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 Biomedical engineering 

2
 pacemaker 
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 Integrated Circuit  
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 Implantable devices 

2
 Transmitters 

3
 lithium battery 
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 EM absorption   

2
 neural stimulators  

3
 Data/clock recovery 
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 Amplitude Modulation 

2
 Frequency Modulation  

3
 Amplitude Shift Keying 

4
 Frequency Shift Keying 
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1 Phase Shift Keying 
2 Load Shift Keying 
3 Power Amplifier 
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 Clock & Data Recovery 

2
 clock 

3
 Cross-coupled  



��� ��%�&�����'	 ��(��	 �� �)*���" ./�0��  

 ��2���a�*� �� E���
 � (��*� (>>- E����� �� /E��Q�� ,�	��� . (���= #�
� E����� �-


(���� 2; "
 E�P! G)�! 2���
&��
�� �
*D� �� �) 
*)
 /*��)�� ,�
��) G�*P5 (>>- E����� �� () � ���

����� .2���a�*� �� :���"
 d����; ,�	SNR$�
 E����� :�$�� .���5 ,
�) �� #�� �� (����A�� ���

2���a*� :��� "
 E��Q�� ,�	�

BER�� #��$�
 ��y�� .�*) ��� .:�) :P>� �)
�) :��� .�
 ,� 9 ,�	

:�
 �'���� ,�	 :�) G� () #*� :'����.  

ASK#��� :�
 E��Q�� 2���a�*� .��5 .#���= G)�! �A
� () 2���a�*� .�
 � :�
 ,"��

2��&�	,"���*���' #��� 2; �� #*���- � # 2���a�*� "
 �5FSK:�
 ]�[ . () 2���a�*� s�� .�
 �� ���

�	�"�) /�����
 E����� (��
� �
���J5 :1K2
�5 :�
 6� �P>� ��V () ��� .�
  . (17�' ���J5 �) 
��"

implant�� ���J5 �'���� #�
� E����� /�����) (� ! � �����
 2
�5 �
���J5 G��� () � *�� �� 2
�5 ?�8� /

:�
 a�) 2���a�*� s�� .�
]\[ .2���a�*� �-��� G��� () (�@- ��ASK  #��$�
 2���a�*� .�
 "
 / 

�� 2; ,a�) �P>� 2
�5 � 2���a�*� .�
 2
�5 �	�"�) 2��) .���= :1K () 2���
 ��� :�
 #*�– (C�5 �) 

�� �'�8� 2
�5 2��� 6� () "��� ()BER �*� .�
 :)�N ��� #��$�
 a���� 2���a���]�[. 

 0���� "
 ���� 2���a�*�ASK �� ��9 .�
 (� :�
 #*���- �� ����) *��) �1�' �� () 2; "��� 

 ���5LC  �) Q 2���a�*� �� (����A �� ��
� S"a 
� a�) FSk�� �1�' *��) ,���=  .�) (17�' #"
*�
 () *�
�5

�� �*��) #*��� (��*� H����' �� (Q�� Q��
� S"a ,��� ]�[.  

2���a�*� "
 a���� �3�A E�A �� ,�	3
BPSK � 1

BFSK /�-��� :1K () SNR ��� "��� ���� 

– �� ,
�) BER :)�N –�� #��$�
 ���; ��) 2
�5 �	�"�)� ��� . ,���= �	�"�) ����� .�
 {��K "
 ���

 6� *��)) a����1bite/symbol/Hz ( 6� *��) ,���= � ���; )&5�	��� *�L ��*A �� (:�
]�[.  

                                                 
1

 Bit Error Rate 

2
 syncronization 

3
 Binary Phase Shift Keying 
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 Voltage Controled Oscillator  
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