will be charged at the sameWhen AC power supply is used, if the battery power is insufficient, the battery will be charged at the same

titime me anand d ththee AC AC popowewer r inindidicacatotor r anand d babatttterery y chchararge ge anand d didiscschahargrge e inindidicacatotor r arare e boboth th lilighght.t.

When When the the builtbuilt-in -in rechrechargargeable eable battebattery iry is uss used, ed, press press the the key key to to switcswitch on h on the the equipequipment ment direcdirectlytly. . AfteAfter r 

some information is displayed on the screen, the equipment enters the working status and both the batterysome information is displayed on the screen, the equipment enters the working status and both the battery

chachargrge e and and disdischachargrge e indindicaicator tor and and worwork k stastatus tus indindicaicator tor turturn n liglight.ht.

WARNINGWARNING

    WheWhen AC n AC powepower supply is r supply is conconnecnected, the ted, the batbattery is tery is fulfully ly chacharged and rged and elecelectrotrocardcardiogiograph israph is

power off the charging indicator lamp is light, but in fact, there is no charging current. Whenpower off the charging indicator lamp is light, but in fact, there is no charging current. When

electrocardiograph is power on, charging indicator lamp will go off automatically.electrocardiograph is power on, charging indicator lamp will go off automatically.

4.4.2 2 AuAuto to momodede

Under auto mode, 10s ECG waveforms of 12 leads will be gathered automatically. Leads will be switched inUnder auto mode, 10s ECG waveforms of 12 leads will be gathered automatically. Leads will be switched in

order automatically while recording ECG and at the same tine 1mV calibration pulse will be printed on theorder automatically while recording ECG and at the same tine 1mV calibration pulse will be printed on the

record paper record paper automaticallyautomatically..

Specific operations steps:Specific operations steps:

1) 1) Click Click Auto/ Auto/ ManuaManual/ Rhyl/ Rhythm modthm mode hotke hotkey to sey to switch witch to to Auto mAuto modeode

22)  )  PPrreesss s  kkeey ty to  so saammpplle  Ee  ECCG wG waavveeffoorrmmss.  T.  Thheen tn thhe  Ee  ECCG wG waavveeffoorrmms ws wiilll  bl  be  ae  annaallyyzzeedd

automatically after sampling. After analyzing, ECG waveforms will be printed according to the settingsautomatically after sampling. After analyzing, ECG waveforms will be printed according to the settings

of “Print Settings”.of “Print Settings”.

3) 3) If necIf necessaessaryry, cli, click the “ck the “Copy” kCopy” key to reey to reprint tprint the wavhe waveforeform.m.
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NOTENOTE

    RecRecorordiding ng momode de can not can not be be chchananged ged dudurinring g ththe e coucourse rse of of prprinintinting. g. StStop op prprintintining g bebeforforee

changing the recording mode.changing the recording mode.

    OnlOnly when y when “Sa“Save Optiove Option” is n” is set as “Save Dataset as “Save Data”, the ”, the ECG waveECG waveform and data prinform and data printed underted under

auto mode can be saved in “File List” screen, or it can not be saved.auto mode can be saved in “File List” screen, or it can not be saved.

    Under autUnder auto mode, if measuremo mode, if measurement and diagnoent and diagnosis informasis information are needtion are needed to output, the detaileded to output, the detailed

patient information should be input and “Report Text” should be set as “detailed”.patient information should be input and “Report Text” should be set as “detailed”.

4.3 4.3 ManManuaual l ModModee

Under Manual mode, users can determine which lead to be recorded. Click the “Lead” hotkey to sequentiallyUnder Manual mode, users can determine which lead to be recorded. Click the “Lead” hotkey to sequentially

switch the leads need to be recorded.switch the leads need to be recorded.

Specific operation steps:Specific operation steps:

1) 1) Click Click Auto/ Auto/ ManuaManual/ Rhyl/ Rhythm modthm mode hotke hotkey to sey to switch witch to Mato Manual mnual mode;ode;

2) 2) PrPress ess kekey y to to conconducduct t recrecordordinging, , and and cliclick ck the the “L“Leadead” ” hothotkekey y to to selselect ect the the lealeads ds to to be be recrecordorded;ed;

33) )  PPrreesss s kkeey y aaggaaiin n tto o ssttoop p rreeccoorrddiinngg;;

NOTENOTE

    The ECG wavefThe ECG waveform and data wilorm and data will not be saved as patl not be saved as patient case undeient case under manual modr manual mode.e.

    UndUnder manuaer manual l modmode, e, onlonly y the ECG the ECG wavwaveforeform m will be will be priprinted withonted without ut patpatienient t infoinformarmatiotion,n,

measurement information and diagnosis informationmeasurement information and diagnosis information

4.4 4.4 RhRhythythm m ModModee

Under Rhythm mode, 60s ECG waveform of 12 leads will be gathered and 60s ECG waveform of “RhythmUnder Rhythm mode, 60s ECG waveform of 12 leads will be gathered and 60s ECG waveform of “Rhythm

Lead 1” will be recorded. The lead displayed on the screen under rhythm mode is determined by the settingsLead 1” will be recorded. The lead displayed on the screen under rhythm mode is determined by the settings

of “Rhythm Lead 1”, “Rhythm Lead 2”, “Rhythm Lead 3” and “Rhythm Lead Type”.of “Rhythm Lead 1”, “Rhythm Lead 2”, “Rhythm Lead 3” and “Rhythm Lead Type”.

Specific operation steps:Specific operation steps:

1) 1) Click Click Auto/ Auto/ ManuaManual/ Rhyl/ Rhythm modthm mode hotke hotkey to sey to switch witch to Rhyto Rhythm modethm mode;;

2) 2) PrPresess s kekey y to to sasampmple le ECECG G wawavevefoform rm auautotomamatiticacalllly y anand d “S“Samamplplining” g” prpromompt pt memessssagage e wiwillll

appear in the prompt message area. After sampling, ECG waveforms will be printed until the printing endsappear in the prompt message area. After sampling, ECG waveforms will be printed until the printing ends
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automatically.automatically.

NOTENOTE

    The ECG wavefThe ECG waveform and data wilorm and data will not be saved as patl not be saved as patient case undeient case under rhythm mode.r rhythm mode.

    UndUnder rhythm mode, only the er rhythm mode, only the ECG wavefoECG waveform will rm will be printebe printed d withwithout patieout patient nt infoinformarmatiotion,n,

measurement information and diagnosis information.measurement information and diagnosis information.

4.5 4.5 SysSystetem m SeSettittingngss

4.5.4.5.1 1 PatPatient ient InfoInformatrmationion

Click “Config.” to enter the setting screen, shown as the following figure:Click “Config.” to enter the setting screen, shown as the following figure:

Figure 4-1 Patient information screenFigure 4-1 Patient information screen

NOTENOTE

    Patient information Patient information can’t be can’t be changed during changed during the process the process of recording.of recording.

    Under auUnder auto mode, a new patito mode, a new patient case will be formed aent case will be formed after every pfter every printing when “Srinting when “Save Pptionave Pption” is” is

set as “Save Data”.set as “Save Data”.
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    SecSecond ID: supporond ID: supporting enteting entering 20 numbering 20 numbers. It can be enterers. It can be entered by hand or by d by hand or by scannscanning, but it will not being, but it will not be

displayed on main screen. The first ID, generated by system automatically, will be displayed in patientdisplayed on main screen. The first ID, generated by system automatically, will be displayed in patient

information area on main screen, and it can’t be changed. For example, in the first ID 0902190045,information area on main screen, and it can’t be changed. For example, in the first ID 0902190045,

090219 represents the arrival date of a patient and 0045 represents the 45090219 represents the arrival date of a patient and 0045 represents the 45 thth  patient  patient being being examined examined atat

this day.this day.

    Patient naPatient name: entering me: entering patient’patient’s name s name within 20 within 20 characterscharacters


   Sex: Sex: male/ male/ femalefemale

    Age: Age: range range 0 0 ~999~999

    Height Height (cm): (cm): range range 0 0 ~999~999

    WWeight (keight (kg): rangg): range 0 e 0 ~999~999

    SYS SYS (mmHg): sy(mmHg): systolic pressure stolic pressure (range (range 0 ~999)0 ~999)

    DIADIA (mmHg): (mmHg): diastolic diastolic pressure pressure (range (range 0 0 ~999)~999)

    Hospital: eHospital: entering hospital ntering hospital name name within 40 within 40 characterscharacters

    Doctor: enteDoctor: entering doctor’ring doctor’s name s name within 20 chawithin 20 charactersracters

    TTechnician: eechnician: entering technicianntering technician’s ’s name within 20 name within 20 characterscharacters

    Divisions: enterDivisions: entering division’ing division’s name ws name within 20 cithin 20 charactersharacters

    Bed NO.: Bed NO.: entering the entering the bed number bed number within 20 cwithin 20 charactersharacters

    Hospital NO.: Hospital NO.: entering hospital entering hospital number within number within 20 characte20 charactersrs

    UpdUpdate patieate patient nt infinformormatiation: on: cliclick ck to to deldelete the ete the patpatienient t infinformormatiation on of of laslast t patpatienient. t. SelSelect “yes” toect “yes” to

confirm updating patient information.confirm updating patient information.

    Patient dePatient details: click tails: click to show/hide to show/hide the following the following information.information.

    MeMedicdicatiation: on: selselect ect the the medmediciicine ne useused d by by patpatienient t (Di(Digitgitalialis, s, DiuDiuretreticsics, , β-β-bloblockeckers, rs, QuiQuinidnidineine,,

Procainamide, Amiodarone, Disopyramide, Lidocaine, Other antiarrhythmic drugs, Mental therapy,Procainamide, Amiodarone, Disopyramide, Lidocaine, Other antiarrhythmic drugs, Mental therapy,

Steroid, Other drugs, Untreated and Unknown drugs.)Steroid, Other drugs, Untreated and Unknown drugs.)

    TyType: select the diseape: select the disease type of the patiese type of the patient. (Normal, Unknown, Mynt. (Normal, Unknown, Myocardial infarction, Mocardial infarction, Myocardialyocardial

ischemia, Hypertension, Congenital heart disease, Valvular heart disease, Pericarditis, Respiratoryischemia, Hypertension, Congenital heart disease, Valvular heart disease, Pericarditis, Respiratory

diseases, Endocrine diseases, Implantable pacemakers, Pulmonary embolism, After cardiac surgery,diseases, Endocrine diseases, Implantable pacemakers, Pulmonary embolism, After cardiac surgery,

Cardiomyopathy and Other)Cardiomyopathy and Other)

    V3 electrode PV3 electrode Pos.: select the position of os.: select the position of V3 electrode (staV3 electrode (standard position and ndard position and V4R position)V4R position)
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4.54.5.2 .2 CoCommommon n SetSettintingsgs

Click “Config.” to enter the setting screen and select “Common settings”, shown as the following figure:Click “Config.” to enter the setting screen and select “Common settings”, shown as the following figure:

Figure 4-2 Common Settings screenFigure 4-2 Common Settings screen

    AC FAC Filter: 50Hzilter: 50Hz, 60Hz , 60Hz and and OFFOFF

AC filter is used to resist the interference of the AC power supply to avoid the reducing or distortion of AC filter is used to resist the interference of the AC power supply to avoid the reducing or distortion of 

the ECG signal.the ECG signal.

    EMG FEMG Filter: 25HZilter: 25HZ, 35HZ, , 35HZ, 45HZ and 45HZ and OFFOFF

EMG filter is used to resist the interference on the ECG signal caused by strong muscle vibration.EMG filter is used to resist the interference on the ECG signal caused by strong muscle vibration.

    DFT DFT Filter: 0.05HzFilter: 0.05Hz, 0.10Hz, , 0.10Hz, 0.20Hz and 0.20Hz and 0.50Hz0.50Hz

Drift filter is used to resist the drift of baseline and ensure the ECG signal is on the baseline in theDrift filter is used to resist the drift of baseline and ensure the ECG signal is on the baseline in the

recording process.recording process.

    Lowpass Lowpass Filter: Filter: 70HZ, 100H70HZ, 100Hz az and 150Hnd 150Hzz

LoLowpwpasass s fifiltlter er is is usused ed to to lilimimit t ththe e babandndwiwidtdth h of of ththe e ininpuput t sisigngnal al anand d rereduduce ce ththe e sisigngnal al wiwith th ththee

frequency higher than the set cutoff frequency. The cutoff frequencies the user can select are 70Hz,frequency higher than the set cutoff frequency. The cutoff frequencies the user can select are 70Hz,

100Hz and 150Hz.100Hz and 150Hz.

    Display FormaDisplay Format: the display formats of t: the display formats of ECG waveforECG waveform on the main screm on the main screen include 3en include 3××4 and 64 and 6××2. This2. This

option is merely available under autoc mode and manual mode.option is merely available under autoc mode and manual mode.

    Lead Lead Sequence: Sequence: Standard Standard and Cand Cabrera.abrera.
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LLeeaad  d  OOrrddeer  r  LLeeaad  d  GGrroouup  p  1  1  LLeeaad  d  GGrroouup  p  2  2  LLeeaad  d  GGrroouup  p  3  3  LLeeaad  d  GGrroouup  p  44

SSttaannddaarrd  d  ІІ,  ,  IIII,  ,  IIIII  I  aaVVRR,  ,  aaVVLL,  ,  aaVVF  F  VV11,  ,  VV22,  ,  VV3  3  VV44,  ,  VV55,  ,  VV66

CCaabbrreerra  a  aaVVLL,  ,  ІІ,  ,  --aaVVR  R  IIII,  ,  aaVVFF,  ,  Ш  Ш  VV11,  ,  VV22,  ,  VV3  3  VV44,  ,  VV55,  ,  VV66

    Sample Sample Mode: Mode: Real tiReal time and me and Pre-samplingPre-sampling

ReaReal-tl-time ime samsamplipling: ng: ECG ECG datdata a of of 10 10 secsecondonds s aftafter er prepressissing ng kekey y wilwill l be be samsamplepled d and and outoutputput..

PrePre-samp-sampling: Once ling: Once the the lead wires lead wires are connecteare connected d with the with the patiepatient, nt, the Electrocthe Electrocardiardiograpograph h starstarts ts toto

samsample ple ECG ECG datdata a autautomomatiaticalcallyly. . ECECG G datdata a of of 10 10 secsecondonds s befbefore ore prepressissing ng kekey y wilwill bl be e outoutputput..

    Sample Sample Order: Order: Sequential Sequential and Sand Simultaneousimultaneous

In the seqIn the sequentuential samial sampling of eapling of each groch group, “ up, “ ” shows in th” shows in the place e place of printiof printing lead wng lead wavefaveform; and in torm; and in thehe

SimuSimultaneoltaneous samplius sampling of each group, “ ng of each group, “ ” shows in the place of the printing lea” shows in the place of the printing lead wavefd waveform. Aorm. As showns shown

in the following figure:in the following figure:

Figure 4-3 Sequential Sampling of Each GroupFigure 4-3 Sequential Sampling of Each Group

Figure 4-4 Simultaneous Sampling of Each GroupFigure 4-4 Simultaneous Sampling of Each Group

    ECG Criteria: sECG Criteria: select the namelect the naming criteria of ing criteria of lead wirelead wires (IEC and s (IEC and AHA)AHA)

    RhythRhythm Lead 1/2/3: the selectem Lead 1/2/3: the selected rhythm leads can be printed while recd rhythm leads can be printed while recordinording ECG. Any lead of “І, II,g ECG. Any lead of “І, II,

III, aVR, aVL, aVF, V1, V2, V3, V4, V5, V6” can be selected as the rhythm lead of “Rhythm Lead 1”,III, aVR, aVL, aVF, V1, V2, V3, V4, V5, V6” can be selected as the rhythm lead of “Rhythm Lead 1”,

“Rhythm Lead 2” and “Rhythm Lead 3”.“Rhythm Lead 2” and “Rhythm Lead 3”.

    Rhythm Lead Rhythm Lead TType: 1 ype: 1 Channel and Channel and 3 Channel3 Channel

When select “1 Channel”, only the lead of “Rhythm Lead 1” can be set and any lead of “І, II, III, aVR,When select “1 Channel”, only the lead of “Rhythm Lead 1” can be set and any lead of “І, II, III, aVR,

aVL, aVF, V1, V2, V3, V4, V5, V6” can be selected as the rhythm lead; when select “3 Channel”, anyaVL, aVF, V1, V2, V3, V4, V5, V6” can be selected as the rhythm lead; when select “3 Channel”, any

lead of “І, II, III, aVR, aVL, aVF, V1, V2, V3, V4, V5, V6” can be selected as the rhythm lead of lead of “І, II, III, aVR, aVL, aVF, V1, V2, V3, V4, V5, V6” can be selected as the rhythm lead of 

“Rhythm Lead 1”, “Rhythm Lead 2” and “Rhythm Lead 3”.“Rhythm Lead 1”, “Rhythm Lead 2” and “Rhythm Lead 3”.

Under rhythm mode, when the “Rhythm Lead Type” is set as “1 Channel”, 60s rhythm waveform of Under rhythm mode, when the “Rhythm Lead Type” is set as “1 Channel”, 60s rhythm waveform of 
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rhythm lead selected in “Rhythm Lead 1” will be recorded and output; when the “Rhythm Lead Type”rhythm lead selected in “Rhythm Lead 1” will be recorded and output; when the “Rhythm Lead Type”

is is set set as as “3 “3 ChaChannennel”, total l”, total 60s 60s rhyrhythm thm wavwavefoeform rm of of thrthree ee rhyrhythm thm lealeads ds resrespecpectivtively ely selselectected ed inin

“Rhythm Lead 1”, “Rhythm Lead 2” and “Rhythm Lead 3” will be recorded and output.“Rhythm Lead 1”, “Rhythm Lead 2” and “Rhythm Lead 3” will be recorded and output.

NoteNote

    When “PrintWhen “Printer Select” is set as “Interer Select” is set as “Internal” or “Closnal” or “Close”, only “1 Channel” is avae”, only “1 Channel” is availablilable ine in

“Rhythm Lead Type” option.“Rhythm Lead Type” option.

4.54.5.3 .3 PrPrint int SetSettintingsgs

Click “Config.” to enter setting screen, and select the “Print Settings”, shown as following figure:Click “Config.” to enter setting screen, and select the “Print Settings”, shown as following figure:

Figure 4-5 Print settings screenFigure 4-5 Print settings screen

    Record Record Length: Length: 3s, 6s 3s, 6s and 10s.and 10s.

3s, 6s and 10s can be selected as the recording time of each waveform group under auto mode; this3s, 6s and 10s can be selected as the recording time of each waveform group under auto mode; this

option is not available under manual and rhythm mode.option is not available under manual and rhythm mode.

    Record Speed: the paper Record Speed: the paper speed of recorderspeed of recorder. Under manual mode, fiv. Under manual mode, five kinds of speed 5mm/s, 6.25mm/s,e kinds of speed 5mm/s, 6.25mm/s,

10mm/s, 12.5mm/s, 25mm/s and 50mm/s are available; under auto and rhythm mode, only two kinds of 10mm/s, 12.5mm/s, 25mm/s and 50mm/s are available; under auto and rhythm mode, only two kinds of 

speed 25mm/s and 50mm/s are available.speed 25mm/s and 50mm/s are available.

    WWave Gain: there ave Gain: there are seven wave gains are seven wave gains including AGC, 2.5mm/mVincluding AGC, 2.5mm/mV, 5 , 5 mm/mVmm/mV, 10mm/mV, 10mm/mV, 20mm/mV, 20mm/mV,,

10/5 mm/mV and 20/10 mm/mV. In 20/10 mm/mV, 20 represents the sensitivity of limb leads, and 1010/5 mm/mV and 20/10 mm/mV. In 20/10 mm/mV, 20 represents the sensitivity of limb leads, and 10

represents the sensitivity of chest leads.represents the sensitivity of chest leads.

    ReporReport Format: when “Printt Format: when “Printer Select” is set er Select” is set as “Externaas “External” or l” or “Pic“Picture”ture”, the , the avaiavailable reporlable report formatst formats
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include 3include 3××4, 4, 33××4+1R, 34+1R, 3××4+3R, 64+3R, 6××2, 2, 66××2+1R, 122+1R, 12××1 and 121 and 12××1+1T; when “Printer Select” is set1+1T; when “Printer Select” is set

as “Internal” or “Close”, available report formats include 1as “Internal” or “Close”, available report formats include 1××12, 112, 1××12+1R, 312+1R, 3××4 and 34 and 3××4+1R.4+1R.

33××4: 12 leads are recorded in 3 channels and 4 sequences, and record 2.5s for each sequence.4: 12 leads are recorded in 3 channels and 4 sequences, and record 2.5s for each sequence.

33×× 4+1R: 12 leads are recorded in 3 channels and 4 sequences, record 2.5 seconds for each sequence4+1R: 12 leads are recorded in 3 channels and 4 sequences, record 2.5 seconds for each sequence

and add 1 channel of rhythm lead waveform.and add 1 channel of rhythm lead waveform.

33××4+3R: 12 leads are recorded in 3 channels and 4 sequences, record 2.5 seconds for each sequence4+3R: 12 leads are recorded in 3 channels and 4 sequences, record 2.5 seconds for each sequence

and add 3 channels of rhythm lead waveform.and add 3 channels of rhythm lead waveform.
66××2: 12 leads are recorded in 6 channels and 2 sequences, and record 5 seconds for each sequence.2: 12 leads are recorded in 6 channels and 2 sequences, and record 5 seconds for each sequence.

66××2+1R: 12 leads are recorded in 6 channels and 2 sequences, record 5 seconds for each sequence and2+1R: 12 leads are recorded in 6 channels and 2 sequences, record 5 seconds for each sequence and

add 1 channel of rhythm lead waveform.add 1 channel of rhythm lead waveform.

1212××1: 12 leads are recorded in 12 channels and record 10 seconds all together.1: 12 leads are recorded in 12 channels and record 10 seconds all together.

1212××1+1T: 12 leads are recorded in 12 channels, in which there is 1 channel of rhythm lead waveform1+1T: 12 leads are recorded in 12 channels, in which there is 1 channel of rhythm lead waveform

identified with “Rhy.” and record 10 seconds all together.identified with “Rhy.” and record 10 seconds all together.

11××12: 12 leads are recorded in 1 channel and 12 sequences, and the recording time is determined by12: 12 leads are recorded in 1 channel and 12 sequences, and the recording time is determined by

the setting of “Record Length”.the setting of “Record Length”.

11 ×× 12+1R: 12 leads are recorded in 1 channel and 12 sequences and add 1 channel of rhythm lead12+1R: 12 leads are recorded in 1 channel and 12 sequences and add 1 channel of rhythm lead

waveform. The recording time is determined by the setting of “Record Length”.waveform. The recording time is determined by the setting of “Record Length”.

    Report Report TexText: Off, t: Off, Basic and Basic and Detailed;Detailed;

Off: only ECG waveforms are output.Off: only ECG waveforms are output.

Basic: what output includes ECG waveforms, patient information, intervals, axis, amplitude and so on,Basic: what output includes ECG waveforms, patient information, intervals, axis, amplitude and so on,

shown as the following figure:shown as the following figure:

Figure 4-6 Basic informationFigure 4-6 Basic information

DetDetailailed: ed: whawhat t outoutput put incincludludes es ECG ECG wavwavefoeformsrms, , patpatienient t infinformormatiation, on, intintervervalsals, , axiaxis, s, amamplitplitudeude,,

Minnesota Code, diagnosis information and so on, shown as the following figure:Minnesota Code, diagnosis information and so on, shown as the following figure:
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Figure 4-7 Detailed informationFigure 4-7 Detailed information

    AAveraverage Temge Templateplate: : when “Printwhen “Printer Select” is er Select” is set as set as “In“Internaternal” l” or “Close”, availaor “Close”, available average templatble average templatee

includes 3includes 3××44、、22××6+1R and Off; when “Printer Select” is set as “External” or “Picture”, available6+1R and Off; when “Printer Select” is set as “External” or “Picture”, available

average template includes 3average template includes 3××4+1R, 64+1R, 6××2+1R and Off.2+1R and Off.

33××4: 12 leads of average template waveform are recorded in 3 channels and 4 sequences;4: 12 leads of average template waveform are recorded in 3 channels and 4 sequences;

33××4+1R: 12 leads of average template waveform are recorded in 3 channels and 4 sequences and add4+1R: 12 leads of average template waveform are recorded in 3 channels and 4 sequences and add

one average template waveform of the rhythm lead.one average template waveform of the rhythm lead.

22××6+1R: 12 leads of average template waveform are recorded in 2 channels and 6 sequences and add6+1R: 12 leads of average template waveform are recorded in 2 channels and 6 sequences and add

one average template waveform of the rhythm lead.one average template waveform of the rhythm lead.

66××22＋＋1R: 12 leads of average template waveform are recorded in 6 channels and 2 sequences and add1R: 12 leads of average template waveform are recorded in 6 channels and 2 sequences and add

one average template waveform of the rhythm lead;one average template waveform of the rhythm lead;

Off: there is no average template waveform output.Off: there is no average template waveform output.

    Save Save Option: OOption: Off ff and Sand Save Daave Data;ta;

SaSave ve DaDatata: : unundeder r auauto to momodede, , alall l ththe e rerecocordrded ed ECECG G dadata ta wiwill ll be be sasaveved d in in ththe e “F“Filile e LiList” st” scscrereenen

automatically.automatically.

Off: all the recorded ECG data will not be saved.Off: all the recorded ECG data will not be saved.

NOTENOTE

    When the storage is fullWhen the storage is full, the prompt message “M, the prompt message “MEM FULL”will apEM FULL”will appear in the promt messpear in the promt messageage

area to remind the user.area to remind the user.

    Paper Style: when “Paper Style: when “Printer Select” is sePrinter Select” is set as “Internal” or “Close”, t as “Internal” or “Close”, available paper style includes “available paper style includes “Rolled”Rolled”

and “Folded”; when “Printer Select” is set as “External” or “Picture”, available paper style includesand “Folded”; when “Printer Select” is set as “External” or “Picture”, available paper style includes

“(A4) Folded 295“(A4) Folded 295××210mm”, “(16K) Folded 195210mm”, “(16K) Folded 195××271mm”and “(B5) Folded 182271mm”and “(B5) Folded 182××257mm”.257mm”.

ThiThis s recrecordorder er adoadopts pts 80m80mm×20m×20mm mm rolrolled led thethermrmoseosensinsitivtive e recrecord ord pappaper er or or 80m80mmm ×× 70mm 70mm foldefoldedd

thermthermosensiosensitive tive recorecord rd paper paper . . WhWhen en no no rerecocord rd papapeper r is is loloadaded or ed or it it is is usused ed upup, , “P“Papaperer?” ?” prpromomptpt
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message will be displayed to remind the user of loading or replacing the record paper.message will be displayed to remind the user of loading or replacing the record paper.

NOTENOTE

    If incorrIf incorrect paper tyect paper type is selectedpe is selected, the equipment may no, the equipment may not print normalt print normally.ly.

    PacPacing Logo: the pacing loging Logo: the pacing logo will be o will be printprinted on the ed on the recorecord paper wherd paper when pacing pulse is detecn pacing pulse is detected. (Thited. (Thiss

function is not supported at present.)function is not supported at present.)

    MeasMeasuremurement Matrix: when this functent Matrix: when this function is enabled, undeion is enabled, under auto mode, 32 measuremr auto mode, 32 measurement valueent values s of eachof each

lead of 12 leads will be output on record paper. The 32 measurements values include Pd(ms), Qd (ms),lead of 12 leads will be output on record paper. The 32 measurements values include Pd(ms), Qd (ms),

Rd1(ms), RdRd1(ms), Rd（（msms）），，Sd1Sd1（（msms）），，Sd2Sd2（（msms）），，TdTd（（msms）），，Ud(ms)Ud(ms)，，PR PR （（msms）），，QTQT（（msms）），，QRSQRS（（msms）），，

VVAATT（（msms）），，Pa1Pa1（（μVμV）），，Pa2Pa2（（μVμV）），，QaQa（（μVμV）），，Ra1Ra1（（μVμV）），，Ra2Ra2（（μVμV）），，Sa1Sa1（（μVμV）），，Sa2Sa2（（μVμV）），，

TaTa11（（μVμV）），，TaTa22（（μVμV）），，Ua(μVUa(μV）），，STjSTj（（μVμV）），，ST1ST1（（μVμV）），，ST2ST2（（μVμV）），，ST3ST3（（μVμV）），，ST20ST20（（μVμV）），，

ST40ST40（（μVsμVs）），，ST60ST60（（μVμV）），，ST80ST80（（μVμV）），，nRNot and Delta.nRNot and Delta.

    Printer Printer select: Closselect: Close, Internae, Internal, External, External and l and Picture;Picture;

    Print function Print function selection: One selection: One key print, Extekey print, Extend the record nd the record and Normal print;and Normal print;

One One kekey py prinrint: t: undunder er autauto o modmode, e, prepress ss key key to to priprint nt the the ECG ECG wavwavefoeform rm and and repreportort, , and and aftafter er thithiss

a rhythm waveform report will be printed;a rhythm waveform report will be printed;

Extend the record: under auto mode, if any of the following emergencies, including extreme tachycardia,Extend the record: under auto mode, if any of the following emergencies, including extreme tachycardia,

exextretreme me brabradycdycarardiadia, , tactachychycardardia ia and and brabradydycarcardiadia, , occoccurs urs in in the the diadiagnognosis sis resresult ult aftafter er anaanalyslysisis

calculation finishes, a rhythm recording will be added automatically.calculation finishes, a rhythm recording will be added automatically.

 Normal print:  Normal print: under auto under auto mode, only mode, only output an output an ECG report.ECG report.

    RR AnaRR Analysis: click it to activate or lysis: click it to activate or deactivate the funcdeactivate the function of RR interval analytion of RR interval analysis.sis.

    Printer Printer TesTest: click it to t: click it to start or stop prstart or stop printer test.inter test.

The printer test can detect whether the print head works normally. After loading record paper, click “Printer The printer test can detect whether the print head works normally. After loading record paper, click “Printer 

Test” option to start printer test, and at this time the recorder starts to output record paper and print triangleTest” option to start printer test, and at this time the recorder starts to output record paper and print triangle

wawave ve in in vavalid lid 7272mm mm prprinintiting ng rarangnge. e. ThThe e inintetegrgralalitity y anand d clclararitity y cacan n be be usused ed to to jujudgdge e whwhetetheher r ththee

thermosensitive print head works normally.thermosensitive print head works normally.

WARNINGWARNING

    WheWhen n the recothe recorder is abnormrder is abnormal, it al, it musmust t be maintabe maintaineined d or modior modified by fied by the qualithe qualified engified engineerneer

desdesignignated by ated by ComComen en ComCompanypany, , othotherwierwise se ComComen en comcompanpany y shashall ll not not be be resresponponsiblsible e for thefor the

safety, reliability and performance of the instrument.safety, reliability and performance of the instrument.
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4.54.5.4 .4 SySyststem em SeSettttingingss

Click the “Config.” to enter the setting screen and select “System Settings”, shown as the following figure:Click the “Config.” to enter the setting screen and select “System Settings”, shown as the following figure:

Figure 4-8 System Settings ScreenFigure 4-8 System Settings Screen

    LangLanguageuage: Chinese and Englis: Chinese and English can be h can be chosechosen as n as the languthe language displaage displayed on the screen and printed onyed on the screen and printed on

the record paper.the record paper.

    Demo Mode: cDemo Mode: click it to actlick it to activate or deaivate or deactivate the Dectivate the Demo function.mo function.

WARNINGWARNING

    DemDemonsonstrattration wavefion waveform is orm is the simulathe simulated wavefoted waveform rm set by set by the manufathe manufactucturer to rer to shoshow w thethe

perperformformance of ance of the the equiequipmenpment t and help and help the the useuser r to to conconducduct t tratrainiining. In ng. In prapractictical cal cliclinicanicall

application, demonstration waveform is forbidden to use, because it will mislead the medicalapplication, demonstration waveform is forbidden to use, because it will mislead the medical

personnel to consider it as the monitored patient waveform and parameters, which may affectpersonnel to consider it as the monitored patient waveform and parameters, which may affect

the patient care and delay the diagnosis and treatment of the disease.the patient care and delay the diagnosis and treatment of the disease.

    Key Beep: Key Beep: click it to activclick it to activate or deacate or deactivate the touctivate the touch sound.h sound.

    QRQRS S BeBeepep: : clclicick k it it to to acactitivavate te or or dedeacactitivavate te ththe e hehearart t bebeat at sosounund. d. HeHearartbtbeaeat t sosounund d is is ththe e brbrieief f 

“beep…beep…beep” send out by the equipment when the R wave is detected.“beep…beep…beep” send out by the equipment when the R wave is detected.

    Default ConfDefault Config.: click ig.: click it to restit to restore the ore the default configdefault configuration.uration.

    System TiSystem Time: set the system time of me: set the system time of the electrocardithe electrocardiograph according to locograph according to local time.al time.

    Auto StaAuto Standby: off, 5minndby: off, 5min, 10min, 15min, 20min, 10min, 15min, 20min, 25min and 30min. If there is , 25min and 30min. If there is no operatno operation during theion during the

set set perperiodiod, , the the eleelectrctrocaocardirdiogrograph aph wilwill l ententer er stastandbndby y stastatus tus autautomaomaticticallallyy, , scrscreeeen n turturns ns blablack ck andand

working status indicator flashes. Click the touch screen to exit the standby status.working status indicator flashes. Click the touch screen to exit the standby status.
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    Date Date Format: YYFormat: YY-MM-DD, MM-DD-YY-MM-DD, MM-DD-YY, , DD-MM-YYDD-MM-YY

    Time Time Format: Format: 12-Hour 12-Hour and 24-and 24-Hour Hour 

    TimTiming shutdown: set the time ing shutdown: set the time of shutdown. Aof shutdown. Availavailable options include Offble options include Off, , 10min10min, , 30mi30min, 1Hour, 2n, 1Hour, 2

Hour, 3 Hour, 5 Hour. When the equipment has worked for the set time, it will shut down automatically.Hour, 3 Hour, 5 Hour. When the equipment has worked for the set time, it will shut down automatically.

    VVersion information: view ersion information: view the version information of the version information of software installed in thisoftware installed in this instrument.s instrument.

    Screen BrScreen Brightness: screen brigightness: screen brightness can be adjhtness can be adjusted automatically by tusted automatically by the equipment itself ahe equipment itself according toccording to

environment light and it can also be adjusted manually with ten brightness levels from 1 to 10.environment light and it can also be adjusted manually with ten brightness levels from 1 to 10.

    IP IP address: enter address: enter the IP the IP address of this address of this electrocardiogelectrocardiograph.raph.

    Remote IPaddr: eRemote IPaddr: enter the IP nter the IP address of the computaddress of the computer connected with this eer connected with this electrocardiogrlectrocardiograph.aph.

    Remote Port: 506Remote Port: 5065, the remote 5, the remote port number cport number connected with Ponnected with PCECG workstation.CECG workstation.

    Sub Net Mask: 255.2Sub Net Mask: 255.255.255.0, the sub net mask of t55.255.0, the sub net mask of the computer conneche computer connected with this electrocated with this electrocardiographrdiograph

    Gate WGate Way: 200.200.200.1, the ay: 200.200.200.1, the default gateway of default gateway of the computer connethe computer connected with this electroccted with this electrocardiographardiograph

    TCP FunTCP Functionction: click it : click it to activato activate or te or deacdeactivativate the TCP functiote the TCP function. When the TCP functn. When the TCP function is ion is actiactivatedvated,,

this electrocardiograph can be connected to PCECG workstation.this electrocardiograph can be connected to PCECG workstation.

TCP (Transmission Control Protocol) is a connection-oriented reliable transport layer communicationTCP (Transmission Control Protocol) is a connection-oriented reliable transport layer communication

 protocol based on  protocol based on bytes stream.bytes stream.

    FTP FuFTP Functionnction: click it : click it to activatto activate or e or deacdeactivativate the te the FTP funcFTP function. When the FTP functtion. When the FTP function is ion is actiactivatedvated,,

thithis s eleelectrctrocaocardirdiogrograph aph cacan n be be conconnecnected ted witwith h comcomputputer er and and the the patpatienient t cacases ses savsaved ed in in “Fi“File le LisList”t”

screen can be viewed on the computer connected. Please refer to Chapter 5.4 for detail.screen can be viewed on the computer connected. Please refer to Chapter 5.4 for detail.

FTP (File TraFTP (File Transfensfer r ProtProtocol) allows one ocol) allows one compcomputer to uter to acquacquire files ire files from or from or transtransfer files fer files to to anotheanother r 

computer. You can connect the ECG machine to a computer and designate a user name and password tocomputer. You can connect the ECG machine to a computer and designate a user name and password to

use the computer in a safe way. Whenever the computer accesses the files on the data managementuse the computer in a safe way. Whenever the computer accesses the files on the data management

window of the ECG machine, FTP will be run and you can only copy the files to your computer to use.window of the ECG machine, FTP will be run and you can only copy the files to your computer to use.

    WIFI-ON/OFWIFI-ON/OFF: click it to aF: click it to activate or ctivate or deactivate the deactivate the WIFI function.WIFI function.

    WIFI-SSWIFI-SSID: view the ID: view the ID of the ID of the WIFI of WIFI of this electrocardiogthis electrocardiograph.raph.

    WIFI-PWWIFI-PWD: view the passworD: view the password of the d of the WIFI of WIFI of this electrocardiogthis electrocardiograph.raph.

WarningWarning

OnlOnly y conconnect nect this this elecelectrotrocardcardiogiograph raph to to the the PCEPCECG CG workworkstastatiotion n syssystem tem of of ComComen en ComCompanpany.y.

Please refer to “User manual of PCECG workstation” for detailed connection methods.Please refer to “User manual of PCECG workstation” for detailed connection methods.

    MaMaintintenaenance functnce functionions: s: the functthe function of ion of sofsoftwatware re upgupgradrade. e. InInsersert t the USB the USB flaflash sh disdisk k intinto o the USBthe USB

connector, click this option and the software upgrade will be conducted automatically.connector, click this option and the software upgrade will be conducted automatically.

    BatteBattery Informary Information: click here to tion: click here to displadisplay relevant infory relevant informatiomation n of the of the battebatteryry, such , such as: Battery statusas: Battery status,,

Charging time, Discharging time and Battery temperature.Charging time, Discharging time and Battery temperature.
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4.6 4.6 ECECG G ReRecorcordindingg

Take the ECG recording under auto mode with 3Take the ECG recording under auto mode with 3 ×× 4 display format, 34 display format, 3 ×× 4 average template and detailed4 average template and detailed

report information as an example, and the output ECG report includes part (a) and part (b),shown as thereport information as an example, and the output ECG report includes part (a) and part (b),shown as the

follows:follows:

Figure 4-9 (a) Report format 3Figure 4-9 (a) Report format 3××44

Figure 4-9 (b)Figure 4-9 (b) AvAverage template 3erage template 3××4 and detailed report information4 and detailed report information

Part (a) and part (b) include the following contents:Part (a) and part (b) include the following contents:

    Display Display informationinformation

    (Calibration (Calibration Signal Signal of of the the 1mV)1mV)

    І, II, І, II, IIIII, aVR, aVL, aVFI, aVR, aVL, aVF, V1, V2, V3, V4, , V1, V2, V3, V4, V5, V6 (IdenV5, V6 (Identiftifieriers s of 12 of 12 StStandandard Leaard Lead d and ECGand ECG

waveforms)waveforms)

    0.10.15~15~100H00Hz z (0.(0.15H15Hz z BasBaselieline ne DriDrift ft FiFiltelter, r, 100100Hz Hz LowLowpaspass s FilFilterter), ), AC AC 50H50Hz z (AC (AC FiFiltelter),r),

25mm/s (Print Speed), 10mm/mV (Gain), 3×4 Average Templates and confirmed by.25mm/s (Print Speed), 10mm/mV (Gain), 3×4 Average Templates and confirmed by.

    Patient inforPatient information: Second Imation: Second ID, name, ageD, name, age, height, sex a, height, sex and weight.nd weight.

    Measurement Measurement informationinformation

    Heart Heart RateRate

    PP Time Limit (ATime Limit (Average verage VValue of thealue of the AvAverage Cardiac erage Cardiac Beat P Beat P WWave Tave Time Limits of Many Leime Limits of Many Leads)ads)

    PR Interval (APR Interval (Average Vverage Value of thealue of the AvAverage Cardiaerage Cardiac Beat PR Intervac Beat PR Intervals of Many Leads);ls of Many Leads);

    QRS TimQRS Time e Limit (ALimit (Averaverage Vge Value of the Avealue of the Averagrage e CardiCardiac Beat ac Beat QRS WaQRS Wave Time Limits of ve Time Limits of ManyMany

Leads);Leads);

    QTQT/Q/QTC TC InIntetervrval al (A(Aveverarage ge VValalue ue of of ththe e AAveverarage ge CaCardrdiaiac c BeBeat at QT QT InIntetervrvalals s of of MaManyny

Leads/NormalizeLeads/Normalized d QT Intervals);QT Intervals);
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    P/QRP/QRS/T ElectrS/T Electric Axis (ECG Axis is ic Axis (ECG Axis is the Main Directiothe Main Direction n of the Aveof the Averagrage e SynSynthetic Vthetic Vectoector on r on thethe

Frontal Plane);Frontal Plane);

    RRV5/SV5/SV1 AmpliV1 Amplitude (Maximtude (Maximum Amplituum Amplitude in de in the Athe Aververage Cardiaage Cardiac c Beat R Beat R and R’ Wand R’ Waveaves s of theof the

Lead V5/Maximum Amplitude Absolute Value in the Average Cardiac Beat S and S’ Waves of Lead V5/Maximum Amplitude Absolute Value in the Average Cardiac Beat S and S’ Waves of 

Lead V1);Lead V1);

    RVRV5+SV1Amplitude 5+SV1Amplitude (Sum of (Sum of RVRV5 and 5 and SV1);SV1);

    RRV6/SV6/SV2 AmpliV2 Amplitude (Maximtude (Maximum Amplituum Amplitude in de in the Athe Aververage Cardiaage Cardiac c Beat R Beat R and R’ Wand R’ Waveaves s of theof the

Lead V6/Maximum Amplitude Absolute Value in the Average Cardiac Beat S and S’ Waves of Lead V6/Maximum Amplitude Absolute Value in the Average Cardiac Beat S and S’ Waves of 

Lead V2);Lead V2);

    Minnesota Minnesota CodeCode

    Diagnosis Diagnosis informationinformation

NOTENOTE

    ThThis is equequipmipment ent is is dedetectectiting ng eqequipuipmenment t ininststead ead of of didiagagnonosis sis eqequipuipmenment, t, anand d it it is is ononlyly

resresponponsibsible le for for thothose se indindicaicators tors regregulaulated ted by by relrelevaevant nt natnationaional l stastandandardsrds. . The The diadiagnognosissis

information selected and printed by doctors is the adjunctive and optional software function of information selected and printed by doctors is the adjunctive and optional software function of 
this equipment, and can only be the reference for diagnosis use. The doctor should sign afterthis equipment, and can only be the reference for diagnosis use. The doctor should sign after

didiagagnonosis sis anand d conconfirfirmamatiotion n acaccorcordiding ng to to actactuaual l ECECG G wawavefveformorm. . ThThe e dodoctoctor r shshoulould d bebe

responsible for printed reportsresponsible for printed reports

4.7 4.7 SwSwitcitch h OfOff f 

When When using using builtbuilt-in -in battebatteryry, p, press ress “ “ ”key ”key to shto shut dut down own this this instrinstrumentument;;

When When using using AC suppAC supply powly powerer, pre, press “ ss “ ”key ”key to shut to shut down tdown this inhis instrumstrument anent and then d then pull oupull out the pt the plug.lug.
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ChChaptapter er 5 5 FiFile le ManManagagemementent

5.5.1 1 ReReviviewew

ReviReview function means the ew function means the ECG wavefECG waveform of orm of prevprevious 10 ious 10 minuteminutes s can be can be vieweviewed d in in the review screethe review screen. Then. The

12-lead ECG can be reviewed, analyzed and printed in the review screen. Click “Review” hotkey to enter the12-lead ECG can be reviewed, analyzed and printed in the review screen. Click “Review” hotkey to enter the

review screen, shown as the following figure.review screen, shown as the following figure.

Figure 5-1 Review screenFigure 5-1 Review screen

In review screen, the default waveform displayed is “II” lead waveform. In compressed waveform area, theIn review screen, the default waveform displayed is “II” lead waveform. In compressed waveform area, the
waveforms of the patient monitored are displayed, and click any compressed waveform area, the selectedwaveforms of the patient monitored are displayed, and click any compressed waveform area, the selected

10s waveform will be displayed in the uncompressed waveform area which is convenient for doctors to10s waveform will be displayed in the uncompressed waveform area which is convenient for doctors to

observe the waveform.observe the waveform.

    “Lead”: switc“Lead”: switch ECG waveform of 12 h ECG waveform of 12 leads to displayleads to display, and the defaul, and the default one is the waveform of t one is the waveform of “II” lead;“II” lead;

    “Gai“Gain”: chon”: choose one gose one gain fromain from    ×× 1 and1 and ×× 2 as the gain of ECG waveform in compressed area and2 as the gain of ECG waveform in compressed area and

uncompressed area;uncompressed area;

    “Analysis”: clic“Analysis”: click to analyze k to analyze the ECG wathe ECG waveform in comveform in compressed area;pressed area;

    “Print”: cl“Print”: click to print ick to print the ECG the ECG waveform in waveform in compressed compressed area;area;

    “Return”: cl“Return”: click to exit reick to exit review screen aview screen and return to nd return to main screen.main screen.
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55.2 .2 CCopopyy

This electrocardiograph has the function of copying the latest recording under auto mode, that is, click theThis electrocardiograph has the function of copying the latest recording under auto mode, that is, click the

“copy” hotkey, the latest report can be reprinted.“copy” hotkey, the latest report can be reprinted.

5.3 5.3 PaPatietient nt FilFileses

A file can be formed only under auto mode. Set “Save Option” as “Save Data”, then conduct a recordingA file can be formed only under auto mode. Set “Save Option” as “Save Data”, then conduct a recording

undeunder r auto mode, and auto mode, and then a then a new file new file formforms. This s. This elecelectrocatrocardiogrdiograph can raph can save binary 200 patient files in save binary 200 patient files in thethe

Flash, and 40,000 binary patient files in the standard 8G SD card. The picture saved is maximum 8M.Flash, and 40,000 binary patient files in the standard 8G SD card. The picture saved is maximum 8M.

Click “File” hotkey to enter “File List” screen as shown below:Click “File” hotkey to enter “File List” screen as shown below:

Figure 5-2 File list screenFigure 5-2 File list screen
Every patient file in file list screen displays the patient’s information including: name, sex, age, file size, fileEvery patient file in file list screen displays the patient’s information including: name, sex, age, file size, file

type and time of recording. File list screen supports the functions of search, import/export patient files, andtype and time of recording. File list screen supports the functions of search, import/export patient files, and

 print or  print or delete the delete the patient files.patient files.

    SeSearcarch h patpatienient t filfile: e: cliclick ck icoicon, n, ententer er the the seasearcrch h conconditdition ion sucsuch h as as patpatienient t ID, ID, namname, e, etcetc. . and and cliclick ck 

the “Enter” to enter the search result screen.the “Enter” to enter the search result screen.

    Click a Click a certain pacertain patient file tient file to print, exto print, export or port or delete it.delete it.

    ClClicick k to to imimpoport rt papatitienent t fifileles s frfrom om USUSB B flflasash h didisksk;;


   ClClicick k to to exexpoport rt papatitienent t fifileles s ininto to USUSB B flflasash h didisksk..
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NOTENOTE

    Only undeOnly under auto mode and “Sar auto mode and “Save Option” is sve Option” is set as “Save Data”, thet as “Save Data”, the printed wavefoe printed waveform and datarm and data

can be saved in file list screen for review. The waveforms and data printed under manual andcan be saved in file list screen for review. The waveforms and data printed under manual and

rhythm mode will not be saved.rhythm mode will not be saved.

    YYou are ou are rerecomcommenmended ded to to ususe e ththe e USUSB B flflasash h didisk sk susupplpplieied d or or dedesisigngnateated d by by ComComen, en, lilikeke

Kingston, PNY, ADATA or Apacer, or it may fail to be recognized by the electrocardiograph orKingston, PNY, ADATA or Apacer, or it may fail to be recognized by the electrocardiograph or

reduce the performance and safety of the electrocardiograph.reduce the performance and safety of the electrocardiograph.

    This electroThis electrocardiocardiograph can only recognizgraph can only recognize the e the USB flash disk of USB flash disk of FFAAT or FAT or FAT32 format. PleasT32 format. Pleasee

format it to FAT or FAT32 before using your USB flash disk. FAT and FAT32 are respectivelyformat it to FAT or FAT32 before using your USB flash disk. FAT and FAT32 are respectively

available for the USB flash disk in a capacity of 0~2G and 2G~8G.available for the USB flash disk in a capacity of 0~2G and 2G~8G.

5.4 5.4 TTranransfer sfer FileFiles to Cs to Compomputeruter

1) 1) Use the nUse the netwoetwork cable rk cable to conneto connect the elect the electrocctrocardioardiograpgraph to your comh to your computerputer..

NoteNote

    If the If the elecelectrotrocardcardiogiograpraph h is connecis connected to ted to youyour r comcomputputer via er via a a swiswitchtch, , pleplease use ase use the straithe straightght

network cable; if it network cable; if it is directly connected to your computeris directly connected to your computer, please use , please use the cross network cable.the cross network cable.

2) 2) DisaDisable ble the the WinWindows dows firefirewallwall

3) 3) SeSet the Tt the TCPCP/I/IP adP addrdresess of yos of your cur comompuputeter: clr: clicick the lk the lococal cal cononnenectctioion icon icon “ n “ ” → At” → Attrtribibututes →es →

InInterternet net PrProtootocol col (T(TCP/CP/IP) IP) (do(doubluble e cliclick) ck) → → AdvAdvancanced ed → → AdvAdvancanced ed TCPTCP/IP Setup /IP Setup → → IP Setup IP Setup → → IPIP

Address → Add → input the IP address. If the remote address of the electrocardiograph is 192.168.2.40,Address → Add → input the IP address. If the remote address of the electrocardiograph is 192.168.2.40,

 please input  please input the IP address the IP address 200.200.200.100 and 200.200.200.100 and subnet mask subnet mask 250.250.250.0 on 250.250.250.0 on your computer your computer as below:as below:

Figure 5-3 Computer IP SetupFigure 5-3 Computer IP Setup

If your computer is connected to WAN or LAN, please set the IP address as shown in the figure above.If your computer is connected to WAN or LAN, please set the IP address as shown in the figure above.

Either IP number should not conflict with that of any other computer. If the electrocardiograph is connectedEither IP number should not conflict with that of any other computer. If the electrocardiograph is connected
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to an off-line computer, they can share the same IP number.to an off-line computer, they can share the same IP number.

4) 4) Set the FTP vSet the FTP view protoiew protocol: Intcol: Internet Exernet Exploreplorer (double clr (double click, Figuick, Figure 5-4) → Tre 5-4) → Tools → Interools → Internet Optionet Options →ns →

AdvaAdvanced → Brownced → Browse → uncheck “Usse → uncheck “Use Passie Passive FTP (Comve FTP (Compatibpatibility of ility of the Firethe Firewall and DSL Mwall and DSL Modem)odem)” →” →

check “Enable Folder View for FTP Websites” (Figure 5-5 in red) → Save.check “Enable Folder View for FTP Websites” (Figure 5-5 in red) → Save.

Figure 5-4 IE Browser Figure 5-4 IE Browser     Figure5-5 Figure5-5 FTP FTP protocol protocol optionoption

5) 5) DoublDouble click “My Compute click “My Computer”, input ftper”, input ftp://ro://root:comot:comen@20en@200.2000.200.200..200.217 and press [Ent217 and press [Enter] to view theer] to view the

 patient files  patient files displayed in displayed in fifile list screen.le list screen.

NoteNote

    The IP addrThe IP address in ftp://rooess in ftp://root:coment:comen@200.2@200.200.2000.200.217 is the same as the 0.217 is the same as the local IP adlocal IP address of thedress of the

electrocardiograph. If the local IPelectrocardiograph. If the local IP address of the electrocardiograp address of the electrocardiograph is 200.200.200.217, pleaseh is 200.200.200.217, please

input ftp://root:comen@192.168.2.217 in “My Computer”. This IP address should not be theinput ftp://root:comen@192.168.2.217 in “My Computer”. This IP address should not be the

same as that of any other computer connected to LAN or WAN, or the system could be halted.same as that of any other computer connected to LAN or WAN, or the system could be halted.

    The patiThe patient files copient files copied from the USB ed from the USB flaflash disk and from compush disk and from computer shouter should be ld be storstored in ed in twotwo

fifileles s wiwith th didiffeffererent nt filfile e nanamesmes, , or or ththerere e cocoululd d be be ID ID conconfusfusioion, n, reresusultltining g in in fafaililurure e to to bebe

recognized by the electrocardiograph.recognized by the electrocardiograph.
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ChaChaptepter r 6 6 ProPrompmpt t MeMessssageage

The prompt message during operation is shown in the following tableThe prompt message during operation is shown in the following table

PPrroommppt  t  mmeessssaagge  e  CCaauusseess

LLeeaad  d  oofff  f  LLeeaadds  s  ffaalll  l  oofff  f  ffoorrm  m  ppaattiieenntt’’s  s  bbooddyy

LLoow  w  BBaatttteerry  y  LLoow  w  bbaatttteerryy

SSamamplplining g / / prprinintiting ng ThThe e dadata ta is is bebeining g sasampmpleled d or or prprinintetedd

CopyCopy    Remind Remind the the users users of of reviewing reviewing patient’s patient’s ECG ECG datadata

PPrroocceesss  s  TThhe  e  EECCG  G  ddaatta  a  iis  s  bbeeiinng  g  pprroocceesssseedd

MMEM EM FFULULL L TThe he ststororaagge e of of ffililes es is is ffulull, l, no no mmorore e papatitieentnt’’s s ffililees s cacan n be be sasavveded

PPaappeerr?  ?  RReeccoorrd d ppaappeer  r  iis  s  uusseed d uup p oor  r  tthhe  e  ppoossiittiioon n oof  f  rreeccoorrd d ppaappeer  r  iis  s  wwrroonngg

DDeemmo  o  DDeemmo  o  ffuunnccttiioon  n  iis  s  eennaabblleedd

UUSSB B prprinintterer? ? UUSSB B prprininteter r is is nonot t ccononneneccteted d or or is is nonot t ccononneneccteted d cocorrrerectctlyly

USUSB B prprininteter r papapeper? r? ThThe e rerecocord rd papapeper r hahas s nonot t bebeen en loloadaded ed in in USUSB B prprininteter r or or it it hahas s bebeen en ususeded

upup

PPrriinntteer  r  cclloosse  e  tthhe  e  ““PPrriinntteer  r  SSeelleecctt”  ”  iis  s  sseet  t  aas s  ““CClloossee””

SSigignanal l ovoveerrloload ad TThe he eelelectctrrododees s arare e nonot t ccononneneccteted d cocorrrrecectltlyy
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ChapChapter ter 7 7 CleCleaninaning g and and MainMaintentenanceance

7.7.1 1 ClCleaeaniningng

CautionCaution

    TTurn off the urn off the equequipmipment before cleent before cleanianing. If ng. If the AC power supthe AC power supply is ply is useused, discond, disconnecnect t the ACthe AC

power supply and remove the power cord and ECG cable before cleaning.power supply and remove the power cord and ECG cable before cleaning.

1) Cleaning of Main Unit and ECG Cable:1) Cleaning of Main Unit and ECG Cable:

Soak the soft and clean lint free cloth in mild soapsuds or in the non-corrosive washing solution after Soak the soft and clean lint free cloth in mild soapsuds or in the non-corrosive washing solution after 

dilution, wipe the surface of the electrocardiograph and ECG cable and use the clean and dry soft cloth todilution, wipe the surface of the electrocardiograph and ECG cable and use the clean and dry soft cloth to

clean.clean.

2) Cleaning of 2) Cleaning of ElectroElectrodes:des:

AfteAfter r the using the using of electrodof electrodes, clean the es, clean the conduconductive gel with ctive gel with the clean soft the clean soft clothcloth. . DiscDisconneconnect the t the suctisuction bulbon bulb

and metal cup of the chest electrode, disconnect the electrodes and the clamp and wash them with cleanand metal cup of the chest electrode, disconnect the electrodes and the clamp and wash them with clean

warm water (lower than 35warm water (lower than 35℃℃ ). Make sure that there is no residual conductive gel. Naturally dry them or ). Make sure that there is no residual conductive gel. Naturally dry them or 

clean them with clean and dry soft cloth.clean them with clean and dry soft cloth.

3) Cleaning of Print Head:3) Cleaning of Print Head:

Dirty and soiled thermosensitive print head will affect the clarity of recording; therefore the user shouldDirty and soiled thermosensitive print head will affect the clarity of recording; therefore the user should

clean the surface of the print head periodically (at least once a month):clean the surface of the print head periodically (at least once a month):

Open the recorder cover and remove record paper. Wipe the print head gently with a clean soft cloth dampedOpen the recorder cover and remove record paper. Wipe the print head gently with a clean soft cloth damped

with a little75% alcohol. For the stubborn stain, soak it with a little alcohol first and wipe it off with a cleanwith a little75% alcohol. For the stubborn stain, soak it with a little alcohol first and wipe it off with a clean

soft cloth; after natural drying, load the record paper and close the recorder cover.soft cloth; after natural drying, load the record paper and close the recorder cover.

CautionCaution

    Do not allow the liquDo not allow the liquid to enter the inner of the equipid to enter the inner of the equipment during cleament during cleaning. Do not immerning. Do not immerse thse th

equipment and ECG cable into liquid in any case.equipment and ECG cable into liquid in any case.

    Do not uDo not use abrasse abrasive maive material to terial to clean elclean electrodectrodes.es.

    Wipe off all the resiWipe off all the residual detergdual detergent on the equipment on the equipment and on the surface of ECG caent and on the surface of ECG cable afterble after

cleaning.cleaning.
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7.2 7.2 DiDisinsinfefectictionon

In order to avoid permanent damage to the equipment, we suggest you should only perform the disinfectionIn order to avoid permanent damage to the equipment, we suggest you should only perform the disinfection

when necessary according to the regulations of your hospital; we also suggest that you clean the product firstwhen necessary according to the regulations of your hospital; we also suggest that you clean the product first

 before disinfection. before disinfection.

CautionCaution

    Do not disinfect the equipDo not disinfect the equipment by the way of high temperaturement by the way of high temperature, autoclavi, autoclaving or ionizing or ionizing radiationg radiation.n.

    Do not uDo not use chloric disinfectants such se chloric disinfectants such as bleaching powderas bleaching powder, sodium , sodium hypochlorite etc.hypochlorite etc.

7.3 7.3 MaiMaintntenaenancence

7.3.7.3.1 1 CharCharge ge and and ReplReplace ace BattBatteryery

WARNINGWARNING

    ImImprpropoper er opopereratatioion n mamay y cacaususe e ththe e babatttterery y bebeining g hohot, t, igigninititionon, , exexplplososioion n or or cacapapacicityty

decdeclinlinatiation. on. Read Read this this useuser r manmanual ual carecarefulfully ly befobefore re usiusing ng the the rechrechargargeabeable le litlithium hium batbatterytery

(hereinafter called “Battery”).(hereinafter called “Battery”).

1) Battery Capacity identification:1) Battery Capacity identification:

Current capacity of the rechargeable battery can be identified according to the battery symbol at the bottomCurrent capacity of the rechargeable battery can be identified according to the battery symbol at the bottom

right corner on the screen:right corner on the screen:

: indicates that battery capacity is above 70% and the battery charge and discharge indicator is green.: indicates that battery capacity is above 70% and the battery charge and discharge indicator is green.

: : indindicaicates tes thathat t batbattertery y capcapacacity ity is is betbetweeween 10% and 70%n 10% and 70%   and the   and the battebattery ry charcharge ge and dischargand dischargee

indicator is yellow.indicator is yellow.

: indicates that battery capacity is lower than 10%. The battery charge and discharge indicator is red: indicates that battery capacity is lower than 10%. The battery charge and discharge indicator is red

and “Low Battery” appears in the prompt message area.and “Low Battery” appears in the prompt message area.

2) Charge the battery2) Charge the battery

This electrocardiograph is equipped with built-in rechargeable lithium battery and its charge control circuit.This electrocardiograph is equipped with built-in rechargeable lithium battery and its charge control circuit.

Because of the power loss in the storage and transportation, for the initial use, the battery power may beBecause of the power loss in the storage and transportation, for the initial use, the battery power may be

inadequate and at this time the battery should be charged.inadequate and at this time the battery should be charged.

When connect with the AC power supply, the battery will be charged. And then the AC power indicator When connect with the AC power supply, the battery will be charged. And then the AC power indicator 

and and battebattery cry chargharge ane and did dischascharge rge indicaindicator tor are are both both lighlight, wht, which sich shows hows that that the the battebattery iry is bes being ing charcharged.ged.
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3) Replace the battery3) Replace the battery

When the service life of the battery is expired, or when there is peculiar smell, liquid leakage, please contactWhen the service life of the battery is expired, or when there is peculiar smell, liquid leakage, please contact

the local maintenance engineer or the manufacturer immediately to replace the battery.the local maintenance engineer or the manufacturer immediately to replace the battery.

WarningWarning

    Only authoriOnly authorized installatized installation or maintenance engineeon or maintenance engineer can open r can open the battery compartmthe battery compartment andent and

replace the battery. Only use the rechargeable lithium battery of the same mode provided byreplace the battery. Only use the rechargeable lithium battery of the same mode provided by

Comen.Comen.

    Do not reverse thDo not reverse the anode and cathode when conne anode and cathode when connecting the batteryecting the battery, otherwis, otherwise explosioe explosion may ben may be

caused.caused.

    The waste batThe waste battery shoutery should be sent back to Comen Comld be sent back to Comen Company or disppany or disposed of accordosed of according to the localing to the local

regulations.regulations.

NoteNote

    At present, At present, Comen Company would Comen Company would conditionally provide conditionally provide curcuit diagram, curcuit diagram, calibration methodscalibration methods

in lists and other information to help users to authorize proper and qualified engineers toin lists and other information to help users to authorize proper and qualified engineers to

maintain those parts of instrument which can be maintained by users.maintain those parts of instrument which can be maintained by users.

7.37.3.2 .2 ReRecocord rd PaPaperper

Storage requirements of record paper:Storage requirements of record paper:

♦ ♦ RecRecord papord paper shouer should be storeld be stored in d in drydry, dark and coo, dark and cool areal area, avoid, avoiding higing high h temtemperperatuature, humre, humidiidity andty and

sunshine.sunshine.

♦ ♦ Do Do not not put put the the paper paper undeunder fr fluoreluorescencscence e for for a la long ong time.time.

♦ ♦ Be sure thaBe sure that there is no polyvt there is no polyvinyinyl l chlchlorioride or other chde or other chememicaicals in ls in the stothe storagrage envire environmonmentent, , whiwhich wilch willl

lead to color change of the paper.lead to color change of the paper.

♦ ♦ Do not ovDo not overlaerlap the recp the recorded orded paper paper for a long tfor a long time, or elime, or else the Ese the ECG waveCG waveforms rforms recorecorded may tded may transrans-prin-printt

each other.each other.

7.3.7.3.3 3 MainMaintenatenance once of Main f Main Unit, Unit, ECG CaECG Cable and ble and ElectElectrodrodeses

CautionCaution

    SafeSafety tests shoulty tests should d be conducbe conducted periodted periodicalically for ly for the equipmthe equipment at ent at lealeast st onconce e everevery y two yearstwo years

and the and the test mainly includes:test mainly includes:

1) 1) Check wheCheck whether thther there is mere is mechanicaechanical and ful and functionanctional damage l damage for thfor the main ue main unit and accnit and accessoriessories.es.
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2) 2) CheCheck wheck whether ther thethere is dre is damagamage for e for the sathe safety mfety markarks;s;

3) 3) Check wheCheck whether thther the fuse come fuse complies with plies with the ratethe rated currend current and brt and breaking eaking charactecharacteristicsristics;;

4) 4) VValidaalidate the te the functiofunctions of thns of the equipme equipment as ent as describdescribed in ted in the user he user manual;manual;

5) 5) ConducConduct the t the followifollowing sng safety afety test test accordiaccording to ng to GB970GB9706.1-206.1-200707

    TTest the est the protective ground protective ground resistance, Limit: resistance, Limit: 0.10.1 ..

    TTest the est the earth leakage earth leakage current, Limit: current, Limit: NC 500NC 500   , SFC 1000, SFC 1000   ..

    TTest the est the patient leakage patient leakage current, Limit: current, Limit: NC 10NC 10   , SFC 50, SFC 50   (CF).(CF).

Main Unit:Main Unit:

    The main unit of the electThe main unit of the electrocardiograph should be rocardiograph should be protected from high temperprotected from high temperature, sunshine, humiature, sunshine, humiditydity

or impact. The dust shied should be covered well if the equipment is not in use; when moving theor impact. The dust shied should be covered well if the equipment is not in use; when moving the

electrocardiograph, intense vibration should be avoided;electrocardiograph, intense vibration should be avoided;

    LiLiququid id shshouould ld be be prprototececteted d frfrom om enenteteriring ng ththe e eqequiuipmpmenent, t, or or ththe e peperfrforormamancnce e anand d sasafefety ty of of ththee

equipment will be affected;equipment will be affected;

    The perforThe performancmance e of the of the elecelectrocatrocardiogrdiograph should be raph should be testetested d perioperiodicadically by lly by the medical instrumthe medical instrumentent

maintenance department.maintenance department.

Lead:Lead:

    The integralThe integrality of the ECG ity of the ECG cable and cable and lead wires should lead wires should be examined be examined periodically;periodically;

    The lead The lead wires should be wires should be aligned to avoid aligned to avoid knotting and blendiknotting and blending;ng;

    The core wire and shieThe core wire and shielding layelding layer are easier to be damaged, especr are easier to be damaged, especially the placeially the places near the plug of s near the plug of thethe

two ends, do not pull or wrest forcibly when using, nip the plug parts with hand;two ends, do not pull or wrest forcibly when using, nip the plug parts with hand;

    The cables and leThe cables and leads should be coiled into a disk with larads should be coiled into a disk with larger diameter in storager diameter in storage or be hung, wresting or ge or be hung, wresting or 

sharp angle folding should be avoided;sharp angle folding should be avoided;

    If the cablIf the cables and lead wires and lead wires are found to be es are found to be damdamagaged or ed or agaginging, , new cabnew cable and lead wirle and lead wires shoules should bed be

replaced.replaced.

Electrode:Electrode:

    After using the After using the electrodes, the electrodes, the residual conducresidual conductive gel should tive gel should be cleaned;be cleaned;

    The suction bulThe suction bulb of the cheb of the chest electrode st electrode should avoid the should avoid the direct sunlight or direct sunlight or too hot;too hot;

    After long time of using and fAfter long time of using and for the reasons of corrosion aor the reasons of corrosion and so on, the surface of the nd so on, the surface of the electrodes may beelectrodes may be

oxioxidatdated ed and the and the colcolor or wilwill l chachangnge, e, thethen n new electnew electrodrode e shoshould be uld be repreplaclaced ed to to obtobtain good ain good ECGECG

recording.recording.

Discarding of the equipment and Accessories:Discarding of the equipment and Accessories:

Do not dispose of the waste electric or electronic equipment and accessories as the unclassified civil waste.Do not dispose of the waste electric or electronic equipment and accessories as the unclassified civil waste.

Collect them separately so as to reuse, recycle or dispose of safely and properly.Collect them separately so as to reuse, recycle or dispose of safely and properly.

    



Appendix I-1Appendix I-1

Appendix IAppendix I   Accessories  Accessories

WARNINGWARNING

    Only use the ECG cable or other acceOnly use the ECG cable or other accessorissories provides provided by Comen. The accessored by Comen. The accessories of other typesies of other types

may damage the equipment or affect the performance and safety of the equipment.may damage the equipment or affect the performance and safety of the equipment.

NNoo.  .  NNaamme  e  MMooddeel  l  MMaannuuffaaccttuurreerr

1  1  1122--lleeaad d pplluugg--ttyyppe e  EECCG  G  ccaabblle e  oof f  EEuurrooppeeaan n SSttaannddaarrd d AA33000033--EEEE0  0  AAPPK  K  

2 2 1212-l-leaead d ppinin-t-typype e ECECG G cacablble e of of EEururooppeaean n StStanandadard rd TDTD-1-15P5PK-K-B B QiQingngddao ao BrBriighghtt

3 3 1212-l-leaead d pipin-n-tytype pe ECECG G cacablble e of of EuEuroropepean an StStanandadard rd 9898MEME0202EAEA66668 8 LaLaununch ch MeMedidicacall

4  4  1122--lleeaad  d  pplluugg--ttyyppe  e  EECCG  G  ccaabblle  e  ooff AAmmeerriiccaan  n  SSttaannddaarrd  d  AA33001122--EEEE1  1  AAPPK  K  

55
12-lead banana-plug-type ECG cable of European12-lead banana-plug-type ECG cable of European

StandardStandard
AA44001122--EEEE0  0  AAPPK  K  

66

12-lead bana12-lead banana-plugna-plug-type ECG cable of-type ECG cable of AmericanAmerican

StandardStandard AA44001122--EEEE1  1  AAPPK  K  

7  7  SSuuccttiioon  n  cchheesst  t  eelleeccttrrooddees  s  PP2266--SSTT3300--221  1  QQiinnggddaao  o  BBrriigghhtt

8  8  SSuuccttiioon  n  cchheesst  t  eelleeccttrrooddees  s  PP2288--HH330  0  QQiinnggddaao  o  BBrriigghhtt

9  9  CChhiilld  d  ssuuccttiioon  n  cchheesst  t  eelleeccttrrooddees  s  BB2233--BB3300--117  7  QQiinnggddaao  o  BBrriigghhtt

110  0  SSuuccttiioon  n  cchheesst  t  eelleeccttrrooddees  s  9988MMEE0022AAAA66444  4  LLaauunncch  h  MMeeddiiccaall

111  1  AAdduullt  t  ssuuccttiioon  n  cchheesst  t  eelleeccttrrooddees  s  GG3322--GG4400--224  4  QQiinnggddaao  o  BBrriigghhtt

112  2  SSuuccttiioon  n  cchheesst  t  eelleeccttrrooddees  s  AA3300--GG2266--221  1  QQiinnggddaao  o  BBrriigghhtt

113  3  LLiimmb  b  ccllaammp  p  eelleeccttrrooddees  s  BB3300--((RRYY))--GGNND  D  QQiinnggddaao  o  BBrriigghhtt

114  4  CChhiilld  d  lliimmb  b  ccllaammp  p  eelleeccttrrooddees  s  DD4400--889  9  QQiinnggddaao  o  BBrriigghhtt

115  5  AAdduullt  t  lliimmb  b  ccllaammp  p  eelleeccttrrooddees  s  BBDD--1155PPB  B  QQiinnggddaao  o  BBrriigghhtt

116  6  LLiimmb  b  ccllaammp  p  eelleeccttrrooddees  s  9988MMEE0022GGAA770044

117  7  LLiimmb  b  ccllaammp  p  eelleeccttrrooddees  s  BB330  0  QQiinnggddaao  o  BBrriigghhtt
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Appendix IIAppendix II  Technical Specifications Technical Specifications

SafetySafety

StandardsStandards

IEC60601-1IEC60601-1

GB9706.1GB9706.1

MeMedicdical Elal Electectricrical Eqal Equipuipmenment t PaPart 1: Grt 1: Geneeneralral

Requirements for SafetyRequirements for Safety

IEC60601-2-25IEC60601-2-25

GB10793GB10793

MeMedidicacal l ElElecectrtricical Equal Equipipmement nt PaPart 2: rt 2: SpSpececiaiall

Requirements for Safety of ElectrocardiographRequirements for Safety of Electrocardiograph

EEN  N  6600660011--11--4  4  MMeeddiiccaal  l  EElleeccttrriiccaal  l  EEqquuiippmmeennt  t  PPaarrt  t  11--44:  :  GGeenneerraall

ReqRequiruiremeements nts for for SaSafetfety y SupSuppleplemenment t StStandandardard::

Programmable Electrical Medical SystemProgrammable Electrical Medical System

EEN N 6600660011--22--551 1 MMeeddiiccaal  l  EElleeccttrriiccaal  l  EEqquuiippmmeennt t  PPaarrt  t  22--5511: :  SSppeecciiaall

ReReququirirememenents for Sats for Safefety ty BaBasisic Perc Perfoformrmanancece,,

RecRecord ord and Anaand Analyslysis is of of the the SiSinglngle e ChaChannennel l andand

Multi-channel Multi-channel ElectrocardiogElectrocardiographraph

EEN  N  IISSOO114499771  1  MMeeddiiccaal  l  DDeevviicce  e  AApppplliiccaattiioon  n  oof  f  tthhe  e  RRiissk  k  

Management on the Medical DevicesManagement on the Medical Devices

YYYY1111339  9  SSiinnggllee--cchhaannnneel  l  aannd  d  mmuullttii--cchhaannnneell

electrocardiographelectrocardiograph

ClassificationClassification AnAntiti-e-elelectctriric-c-shshocock k tytype pe ClClasass s І І wiwith th ininteternrnal al popowewer r susupppplyly

AAnnttii--eelleeccttrriicc--sshhoocck k ddeeggrreee e TTyyppe e CCFF

DeDeggrree ee of of prprototeectctioion n agagaaininstst

harmful ingress of water harmful ingress of water 

Ordinary equipment (Sealed equipment withoutOrdinary equipment (Sealed equipment without

liquid proof)liquid proof)

DegDegree ree of of safsafety ety of of appappliclicatiation on inin

the presence of flammable gasthe presence of flammable gas

Equipment not suitable for use in the presenceEquipment not suitable for use in the presence

of flammable gasof flammable gas

WWoorrkkiinng  g  mmoodde  e  CCoonnttiinnuuoouus  s  ooppeerraattiioonn

DimensionDimension   235mm×190mm×52.6mm  235mm×190mm×52.6mm

WeightWeight    1.18kg 1.18kg (including (including main main unit, unit, recorder recorder and and batterybattery, , not not including including accessories)accessories)

DisplayDisplay    6.2 6.2 inch inch LCD LCD color color touch touch screen screen with with resolution resolution of of 600×480 600×480 pixelspixels

Work Work 

EnvironmentEnvironment

WWoorrk  k  tteemmppeerraattuurre  e  55℃℃~40~40℃℃

TTrraannssppoorrt  t  aannd  d  ssttoorraagge  e  tteemmppeerraattuurre  e  --2200℃～℃～5555℃℃

RReellaattiivve  e  HHuummiiddiitty  y  1155%%～～80% (No condensation)80% (No condensation)

    

Technical SpecificationsTechnical Specifications

AAttmmoosspphheerriicc PPrreessssuurree 770000hhPPaa ～～1060hPa1060hPa
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AAttmmoosspphheerriic  c  PPrreessssuurre  e  770000hhPPaa    1060hPa1060hPa

AAC  C  PPoowweerr

SupplySupply

RRaatteed  d  vvoollttaagge  e  110000--224400VV～～

RRaatteed  d  ffrreeqquueennccy  y  5500HHzz//6600HHzz±±11HHzz

RRaatteed  d  iinnppuut  t  ppoowweer  r  4400VVAA

BatteryBattery
RRaatteed  d  vvoollttaagge  e  1111..11VV

Charge timeCharge time

Under ambient temperature of 25Under ambient temperature of 25℃±℃±55℃℃, charge to, charge to

90% for less than 3 hours and charge to 100% for less90% for less than 3 hours and charge to 100% for less

than 3.4 hours.than 3.4 hours.

Discharge timeDischarge time

FFoor r  a  a  ffuulllly y cchhaarrggeed d bbaatttteerry y uunnddeer r  aammbbiieenntt

temperature of 25temperature of 25℃℃±± 55℃℃ , the electrocardiograph, the electrocardiograph

shoshould print uld print at at lealeast st 500 ECG 500 ECG repreportorts, s, or or conconducductt

continuous recording for at least 2 hours, or conductcontinuous recording for at least 2 hours, or conduct

recording with no record paper for at least 7 hours.recording with no record paper for at least 7 hours.

FuseFuse    T3T31515mAmAL L 25250V0V、、T500mAL 110V φ5×20T500mAL 110V φ5×20

HR calculationHR calculation CaCalclcululaatition on mmeeththod od PPeeak ak dedetetectctiionon

RecorderRecorder ReRecocordrdining g MeMeththod od ThTherermamal l dodot-t-mamatrtrix ix prprinintitingng

Record Paper Record Paper 
80mm×70mm Folded thermosensitive paper 80mm×70mm Folded thermosensitive paper 

80mm×20mm Rolled thermosensitive paper 80mm×20mm Rolled thermosensitive paper 

WWididth th of of ReRecocord rd PaPapeper r 8080mmmm

VValalid id ReRecocordrdining g WWididth th 7272mmmm

Paper SpeedPaper Speed
5 5 mmmm/s/s, , 6.6.25 25 mmmm/s/s, , 1010mmmm/s/s, , 1212.5 .5 mmmm/s/s, , 2525mmmm/s/s,,

50mm/s; Error:±2%50mm/s; Error:±2%

Main UnitMain Unit    IInpnput ut MMeeththod od WWitith h dedeffibibrrilillalatotorr--prproooof f prprototeectctiionon

LLeeaadds s  SSttaannddaarrd d 112 2 lleeaadds s  aannd d sswwiittcchhiinng g lleeaadds s  aauuttoommaattiiccaallllyy

SSaampmpliling ng MModode e 12 12 chchaannnnelels s sisimumultltananeeououslslyy

AA//D  D  SSaammpplliinng  g  224  4  bbiittss

TTiimme  e  CCoonnssttaannt  t  ≥≥55ss

Frequency CharacteristicsFrequency Characteristics    0.05Hz 0.05Hz ~ ~ 150Hz150Hz ((
+0.4dB+0.4dB
-3.0dB-3.0dB    ))

SensitivitySensitivity

2.2.5m5mm/m/mmVV, , 5m5mm/m/mVmV, , 1010mmmm/m/mVV, , 2020mmm/m/mVmV,,

2020/1/10m0mm/m/mVmV, , 1010/5 /5 mmmm/mV /mV anand d AGAGC. C. ThThe e dedefafaulultt

sensitivity is sensitivity is 10mm/mV10mm/mV. Error:. Error:   ±±2%2%
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p pp p ≥≥

StaStand nd VVololtagtagee
Applying ± 650mV d.c. polarization voltage, the range of Applying ± 650mV d.c. polarization voltage, the range of 

sensitivity is ±5%.sensitivity is ±5%.

IInpnput ut CCirircucuit it CuCurrrreent nt ≤5≤50 0 mmAA

CaCalilibrbratatioion n VVooltltaagge e 1m1mV±V±1%1%

 Noise Level Noise Level    <15<15   Vp-p Vp-p

MuMultlticichahannnnel el crcrososststalalk k ≤0≤0.5.5mmmm

Filter Filter 

AC Filter: 50Hz, 60Hz, OFFAC Filter: 50Hz, 60Hz, OFF

DFT Filter: OFF, 0.05Hz, 0.10Hz, 0.20Hz, 0.50HzDFT Filter: OFF, 0.05Hz, 0.10Hz, 0.20Hz, 0.50Hz

EMG Filter: 25Hz, 35Hz, 45Hz, OFFEMG Filter: 25Hz, 35Hz, 45Hz, OFF

LOWPLOWPASS Filter: ASS Filter: OFFOFF, 75Hz, , 75Hz, 100Hz, 150Hz100Hz, 150Hz

CCMMRRR  R  ≥≥110000ddBB

Communication InterfaceCommunication Interface    RS232 RS232 communication communication interfaceinterface

Standby FunctionStandby Function    The The response response time time of of exiting exiting standby standby status status is is less less than than 10s.10s.
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Appendix IIIAppendix IIIEMCEMC

AttentionAttention

    H3 mH3 meets the reets the requirement of equirement of electromagnetic compatibility in electromagnetic compatibility in IEC60601-1-2.IEC60601-1-2.

    H3 meetH3 meets the requis the requirement of Grement of Group I Clroup I Class Aass A in CISPR 1in CISPR 11/EN 5501/EN 5501111..

    The user needs to install and use accordinThe user needs to install and use according to electromagnetg to electromagnetism compatiism compatibility informbility information which isation which is

attachattached with ed with it.it.

    PortabPortable and mobile RF communicatile and mobile RF communication devices may influencon devices may influence H3 performance, so H3 should bee H3 performance, so H3 should be

kept away from them during using.kept away from them during using.

    GuidaGuidance and manufance and manufacturer’s decturer’s declaraticlaration stated in the appon stated in the appendix.endix.

WarningWarning

    H3 should not be used adjacH3 should not be used adjacent to or stacked with other equent to or stacked with other equipment and that if adjacenipment and that if adjacent or stackedt or stacked

use is necessary, the H3 should be observed to verify normal operation in the configuration in whichuse is necessary, the H3 should be observed to verify normal operation in the configuration in which

it will be used.it will be used.

    ClasClass s A equipmeA equipment is nt is inteintendended d for use in for use in an industan industriarial l envenvironironmentment. . The H3 The H3 may be potentmay be potentialial

difficulties in ensuring electromagnetic compatibility in other environments, due to conducted asdifficulties in ensuring electromagnetic compatibility in other environments, due to conducted as

well as radiated disturbances.well as radiated disturbances.

Table 1Table 1

Guidance and manufacturer’s declaration – Guidance and manufacturer’s declaration – electromagnetic emissionselectromagnetic emissions

The H3 is intended for use in the electromagnetic environment specified below. The customer or the user of theThe H3 is intended for use in the electromagnetic environment specified below. The customer or the user of the

SECP-II should assure that it is used in such an environment.SECP-II should assure that it is used in such an environment.

EEmmiissssiioonns  s  tteesst  t  CCoommpplliiaanncce  e  EElleeccttrroommaaggnneettiic  c  eennvviirroonnmmeennt  t  -  -  gguuiiddaannccee

RF emissionsRF emissions

CCIISSPPR  R  111  1  GGrroouup  p  11

ThThe e H3 H3 ususes es RF RF enenerergy gy ononly ly fofor r itits s ininteternrnal al fufuncnctitionon..

Therefore, its RF emissions are very low and are not likelyTherefore, its RF emissions are very low and are not likely

to cause any interference in nearby electronic equipment.to cause any interference in nearby electronic equipment.

RF emissionsRF emissions

CISPR 11CISPR 11
ClClasasss AA

The H3 is suitable for use in all establishments other thanThe H3 is suitable for use in all establishments other than

dodomemeststic ic anand d ththosose e didirerectctly ly coconnnnececteted d to to ththe e pupublblicic

low-vlow-voltagoltage e power supply power supply netwonetwork rk that that supplsupplies ies buildbuildingsings

used for domestic purposes.used for domestic purposes.

Harmonic emissionsHarmonic emissions

IEC 61000-3-2IEC 61000-3-2
 Not applicable Not applicable

VVoltage fluctuations oltage fluctuations / flicker / flicker 

emissionsemissions

IEC 61000-3-3IEC 61000-3-3

 Not applicable Not applicable

    

EMCEMC
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Table 2Table 2

Guidance and manufacturer’s declaration – electromagnetic immunityGuidance and manufacturer’s declaration – electromagnetic immunity

The H3 is intended for use in the electromagnetic environment specified below.The H3 is intended for use in the electromagnetic environment specified below.

The customer or the user of the H3 should assure that it is used in such an environment.The customer or the user of the H3 should assure that it is used in such an environment.

Immunity testImmunity test
IEC 60601 testIEC 60601 test

levellevel
Compliance levelCompliance level

Electromagnetic environment – Electromagnetic environment – 

guidanceguidance

ElectrostaticElectrostatic

discharge (ESD)discharge (ESD)

IEC 61000-4-2IEC 61000-4-2

±6 kV contact±6 kV contact

±8 kV air ±8 kV air 

± 6 ± 6 kV contakV contactct

± 8 kV air ± 8 kV air 

FFlloooors rs shshouould ld be be wwooood, d, ccononcrcreete te or or 

ceceraramimic c titilele. . If If flfloooors rs arare e cocoveverered d wiwithth

synsynthethetic tic matmaterierial, al, the the relrelatiative ve humhumidiidityty

should be at least 30 %.should be at least 30 %.

Electrical fastElectrical fast

transient/bursttransient/burst

IEC 61000-4-4IEC 61000-4-4

±2 kV for power ±2 kV for power 

supply linessupply lines

±2 kV for power ±2 kV for power 

supply linessupply lines

MaiMains ns powpower qualier quality ty shoshould be uld be thathat t of aof a

typical commercial or hospitaltypical commercial or hospital

environment.environment.

SurgeSurge

IEC 61000-4-5IEC 61000-4-5

± 1 ± 1 kV line(kV line(s) tos) to

line(s)line(s)

± ± 2 2 kV linkV line(e(s) tos) to

earthearth

± 1 ± 1 kV line(kV line(s) tos) to

line(s)line(s)

± ± 2 2 kkV V lliinnee((ss)  )  ttoo

earthearth

MaiMains ns powpower qualier quality ty shoshould be uld be thathat t of aof a

typical commercial or hospitaltypical commercial or hospital

environment.environment.

Voltage dips, shortVoltage dips, short

interruptions andinterruptions and

voltage variationsvoltage variations

on power supplyon power supply

input linesinput lines

IEC 61000-4-11IEC 61000-4-11

<5 %<5 %  U  U TT

(>95 % dip in(>95 % dip in  U  U T)T)

for 0,5 cyclefor 0,5 cycle

40 %40 %  U  U TT

(60 % dip in(60 % dip in  U  U T)T)

for 5 cyclesfor 5 cycles

70 %70 %  U  U TT

(30 % dip in(30 % dip in  U  U T)T)

for 25 cyclesfor 25 cycles

<5 %<5 %  U  U TT

(>95 % dip in(>95 % dip in  U  U T)T)

for 5 sfor 5 s

<5 %<5 %  U  U TT

(>95 % dip in(>95 % dip in  U  U T)T)

for 0,5 cyclefor 0,5 cycle

40 %40 %  U  U TT

(60 % dip in(60 % dip in  U  U T)T)

for 5 cyclesfor 5 cycles

70 %70 %  U  U TT

(30 % dip in(30 % dip in  U  U T)T)

for 25 cyclesfor 25 cycles

<5 %<5 %  U  U TT

(>95 % dip in(>95 % dip in  U  U T)T)

for 5 sfor 5 s

MaiMains ns powpower qualier quality ty shoshould be uld be thathat t of aof a

ttyyppiiccaal  l  ccoommmmeerrcciiaal  l  oor  r  hhoossppiittaall

environment. If the user of the H3 requiresenvironment. If the user of the H3 requires

concontintinued ued opeoperaratiotion n durduring ing powpower er maimainsns

intintererrupruptiotions, ns, it it is is recrecommommendended ed thathat t thethe

H3 H3 be be powpowereered d frfrom om an an uniunintenterrurruptiptibleble

 power supply  power supply or a or a batterybattery..

Power frequencyPower frequency

(50/60 Hz)(50/60 Hz)

magnetic fieldmagnetic field

IEC 61000-4-8IEC 61000-4-8

3 A3 A//m  m  3 A3 A//m  m  PPoowweer  r  ffrreeqquueennccy  y  mmaaggnneettiic  c  ffiieelldds  s  sshhoouulld  d  bbee

at levels characteristic of a typical locationat levels characteristic of a typical location

in in a a tytypipiccaal l cocommmemerrciciaal l or or hohospspititalal

environment.environment.

NOTENOTE    U U T is the a.c. mains voltage prior to application of the test level.T is the a.c. mains voltage prior to application of the test level.

    

EMCEMC

Table 3Table 3
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Guidance and manufacturer’s declaration – electromagnetic immunityGuidance and manufacturer’s declaration – electromagnetic immunity

The H3 is intended for use in the electromagnetic environment specified below.The H3 is intended for use in the electromagnetic environment specified below.

The customer or the user of the H3 should assure that it is used in such an environment.The customer or the user of the H3 should assure that it is used in such an environment.

Immunity testImmunity test
IEC 60601 testIEC 60601 test

levellevel

ComplianceCompliance

levellevel

ElectromagneticElectromagnetic

environment – guidanceenvironment – guidance

Conducted RFConducted RF

IEC 61000-4-6IEC 61000-4-6

Radiated RFRadiated RF

IEC 61000-4-3IEC 61000-4-3

3Vrms3Vrms

115500kkHHz  z  ttoo

80MHz80MHz

3V/m3V/m

8800MMHHz  z  ttoo

2.5GHz2.5GHz

3Vrms3Vrms

3V/m3V/m

PoPortrtabable le anand d momobibile le RF RF cocommmmununicicatatioions ns eqequiuipmpmenentt

should be used no closer to any part of the H3, includingshould be used no closer to any part of the H3, including

cacablbleses, , ththan an ththe e rerecocommmmenendeded d sesepapararatition on didiststanancece

calculated from the equation applicable to the frequencycalculated from the equation applicable to the frequency

of the transmitter.of the transmitter.

Recommended separation distanceRecommended separation distance

d d == 1.2 1.2    P P 

d d == 1.2 1.2    P P     80MHz 80MHz to 800MHto 800MHzz

d d == 2.3 2.3    P P     800MHz 800MHz to 2.5GHto 2.5GHzz

wherewhere    P P   is   is ththe e mamaxiximumum m ououtptput ut popowewer r raratiting ng of of ththee

trtranansmsmititteter r in in wawatttts s (W(W) ) acaccocordrdining g to to ththe e trtranansmsmititteter r 

manufmanufacturacturer er andand    d d    is   is ththe e rerecocommmmenendeded d sesepapararatitionon

distance in meters (m).distance in meters (m).

Field strengths from fixed RF transmitters, as determinedField strengths from fixed RF transmitters, as determined

 by  by an an electromagnetic site electromagnetic site surveysurvey,,    aa should be less than theshould be less than the

compliance level in each frequency range.compliance level in each frequency range.  b b

InInteterfrfererenence ce mamay y ococcucur r in in ththe e vivicicininity ty of of eqequiuipmpmenentt

marked with the following symbol:marked with the following symbol:

 NOTE 1 At  NOTE 1 At 80MHz and 80MHz and 800MHz, the 800MHz, the higher frequency range higher frequency range applies.applies.

 NOTE  NOTE 2 2 These These guidelines guidelines may may not not apply apply in in all all situations. situations. Electromagnetic propagation Electromagnetic propagation is is affected by affected by absorption absorption andand

reflection from structures, objects and people.reflection from structures, objects and people.

    

EMCEMC

aa Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and landField strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land
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Table 4Table 4

Recommended separation distances betweenRecommended separation distances between

portable and mobile RF communications equipment and theportable and mobile RF communications equipment and the  H3 H3

The H3 is intended for use in an electromagnetic environment in which radiated RF disturbances are controlled. TheThe H3 is intended for use in an electromagnetic environment in which radiated RF disturbances are controlled. The

customer or the user of the H3 can help prevent electromagnetic interference by maintaining a minimum distancecustomer or the user of the H3 can help prevent electromagnetic interference by maintaining a minimum distance

 between  between portable portable and and mobile mobile RF RF communications communications equipment equipment (transmitters) (transmitters) and and the the H3 H3 as as recommended recommended below,below,

according to the maximum output power of the communications equipment.according to the maximum output power of the communications equipment.

Rated maximum outputRated maximum output

power of transmitterpower of transmitter

WW

Separation distance according to frequency of transmitterSeparation distance according to frequency of transmitter

mm

150kHz to 80MHz150kHz to 80MHz

d d == 1.2 1.2    P P 

80MHz to 800MHz80MHz to 800MHz

d d == 1.2 1.2    P P 

800MHz to 2.5GHz800MHz to 2.5GHz

d d ==2.32.3    P P 

00..001  1  00..112  2  00..112  2  00..2233

00..1  1  00..338  8  00..338  8  00..7733

1  1  11..2  2  11..2  2  22..33

110  0  33..8  8  33..8  8  77..33

11000  0  112  2  112  2  2233

For transmittFor transmitters rated ers rated at at a a maximaximum mum output power not output power not listelisted d abovabove, e, the recommethe recommended separatinded separation on distadistancence    d d   in meters in meters

(m) can be estimated using the equation applicable to the frequency of the transmitter, where(m) can be estimated using the equation applicable to the frequency of the transmitter, where   P P  is the maximum output is the maximum output

 power rating  power rating of the of the transmitter in transmitter in watts (W) watts (W) according to according to the transmitter the transmitter manufacturermanufacturer..

 NOTE 1 At  NOTE 1 At 80MHz and 80MHz and 800MHz, the 800MHz, the separation distance for separation distance for the higher the higher frequency range applies.frequency range applies.

 NOTE  NOTE 2 2 These These guidelines guidelines may may not not apply apply in in all all situations. situations. Electromagnetic Electromagnetic propagation propagation is is affected affected by by absorption absorption andand

reflection from structures, objects and people.reflection from structures, objects and people.

mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically withmobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with

accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site surveyaccuracy. To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey

should be considered. If the measured field strength in the location in which the H3 is used exceeds the applicable RFshould be considered. If the measured field strength in the location in which the H3 is used exceeds the applicable RF

compliance level above, the H3 should be observed to verify normal operation. If abnormal performance is observed,compliance level above, the H3 should be observed to verify normal operation. If abnormal performance is observed,

additional measures may be necessary, such as reorienting or relocating the H3.additional measures may be necessary, such as reorienting or relocating the H3.

 b b Over the frequency range 150kHz to 80MHz, field strengths should be less than 3V/m.Over the frequency range 150kHz to 80MHz, field strengths should be less than 3V/m.
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