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                                                               �ï¯¿¿-ð 

                     �Ï¿¹«Ï¹ ¿-�¹ ¯Ë»©É¹¿ (Basics of Interfacing) 
 

ð.ð �¯¿Â±«ÁÂ «Ï¹±«Ï±¿»Á � �Ï¿±«Ï¹Á¿-�± Á¿ß¿ (Definition of Peripheral and 

Interfacing with example) 

 : 

(�) «Ï¹±«Ï±¿»ÁÍ(Peripherals) : Peripheral ¿«Ï± ¿¿¹Ï� �ý ­ Â«»¿ ÁÉ¯¿í­ýÉ ­¿ ÿ¿¹í�m 
«Ï¹±«Ï±¿» ¹¿®¿�ÁÁ¯ÊÂ �Ý¿��¿«±± ¹Á¹Ï��'± ÁÉ¯¿í­ýÉ þ¿«Ï �­þ¿Ï �«± ¹Ï«Ï«¯± 
¯«¯Ï ýýÏ �¯¿Ï-ÿ¯¿Ï �­¿ ýýÏ Á¿±ÿ« �«± ý¿«�m ¯¿�«¹¿ÿ«ÁÁ± ���®¿«­ «�¿«Ï¿ 
�¿Ï Á¿¿¯Ï �±«ý Ï¿«± Ï¿m ¯¿�«¹¿ÿ«ÁÁ«±± �¿«Ï ÁÂ¿¿ý¿ ÿ¯¿«Ï± ÏÏÏ ¹��É Á¿ßÏ� 
�ÏÏÉ� � ���ÏÉ� ¹¿®¿�«Á± ÿ«¿¿ÏÏ Â¿m Peripherals ­»«ý ¯Ê»ý �Ý¿��¿«±± Central 

Processing Unit (CPU)-�± Á¿«ý Á¿°Éý °¿­ýÉ¿ Input Output Device Á¯ÊÂ«� ­É�¿¿ | 

 

 

Á¿ß¿ (Definition) : �Ý¿��¿«±± Á¿Â¿«°Ï ¹­¹®ð ¯±«Ï± �¿° ­¿¹¯ ÁÉÀÍ É®¿«­ Á¿¿¯«Ï± ÏÏÏ 
¹Á¹Ï�� (CPU)-�± Á¿«ý Physically ­¿ Logically Á¿°Éý °¿­ýÉ¿ �ÏÏÉ�, ���ÏÉ� � «�¿«±Ï 
¹¿®¿�Á«� �Ý¿��¿± «Ï¹±«Ï±¿»Á (Computer peripherals) ­«»m 



¹©«Ï ���¿ �Ý¿�¿¿¹ ¹ «Ï«¯¹ Peripheral Device  Ë̄¹ ¯Ï�¿«©¿ : 
 

 «Ï¹±«Ï±¿»«Á± ÿ�¿±«®¯ (Types of Peripherals) : ¯¿�«¹¿�Ý¿��¿«± ­Ï­ûý «Ï¹±«Ï±¿» 
¹¿®¿�ÁÁ¯ÊÂ«� 

 ÿ¯¿Ïý ¯É'®¿«Ï ®¿Ï �±¿ °¿¿, °ý¿- 
(1) �ÏÏÉ� «Ï¹±«Ï±¿»ÁÍ � 

(2) ���ÏÉ� «Ï¹±«Ï±¿»ÁÍ m 
 

 
 
 ¹¿Ý� ð.ð «Ï¹±«Ï±¿»ÁÍ ¹¿®¿�Á 
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Device 
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��¿«É¿ ¯«¹¹«Ï¹¿» Í (Output Peripherals) : 

 

�Ý¿��¿± Â«ý ¿¿�¿ ���ÏÉ«� Ï¿ ¿«Ï¿± ÏÏÏ «° Á­ «Ï¹±«Ï±¿»Á ­Ï­ûý Â¿, 
ý¿«¯±«� ���ÏÉ� «Ï¹±«Ï±¿»ÁÍ ­«»m «°¯Ï: ¯¹Ï�±, ¹ÿÏ¿±, Ý�¿±, ÿ¿�¿ ÿ«Ïß±, 
¯«¿¯ | 

ø�©«É¿ ¯«¹¹«Ï¹¿»  (Input Peripherals) : �Ý¿��¿«±± �ÏÏÉ� ÿ¯¿«Ï± ÏÏÏ «° Á­ «Ï¹±«Ï±¿»ÁÍ ­Ï­ûý Â¿, 
ý¿«¯±«� �ÏÏÉ� «Ï¹±«Ï±¿»ÁÍ ­«»m 



ø¿¿�«±ß «¯¯¹± �Ï¿�«ÁÁ (Direct Memory Access-DMA) : 

 

¯¿�«¹¿ÿ«ÁÁ«±± Á¿Ëýý¿ �¿©¿� «° ÿý¹¿¿¿ «¯¯¹± �­¿ �ÏÏÉ�-���ÏÉ� ¹¿®¿�«Á± ¯«¯Ï ýýÏ þ¿Ï¿í± 
Â¿, ý¿«� Direct Memory Access (DMA) ­«»m «Ï¹±«Ï±¿» ¹¿®¿�Á �­¿ «¯¯¹±± ¯«¯Ï Ï° ­¿ï Ï¹±¯¿« ýýÏ 
þ¿Ï¿í«±± ÏÏÏ DMA «�Í¿»�� ­Ï¿Ï�®¿«­ ­Ï­ûý Â¿m 
¹¿ÝÁÂ DMA �Ï¿«±¿«Ï± ­« ­Ï¿: 
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Control bus 
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(8257) 

Such as RD WR 



 
ð.õ.ð �Ï¿±«Ï¹Á¿ ¿Ï¿«Ï» ­¿ ¿¿�¿ Ï¿ý¹¯¿Ï ¿Ï¿«Ï» ­¿ ¿¿�¿ Ï¿ý¹¯¿Ï «¯¿¿ (Interfacts Channel 
 or Data Transmission Channel or Data Transmission Mode) :¹­¹®ð ¯±«Ï± �Ï¿±«Ï¹Á¿ �¿° ­¿­¹» 
Ï¹±Ï¿»«Ï± ÏÏÏ Á¿¯¿±«ý ¹ýÏ�� ¿¿�¿ Ï¿ý¹¯¿Ï ¿Ï¿«Ï» ­Ï­ûý Â¿- 
 
ðm ��¯ÉßÉ (Simplex) : «° �Ï¿±«Ï¹Á¿ Ïï¹ý«ý Microprocessor to Peripheral ¹�¿­¿ Peripheral t 
Microprocessor-� «�­»¯¿Ý «°-«�¿«Ï¿ ��¹¯«� ¿¿�¿ Ï¿ý¹¯� Â¿, ý¿«� ��¯ÉßÉ (Simplex) ¿¿�¿ 
Ï¿ý¹¯¿Ï ­«»m 

Peripherals MIcroprocessor 



ñm �®¿¯É�É ¯Ï¹« �­­¿ Ï¹« (Half-Duplex) : «° Interfacing Ïï¹ý«ý ¹®ð ¹®ð Á¯«¿ 

Microprocessor to Peripherals ¹�¿­¿ Peripherals to Microprocessor �®¿ ¹¯«� (��� Á¯«¿ Ï¿) 

Data Transmit �±¿ °¿¿ ý¿«� �®¿¯ÉßÉ, «ÿ±« �ý­¿ ÏÂ« (Half-Duplex Data Transmission) ­«»m 

Miceoprssesor 



òm �®¿¯É�É ¯Ï¹« � Ï¹« (Ful1-Duplex) : «° Interfacing Ïï¹ý«ý ��� Á¯«¿ Microprocessor to 
Peripherals � Peripherals to Microprocessor �®¿ ¹¯«�� Data Transmit �±¿ °¿¿, ý¿«� Full - 
Duplex Data Transmission ­«»m 

Peripherals Microprocessor 



 

" ð.ö �Ý¿��¿± ¹Á«�«¯ �Ï¿Ï¿»Ï � ¹¿ýÏ�¿» �Ï¿±«Ï¹Á¿-�± ¯¿ÏÁ¯ÊÂ (Steps of Analog and Digital Interfacing in a 

Computer System) : 

 

 

 

" (�) �¯¿©¿»� �Ï¿¹«Ï¹ ¿ (Analog Interfacing) : �Ï¿Ï¿»Ï �Ï¿±«Ï¹Á¿-� ¯Ê»ý Microprocessor Outside World �± 

¹­¹®ð Devices �± Á¿«ý Interfacing Á¿ð Â¿, «°ß¿«Ï Microprocessor �± Data Digital in Nature �­¿ Outside World 

�± Device Á¯Ê«Â± Data Analog in Nature Â«¿ ý¿«�m ý¿� � ­Ï­þ¿¿ Input Side � ���� Analog to Digital Converter 

(ADC) ­Ï­ûý Â¿, °¿ Analog Data «� Digital Data'¿ Convert �«±m �± Output Side � ���� Digital to Analog 

Converter (DAC) ­Ï­ûý Â¿, °¿ Digital Data - «� Analog Data'¿ Convert �«±m 
 

Input Outpot Sensor 
OP-Amp 

ckt 
ADC 

Micro-

Processr 
DAC 

Data bus 



ò Data Buffer Register (DR): Computer 4 1/0 Device-4 Data Data Buffer 

Register-� ÿ¿ý¹¯�®¿«­ Data �­þ¿Ï �«±m 
ò Control Register (CR) : ��� ¹­¹®ð Control Condition ÿ�¿«¿± ÏÏÏ CPU �ýË ­� 

­ý¹± Bit «� ¯¿±« Activate the Peripheral Device. Set the Bidirectional Data 

Register in the Read or Write Mode. 

 

ò Status register (SR) : ��� CPU «� ÏËý� ÏËý� Condition ¹Ï« ­̄¿ �«±m � 

Condition. Peripheral Device ­¿ Interface Unit ¹Ï«Ï� ­ý¹± �«± ý¿«�, «°¯Ï- 

Read to Transmit Data Word.Address Comparator (AC) : ��� CPU «� 

Interface Unit � Access �±¿± �ÏÉ¯¹ý «¯¿m Á¿¯¿±«ý Interface Unit-aff Register 

of Address CPU Register 4 Address Interface Unit-� Ï¿ ¿¿, Address 

Comparator ¹­¹®ð Register Address �± Address «� ý¿± Á¿«ý ýÉ»Ï¿ �«± 

�¿Ý¿ý Register � CPU «� Access �±¿± ÁÉ«°¿Ï ÿ¯¿Ï �«±Control Logic (CL) : 

��� ¹­¹®ð Register «� «¯ß¿«¿¿Ï¿ ­¿ Ï° ­«­ÿ« �«±m 

�Ý¿��¿± «Ï¹±«Ï±¿»ÁÍ �Ï¿í �Ï¿±«Ï¹Á¿ 



 
�ý ­¿Î ¹­¹®ð Register «� Ï° ­«­ÿ« �±¿� ���± �¿Ïm ��� ÿ«¿¿Ï �ÏÉ°¿¿É ¹­¹®ð Control 
Logic Set �«±m «°¯Ï- Data Receiption � Error «¯ß¿ ¹¯«» ��� Status Register �± Error 
Flag Set �«± m�¿° ­ÏÉ¹ý (Working Principle) : General Purpose Parallel Interfacing 
Ïï¹ý«ý ¯Ê»ý CPU «ý«� Peripherals ¹�¿­¿ Peripherals «ý«� CPU «ý Parallelly Data 
Transmit Â«¿ ý¿«�m �ÏÏÏ �«ý Interface Unit 4 Parallel I/O Port (4/8/16 Data Line 
4)CPU to Peripherals-4 Data Transmission 4 CPU Data Data Buffer Register (DR)-4 

CAPER Status Register (SR). Control Register (CR) Address Comparator (AC) 4 ¹­¹®ð 
Signal �¯¿Ï-ÿ¯¿«Ï± Ï± °ßÏ Peripherals-� Data Receive �±¿± �Ï«°¿ÏÉ �­þ¿ ÁË�¿ Â¿, 
ýßÏ Control Line �± ¯¿¯Ï«¯ CPU to Peripherals-� Data Transmission Á¿ð Â¿m 
�Ï±¹¯«� Peripherals to CPU Data Transmission 4 Status Register (SR). Control 
Register (CR) Address Comparator �± ¯«¯Ï Signal �¯¿Ï-ÿ¯¿Ï «¿«À Control Logic �± 
�ÏÉ«¯¿¯Ï Á¿«Ï«ÿ C2 Control Line �± ¯¿¯Ï«¯ Peripherals Â«ý Data, Buffer Register 
(DR)-� �«Á Ï¯¿ Â¿ 



�ï¯¿¿-ñ 

 

¹ ¹¹¿¿© �Ï¿¹«Ï« ¹ �¿ý©̄É¹¿ (Operation of Serial Interface) 

 

ñ.ð ¹ ¹¹¿¿» �Ï¿¹«Ï¹ ¿-�¹ Ï«¿¿�©É¿¿¿ (Necessity of Serial Interfacing) 

 ¿ÿ¿ (Definition) � «° Interfacing �± «ÿ«Ý É̄'�� Device �± ¯«¯Ï ���� ���� �«± ¿¿�¿ (One bit 

at a time) Exchange Â¿, ý¿«� Serial Interface ­«»m �¯¿Â±«ýúÏ, CPU � Peripheral Device ¹�¿­¿ 
É̄'�� Microprocessor �± ¯¯Ï�¿± Interfacing �± �ý¿ ­»¿ «°«ý Ï¿«± m 

 

Ï«¿¿�©É¿¿¿ (Necessity) : Á¿¯¿±«ý �Ï¿±«Ï¹Á¿-�± ¯¿¯Ï«¯� ¯¿�«¹¿ÿ«ÁÁ± � �ÏÏ¿ÏÏ «Ï¹±«Ï±¿» 

¹¿®¿�Á ¹�¿­¿ ��¿¹¯� «Ï¹±«Ï±¿» ¹¿®¿�«Á± ¯«¯Ï ¿¿�¿ Ï¿ý¹¯¿Ï �«�m �¯±¿ Ï¿¹Ï, ¯¿�«¹¿ÿ«ÁÁ«±± 

¿¿�¿ ÏÏ¿±¿»¿» Ï«¯ ­± (Parallel Form) Â«¿ ý¿«� �­¿ ÏÏ¿±¿»¿¹» (Parallelly) ¿¿�¿ ÿ«ÁÁ ¹�¿­¿ Ï¿ýÏ¿± 

�±«ý Ï¿«±m ¹�ß ¹��É  ¹��É  «Ï¹±«Ï±¿» ¹¿®¿�Á (Peripheral Device) �«�, °¿±¿ Naturally ¹Á¹±¿¿» 

Ï«¯ ­ ( Serial Form) ¿¿�¿ Ï¿ý¹¯� �«± ý¿«�, «°¯Ï4 «�¹»�¿�Ï±¿��¿± (TTY), ¹Á�±�� �¿¹¯ ­Ï¿» (CRT 

Terminal), ¹ÿÏ¿± (Printer), ¹¿Ï� «±ýÏ�¿± (Shift Register), �Ï¿«Á� «�Ï (Cassette Tape ). «¯¯¹± 

¹¿ÏÁ (Memory Chips). ¹¿Á«Ý Ý¿�®¿±Á (Display Drivers) �ýÏ¿¹¯m �¹¿¹ßý «Ï¹±«Ï±¿» ¹¿®¿�ÁÁ¯ÊÂ 

ÏÏ¿±¿»¿» ��/� (Parallel I/O) �± ÏÏÏ ¹¿Ï¿�Ï �±¿ Â¿ Ï¿ �­¿ ¯¿�«¹¿ÿ«ÁÁ«±± Á¿«ý ¿¿�¿ 
Ï¿ý¹¯¿«Ï± «ÿ«Ý ¹Á¹±¿¿» «¯¿¿ (Serial Mode) ­Ï­ûý Â¿, °¿«ý ��� Á¿«ý «�­» ¯¿Ý ���� ¹­� (One 

Bit at a Time) ���� ¹Á«Ï» »¿�«Ï± ¯¿¯Ï«¯ Ï¿ýÏ¿± Â¿m 



¹ ¹¹¿¿» �Ï¿¹«Ï¹ ¿-�¹ Ï�¿¹«®Ï (Types of Serial Interfacing) : Serial Interfacing ¯É'¯±«Ï±, 

°ý¿- 
(1) �Ï¿¹ÁÏ«¹¿Ï¿Á ¹Á¹±¿¿» �Ï¿±«Ï¹Á¿ (Asynchronous Serial Interfacing) �­¿ 

(2) ¹ÁÏ«¹¿Ï¿Á ¹Á¹±¿¿» �Ï¿±«Ï¹Á¿ (Synchronous Serial Interfacing)m 
 

(3) �¯¿¹ ©«¹¿©¿  ¹ ¹¹¿¿» �Ï¿¹«Ï¹ ¿ (Asynchronous Serial Interfacing) : «° 

InterfacingSystem �± ¯¿¯Ï«¯ ¯¿�«¹¿ÿ«ÁÁ± ­¿ Peripherals �± Parallel Data «� Serial Form-� 

Ï¹±«ý �«± ÿ¹ý�� Character «� ÏËý� ÏËý�®¿«­ �Á¯ý¿«» (Asynchronously) Serially Transmit / 

Receive �±¿ Â¿, ý¿«� Asynchronous Serial Interfacing ­«» | 

 

 2.¹ ©«¹¿©¿  ¹ ¹¹¿¿» �Ï¿¹«Ï¹ ¿ (Synchronous Serial interfacing) : «° Interfacing System 

�± ¯¿¯Ï«¯ ¯¿�«¹¿ÿ«ÁÁ± ­¿ «Ï¹±«Ï±¿» ¹¿®¿�«Á± Parallel Data «� Serial Form-� Ï¹±«ý �«± 

Long Block ¹Â«Á«­ Á¯ý¿«» (Synchronously) Transmit / Receive �±¿ Â¿, ý¿«� Synchronous Serial 

Interfacing ­«» | 

ñ.ñ ¹ ¹¹¿¿» �Ï¿¹«Ï¹ ¿-� �¯¿¹ ©«¹¿©¿  �¯¿«¹ý¿¹ � ¹ ©«¹¿©¿  ÿ� ª¿¿¿ Ï¹¯¯¿¿ 

(AsynchronousCharacter & Synchronous Block Data Format for a sedrial interface) 

:�Ï¿¹ÁÏ«¹¿Ï¿Á �Ï¿«±ß¿± Ï¿ý¹¯¿Ï (Asynchronous Character Transmission) : Asynchronous 

¿«Ï± �ý ­ �¹Ï¿¹¯ý ¹­±¹ý (At Irregular, Intervals)m ÁÉý±¿¿ ­»¿ °¿¿, «° Data Transmission 

Ïï¹ý«ý Data, Character by Character ¹Â«Á«­ �¹Ï¿¹¯ý ¹­±¹ý«ý þ¿Ï¿í¹±ý Â¿, ý¿«� 

Asynchronous Character Transmission ­«»m �¯¿Â±«ýúÏ, Keyboard �± Data Transmission �± �ý¿ 
­»¿ °¿¿ 



ñ.í ÿ� ª¿¿¿Ï¿¯ ¹ RS-232C / V. 24 Ï¯¿Í¿ª ̄ ¹ ¹¹¿¿» �Ï¿¹«Ï  (Operation of RS-232C 
Standard Serial Interface with Block Diagrams) :-  
RS-232C/V24 �Ï¿í¿¿­ ¹Á¹±¿¿» �Ï¿±«Ï¹Á¿ (RS-232C/V. 24 Standard Serial Interfacing) 
232C/V.24 �Ï¿í¿¿­ ¹Á¹±¿¿» �Ï¿±«Ï¹Á¿ Â«Ï �¯Ï ���� �Ï¿±«Ï¹Á¿ Ïï¹ý, °¿ ¿¿�¿ �¿¹¯ ­Ï¿» 
��É �Ï«¯Ï (DTE) �¹¯�¹Ï«�¿Ï ��É �Ï«¯«Ï± (DCE) ¯«¯Ï ¹Á¹±¿¿» ¿¿�¿ Á¯ý¿«» (Synchronously) ­¿ 
�Á¯ý¿«» (Asynchronou ÂÏ¿í«¿�ÁÂ (With Hardshake) �ý­¿ ÂÏ¿í«¿� �¿©¿ (Without Handshake) 
�¯¿Ï-ÿ¯¿«Ï± ÏÏÏ ­Ï­ûý Â¿m RS ¯¿«Ï Â«Ï 'Recommended Standard' RS-232 �Ï¿í¿¿­�� ¯Ê»ý 
�Ï¿±«ÏÁ ��É �Ï«¯ÏÁ¯ÊÂ«� Standardize»«ÿÏ ðïõñ Á¿«» ¯¿¹�­Ï °Éý±¿«Ï± Electronics Industries 
Association (EIA) �ýË ­� ÿ­¹ý­ým RS-232 ðïõï Á¿«» Develop-�Ë ý RS-232 �± ò¿ Á¿Í±«, °¿ 
Industrial Standard Ï¿«¯� Ï¹±¹¿ým  
  
� �Ï¿í¿¿­�� DTE � DCE �± ¯¯Ï�¿± �Ï¿±«Ï«Á± «¯�¿¹Ï�Ï¿», �«»��Ï�Ï¿», Ï¿¿¿Ï¿» � ÿ¹Á 
Descriptions-«� Identify �«±m �Ï±¹¯«� v.24 �Ï¿í¿¿­ Â«»¿ ��«±¿«Ï± CCTIT �ýË ­� ÿ­¹ý­ý Ï 
Description Á¯Ëï ���� �Ï¿í¿¿­, °¿ Á­ ­¿¹¯� ôï ÏÉ � (ðô ¹¯�¿±) ¯Ê±«Ï 20 Kbps Ï¹ý«ý ¹Á¹±¿¿» ¿¿�¿ 
Ï¿ý¹¯� �±«ý 



ÿ� ª¿¿¿Ï¿¯ (Block Diagram) : 
 
RS-232C ¹Á¹±¿¿» �Ï¿±«ÏÁ�� Â«Ï ¯É�� �¿«Ïß± � Ï�¹¿¿ ¹ÏÏÁ¯Ëï ���� �Ï¿­»m �¿«Ïß± 
¯É«�¿± ���� Male � �ÏÏ�� Female �¿«Ïß±m �� �Ï¿±«ÏÁ�� DTE � DCE �± ¯«¯Ï Á¿«°¿Ï 
Á¿¯«Ï± ÏÏÏ ­Ï­ûý Â¿m Á¿¯¿±«ý DTE «Ï¹±«Ï±¿» ¹¿®¿�Á ­¿ �Ý¿��¿± �­¿ DCE ¹Â«Á«­ 
¯«¿¯«� ­Ï­Â¿± �±¿ Â¿m �± ÿ� ¿¿¿¿Ï¿¯ ¹ÏïúÏ- 

Termi
nal 

Mode
m 

Mode
m 

Computer 

DTE                                         DCE                                                                 
DCE                                                       DTE 

RS-232 

LINK 

Public line 

RS-232 

LInk 



 

�«¹¿» ¯¹��Ï¿¹ (Control Register) : ��� ðõ ¹­«�± «±ýÏ�¿±m ��� ñ�� �ýí«Ï«íÏ ­¿�«�± �«¹¿ �Ï¹Á� 

�«±m ð¯ ­¿����«� «¯¿¿ �Ïÿ¿�¿Ï �­¿ ñ¿ ­¿����«� �¯¿í �Ïÿ¿�¿Ï ­»¿ Â¿m C/D Â¿� ý¿���ÏÉ� «Ï¿�­ 
¹Â«Á«­ ��� �Ï¿�«ÁÁ Â«ý Ï¿«±m 



�ï¯¿¿-ò 

�É-¯­¿ª ̄�­¿ ¯¿�« ¹ �«¿«¹¿© (Operation of Keyboard and Mouse) 

 

ò.ð �É-¯­¿ª ̄ É�«Ï¹ Ï�¿¹«®Ï (Types of Keyboard Switch) 

�É-«­¿«¿­± ÿ¹ý�� �É (Key) �� ���� ÁÉ�¿ ¹Â«Á«­ �¿Ï �«±m °ßÏ «�¿«Ï¿ �É-«ý «ÿÁ �±¿ Â¿, ýßÏ ÁÉ�«¿± ¯É«�¿ 
«Ï¿» (Pole) �± ¯«¯Ï Á¿«°¿Ï Â¿m �­¿± �É «�«© ¹¯«» ý¿ ÏÊ­ ­¿­þ¿¿ ¹Ï«± °¿¿m �ý ­¿Î ÁÉ�«¿± «Ï¿» ¯É«�¿± Á¿«°¿Ï 

¹­ýÏð Â¿m ÿ¹ý�� �É-�± �Ï«±± ¿ý Ý¿¹�«�± �¿¿��«� ­»¿ Â¿ �É-�Ï¿Ï (Key-cap)m �É-�Ï¿Ï ���� ­¿«±± 

Á¿«ý Á¿°Éý ý¿«�m ­¿±��«� ­»¿ Â¿ �Ï¿�¿É «¿�± ­¿± (Actuator Bar)m 
 

�Ý¿��¿«±± �É-«­¿«¿­ «° Á¯ý �É- ÁÉ�¿ ­Ï­ûý Â¿, «Áß«»¿ Â«Ï-  

(i) «¯�¿¹Ï�Ï¿» �É-ÁÉ�¿ (Mechanical Key Switch) 

(ii)  «¯¯«ÏÏ �É-ÁÉ�¿ (Membrane Key Switch) 

(iii) �Ï¿Ï¿¹Á��® �É-ÁÉ�¿ (Capacitive Key Switch) 

(iv) (26) Â» �«Ïß �É-ÁÉ�¿ (Ha11-Effect Key Switch)  

(v)  ¯Ï¿Ï«Ï��� ¹±¿ �É ÁÉ�¿ (Magnetic Read Key Switch)vi) 

(vi)  «Ï¹±� «�¿± �É-ÁÉ�¿ (Ferrite Core Key Switch) 

(vii)  �Ï«�¿-�«»�Ï¹Ï� �É- ÁÉ�¿ (Opto-Electronic Key Switch) �ýÏ¿¹¯m 



ò.ñ ¯¯�¿¹©�¯¿», ¯¯¯«Ï©, �¯¿«¿¹ �¿ � ¹» �«Ïý �É- É�«Ï¹ 

�©© �­¿ �«¿«¹¿© (Constructionand Operation of 

Mechanical. Membrane, Capacitive and Hall Effect Key 

Switches) : 

 

(�) «¯�¿¹Ï�Ï¿» �É-ÁÉ�¿ (Mechanical Key Switch) : «¯�¿¹Ï�Ï¿» �É-
ÁÉ�«¿± «ÿ«Ý °ßÏ �É ¿¿Ï «¯¿¿ Â¿ ýßÏ ¯¿ýÉ ± ¯É«�¿ �É�±¿ ��«Ý «Ï¿©¿ 
«»«Ï °¿¿m 
 

ÿ�Ë ýÏ«ÿ ÁÉ�¿ �¹»«¯Ï (Element) ß«»¿ ÏÁÏ± «Ï¿ÿ Á¿�± 

(Phosphor Bronze Alloy) ¯¿ýÉ  ¹¯«¿ ­ý¹± �­¿ �ÏÏ¿ß �¹±¿¿«ý (Contact 

Area) ý«« ­± Ï¿ý Á¿°Éý ý¿«� �­¿ �É ­¿�«ý± ÿ®¿­¯Éý ±¿ß¿± ÏÏÏ 
�É'± Á¿«ý �� �É�±¿«Ï¿¯ »¿Ï¿«Ï¿ ý¿«�m­ý­̄ ¿«Ï ¹��É  «¯�¿¹Ï�Ï¿» �É-
ÁÉ�¿ ­ý¹± �±¿ Â«Ï, °¿ «¯¿»«¿¿ ¹Á¹»�Ï «¿¿¯ (Molded Silicon Dome) 

��Ë ¹ý±�­¿ �± ¹®ý«±± ¹¯«� «�¿� �� �É�±¿ �í¿���® 

±¿­¿±(Conductive Rubber) »¿Ï¿«Ï¿ ý¿«�m 



¯¯¯«Ï© �É- É�Ï (Membrane Key Switch) ÿ�Ë ýÏ«ÿ ��� ���� ¹­«¿À ¯±«Ï± �É-ÁÉ�¿m ��� Ý¿¹�� (Plastic) �ý­¿ 
±¿­¿«±± ÁÏ¿í��¿ (Rubber Sandwich) ��Ë ¹ý± ¹ýÏ�� ý± ï¿±¿ Ï� ým �Ï«±± ý«± �í¿���¿ »¿�Ï (Conducting Line) 

ý¿«�, °¿ ÿ¹ý�� ÁÉ�«¿± ÏÏÏ ���� Á¿¹± (Row) ­ÂÏ �«±m ¯¯Ïý«± ���� Ïý­ ý¿«�, °¿ ÁÉ�¿��«� �Ï«±-¹Ï«¿ � ¿Ï¿¯¿ 
�±«ý Á¿Â¿°Ï �«±m ¹Ï«¿± ý«±± �í¿���¿ »¿�Ï�� ÿ¹ý�� ÁÉ�«¿± ÏÏÏ ���� �»¿¯ ­ÂÏ �«±m ÿ¹ý�� »¿�«Ï ¹Á»®¿± 

¯¿ýÉ ± «»ÏÏ ý¿«�  

°ßÏ ���� �É ¿¿Ï «¯¿¿ Â¿, ýßÏ �í¿���¿ Á¿¹± »¿�Ï�� Ï«ý­± ¹®ý± ¹¯«¿ �í¿���¿ �»¿¯ »¿�«Ï± Á¿«ý Á¿°Éý 

Ï«» �É «ÿ¹Á¿ ¹ÁÏÏÏ¿» �ÎÏð Â¿m 
 

 

( 



ø �) �¯¿«¿¹ �¿® �É- É�Ï (Capacitive Key Switch) : «° ¯±«Ï± �É-ÁÉ�¿ �± �Ï¿Ï¿¹Á��® ¯¯ ­«� 
�¿«Ï »¿¹Ï �É-«�¿¿ �ÎÏð �«±, ý¿«� �Ï¿Ï¿¹Á��® �É-ÁÉ�¿ ­«»m �Ï¿Ï¿¹Á��® �É-ÁÉ�«¿ ¯É�� 
«�¿� ¯¿ý­ Ï¿ý (���� ¹þ± «Ý� �Ï± Ï¹ý¿É» «Ý�) ¹ÿ«Ï¿ Á¿¹�­� «­¿«¿­± (PCB) �Ï± ý¿«�m 
�±� ���� «¯�¿» «Ý� (Metal Plate) ¹Ï«¿± ¹¯«� ý¿«�, ¯«¯Ï �� �É�±¿ «Ï¿¯ »¿Ï¿«Ï¿ ý¿«�m 
¹Ï«ï± ¹¿«Ý �Ï¿Ï¿¹Á��® �É-ÁÉ�¿ «¯ß¿«Ï¿ Â«»¿- 

 



optical mouse 



ø ò. �«�¿�¯¿» ¯¿�« ¹ �¿ý©̄É¹¿ (Working principle of an optical mouse): 

�«�¿�¯¿» ¯¿�  (Optical Mouse) : �Ï���Ï¿» ¯¿�Á (Optical Mouse) Â«Ï �¯Ï �� ¯±«Ï± ¯¿�Á, 

°¿«  »¿�� «Á¿Á ­ (Light Source) � Ï«�¿ ¹¿«�ß± (Photo Detector) ­Ï­Â¿± �«± ¯¿�Á Ï«¿Ï¿±«� ¯É® 

�±¿«Ï¿ °¿¿m ¯±«Ï± ¯¿�«Á± «ÿ«Ý «�¿«Ï¿ ¯¿�Á ÏÏ¿«¿± ÿ«¿¿ÏÏ Â¿ Ï¿, «°-«�¿«Ï¿ Flat Á¿±«Ï«Á 

�«� ­Ï­Â¿± �±¿ °¿¿mÏ Ï (Construction) : ���� �Ï���Ï¿» ¯¿�Á ¹Ïï­¹« ­ý �¿¿ß«»¿ ¹Ï«¿ Ï� ý 

 1:-»¿�¿ ¯ ¿ ¯ (LED) : �Ï���Ï¿» ¯¿�«Á± «ÿ«Ý »¿�� «Á¿Á ­ ¹Â«Á«­ LED ­Ï­Â¿± �±¿ Â¿m LED �± 

�¿Ï Â«¿ ¯¿�«Á± ¹Ï«¿± Á¿±«ÏÁ«� �«»¿¹�ý �±¿m 

(2) »¿�¿ «¿�« (Light Pipe ) : »¿�� Ï¿�Ï Â«Ï ���� ¹ÿÏ¯, °¿± ¯¯Ï ¹¯«¿ LED Â«ý �«»¿ ¯¿�«Á± 

¹Ï«¿ Á¿±«Ï«Á ÿ­¿¹Âý Â¿ �­¿ Á¿±«ÏÁ«� �«»¿¹�ý �«±m 
(3) ¯»í (Lens) : «»«ý± �¿Ï Â«Ï ¯¿�Á ÏÏ¿¿ Á¿±«Ï«Á± ���� ÿ¹ý¹­ï ­ý¹± �«± ý¿«� �Ï¿«¯±¿ ¹¿ 

�­¹þý CMOS «Áý«±± ¹Ï�� Ï¿ ¿«Ï¿m 



iv) ¹ ¯  ¯ í¹ (CMOS Sensor) : ¹¿Ï CMOS Sensor Â«Ï ���� «�¿� ¹®¹¿� �Ï¿«¯±¿ ¹¿Ï, °¿ Á¿±«ÏÁ ÏÏ¿�¿Ï ­«� 

Detect �±¿± �¿«Ï ­Ï­ûý Â¿m � «Áý±�� ¹ýÏ�� �¿«¿± Á¯Ý«¿ Ï� ý- 

(�) Image Acquisition System (IAS) 

(ß) Digital Signal Processor (DSP) �­¿ 

(Ï) Serial Peripheral Interface (SPI) �ýÏ¿¹¯m 
(v) ����  (IAS) �  ����Á Â«Ï ���� «�¿� �Ï¿«¯±¿, °¿ ÿ¹ý «Á«�«í ðôïï «Ï¯ (Á¿±«ÏÁ ÿ¹ý¹­«ï± �¹ý ÿÉ ß 

�¿¿) �Ï¿Ï¿¿± �±«ý Ï¿«± Ï±­ýÉ«ý ��� �Ï¿Ï¿¿±�Ë ý «Ï¯«� DSP (Digital Signal Processor) �± ¹Ï�� Ï¿ ¿¿m 
(v)) ¹ª� ¹« (ISP) �  DSP (Digital Signal Processor) ÏÏ¿�¿Ï ­ ¹±�Ï¹Ï¿«Ï± �¿«Ï ­Ï­ûý Â¿m �ý ­¿Î ��� IAS «ý«� ÿ¿ï 

�«¯Ï«� Analyze �«±, «Ï¯ Calculate �«± �­¿ ���� «Ï¯ � �ÏÏ¿ÏÏ «Ï«¯± ¯¯Ï�¿± (X-Y) displacement ¹¿¹¿ý �«±, 

ÏýÉÏ X-Y displacement ­ý¹± �«± ý¿ SPI �± ¹Ï�� Ï¿ ¿¿m 
(vii) � ¹«�� (SPI) : SPI (Serial Peripheral Interface) �¿¿�� ¯¿�Á � ¯¿�Á ÿ«ÁÁ«±± ¯«¯Ï ¹ï¯ÉßÉ «°¿Ï¿«°¿«Ï± ÏÏÏ 
­Ï­ûý Â¿m 
(viii) ¯¿�  Ï«  ¹ (Mouse Processor) : ¯¿�Á ÿ«ÁÁ± DSP «ý«� ÿ¿ï X Y Displacement Value «� USB ­¿ PS/2 «Ï¿«�­± 

¯¿¯Ï«¯ �Ý¿��¿«±± ¹Ï�� Ï¿ ¿¿, °¿ ¯¿�Á Ý¿�®¿± ÁÏ��¿Ï¿«±± ¯¿¯Ï«¯ ¯¿�Á ¯É®«¯«Ï± -���� Á¯ýÉ»Ï 
�«»��Ï�Ï¿» ¹ÁÏÏÏ¿» ­ý¹± �«± ¯¿�Á Ï«¿Ï¿±«� �«Ï¯«ý¿ É̄® �±¿¿m 



�¯Ï¿¿-ó 
¹¿Á«Ý � �Ï¿¿¿ÿ¿±-�± �¿° ­ÏÉ¹ý (Operation of Displays and Adapters)m  

 
ó.ð ¹ª «Ï ¹ª®¿�« ¹ Ï�¿¹«®Ï (Classification of Display Devices) : �Ý¿��¿± ï¿±¿ «�¿«Ï¿ Á¯ÁÏ¿ 
Á¯¿¯¿«Ï± ¹Ï¹¯«Ï Input Device �± ¯¿¯Ï«¯ Input-�Ë ý Arithmetic � Logical Data Á¯ÊÂ«� CPU ï¿±¿ 
ÿ«¿¿ÏÏÉ¿ Processing Á¿ð �«± Ï»¿Ï» ­¿ Result Output Device-� Ï¿ ¿«Ï¿ Â¿m Microprocessor Â«ý 
Output Device-� �Ïý �� Result ­¿ Ï»¿Ï» Binary Electrical Signal �± Â«¿ ý¿«�m ý¿� Output �� «�¿Ï 
¯±«Ï± ¯¿ÏÉÀ ý¿ ­É�«ý Ï¿«± Ï¿m ý¿� � Binary Electrical Signal «� ¯¿ÏÉ«À± «­¿¯Ï¯Ï ¹��É  ��Ë ¹ý«ý («°¯Ï : 
Graphical Alphanumerical Audio Visual �ýÏ¿¹¯) úÏ¯¿Ï �±«ý Â¿m 
 
 ¿ÿ¿ (Definition) («°Á­ ¹¿®¿�«Á± Á¿Â¿«°Ï ¯¿�«¹¿ÿ«ÁÁ± Â«ý ���ÏÉ� ¹¿®¿�«Á �Ïý ­¿�Ï¿¹± 
�«»��Ï�Ï¿»¹ÁÏÏÏ¿»Á¯ÊÂ«� �»Ï¿ ¹Ï�«¯¹±� �Ï¿«±ß¿±, �¹¿�-¹®ÏÉ¿¿» ­¿ Ï¿¹Ï�Ï¿» ��¿«± ÿ¯¿ ­Ï 
(Display) �±¿ °¿¿, ý¿«¯±«� ¹¿Á«Ý ¹¿®¿�Á (Display Device) ­«» m 
 Ï�¿¹«®Ï (Classification) : ¯¿�«¹¿�Ý¿��¿± ¹Á«�«¯ ¹­¹®ð ÿ�¿± ¹Ï�«¯¹±� � �»Ï¿ ¹Ï�«¯¹±� 
¹¿Á«Ý­Ï­ûý Â¿m �«¯± ¯«¯Ï �«¿ß«°¿ÏÏ Â«»¿ 
-ðm ¹Á«Ï» �Ï¿«±ß¿± ¹¿Á«Ý (Single character Display) 
ñm ¯¿¹¿Ï» �Ï¿«±ß¿± «�� ¹¿Á«Ý (Multiple character Test Display) 
òm ¹®¹¿� ¹¿Á«Ý (Video Display)m 



�ï¯¿¿-ô 
ª¿-¯¯¿�¿Í ¹ÏÏ¿«¹¹ �©© �­¿ �«¿«¹¿© (Construction and Operational Feature of Dot-Matrix 

Printers) 
 

ô.ï. ¹ÏÏ¿¹ (Printers) :print ¿«Ï± �ý ­ �¿Ï¿«Ï¿ ­¿ ¯Éß« �±¿m ÁÉý±¿¿, ¹ÿÏ¿± (Printer) Â«Ï �¯Ï ���� 
���ÏÉ� ¹¿®¿�Á, °¿± Á¿Â¿«°Ï �Ý¿��¿± ¯¹Ï�«± «°-Á­ «�Í� � Ï¿¹ÏÍ ÿ¯¹¿ ­ý Â¿, ý¿«¯± ý¿Îÿ¹«�®¿«­ 
�¿Ï«Ï ¹ÿÏ ( É̄ß« /�¿Ï¿) �±¿ °¿¿m �¿Ï«Ï± �Ï± ¹ÿÏ°Éý �Á­ ���ÏÉ�«� Â¿¿­ �¹Ï (Hard Copy) ­«» m 
¹ÿÏ¿± Â«Ï Á­«¿«¿ ÏÏ¹ÿ¿ � ­ù» ­Ï­ûý ���� ���ÏÉ� ¹¿®¿�Ám 
 
ô.ð ¹ÏÏ¿¹ (Printer)¹ÏÏ¿«¹¹ ÿ� ª¿¿¿Ï¿¯ (Block Diagram of a Printer)¹ÿÏ¿± ��ÿ�¿«±± 
�«»�«Ï¿«¯�¿¹Ï�Ï¿» ¹¿®¿�Á (Electromechanical Device)m ��� �«»�Ï¹Ï� Á¿¹�­� �­¿ «¯�¿¹Ï�Ï¿» 
�Ï¿«Á¯¹ÿ (Assembly) � É̄'�� �¿¿ ¹Ï«¿ Ï� ým �«»�Ï¹Ï� Á¿¹�­��� «¯�¿¹Ï�Ï¿» �Ï¿«Áï¹»«� ¹Ï¿ÿ« �«±m 
¹ÿÏ¿± �«»�Ï¹Ï� Á¿¹�­��� ¹Ïï¹»¹ßý �¿¿ß«»¿ ¹Ï«¿ Ï� ý- 
ð)¹¿«�¿¿ Á¿¹�­�, °¿ �¯¿Í«� ¹¿«�¿¿ �«±m m  
2)�«¹¿» ¹ÁÏÏÏ¿» «ÏÏ¿«±��¿ Á¿¹�­�, °¿ �«¹¿» ¹ÁÏÏÏ¿» �ÎÏð �«± �­¿ 
òm ¹ÿÏ «¯�¿¹ÏÏ¯ �Ï¿���«®� (Activate) Á¿¹�­�, °¿ �Ý¿��¿± Â«ý ¿¿�¿ �¿Ï«Ï ¹ÿÏ �±¿± ÏÏÏ �ý 
Á¿¹�­���«�Áý¹¿ �«±m 



Block Diagram of a Printer 



­¿¹¯¿» ¹ÏÏ¿¹ (Thermal Printer) �  ý¿±¯¿» ¹ÿÏ¿«±± «Â¿�� �ý�ß«»¿ �Ïï ÁÉ¿ ¹Ï«¿ Ï� ým �ß¿«Ï ¹­«¿À 

¯±«Ï± ý¿Ï ï¿ ­�¿ý± �¿ÏÏ (Heat Sensitive Paper) ­Ï­Â¿± �±¿ Â¿m ¿�-¯Ï¿�ÏÍ ÏÏ¿�¿Ï ­ �ÏÉÁ±« �«± �¿Ï«Ï± 

�Ï± �Ï¿«±ß¿±ß«»¿ ¹ÿÏ Â«¿ ý¿«�m °ßÏ �Ïï ÁÉ¿ ý¿Ï ï¿ ­�¿ý± �¿Ï«Ï± �Ï± ��¿ý �«±, ýßÏ �¿Ï«Ï± 

�Ï± �¿«»¿ ¿� �ÎÏð Â¿ m �®¿«­ �«Ï�ß«»¿ ¿«�± (¿�-¯Ï¿�ÏÍ �Ï¿«±ß¿± �ÏÉÁ±« �«±) Á¯Ý«¿ ���� 

�Ï¿«±ß¿± �ÎÏð Â¿mý¿±¯¿» ¹ÿÏ¿«± ¹­«¿À ¯±«Ï± ý¿Ï ï¿ ­�¿ý± �¿ÏÏ ­Ï­ûý Â¿ ­«» ��� ­Ï¿­ù»m ��� ï¿±¿ 
¿�-¯Ï¿�ÏÍ ¹ÿÏ¿«±± ¯«ý¿ ¯¿¹¿Ï» (Multiple) �¹Ï ¹ÿÏ �±¿«Ï¿ °¿¿ Ï¿m ý«­ ý¿±¯¿» ¹ÿÏ¿± ï¿±¿ «�¿«Ï¿ ¹��É  ¹ÿÏ 

�±¿«Ï¿± Á¯¿ ��� ¿�- ¯Ï¿�Ï«Í± ¯«ý¿ ¿Ï �ÎÏð �«± Ï¿m 



�ï«�¿ ¹ÏÏ¿¹ (Ink- jet Printer) : «° Á¯ý ¹ÿÏ¿± High Speed Ink Drops �± ¯¿¯Ï«¯ Á±¿Á¹± �¿Ï«Ï ¹­¹®ð ¯±«Ï± 

�ÿ± ¹ÿÏ �±¿ Â¿, «Áß«»¿«� Inkjet Printer ­«»m ÿ¹ý�� Ink Drops �± ¿¿¿¿¹¯�¿± 0.06 ¹¯¹»¹¯�¿± �­¿ É̄'�� Drops �± 

¯¯Ï­ýÉ ¯Ê±Ï 0.15 ¹¯¹»¹¯�¿± Â«¿ ý¿«�m Á¿¯¿±«ý � ¯±«Ï± ¹ÿÏ¿«±± Á¿Â¿«°Ï «�¿¿¿¹»�� ¹ÿ¹Ï¿-�± ÏÏÏ ÿ¹ý 

�Ï¿«±ß¿«±± Drop �± Á¿Â¿«°Ï 10 �­¿ ÿ¹ý «Á«�«í 105 Drop Release �«± 100�� �ÿ± ¹ÿÏ �±¿ Áð­ Â¿m 



¯»�¿¹ ¹ÏÏ¿¹ (Laser Printer) : Laser ¿«Ï± ÏÊ« ­ �ý ­ Â«Ï Light Amplification by Stimulated 

Emission of Radiation.«»Ï¿± ¹ÿÏ¿«±± ¯Ê»ÏÉ¹ý �¹ÏÁ �¹Ï± (Photo Copy) ¯Ê»ÏÉ¹ý± �Ï± ÿ¹ý�¿ým 
ÿý«¯ ÏË¿¿± ���� ÿ¹ý¹­ï ( Image) «¯¹¿«Ï± Ï«�¿ Ï¹±­¿ÂÉ (Photo Sensitive) Ý¿«¯± �Ï± ­ý¹± Â¿m Ï«± 

Ï¿�¿¿± �ï ­¿ <«�¿Ï¿±" (Powder ink or "Toner") �ý ­¿Î ß�«©¿ �¿¹» ÿ¹ý¹­«ï± �Ï± ÿ«¿¿Ï �±¿ Â¿m � 

�­þ¿¿ Ý¿¯ Â«ý �¿Ï«Ï± Ï¿ý¿¿ ÿ¹ý¹­ï�� ¹þ¹ým ­­ É̄Ï¹ý� �Ï¿«¿ (Electrostatically) þ¿Ï¿í¹±ý Â¿m 
Á­ ­«¿«À �¿Ï«Ï± �Ï± �¿¹»°Éý ÿ¹ý¹­ï��«� ý¿«Ï± ¯¿¯Ï«¯ ¹Ï�Ï (Fuse) �±¿, �ý ­¿Î ý¿Ï ÿ«¿¿Ï �«± 

°Éý) �±¿ Â¿m¹¿Ý 



ô,ó ª¿-¯¯¿�¿Í ¹ÏÏ¿«¹¹ �¿ý«̄Í¹¿ (Operation of a Dot Matrix Printer)~  

 

���� ¿�-¯Ï¿�ÏÍ ¹ÿÏ¿«±± �¿° ­ÏÉ¹ý ¹Ï«ï ­« ­Ï¿ �±¿ Â«»¿- «Â¿�ß¿«Ï ¹ÿÏ¿± «Â«¿± ÁñÉ«ß 

�«Ï�ß«»¿ Ï¿ý»¿ ¹ÏÏ ý¿«� �­¿ ¹ÏÏß«»¿«� Á¹»Ï«¿¿ (Solenoid) ï¿±¿ ¿¿»Ï¿ �±¿ Â¿m °ßÏ «° 

�Ï¿«±ß¿± ¹ÿÏ �±«ý Â¿, ýßÏ «Á �Ï¿«±ß¿«±± ¿ß«»¿± �ÏÉúÏ ¹ÏÏß«»¿ ¹ÿÏ «Â¿ «ý«� «­¹±«¿ 

�«Á �¿¹Ï ¯¿ß¿«Ï¿ ¹±­Ï«� �¿Ï«Ï± �Ï± ��¿ý �«±m Ï«» «Á� �Ï¿«±ß¿«±± ¿�ß«»¿, �ý ­¿Î «Á� 

�Ï¿«±ß¿±�� �¿Ï«Ï ¹ÿÏ Â«¿ °¿¿m ¿�-¯Ï¿�ÏÍ ¹ÿÏ¿± ���� Á¿Ê« ­ �Ï¿«±ß¿±«� ¹ÿÏ �«± Ï¿m �ß¿«Ï 

ÿ¹ý�� �Ï¿«±ß¿± �«Ï�ß«»¿ ÿÉ ß ÿÉ ß ¿� ¹Ï«¿ Ï� ým ¹ÿÏ¿± «Â¿�� »¿�Ï ­±¿­± Ï° ­¿¿¹«¯ �� 

�»¿¯ «ý«� �ÏÏ �»¿«¯± ¹¯«� É̄® �«± ý¿«�m ¿�-¯Ï¿�ÏÍ ¹ÿÏ¿«± É̄'�� «�Ï¿± (Stepper) «¯¿�± 

ý¿«�m ���� «¯¿�± ¹ÿÏ¿± «Â¿«� �¿ÏÏ ­±¿­± É̄® �±«ý Á¿Â¿°Ï �«± �­¿ �Ï± «¯¿�±�� Ï±­ýÉ 
�Ï¿«±ß¿± Á¿¹±± ÏÏÏ �¿ÏÏ��«� �¿ï ­±¿­± É̄® �±«ý Á¿Â¿°Ï �«± ý¿«� m 



 �ï¯¿¿ -6 

Ý�¿«±± Ï Ï � �Ï¿«±¿Ï 

 ¹¿Ý : Ý�¿± 

Ï¿¿¹ :Ý�¿± Â«»¿ �� ¯±«Ï± ¹ÿÏ¿± I þÏ¹ý ÿ«�Í¿»É �­¿ �ÏÏ¿ÏÏ ¯±«Ï± 
Ï�¿¿¹­¯ �­¿ °¿±¿ ¯¿Ï¹¿Ý ­ý¹± �«±Ï ý¿«¯± ÁÉï¿ � Á� � ­Ï­Â¿«±± ÏÏÏ 
Ý�¿± ­Ï­Â¿± �±¿ Â¿  
 



Ý�¿«±± ÁÉ¹­¯¿ � �ÁÉ¹­¯¿ Á¯ÊÂ :  
  Ý�¿«±± ÁÉ¹­¯¿ : 
  1. Ý�¿± ßý �ß «±ÏÉ«»¿Ï «®ß± ¹®¹Ï� ±«Ï ¹¿Ý�¯ ­ ­ý¹± �«± 
  2. �± ÁÉ¯¿ÂÉÏ ��¿«±± �¿±«« Ï¿¹ÏÍ ��­ ­ý¹± �±¿ ÁÂÏ Â¿  
  3.�� °É«Ï ÁÏ¿¿¹»¿ �­¿ �ÏÏÉ� ¿Ï¿«Ï«»± Á¿ßÏ¿ Á¿±ÿ« �±¿ Áð­ 
 Ý�¿«±± ÁÉ¯¿­ïý¿ : 
 1. Ý�¿± Á¿¯¿±«ý »¿�Ï ��­ �± ¯«¯Ï ÁÉ¯¿­ï 
 2. �»«¯± ¯É± �­¿ ÁÉ¹Ï¹ ­̄¿ Ï©¿¿©¿± �¿±«« �ß«»¿ ¹ÿÏ¿«±± «¿«¿ Á¯¿Á¿«Ïÿ 
 3. ���� ¹Ï¹ ­̄¿ ±¿ ¹¯«¿ ���� �� Ï �ý» ÏÊ±« �±«ý �±  «­¿ �«¿��� ­ï »¿�Ï ÿ«¿¿ÏÏ 
Â¿  
 
 

¹¿Ý :Ý�¿«±± �Ï¿«±¿Ï  



 �¯Ï¿¿-7 

 �ï«Ï� ¹ÿÏ¿«±± �Ï¿«±¿Ï  
 

       �ï«�¿ ¹ÏÏ¿«¹¹ : «° Á¯ý ¹ÿÏ¿«±± Â¿� Ýï¿ �Ï ÝÏÁ �± ¯¿¯Ï«¯ Á±¿Á¹± �¿Ï«Ï ¹­¹®ð 
¯±«Ï± �ÿ± ¹ÿÏ �±¿ Â¿ «Áß«»¿«� �Ïý¹«ÏÏ ¹ÿÏ¿± ­«» 

¹¿Ý : �ï«Ï� ¹ÿÏ¿«±± ÿ� ¿¿¿¿Ï¿¯ 



�ï«�¿ ¹ÏÏ¿«¹¹ �«¿Ï¿©  ¯Ë¹ :  

1. Ï¿¿  
2. ÏÏ» 

3.    ý¹�¿» Ý¿�®¿± ¿¿Ï­ �«»�«Ï¿¿ 

4.    ¿¿ýÏ­¿ �«¹¿» ��¹Ï�  ¿¿ýÏ­¿ 
5     ®¿��­�Ï¿» ¹¿«Ï�¿Ï «Ý� 

6.    Â¹±ÏÏ¿» ¹¿«Ï�¿Ï «Ý� 

7.    ¹Ï¿¿± 

8.  ¹±Ï¿®­¿± 

9.  �ï Ï¿�¿± 

 
 

 

 
 



¹¿Ý : «»Ï¿± ¹ÿÏ¿«±± �¿° ­ÏÉ¹ý 

¯»�¿¹ ¹ÏÏ¿«¹¹ :Laser ¿«Ï± ÏÊ« ­ �ý ­ Â«Ï Light Amplification by stimulated 
 Emission of Radiation 

 



�¯Ï¿¿-9 

 ÏÁ-�± ­­¹¿¿Ï � �Ï¿«±¿Ï 

ø « : ÏÁ �± ÏÊ« ­úÏ Â» Ï«¿Ï �Ï «Á»Á«¯¹¿Ï Â» �¯Ï ���� ÿ°Éýý °¿± ¯¿¯Ï«¯ ÏÏ¯ �¿�¿± Ï¹±­«ý­ «¿¹­� �¿¿­ 
¹�¿­¿ «¹¹¿� �¿¿­ ¹¯«¿ Ï«Ï «�Ï¿�¿�¿ �±¿ °¿¿ 

«  �± ÿ¯¿Ï �¿¿ � �Ï¿¯¿Ï Á¯ÊÂ 

1. ¯¹Ï�± ¯¹Ï�± 

2. �Ï¿¿ Ý¿¿±  
3. ±¹¿¯ ¹ÿÏ¿±  
4. «¹¹¿� �¿¿­ ¹±¿¿± 

5. ¹�«­¿¿­ ­¿ �¿¿ ý¿Ï 

6.  ¹Ï � �Á ÁÏ��¿Ï¿±  
7. Ï¿�¿¿± Á¿Ý¿�  
8. ¹Á¹Ï�� 

 

¹¿Ý : ÏÁ «¯¹¿Ï 



�¯Ï¿¿-10 

 
 «ï¿¿» �ÏÏÉ� � ���ÏÉ� ¹¿®¿�«Á± ­­¹¿¿Ï Á¯ÊÂ  

 

ò �©«É¿ ¹ª®¿�   : 
ò «° Â¿¿­�¿¿± ¹¿®¿�«Á± �± ¯¿¯Ï«¯ �Ý¿��¿±«� instruction ­¿ �«¯¿ «¯�¿¿ Â¿ ý¿«� 

�ÏÏÉ� ¹¿®¿�Á ­«»m �� instruction ­¿ command ß¹» cpu �¿«� «ÏÍÍ�¿¿ cpu «Á�� 
ÿ«Á¹Á¿ �«± ���ÏÉ� ¹¿®¿�Á � Ï¿ ¿¿m 

ò ��¿«É¿ ¹ª®¿�  : 

ò �Ý¿��¿«±± «° �¿¿ «ý«� �Ý¿��¿± ï¿±¿ ÿ¹±ý ýýÏ «� ­Ï­Â¿±�¿±É± «­¿¯Ï¯Ï �±¿± 
¯ý ýýÏ ¹Â«Á«­ ÿ�¿¿ �«± ý¿«� ���ÏÉ� ¹¿®¿�Á ­«»m 
 

Flat bled sccner hand held sccner 

 

 



ø»¿�� «Ï«Ï± �®Ïí±É« ÿ� ¿¿¿¿Ï¿¯ 
 
 

Phospher 

E
le

ct
ro

n
 B

e
a

m
 

Lens Video 

Amplifier 
Lens 

Glass 

0.25 

Aperture 
Photodiode 

I.R Emitter 

Light Beam 

Shutter 

Detector 

Lavel Translation  

Hysteresis Buffering 

Threshold 

Comparator 

Video Output 

Switch laouire 



�¯Ï¿¿-11 
 �Ï���Ï¿» �ÏÏÉ� � ���ÏÉ� ¹¿®¿�«Á± ­­¹¿¿Ï 

 
 

OMR ,OCR �¹ ­­¹¿ß¯ :  
1. OMR(Optical Character Reader) 

2. OCR(Characteristics of OCR) 

OMR 
OCR 



ø¯¿¹¿¹¯¹ª¿¿ Ï«�ý¹ �¹ ¯Ï¹ ¹Ï«�¿© 

  
1. �ÿ»ý¿ 
 2. «±ÏÉ«»¿Ï  
3. Á¿�í ¹Á«�¯ 

4. »¿�� «Á¿Á ­  
5. «Ï¿�¿Á  
6. �¿«Ï¹ß¹®�� 

 7. �� �Á ¹­ «Ï¿�­  
 
 
 

¹¿Ý : ¯¿¹¿¹¯¹¿¿¿ ÿ«Ïß± 



�ï¯¿¿-12 
 

HDD �­¿ SSD Ý¿�«®± �Ï¿«±¿Ï 
 
 

ø ¹¿ª¹̄ªÍ �¹ ­¿¹¹¯� ¯»��¿ 

1. ÏÏ¿�¿± 

2.  Ýïí» «¯¿�± 

3.  ¹±¿ ±¿�¿ «Â¿  
4. �Ï¿�¿É «¿�±  

5. «Â¿ �Ï¿�¿É «¿�±  

6. »ýÏ� �¿¿­ 
 

 
 

¹¿Ý : Â¿¿­¹¿Í �± ­¿¹ÂÏ� «»��� ¹¿Ý : Â¿¿­ ¹¿Í �± �®Ïí±É« «» ���  
 
 



�ï¯¿¿-13 
 

¯Ï¿¿» ¯Ï¿«¹� ¹ª®¿�« ¹ �«¿«¹¿© 

 
 ø ¯Ï¿«¹� ¹ª®¿� :�Ý¿��¿«±± «° ¹¿®¿�«Á± ¯«¯Ï, �Ý¿��¿«±± Á¯ý �ÏÏ±«¯¿Ï �­¿ ¿¿�¿ß¹» Ïù±É 

ÿ«¿¿Ï«Ï± ÏÏÏ Termporarily ­¿ Digitally Store «�¿± �«± ý¿«�, ý¿«�� «�¿«±Ï ¹¿®¿�Á ­«»m 

Flash Memory 



Floppy disk : 

 
 



Optical CD ROM: 
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