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I I

يتوض

.

يليييتوصيين
.باشديستم مي



I I I

 .

ظمحافبه علت 
.

IEC60601-1 سيستم
CFDefibrilation proof .

(Cardiac Float)CFDefibrilation proof هستند

 .

.

ACمنبع تغذيه 

SDSD CARD

SN

USB



-

1

يعموم:

. د ييعموميحفاظتييي



-

2

يعموم-1-1

يستم يس
.يي

يي
. د يي

يابييصيييييس
م ييشتر بايي.  باشدييت بي

.ييبينيبال

يMRIييس
MRIيسيييناشييجر. 

ييس. ييي
MRIستم ين سيهمچن. يتاثMRIي

.  يييم

ي. يي
ييستم بايييقب

.ييتا

يهوشييين سي
. ي

يمنييي
. د يييي



-
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ييي
.ي

ييمحيريجلوگ
يبا) مثل باتر( ييسيبرخ

منطقه يميقدهاي. 
.د يري

مثلا تابش يييس
.د يييمستق

ستم ييسي
ييش جرييي

.

ط ييي
سطح . باشد ييييييها
يييسيبالا

.يي

 .

ستم يييمنييي
.ل شونديير تجهيييبا

ييرييمنييي
.ييبايم) (ين حفاظتي



-
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ييييبه سيلي
.د يين

ييي
.يناش

EMCAPPENDIX IVيي

. ي

يEMCر يري
يييستم هايسي

. د يييييي

ييييس
د يييي

.  د يي30

فلزقسمت ها
.دييز نمايي

يي
.يي

.دي



پیکربندی سیستم-فصل دوم
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ستم يسيپ:

: باشد يل ميييهايژگي350ييس
ECGد يل12يت نمايقابل-

ش يش يRhythm Leadيقابل-
3هيتهتيقابل-

)ي(ييييقابل-
يييت نمايقابل-



6

ي-2-1
. ينچ عرضه مي5يTFTش يييس
يياييش لمسيصفحه نماين سي

 .
. يتييژگيي

: يطيط محي

c°5˜40

-20˜60°c

20˜90%

-200˜3000 m

50/60Hz,100˜240هيتغذ VAc

60VAي

:
.10عمريمينيش بيپ10يي

.2ييييه مين توصيهمچن

:
ا ييشينماصفحه،،350ECGيستميس

.يقابليم350اي.يباتر
ستم ين سي. باشدييت بييابييصييي350ييس

ن، يسنيتمامي، بنابر تجوي
.ي



350
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350ييمختلف سف بخشهايتوص-2-2

:باشد يل مي350ييمختلف س

يي-2-2-1

350ي2-1

.(د ييين قسمت به نماي... يECG:ش يصفحه نما-1
)د يصفحه نمايشبخششتر به يب

. يگيECGگنالهايي: -2
شتر به ي.(رند يگيي:دهاي-3

)د يبخش 



صفحه نمايش 
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شينماصفحه
ECG ،HR ،IDديلTFT .12ييصفحه نماي

يين صفحه نمايياتيباترستميت سي، ييب
Header Area ()Waveform(: يييصفحه نما. 

Area/Menu Area(غامها ي)Message Area( .

2-2

Header Area:
يينماHeader Areaيي. Header Areaش يصفحه نماييبخش بالا

HRي. باشد يم....ستمييي
به HR. يييصفحه نمايي

. يري

Waveform Area/Menu Area:
ييينما، به صفحه Rhythm leadيECGد يل12

. رييرييچ گونه تغي
. يينماECGيناحي

Message Area:
:يم مييش پينمايفضا350ستم ي

:يم مييش پينمايفضا-1
يييييس

.يش مينمايسييه تعيي



صفحه نمايش
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:ستميسياتعغامهايش پينمايفضا-2
.شوندييينه سفييسيي

.)دييAppendixIIIيغامهاي(
:شيصفحه نمايلمسدهاي

.باشديستم ميد سيييدهايي
.ديدهايشتر به بخش يي

.



1 0

دهاي
يييبه گونهييس

. ييش لمسينما

On/Off-1:
. يگيي

Sens-2:
ECG .

Copy-3 :
.

Speed-4 :
 .

Calib-5 :
1mv .

◄ Lead -6:
ModeManual .

Lead ►-7:
ModeManual .

Start/Stop-8 :
ECG

 .
Reset-9 :

 .
Mode-10:

 .
Arrow Keys-11 :

 .
Enter-12:

 .
Menu-13 :

MainMenu.



کلیدهای عملکردی
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دهاي2-3

ييي
.دييي



نشانگرها

1 2

 نشانگرها
. )1-3- 2(ستم يسيي)On/Off(ي

ACستم يي. يييسبهAC نشانگر سبز
يحالت نينشانگر باتر. ي)2-3-14(

)LED(باشد يمقرمزيي) .15- 3-2(

14-AC indicator:
 )  (.

Battery indicator -15:
.



1 3

ستمين سيري-2-2-2
: ين سيري)4-2(ر يبخشها

2-4

بلندگو
.يگييسن بخش باتري: باتر



1 4

ي-2-2-3
. يسي) 5-2(ر ي

يبخش پشت2-5

240Vac50/60HZ-100ه يتغذ

: ييچپ

چپسيستم2-6

ي

: يي

2-7

USB Deviceوتري
RJ-45ي)(

USB Hostي)(
SD Cardيي



باتری داخلی سیستم
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ستميسيباتر-2-2-4
ACيي. باشد يباتري

ريچ تاثيهباتري. يي
ي. يي4. 

.يساعت م8ي

ي. ييHeader Areaعلامت  
ييي. يي

)LED(ين ميهمچن. ييين
.ييسباتر

يي
ييباترACيامهنگ.
. باشد

رتبا-2-2-4-1
ييس2يرييرت

SHيريي3يله يرت. مييرت
رترتبان يي، بارتض بايتعوي. مينمائيم

.يگزيجا

2

.

 .
Battery LowMessage Area .

 .
 .

.

ميلي 4300
11.1.

|Li-Pol Battery

11.1v 4300mAh



اتصال الکترودها
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2-3-
ECG :د نشوييييدهاييستم متصل ميي .

 .
– .

ECG تاثير مي

)RecoveryTime(ECG.

چ قسمت فلزيي
ي. ين حفاظتي

ECGي.

ييييستم هايي
.ECGي

ECGيمعرف
ECG.د ييي10ي

يمنييي
 .

. دييي

يي
يناشيييد حتي

. ريجلوگ

ييييتم
يي

ECG .



اتصال الکترودها
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: يت
. باشد ييل. شوند ي10

 :
. د ييپوست ب.1
ي؛يييت ي

. ييت بالاي
 د ييپوست .
. د يه بمالي. 2
. د يي. 3

: باشد ير مييلECG12يريمحل 
)LA(
)RA(
چپ پا)LL(
پا)RL(

ي2-8

: يس
:

.د ييپوست ب. 1
ييييي

. ييت بالاي
د يي .
د يي .
. د يه بمالي. 2
. يد تا به پوست چسبيي. 3



اتصال الکترودها
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: باشد ير مييلECG12يسري
C1(V1)يبفضا
C2(V2)يبفضا
C3(V3)ن يبV2V4

C4(V4)ييخط ميبفضا
C5(V5)ييير بغليV4

C6(V6)ييانيمير بغليV4

يس2-9

د با ييشما م. IECAHA، با توجه بهECGيل
.د ييييي

IEC (European standard) color coding Standards:



اتصال الکترودها
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AAMI/AHA (American standard) color-coding standards:
(Association for the Advancement of Medical Instrumentation)

:باشد يل ميدهايي

يسدهايي2-10



 :

2 0

يتنظ: 

ي-3-1
 .

 :
■Menu/System Setting/Time and Date .
■System Setting/About .
■Menu/User Setting .

 .



Main Menu
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3-2-Main Menu
 .

Menu .Menu

Main Menu)3-1 ( .

3-1Main Menu

Main Menu ،Memory,Patinet Info,System Setting,User Setting

 .



System Setting Menu
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3-3-System Setting Menu
System SettingMain Menu :

3-2System Setting Menu

 :
Date/Time : :

3-3Date/Time Setting Menu

 :
Calendar:"Solar)" ("Christian)" ( مي باشد .

Date :.
Time :.
Power Off :min60-5 قابل

.



System Setting Menu
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Rec Test :.
Default Factory :

3-4Confirm

Factory Setting :.

.

3-5Factory Code

About :
 .



System Setting Menu
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3-6About Menu

Key/Touch Sound:
. ميباشد Off,Onلمسي



User Setting Menu
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3-4-User Setting Menu
User SettingMain Menu :

3-7User Setting Menu

 :
Rec Mode :Real timeSync مي باشد.

Sync .
 .

Rec Time :
3-12 seconds مي باشد .

Hospital/Ward :
.

3-8Hospital/Ward

Sync،
.



User Setting Menu
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Beat Volume :Off,3,2,1 مي باشد ."Off "
 .

Rhythm Lead :
V4,V5,V6,V3,V2,V1,aVF,aVR,aVL,II,II,Iمي باشد .

Length of Rhythm Recording :
. مي باشد 180Seconds,150,120,90,60,30مرجع 

Low Pass Filter :F4=150 Hz,HzF3=75,F2=35Hz,F1=25Hz مي باشد .

HUM Filter:OFF،60 Hz ,50مي باشد .
.

Drift Filter:Off,Onمي باشد .)
 (.

EMG Filter:Off,Onمي باشد .
.25Hzتا15

Pace Detect :off،onمي باشد .on

350pacemakerECG

 .pacemaker

PaceECG

.) نشانگر(

Next Page :Next PageUser Setting:

،ECGيت سيفي35Hz25لترهايف
.PQRSيبو

350يف

.STز سگمنت يرييد ميييس

. باشد" Pace Detect،"ONد يهستند باPacemakerيي
Pacemakerيناشييي

QRSيتلق.



User Setting Menu
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3-9Next Page

Periodic Recording:
5-60min مي باشد .Off

 .
Periodic Interval Repetition:

.مي باشد ) Infinite( 20تا 1, 
Print Info.:off،on مي باشد .

.
Measurement Lead :.
Previous Page :User Setting Menu.



-
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ي: 

. ييريمدين فصل ي

Patient InfoMain Menu،نه هاين گزيبييا با جا به جاييبا لمس صفحه نماMain

Menu)جهت نما دهايلهيهب (Patient Info)د يلهيهبEnter (
:يير نماي

4-1Patient Info Menu

: ي
. يبه م،ن عملي. د ينهيي

Name:ي،Nameي2- 4مشابه ي. نماييد
.

. د يشوييييSaveنه ي
.يم15

4-2Name

يي. د ييي
.ييي



ثبت اطلاعات بیمار                       -فصل چهارم
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cancelد يشويميقبلي .

Age:يثبت سن بAgeي3- 4مشابه ي. د ي.
نه هاييتنظYearsينهين منوگزي

YearsMonths)/ (باشد يم .
YearsييمMonths .

. د يشويييي، سن بsaveنه ي

4-3Age

cancelد يشويميقبلي.

Gender: يبتيجنسثبتGenderد ي .
نه هاييتنظNoneين گزيي

FemaleMaleباشد يم.
ID:يIDي4-4مشابهي. د ي .

. د يشوييييSaveنه ي
.يمي12ي

4-4ID

cancel،د يشويميقبلي.



ثبت اطلاعات بیمار                       -فصل چهارم
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Height:يثبت قد بHeightي5- 4مشابه ي. د ي
.

نه هاييتنظcmيين منو گزي
. باشد يم)cm( )Foot(متريسانت

. د يشويييي، قد بSaveنه ي

4-5Height

cancelد يشويميقبلي.

Weight:يWeightير يي. د ي .
قابل هانهييتنظKgيپين منو گزي

KgپوندLbباشد يم .
. د يشوييييsaveنه ي

4-6Weight

cancelد يشويميقبلي.

Physician Name:Physician Nameـ   ـ. د ي ي
. ي7-4مشابه 



ثبت اطلاعات بیمار                       -فصل چهارم
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. د يشويييSaveنه ي
. يماي15ي

4-7Physician Name

cancelد يشويميقبلي.

Blood Type:ين گزييUnknownقابل هانهييتنظ
Unknown,O-,O+,AB-,AB+,B-,B+,A-,A+باشد يم .

يينما8-4ي, PatientInfoيي: توجه 
. يييي

4-8Confirmation Menu



- فصل پنجم

3 2

يريمد:فصل پنجم 

ي-5-1
يييا پرييهاريي350يي

. افت ييييي
ييي100ييگنجا

. يتريمين قديگزيجا



Memory Menu
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5-2-Memory Menu

MemoryMain Menu5-1يينما :

5-1Memory MenuSelect

Flash Memory:FlashMemoryيير نماي:

5-2Show Records Menu

.2- 5يستييي

SDCard :SDCardيير نماي:

5-3Show Records Menu

Show Records Menuيي :
-Row
)(ي-



Memory Menu
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-Patient ID)(
ريي-

يب ي، به ترتHighlight يست منتقل ميليقبلبه.
ب ي، به ترتيHighlightيست منتقل ميليبه صفحه قبل.
يReviewي، مHighlight

. افت ي

5-4

: يي
ها-
رييسرعت ، گ-
يلترهايف-
-IDيب
-Memory)ييبMemoryي(

ييECGگنالهايي، مStart/Stopد يي
.يته، ري



- فصل ششم
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:فصل ششم 

 .

User Settingبخش –

Menu .

:ييس
، 150Hz1000 sample/sتا يباتوجه به پهنا

350يس

AAMI EC11باشديم.



عملیات رکوردگیری                      - فصل ششم
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6-1-
Saadat مي باشد .

 :
6.25 mm/s،12.5mm/s،25 mm/ s50 mm/s

سه
Real time ياSynchrone



Rhythm

6-2-
6-2-1-)Manual(

Manual 3,Manual2, Manual 2+1,Manual 1, Manual 1+1

Mode .
 "Start/Stop "

"Start/Stop" .
Lead►◄Lead

.

Manual 1 :Manual 1Lead►

◄Lead "Start/Stop"
 .

:Manual 1+1Manual 1+1

Lead►◄Lead "
Start/Stop " .

ينماينييييينمايي
.باشديمRhythm Leadييل
Manual 2 :Manual 2Lead►

◄Lead"Start/Stop "
.

بايد توجه 
.

mode)+1(يمRhytm Lead

.يم ميين لي.باشديم
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Manual 2+1 :Manual 2+1

Lead►◄Lead "
Start/Stop " .

ينماينييييينمايي
.باشديمRhythm Leadييل
Manual 3 :Manal 3Lead►

◄Lead"Start/Stop "
.

manualرييLead►◄Leadا ييقبلدهايا ليد ييم
"Start/Stop" د  ييباريريبعد

.

6-2-2-(Auto)

Auto 3,Auto 2+1,Auto 1,Auto 1+1, Auto 2Mode

 .
 "Start/Stop "

3-12 seconds )–User setting ( .
Auto 1 :Auto 1د ي"Start/Stop "دي .
Auto 1+1 :Auto 1+1"Start/Stop "

.
Rhytm Leadمي باشد.

Auto2 :Auto .دي" Start/Stop"د ي2
Auto 2+1 :Auto  ـ" Start/Stop"د ي2+1 . دي

 ـنماينييييينمايي ي
Rhytm Leadباشديم.

Auto3 :Auto .دي" Start/Stop"د ي3

6-2-3-Rhythm

RhythmMode

Trace . "Start/Stop"
Length of Rhythm recording )–

user setting ( .
. سه
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6-2-4-
:

1-Periodic RecordingMenu>>User Setting>>Next Page>>Off

5-60 min .
2-Infinite,1-20

(Menu>>User Setting>>Next Page>> Periodic Interval Repetition).
3-Recording Mode تعيين مي

 .
)–User Setting Menuديي (

AutoManual .
AutoManual:

1- .
. Start/Stopكليد -2

 .

مد كپي -6-3
ين بيييمCopyديري

.

6-4-
63.

.

.كنيد 
.

.

ييييي
.
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6-4-1-
.)6-1(
)6-2(
3-6.(دي(
4-6(دي(

6-1

6-2

6-3
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6-4

6-5
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6-4-2-




ID ،، سن
Heart Rate



ECG



ي

 .
.تميز كنيد 

ن ييي
.يي

 ..

.. نبيند 

 .
.

.نديي. 
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6-5-

 .
 .

.

.



-فصل هفتم

4 3

يبيمني:فصل هفتم 

يييييبيمنيييس
ين سيين معنيبد. Floatين سي. ي

. يي. باشد يي
يي

. يبر مييثان10

يسIEC60601-1يعلامت
CFDefibrilationProof .يي(CardiacFloat)CF

DefibrilationProofين قابلييييي
 .

:دييييمنيي
ييگيييطيمح

 .
يهنگام. ييي40تا 5ن يبييس

يييرييييمح
. ب برسد ييي

يمتصل به بستم هاي
.د ي



ایمنی بیمار                      -فصل هفتم
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يي
قابل يييس. )(ني، ستم يد سييبيمني

. ي) ين حفاظتي( ييم هايييي
يين حفاظتي. د ييبيز يپر

. د يي

ين هم پتانسي
ستم ييييييي

ييشاتي. باشد يم( Class I)ي
ي. ين هم پتانسييييس

يستم  هم پتانسيگر به سييين هم پتانسييپتانس
يين هم پتانسييين حفاظتيستم هايي. يم

ين هم پتانسيييي. يحفظ م
. ييا سيي. ي

.



-فصل هشتم
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به :فصل هشتم 

8-1 .
 . .

 .
 .
 .

 .

8-2 .
AC100-240 VA50/60HZ باشد .


.كنيد 

8-3 .
. ON/Offكليد 

 .
 .

.

 .
 .

چند 
.

 ..

ممكن 
.



_ فصل نهم 

4 6

ي:فصل نهم 

CLASSIFICATION

Protection against electroshoch Class I, Type CF Defibrilation proof (based on IEC

60601-1)
Mode of operation Continues operation equipment
Harmful Liquid Proof Degree Ordinary equipment, (without Liquid Proof)

Method of sterilization and disinfection Refer to chapter 10 for detail .
Safety of anesthetic mixture Not suitable for use in the presence  of a flammable

anaethetic mixture with air or oxygen or nitrous oxide.

DISPLAY

Display TFT COLOR 800×480 pixels , 5”
Waveforms 12 Lead ECG/Rhythm Lead
Numeric Parameters HR
Operation Method Membrane Keys and Touch
Displayed data Waveforms, Patinet Information (Name and ID),

Recording Speed,Operation Mode, Filter HR, Value

,Message

ECG

Input Channel Simultaneous Acquisition of Leads/Rhythm Lead
Standard leads acquired I,II,III,aVR,aVF,aVL,V1,V2,V3,V4,V5,V6

Sensitivity 2.5,5,10,20 mm/mv

Calibration 1mV
Fillters “ Drift”(on,off)

“HUM”(50,60Hz,off)

“Low Pass”(EMG,25,35,75,150 Hz)

Dynamic Range ±5 mV
Leakage Current <10 μA
CMRR >98 dB
Time Constant 3.2 sec
Frequency Response 0.05-150 Hz
Protection Defibrillator and Electrosurgery
Standards ANSI/AAMI EC-11,IEC60601-2-25:2011
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ECG STORAGE

Internal Memory Up to 100 Records

RECORDER

Model Saadat Thermal Printer
Print Method Thermal dot line printing
Resolution 8dots/mm (vertical)

16dots/mm (Horizontal)
Printing Speed 6.25, 12.5, 25, 50 mm/sec
Paper 63mm width
Printed Data HR Value, Patient Information, Hospital/ward, system

Model, Software version,Date and time, paper Speed,
sensitivity, filter.

Recording mode Auto ,Manual,Periodic

Recording Format Auto1,Auto1+1,Auto2,Auto2+1,Auto3
Manual1, Manual 1+1, Manual 2, Manual 2+1,
Manual 3, Rhythm

GENERAL

Safety Based on IEC 60601-1,Class I

Protection Against Electro Surgery and Defibrillator
AC Power 100-240 VAC,50/60Hz

Internal Rechargeable Battery Lithium Polymer11.1V,4.3AH

Dimension 65mm (H) x 260mm (L) x 210 mm (W)
Weight 1.5 Kg(approximately)

ENVIRONMENTAL

Temperature Operationg : 5 to 40°C
Storage : -20 to 60°C

Humidity 20-90 %(noncondensing)
Altitude -200 to 3000 m
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Appendix I
Accessory

 .

Name Manufacturer Ref # Part #

ECG Cable, 10 wires Pooyandegan 28-065

IEC ECG Cable, 10 wires Launch 98ME07EC070 B2ECGC40001

ECG Clamp electrodes, Adult FIAB ECG clamp F9023SSC

ECG Suction chest electrode, Adult FIAB ECG suction F9009SSC

.خطر 

پريزست با يبايي
.گ

ECG .
ECG

.

 .

ي
.د، تأ
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Appendix II
List of System Parameters (Selections and Defaults)

Item Selection Default

Task bar Menu

Recording Mode

Manual1/manual 1+1/ Manual2/
Manual2+1/ Manual3

Auto1/Auto1+1
/Auto2/Auto2+1/Auto3/Rhythm

manual 1

Sensitivity 2.5,5,10,20 mm/mv,Auto 10

Paper Speed 6.25,12.5,25,50 mm/s 25

User Setting Menu

Beat Volume 1,2,3,Off Off

Rec Time
3-12 Seconds
Interval=1(s)

3

Rec Mode Sync/Real time Real time

Rhythm lead
I/II/III/aVL/aVF/aVR/
V1/V2/V3/V4/V5/V6

II

Lengh of Rhythm
Recording

30,60,90,120,150,180,Seconds 30

Low Pass Filter F1=25,F2=35,F3=75,F4=150 HZ 150

HUM Filter 50,60 HZ, Off 50

Drift Filter On/Off Off

Hospital /Ward Blank

Periodic Recording
5-60min,Off

Interval=5
Off

Periodic Interval
Repetition

1-19,Infinite

Interval =1
Infinite

System Setting Menu

Date/Time - -

Power Off
5-60 min-Off
Interval:5min

Off

Rec Test - -
Default Setting - -
Factory Setting - -

About - -
Key Sound On/Off On
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Item Selection Default

Date/Time Menu

Calendar Solar/Christian Christian

Date

Time

About Menu

Manufacturer -

Version -

Fax -

Website -

E-mail -

Tel -

Memory Menu

Name

ID

Search

Show records Menu

Page up -

Page down -

Cursor up - -

Cursor down -

Review -

Review

Back -

Patient Info Menu

Name Blank

ID Blank

Age Years/Months Years

Gender Male/Female/None None

Weight Kg/Ib. kg

Height Cm/Foot cm

Physician Name Blank

Blood Type
A+/A-/B+/B-/AB+/AB-/O+/O-/

Unknown
Unknown
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Appendix III
Messages

يپيتوض
ECGغامهايپ

يپ
.يي

يييمطمئن شو
.يمناسب به ب

ييل
CHECK RA.ست ييمناسب به ب

يپ
.يي

يييمطمئن شو
.ي

ييل
CHECK LA.ست ييمناسب به ب

يپ
.يي

يييمطمئن شو
.ي

ييل
CHECK LL.ست ييمناسب به ب

يپ
.يش ي

يييمطمئن شو
.ي

ييل
CHECK C1.ست ييمناسب به ب

يپ
.يي

يييمطمئن شو
.مي

ييل
CHECK C2.ست ييمناسب به ب

يپ
.يي

يييمطمئن شو
.ي

ييل
CHECK C3.ست ييمناسب به ب

...CHECK C4

...CHECK C5

..
لي

.CHECK C6

.بدهيد .
.Check Paper

..Door Open

.Battery Low

Touch is Offنماييد.

..
SD Card

load File Error

.
SD Card

مربوطه
SD Card

Check SD Cardمربوطه
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.



SD Card



SD CardSD Init. Error

.



Error 101

.



Error 102

.


لمسيError 103

.


)RTC(Error 104
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Appendix IV
EMC

Guidance and manufacturer s declaration – electromagnetic emissions
The DENA 350 Electrocardiograph is intended for use in the electromagnetic environment
specified below . The customer or the user of the DENA 350 should assure that it is used in such
an environment .

Electromagnetic environment - guidaceComplianceEmissions test

The DENA 350 uses RF energy for its internal
function . Therefore its RF emissions are very
low and are not likely to cause any interference
in nearby electronic equipment .

Group 1

RF emissions
CISPR 11

The DENA 350 is suitable for use in all
establishments including domestic
establishments and those directly connected to
the public low-voltage power supply network
that supplies buildings used for domestic
purposes .

Class B
RF emissions
CISPR 11

Class A
Harmonic emissions
IEC 61000-3-2

Complies

Voltage fluctuations/
flicker emissions
IEC 61000-3-3

Use only the recommended manufacturer accessory . Using the
accessory other than in relevant chapter may cause to increase

the EMISSION or decrease the IMMUNITY of system .

Measurements can be affected by mobile and RF
communicatons equipment . It should be assured that the

Electrocardiograph is used in the electromagnetic environment
specified.

To prevent EMC effect on the Electrocardiograph the system
should not be used adjacent to or stacked with other equipment
and that if adjacent or stacked use is necessary the equipment

should be observed to verify normal operation in the
configuration in which it will be used .
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Guidance and manufacturer s declaration – electrpmagnetic immunity

The DENA 350 Electrocardiograph is intended for use in the electromagnetic environment specified
below . The customer or the user of the DENA 350 should assure that it is used in snch an environment .

Electromagnetic
environment- guidance

Compliance
Level

IEC 60601
Test level

Immunity test

Floors should be wood
concrete or ceramic tile . If
floors are covered with
synthetic material the
relative humidity should be
at least 30%.

±6 kV contact

±8 kV air

±6 K V contact

±8 K V air

Electrostatic
Discharge (ESD)
IEC 61000-4-2

Mains power qulity should
be that of a typical
commercial or hospital
environment .

±2 kV for power
supply lines

±1 kV for
input/output lines

±2 K V for power

Supply lines
±1 K V for
input/output
lines

Electrical fast
Transient/burst
IEC 61000-4-4

Mains power qulity should
be that of a typical
commercial or hospital
environment .

±1 kV differential
mode

±2 kV common
mode

1 KV differential±
Mode
±2 KV common
mode

Surge
IEC 61000-4-5

Mains power qulity should
be that of a typical
commercial or hospital
environment .If the user of
the DENA 350 requires
continued operation it is
recommended that the
DENA 350
Electrocardiograph be
powered from an
uninterruptible power supply
or a battery .

<5% UT

for 0.5 cycle

40% UT

for 5 cycles

70% UT

for 25 cycles

<5% UT

for 5 sec

<5%UT

(>95%dip in UT)
for 0.5 cycle

40% UT

(>60%dip in UT)
For 5 cycles

70% UT

(30%dip in UT)
for 25 cycles
<5% UT

(>95%dip in UT)
For 5 sec

Voltage dips
Short
Interruptions and
Voltage
Variations on
Power supply
Input lines
IEC 61000-4-11

Power frequency magnetic
fields should be at levels
characteristic of a typical
location in a typical
commercial or hospital
environment .

3 A/m3 A/m

Power frequency
(50/60 Hz)
Magnetic field
IEC 61000-4-8

NOTE        UT is the a.c. mains voltage prior tp application of test level .
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Guidance and manufacturer s declaration – electrpmagnetic immunity
The DENA 350 Electrocardiograph is intended for use in the electromagnetic environment
specified below . The customer or the user of the DENA 350 should assure that it is used in snch
an environment .

Electromagnetic environment-
guidance

ComplIANCE
Level

IEC 60601
Test level

Immunity test

Portable and mobile Rf
communications equipment
should be used no closer to any
part of the DENA 350
Electrocardiograph including
cables than the recommended
separation distance calculated
from the equation applicable to
the frequency of the transmitter .

Recommended separation
distance
d=1.17

d=1.17 80 MHz to 800MHZ

d=2.33 800 MHz to2.5GHz

Where P is the maximum output
power rating of the transmitter in
watts (W) according to the
transmitter manufacturer and d is
the recommended separation
distance in meters (m).
Field strengths from fixed RF
transmitters as determined by an
electromagnetic site survey
ashould be less than the
compliance level in each
frequency range .b Interferenve
may occur in the vicinity of
equipment marked with the
following symbol:

3 V

3 V/m

3 Vrms
150 kHz to 80 MHz

3 V/m
80 MHz to 2.5 GHz

Conducted RF
IEC 61000-4-6

Radiated RF
IEC 61000-4-3

NOTE 1 At 80 MHz and 800 MHz the higher frequency range applies .
NOTE 2 These guidelines may not apply in all situations . Electromagnetic propagation is
affected by absorption and reflection from structures objects and people .
aField strengths from fixed transmitters such az base stations for radio (cellular/cordless)telephones and land mobile radios amateur radio
broadcast and TV broadcast cannot be predicted the oretically with accuracy . To assess the electromagnetic environment due to fixed RF
transmitters an electromagnetic site survey should be considered . If the measured field strength in the loction in which the Denais used exceeds
the applicable RF compliance level above the Dena should be observed to verify normal operation . If abnormal performance is observed
additional measures may necessary such as reorienting or relocating the Electrocardiograph .
b over the frequency range 150 kHz to 80 MHz field strengths should be less than 3 V/m
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Recommended separation distances between
Portable and mobile RF communications equipment and the

electrocrdiograph
The DENA 350 electrocrdiograph is intended for use in the electromagnetic environment in
which radiated RF disturbances are controlled . The customer or the user of the DENA 350 can
help prevent electromagnetic interference by maintaining a minimum distance between portable
and mobile RF communications equipment (transmitters )and the DENA 350 as recommended
below according to the maximum output powe of the communications equipment .

Separation distance according to frequency of transmitter
m

Rated maximum
output power of

transmitter
W

800 MHz to 2.5 GHz= 2.3380 MHz to 800 MHz= 1.17150 kHz to 80 MHz= 1.17
0.230.120.120.01
0.740.370.370.1
2.331.171.171
7.373.703.7010
23.311.711.7100

For transmitters rated at a maximum output power not listed above the recommended separation
distance in meters (m) can be estimated using the equation applicable to the frequency of the
transmitter where P is the maximum output power rating of the transmitter manufacturer .
NOTE 1 At 80 MHz and 800 MHz the seoaration distance for the higher frequency range
applies .
NOTE 2 these guidelines may not apply in all situations. Electromagnetic propagation is
affected by absorption and reflection from structures objects and people .


