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CLASSIFICATION

Protection against electroshock

Class I, Type CF, defibrillation-proof applied part

Mode of operation

Continuous operation equipment

Harmful Liquid Proof Degree

Ordinary equipment, (without Liquid Proof)

Method of sterilization and disinfection

Refer to Care and cleaning chapter for detail.

Safety in presence of anesthetic mixture

Not suitable for use in the presence of a flammable anaesthetic
mixture with air or with oxygen or nitrous oxide.

DISPLAY

Display TFT COLOR, 5’
Resolution 480 x 272

Waveforms 12 Lead ECG/Rhythm Lead
Numeric Parameters HR

Operation Method

Membrane Keys and Touch

Displayed data

Waveforms, Patinet Information (Name and ID), Data &
Time, Recording Speed, Sensitivity, Operation Mode, Filter,
HR Value, Message

ECG

Input Channel

Simultaneous acquisition of all 12 leads/ Rhythm Lead

Standard leads acquired

I, 11, 111, aVR, aVL, aVF, V1, V2, V3, V4, V5, V6

Sensitivity Selection

2.5,5,10,20 mm/mV , Auto

Drift: on or off

HUM: on or off

Filters Low pass: 25, 35, 75, 150 HZ & off
EMG: on or off

Calibration 1 mVv

Dynamic Range 5 mV

Leakage Current <10 pA

CMRR > 98 dB

Time Constant 3.2 sec.

Frequency Response 0.05~150 Hz

Detection & Rejection: 0.1~2 ms, £2~+250 mV

Pace Indication : 0.5~2 ms, +2~+250 mV
Protection Defibrillator
Standards IEC 60601-2-25
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ECG Storage

Internal Memory

Up to 100 Records

Recorder

Model

SAADAT Thermal Printer

Print Method

Thermal dot line printing

Dots per line

832 dots

Resolution

16 dots/mm (Horizontal)

8 dots/mm (Vertical)

Printing Speed

6.25, 12.5, 25, 50 mm/s

Paper Width

110mm

Print Width

104mm

Printed data

12 Lead ECG Waveforms, HR Value, Patient Information,
Hospital/ward, system model, software version, date and time,
paper speed, sensitivity, filter

Recording Mode

Normal, Periodic

Recording Format

Auto 1+1, Auto 3, Auto 3+1, Auto 6, Manual 1+1,
Manual 3, Manual 3+1, Manual 6 and Rhythm

GENERAL

Safety Class | ( Based on IEC60601-1)
Protection Against Defibrillator

AC Power 100-240 VAC, 60VA 50/60 Hz

Internal Rechargeable Battery

Lithium Polymer, 11.1V, 4.3Ah
Charge time: ~6h

Usage (New & Full Charged): ~8 h
or

Lithium-lon, 11.1V, 3.35Ah
Charge time: ~5h

Usage (New & Full Charged): ~7 h
or

Lithium-lon, 11.1V, 2.2Ah

Charge time: ~5h

Usage (New & Full Charged): ~5h

Dimension 290mm (W) x 70mm (H) x 350mm (L)
Weight 2.5 Kg (with battery)
Environment

Operating: 5~40 °C
Temperature

Storage: -25~60 °C
Humidity 20~90 % (Non condensing)
Altitude -200~3500 m
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Accessories Part #
Diagnostic EKG Cable,10 wires, Launch, Ref 60101010 P28041
EKG Clamp electrodes, Adult, FIAB, Ref F9024SSC P28042
EKG Suction chest electrode, Adult , FIAB, Ref F9009SSC P28043
EKG Clamp electrodes, Pediatric, FIAB , Ref F9023SSC P28047
ECG Suction chest electrode, Pediatric-FIAB , Ref F9015SSC P28048
Electrocardiograph Cable,10wires, Banana Ends (SAADAT) P28078
ECG GEL P28045
Recorder Paper, 110mm ,Roll P28026

\Al



o (S g0 5 2Y dowosd



(S 6L;b)l.ol)Li :YW

ITEM SELECTION DEFAULT
Task bar Menu
Manual 1+1, Manual 3,
Recording Mode Manual 3+1, Manual6, Auto 1+1, Auto 3
Auto 3, Auto 3+1, Auto 6, Rhythm
Sensitivity 2.5, 5, 10, 20 mm/mv & Auto 10
Paper Speed 6.25, 12.5, 25, 50 mm/s 25
Patient Information Menu
Name Blank
ID Blank
Age Years/Months Years
Gender Male/Female/None None
Weight Kg/lb. Kg
Height cm/Foot cm
Physician Name Blank
Blood Type A+/A'/B+/512]%XQB'/O+/O'/ Unknown
Print Mode
Print Modes Auto, Manual, Rhythm Auto
Auto / Manual
Modes 1+1,3,3+1,6 3
Rec State (Auto) Sync/ Real Time Sync
Header ON/ OFF ON
AT .
Rhythm
Length of Rhythm Recording 30, 60, 90, 120, 150, 180 Seconds 30
Header ON/ OFF ON
e .
Recorder Setting Menu
s :
Periodic Recording OfIfr’]tSe 'r?gll\:/gn’ Off
Periodic Interval 1_I2r?t,elr?/glnzlie, 1
Sensitivity 2.5, 5, 10, 20, Auto 10
Paper Speed 6.25, 12.5, 25, 50 25
Filter Setting Menu
LowPass Filter Off, 25, 35,75, 150 Hz 150
HUM Filter ON/ OFF ON
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ITEM SELECTION DEFAULT
Drift Filter ON/ OFF ON
EMG Filter ON/ OFF OFF
Low Pass Filter: Off
F1 Low Pass Filter, HUM Filter, HUM Filter: 50 Hz
Drift Filter, EMG Filter Drift Filter: On
EMG Filter: On
Low Pass Filter: 25 Hz
2 Low Pass Filter, HUM Filter, HUM Filter: 50 Hz
Drift Filter, EMG Filter Drift Filter: On
EMG Filter: Off
Low Pass Filter: 35 Hz
F3 Low Pass Filter, HUM Filter, HUM Filter: 50 Hz
Drift Filter, EMG Filter Drift Filter: On
EMG Filter: Off
Low Pass Filter: 150 Hz
4 Low Pass Filter, HUM Filter, HUM Filter: Off
Drift Filter, EMG Filter Drift Filter; Off
EMG Filter: Off
User Setting Menu
Save Enabale/ Disable Disable
Pace Detect Enabale/ Disable Disable
Measurement Global/Details/Disable Disable
Setting Menu
Date & Time Date, Time
Hospital Ward Ward Blank
Rec Test Testing Recorder
Default Default Factory
Factor Demo, Company Name, Hardware
y Format, Calibration
Touch Sound Key Sound
Language English /.., English
Date & Time
Clender Type (Christian, Solar)
Date Year, Month, Day, -
Cursor up, Cursor down
. Hour, Minute, Second
Time -
Cursor up, Cursor down
Touch Sound
Key Sound ON/ OFF OFF
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Guidance and manufacturer's declaration — electromagnetic emissions

The DENA 650 Electrocardiograph is intended for use in the electromagnetic environment specified
below. The customer or the user of the DENA 650 Electrocardiograph should assure that it is used in

such an environment.

Emissions test Compliance Electromagnetic environment - guidance
The DENA 650 electrocardiograph uses RF energy only
RF emissions Group 1 for its internal function. Therefore, its RF emissions are
CISPR 11 very low and are not likely to cause any interference in
nearby electronic equipment.
RF emission
CISPR 11 Class B
The DENA 650 electrocardiograph is suitable for use in
Harmonic emissions . all establishments, including domestic establishments and
IEC 61000-3-2 Complies those directly connected to the public low- voltage power
supply network that supplies buildings used for domestic
Voltage fluctuations/ pUrpOSEs.
flicker emissions Complies

IEC 61000-3-3
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Guidance and manufacturer's declaration — electromagnetic immunity

The DENA 650 electrocardiograph is intended for use in the electromagnetic environment specified below.
The customer or the user of the DENA 650 electrocardiograph should assure that it is used in

such an environment.

Immunity test

Port

Compliance level

Electromagnetic
environment -
guidance

Electrostatic discharge
(ESD) IEC 61000-4-2

Enclosure

electrocardiograph coupling

Signal input/output parts

+8 kV contact

+2kV,+4kV, £
8 kV, 15 kV air

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

30%.

Electrical fast transient/burst

Input a.c. power

+ 2 kV, 100 kHz
repetition frequency

Mains power quality
should be that of a typical

IEC 61000-4-4 +1kV commercial or hospital
Signal input/output parts | 100 kHz repetition | environment.
frequency
+0,5kV, £1kV
Line-to-line
Input a.c. power Mains power quality
P P $05kV, £1kV, should be that of a typical
S + 2 kV Line-to- commercial or hospital
||¥cr:gglooo 45 ground environment.
o + 2 kV Line-to
ground

Signal input/output parts

Voltage dips, IEC 61000-4-11

Input a.c. power

0% UT; 0,5 cycle
At 0°, 45°, 90°,
135°, 180°, 225°,
270° and 315°

0% UT; 1 cycle and
70 % UT; 25/30
cycles

Single phase: at 0°

Voltage interruptions
IEC 61000-4-11

Input a.c. power

0 % UT; 250/300
cycle

Power frequency

Power frequency (50/60 30 A/m magnetic fields should be
P Enclosure 50 Hz or 60 Hz at levels characteristic of a
Hz) magnetic field typical location in a
IEC 61000-4-8 typical commercial or
hospital environment.
NOTE  Uris the a.c. mains voltage prior to application of test level.
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Guidance and manufacturer's declaration — electromagnetic immunity

environment.

The DENA 650 electrocardiograph is intended for use in the electromagnetic environment specified below.
The customer or the user of the DENA 650 electrocardiograph should assures that it is used in such an

Immunity test

Port

Compliance level

Electromagnetic
environment —
guidance

Conducted RF IEC 61000-4-6

Input a.c. power

Electrocardiograph

3V

0,15 MHz - 80 MHz

6V

in ISM bands between 0,15 and 80

wireless communications
equipment IEC 61000-4-3

coupling MHz
Signal input/output | 80 % AM at 1 kHz
parts
Radiated RF IEC 61000-4-3 ENCLOSURE 3Vim
80 MHz - 2,7 GHz
80 % AM at 1 kHz
Proximity fields from RF ENCLOSURE

Refer to the following table (table 9
of EN 60601-1-2: 2015)

Test specifications for ENCLOSURE PORT IMMUNITY to RF wireless communications equipment

Test Band ¥ iy b) Max Dist IMMUNITY
frequency (I\Ejlrll—lz) Service Modulation | power |?r§;1ce TEST LEVEL
(MHz) (W) (V/m)
385 380- TETRA Pulse modulation 1.8
390 400 b) 0.3 27
450 430- GMRS FM C) 2 0.3 28
470 460, FRS 460 +5 KHz deviation
1 KHz sine
710 Pulse modulation
745 704- LTE Band b) 0.2 0.3 9
780 78t 13,17 217 Hz
810 GSM800/900, Pulse modulation
870 800- | TETRA 800, iDEN b) 2 0.3 28
930 960 820, CDMAS850, 18 Hz
LTE Rand 5
1720 1700- GSM Pulse modulation
1845 1990 1800; CDMA b) 2 0.3 28
1900; GSM 217 Hz
1970 1900; DECT; LTE
Band
1, 3,4 25; UMTS

M
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ATRIAL ABNORMALITIES

e Possible right atrial abnormality

e Consider left atrial abnormality

e Possible right atrial abnormality consistent with pulmonary disease
e Possible left atrial abnormality

e Possible biatrial enlargement

QRS AXIS DEVIATION

e Indeterminate axis

e Leftward axis

e |Leftaxis deviation

e Marked left axis deviation

e QRS axis leftward for age

e Rightward axis

e Right axis deviation

e Marked right axis deviation

e Left anterior fascicular block

e Possible left anterior fascicular block
e Possible left posterior fascicular block
e Severe right axis deviation

CONDUCTION DEFECTS

e Left bundle branch block

e Incomplete LBBB

¢ Right bundle branch block

o RBBB with left anterior fascicular block

¢ RBBB with RAD - possible left posterior fascicular block
e |V conduction defect

e Incomplete RBBB

e 1Sr’(V1) - probable normal variant

WOLFF-PARKINSON-WHITE PATTERN

o \WPW pattern — probable right posteroseptal accessory pathway

o \WPW pattern — probable midseptal accessory pathway

o \WPW pattern — probable anteroseptal accessory pathway

e \WPW pattern — probable right anterolateral accessory pathway

o \WPW pattern — probable right posterolateral accessory pathway

o \WPW pattern — probable left anterolateral accessory pathway

o \WPW pattern — probable left posteroseptal accessory pathway

o \WPW pattern — probable left posterolateral accessory pathway
AY
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HYPERTROPHY

LEFT VENTRICULAR HYPERTROPHY

e Left ventricular hypertrophy

e Possible left ventricular hypertrophy

e Left ventricular hypertrophy, possible digitalis effect

e Possible left ventricular hypertrophy, possible digitalis effect
e Left ventricular hypertrophy by voltage only

e Borderline high QRS voltage — probable normal variant

RIGHT VENTRICULAR HYPERTROPHY

e Right ventricular hypertrophy

e Possible right ventricular hypertrophy

e Right ventricular hypertrophy, possible digitalis effect

e Possible right ventricular hypertrophy, possible digitalis effect

BIVENTRICULAR HYPERTROPHY

e Biventricular hypertrophy
e Possible biventricular hypertrophy

MYOCARDIAL INFARCTION

INFERIOR INFARCTION STATEMENTS

o ***INFERIOR INFARCT — POSSIBLY ACUTE ***
e Inferior infarct — age undetermined

e Possible inferior infarct — age undetermined

e Small inferior Q waves: infarct cannot be excluded

e Small inferior Q waves noted: probably normal ECG

e Abnormal Q waves of undetermined cause

o Inferior Q waves may be due to cardiomyopathy

o Q waves may be due to cardiomyopathy

LATERAL INFARCTION STATEMENTS

o ***| ATERAL INFARCT — POSSIBLY ACUTE ***
e Lateral infarction — age undetermined

e Possible lateral infarction — age undetermined

o Small lateral Q waves noted: probably normal ECG

e Abnormal Q waves of undetermined cause

o Lateral Q waves may be due to cardiomyopathy

o Q waves may be due to cardiomyopathy

AD
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ANTEROSEPTAL MYOCARDIAL INFARCTION STATEMENTS

o *** ANTEROSEPTAL INFARCT — POSSIBLY ACUTE ***

e Anteroseptal infarct — age undetermined

e Possible anteroseptal infarct — age undetermined

e Cannot rule out anteroseptal infarct — age undetermined

e Abnormal Q waves of undetermined cause

e Anteroseptal QRS changes may be due to ventricular hypertrophy
e Anteroseptal QRS changes may be due to corrected transposition
¢ QRS changes may be due to LVVH but cannot rule out anteroseptal infarct
e Poor R wave progression — cannot rule out anteroseptal infarct

e Poor R wave progression consistent with pulmonary disease

o Q waves may be due to cardiomyopathy

ANTERIOR MYOCARDIAL INFARCTION STATEMENT

o *** ANTERIOR INFARCT - POSSIBLY ACUTE ***

e Anterior infarct — age undetermined

e Possible anterior infarct — age undetermined

e Cannot rule out anterior infarct — age undetermined

e Abnormal Q waves of undetermined cause

e Anterior QRS changes may be due to ventricular hypertrophy

e Anterior QRS changes may be due to corrected transposition

e QRS changes V3/V4 may be due to LVVH but cannot rule out anterior infarct
e Anterior QRS changes are probably related to pulmonary disease
e Poor R wave progression

o Q waves may be due to cardiomyopathy

SEPTAL INFARCTION STATEMENTS

*** SEPTAL INFARCT — POSSIBLY ACUTE ***

e Cannot rule out septal infarct — age undetermined

e QinV1/V2 may be normal variant but septal infarct cannot be excluded

e QinV1/V2 may be due to lead placement error though septal infarct cannot be excluded
e QinV1/V2 may be due to LVH though septal infarct cannot be excluded
e Abnormal Q waves of undetermined cause

e Septal QRS changes may be due to ventricular hypertrophy

o Septal QRS changes may be due to corrected transposition

e QRS changes in V2 probably due to LVH but cannot rule out septal infarct
e Poor R wave progression — cannot rule out septal infarct

e Poor R wave progression may be due to pulmonary disease

o Q waves may be due to cardiomyopathy

AF
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POSTERIOR MYOCARDIAL INFARCTION

e Possible posterior infarct — age undetermined
e Possible posterior extension of infarct
e Tall R V1/V2 probably reflect the infarct

ANTEROLATERAL MYOCARDIAL INFARCTION

o *** ANTEROLATERAL INFARCT — POSSIBLY ACUTE ***
e Anterolateral infarct — age undetermined

e Possible anterolateral infarct — age undetermined

e Abnormal Q waves of undetermined cause

e Q waves may be due to cardiomyopathy

EXTENSIVE MYOCARDIAL INFARCTION

*** EXTENSIVE INFARCT — POSSIBLY ACUTE ***
e Extensive infarct — age undetermined

e Possible extensive infarct — age undetermined

e Abnormal Q waves of undetermined cause

e Q waves may be due to cardiomyopathy

ST ABNORMALITIES
o Inferior ST elevation
e Lateral ST elevation
e Anteroseptal ST elevation
e Anterior ST elevation
e Septal ST elevation
e Extensive ST elevation
e Anterolateral ST elevation
e Anteroseptal ST depression
e Marked anteroseptal ST depression
o Marked inferior ST depression
o Marked lateral ST depression

MISCELLANEOUS
LOW QRS VOLTAGES

e Low QRS voltages in limb leads
o Low QRS voltages in precordial leads
e Generalized low QRS voltages

AY
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TALL T WAVES

e Tall T waves — consider acute ischemia or hyperkalemia
e Tall T waves — consider hyperkalemia

CRITICAL VALUES

e Consider Acute STEMI
e Acute Ml/Ischemia

e Extreme Tachycardia

e Extreme Bradycardia

e Significant Arrhythmia
e Prolonged QTc Interval

INTERVALS

e Short PR interval
e Prolonged QT interval
e Short QT interval

Sinus rhythm

Sinus tachycardia

Sinus bradycardia

Sinus arrhythmia

Sinus tachycardia with sinus arrhythmia
Sinus bradycardia with sinus arrhythmia
Atrial tachycardia

Atrial flutter

Atrial fibrillation

Junctional rhythm

Accelerated junctional rhythm
Junctional bradycardia

Atrial pacing

Ventricular pacing

A-V sequential pacemaker
Pacemaker rhythm

Possible ectopic atrial rhythm
Possible ectopic atrial tachycardia
Possible ectopic atrial bradycardia
Irregular ectopic atrial rhythm
Irregular ectopic atrial tachycardia
Irregular ectopic atrial bradycardia
Probable atrial tachycardia
Probable sinus tachycardia

Probable supraventricular tachycardia

DOMINANT RHYTHM STATEMENTS

AA

Marked sinus bradycardia

Probable atrial flutter

Probable atrial fibrillation

Probable junctional rhythm

Probable accelerated junctional rhythm
Probable ventricular tachycardia

Wide QRS tachycardia

Accelerated idioventricular rhythm
Possible idioventricular rhythm
Possible atrial flutter

Possible junctional rhythm

Possible accelerated junctional rhythm
Possible junctional bradycardia

A-V dissociation

Undetermined rhythm

Regular supraventricular rhythm

Irregular supraventricular rhythm
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SUPPLEMENTARY RHYTHM STATEMENTS

e with PVC(s)

e with frequent PVCs

e with multifocal PVCs

e with frequent multifocal PVCs

e with interpolated PVC(s)

e with multifocal interpolated PVCs

e with paroxysmal idioventricular rhythm

e with multifocal PVCs

e with multifocal interpolated PVCs

e with frequent multifocal PVCs

e  with non-sustained ventricular tachycardia
e with intermittent conduction defect

e with rapid ventricular response

e with uncontrolled ventricular response

e with slow ventricular response

e with PACs

e with frequent PACs

e with 1st degree A-V block

e with borderline 1st degree A-V block

e with 2nd degree A-V block, Mobitz I (Wenckebach)
e with 2nd degree A-V block, Mobitz Il

e with 2:1 A-V block

e with 3:1 A-V block

e with4:1 A-V block

e with high degree A-V block

e with varying 2nd degree A-V block

e with complete A-V block

e with 2nd degree (Mobitz Il) SA block

e with bigeminal PACs

e  with bigeminal PVCs

e with fusion complexes

e  oraberrant ventricular conduction

e  Demand atrial pacing

e  Demand pacing

e  with aberrantly conducted supraventricular complexes
e with unclassified aberrant complexes

e  with undetermined ectopic complexes with undetermined irregular

A4






