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Design and implementation synchronizing Defibrillator  as training
kit

الطلبةأسماء 
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زیدعليحسینیسار
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Abstract

Heart diseases has become one of most common diseases in our time and as the time
pass by, a major increase in people that suffer from heart diseases, like ventricular
fibrillation, ventricular tachycardia, atrial fibrillation, and atrial flutter .

So we decided  in this project to design a device which treat heart diseases ,this
device is called "defibrillator" its used to apply a strong electrical shock to the heart
muscle undergoing a fatal arrhythmia the shocks can restore normal heart rhythms
before the malfunctioning heart suffers sudden cardiac arrest, a seizure than can lead
to death within minutes.

In certain types of arrhythmia the patient's ventricles maintain their ability to pump
blood, as evidenced by the existence of an R wave feature in the ECG waveform.
These arrhythmias are also correctable by electrical shock to the heart, but it is necessary
to avoid delivering the shock during the ventricles' refractory period (the T wave of the
ECG waveform),. The shock is usually time to occur approximately 30 microsecond
after the R wave peak. , Human operator cannot be trusted to time the ECG waveform
properly to void this problem. so the automatic electronic circuit is used A machine
equipped with synchronized circuit is called a cardioverter.

The way of getting the electric shock ,is by storing  the electrical  energy in the
charging capacitor using high voltage ac source . The charging process last for few
seconds after its finished the device Give an alarm ,and the capacitor start to discharge
throw the paddles  to the patient chest .

This device will implement it into a training kit, in order to consummate advantage for
student's , by simplifying this device into main parts and presentment the job of each
part equally  .
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الملخص

مع الوقت ، شیوعا في وقتنا الحاليالأمراضأكثرالتي تصیب عضلة القلب من الأمراضتعد 
من ھذه و،فملایین الناس تموت سنویا جزاء ھذه الأمراض تشیع شیئا فشیئا بین الناسالأمراضھذه أصبحت

نتیجة لحدوث في نبضات القلب تباطأأوحدوث تسارع أوالأذینفي البطین أو ارتعاشحدوث الأمراض
خلال دقائق الإنسانموت إلىفي حال عدم معالجتھا قد تؤدي الأمراضھذه ، الذاتیةمشكلة في كھربائیة القلب 

.قلیلة

ة القلب یقوم بتزوید عضل) جھاز الصدمات الكھربائیة(لذلك قررنا في المشروع تصمیم جھاز یدعى 
،بصورة صحیحةاحتى یتم استعادة  عملھالأمراضعانت عضلة القلب  من أي من ھذه إذاصدمة كھربائیةب

ةالكھربائیفي تحدد الفترة الزمنیة التي ستعطى فیھا الصدمة )ECG(الجھاز سیعتمد على اشاره تخطیط القلب
الصدمة الكھربائیة  وإعطاءفي تخطیط القلب ) R(حیث سیقوم الجھاز بعملیة استشعار لموجة، لعضلة القلب 

ویسمى ھذا النوع القلب بالصورة الصحیحةحتى یتم استعادة عملبعد  ظھور ھذه الموجة بفترة قصیرة جدا
.)Synchronizing defibrillator.(بجھاز الصدمات الكھربائیة المتزامن

یتم فیھ تفصیل على شكل نموذج تعلیمي  مبسط ھذا الجھاز من خلال المشروع بتصمیم حیث سنقوم 
إمكانیةالطبیة  في الأجھزةلطلبة تخصص  ھندسة لیتم تحقیق الفائدة ،كل جزء من ھذا الجھاز على حدة 

.عمل كل جزء  بصورة مبسطة مبدأھذا الجھاز  وعلى أجزاءأھمالتعرف على 



viii

Table of contents

Acknowledgments………………………….……...………………….v
Abstract……………………………………….…..…….……………..vi
Table of contents……….…………………….……………..…………viii
List of  Figures……………………………………………………..…..x
Chapter one: Introduction……………………………….........….......1
1.1 Introduction…..………………………………………..………....1
1.2 Project objectives…..………………………………………...…..2
1.3 What is the Importance of the project ?..........................................2
1.4 List of Abbreviations ……………………………………….........3
1.5 Time Plan…………………………………………………………3
1.6 Economical study………………………………………………...4
1.7 Project content……………………………………………………4
Chapter Tow : Definition and History of Defibrillator……..………..5
2.1 Definition………………………………………………………….5
2.2 History……………………………………………………………..5
Chapter Three : Heart and Arrhythmias………………………..……7
3.1 Introduction of the Heart……………………………………...…...7
3.2 Heart Potential………………………………………………..........7
3.3 Normal heart rate or pulse………………………………….…...….8
3.4 Heart block and Arrhythmias……………………………….……...10
3.5 Detection of fibrillation……………………………………...……..17
Chapter Four : Defibrillator Modes…………………………...……...18
4.1 Synchronized Cardioversion mode………………………..…....…18
4.2 Unsynchronized Cardioversion  mode…………………….…….....21
Chapter Five : Defibrillator waveform and energy……………...……22
5.1 Monophasic  versus biphasic waveform………………………..….24
5.2 Types of waveform using defibrillator……………………….…....28
Chapter six : Uses of  Defibrillator………………………….…….….31
6.1 Basically three uses for defibrillator…………………….......……..31
6.2 How use the  defibrillator………………………..…………..…….32
Chapter seven : Types of Defibrillator…………………..….………..34
7.1 Implantable Cardioverter defibrillator………………….….….…..37
7.2 what is the difference between ICD and Pacemaker……….…...…37
7.3 Manual Defibrillator……………………………………….….…...37
7.4 The Automated external defibrillator………………………..…….38
7.5 Battery care and maintenance…………………………………..….40
Chapter Eight : Testing Defibrillator……………………………....…42
8.1 Defibrillator  Tester………….………….……………………….....42
8.2 Defibrillator  Safety…………………………………………….….43
Chapter Nine : Block Diagram and Circuit analysis………….………45
9.1 Power Supply……………………………………………….….…..46
9.2 ECG Amplifier……………………………………………….….....48



ix

9.3 Comparator Circuit……………………………………………..….49
9.4  Monostable multivibrator………………………………….….…..52
9.5 Charging and Discharging………………………………….…..….55
9.6  Defibrillator electrode………………………………………..…...58
Section Ten :testing and implementation ………………………...….60
Section Eleven: Conclusion and future work …………………….….66
References…………………………………………………………....68



x

List of  Figures

Figure 3.1 View of the heart………………….……………………7
Figure 3.2 Electrical Impulse of the heart……….……...…………7
Figure 3.3 Normal  ECG waveform….……………………………9
Figure 3.4 Sinus  bradycardia…………….……………….………10
Figure 3.5 Ventricular tachycardia………………………………..11
Figure 3.6 Atrial fibrillation…………………….……………....…12
Figure 3.7 Ventricular fibrillation ………………………….….….12
Figure 3.8 First degree heart block……………………………..…13
Figure 3.9 Wenekebach…………………………………..…….…13
Figure 3.10 Classical second degree heart block……………….…..14
Figure 3.11 Third heart block ………….…………………..…....…14
Figure 3.12 Circus motion…………………………….………..…..15
Figure 3.13 Pacemaker located ……..……………………….….…16
Figure 4.1        ECG waveform……………………………..……...…18
Figure 4.2        Shock from Cardioversion…………….……….….….20
Figure 5.1 Monophasic Waveforms …………………..….….…..25
Figure 5.2 Biphasic Waveforms ……………….……..……….....25
Figure 5.3 Energy direction in Monophasic and Biphasic……….27
Figure 5.4 Lown waveform ………………………...………...….28
Figure 5.5 Monopulse Waveform ………………………….….....29
Figure 5.6 Tapered DC delay waveform ………………….….....29
Figure 5.7 Trapezoidal Waveform…………………………...…...30
Figure 6.1 External  Defibrillator…………………………………33
Figure 6.2        External  Defibrillator…………………………........…33
Figure 8.1 Defibrillator tester………………………………...…..42
Figure 9.1        power supply  ………………………………..…….…46
Figure 9.2        Capacitor output……………………………..….….…47
Figure 9.3 Instrumentation Amplifier………………………..…...48
Figure 9.4 Comparator Circuit………………………………...….49
Figure 9.5 ECG waveform …………………………………....….50
Figure 9.6 No shock  defibrillator………………………….…..…51
Figure 9.7 Switched on monostable multivibrator…………....…..51
Figure 9.8 Monostable multivibrator …………………..........…...52
Figure 9.9 Circuit diagram for monostable …..………..…………53
Figure 9.10 Generate pulse…………………………………….......54
Figure 9.11 Control with discharging circuit……………….…...…54
Figure 9.12 Charging and discharging circuit…..………….….…...55
Figure 9.13 Output waveform for defibrillator………………….…57
Figure 10.1 Power supply circuit…………………………….……60
Figure 10.2 Comparator circuit……………………………….…...61
Figure 10.3 Comparator circuit output…………………….……...61
Figure 10.4 Monostable multivibrator circuit………………….….62



xi

Figure 10.5 Monostable multivibrator output…………………….62
Figure 10.6 Charging and discharging circuit…………………….63
Figure 10.7 Charging and discharging output…………………….63
Figure 10.8 ECG Amplifier circuit……………….……………….64
Figure 10.9 ECG Amplifier output……………….……………….64
Figure 10.10 Complete defibrillator circuit……………….………..65


