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   
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   

 

     
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 

  

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـــ ــــ 3 

Computer Maintenance 9 

 ـــــــــــــ ــــــــــــــ ــ ـــــــــــــــــــــــــــــ   

 1 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 2 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 3 ـــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــ   

  31 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ  

  32 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  33 ـــــــــ ــــــــــــــــــ ــ ـــــــــــــــــــــــــــــ    

 4 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  41 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  42 ــ ــــــــــــــــــــــــــــــــ ــــــــــــــــــــــــ   

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ  

 1 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 2 ـــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــــ   

 3 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 4 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 ـــــــــــــــــــــ ــــــــــــــــــــــــــــــــــ ـــ   

 1 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 2 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   



   

 

     
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  

 3 ـــــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــ   

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 30 

Hardware ـــــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــ   

 1Input Units ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 2System Unit ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

 3Output Units ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

Main Board ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 1 ـــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــــ    

  11 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  12 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

   Northbridge Chipset ـــ ــــــــــــــــــــــــــــــــــــــــــــــــــ ـــــ   

   Southbridge Chipset ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  13 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  14BIOS ــــــــــــــــــــــــ ـــــــــــــــــــــــــ ــــ ـــــ   

  15CMOS ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  16 ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

  17 ـــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــ   

  18 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  19 ــــــ ــــــــــــــــــــــــــــــــــــــــــــــــــــ    

 2 ـــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــ   



   

 

     
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  21 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

      ـــ ــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــ   

      ـــــــ ــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  22 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  23 ــ ـــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 3 ـــــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــ   

 4 ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

CPU 64 

 ـــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــــ   

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 1Die ــــــــ ــــــ ــــــــــــــــــــــــــــــــــــــــــــ   

 2Substrate ـــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــ   

 3Heat spreader ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 ـــــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــ   

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 1 ــــــــــــــ ــــــــــــــــــــــــــــــــــــــــــــ   

 2 ـــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــ   

  21PGA ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  22LGA ـــــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــ   

 ـــــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــ   



   

 

     
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Main Memory 80 

 ــــــــــــــــ ـــــــــ ـــــــــــــــــــــــــــــــــ   

RAM ـــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ   

 1SIMM ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 2DIMM ـــ ــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــ   

 3RIMM ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

DRAM ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 1EDO ـــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــ   

 2SDRAM ـ ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

 3RDRAM ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 4DDR-SDRAM ـــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــــ   

Expansion Cards 90 

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 1 ـــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ   

 2 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 3 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

Display Card ــــــــــــــــــــ ـ ــــــــــــــــــــ ـــــــــــــــــ    

 1 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ    

  11 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

  12 ـــــــــــــــــــــــــــــــــ ـــــــــــــــــــــــــ   

  13 ــــــــــــــ ــــــــــــــــــــــــــــــــــــــــــــ   



   

 

     
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  14 ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

  15 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 2 ـــ ـــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

Hard Disk 107 

 ـــــــــــــــــــــــــــــــــــــــــ ـــــــــــــــــ   

 ـــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ   

 1 

Magnetic hard drives 
  ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 

  ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

 2 

Solid-State Drives (SSDs) 
  ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ 

  ــ ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 1PATA ـــــــــــــ ــــــ ـــــــــــــــــــــــــــــــــــــــ   

 2SATA ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 3SCSI ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

 4SAS ــــــــ ـــــــــــــــــــــــ ــــــــــــــــــــــــــ ـ    

 4PCIe ــــــــ ـــ ـــــــــــــــــــــــــــــــــــــــــــــــ    

SSD ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

HDD ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   



   

 

     
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BIOSWindows7 131 

BIOS ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ـ   

CMOS  ـــــــــــــــــــــــــــ ـــــــــــــــــــــــــــــــ   

Setup ــــ ـ ـــــــــــــــــــــــــــــــــــــــــــــــــــــ   

Windows 7 ــــ ـ ـــــــــــــــــــــــــــــــــــــــــــــــــــــ   

 145 

1 ـــ ـــــــــــــــــــــــــــــــــــــــــــــــــــــــ   

2 ـــــــــــــ ـــــــــــــــــــــــــــــــــــــــــــــ   

3 ـــــــ ـــــــــــــــــــــــــــــــــــــــــــــــــــ   

 150 

  



   

 

     
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 

 

 

  



   

 

     
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   

 

     
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   
        
      
 

Computer Maintenance 

1 

12 

][
 

2 

Federal Standard 1037C
    Glossary of 

Telecommunication Terms Test
 Measurements  Replacement 

Adjustment  Repairs     
     Functional Unit 
 

 
European Federation of National Maintenance Societies





   

 

     
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     
     
 

       
        

   Maintenance     
Preventive Maintenance

Repair
 

Preventive Maintenance 

Predictive MaintenanceRepair



      


       
      

 

Predictive maintenance (PdM) 

 




   

 

     
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
         

 

        
         
        

     
 

     
      

  
        

Computer System      


         
      BIOS

Start Up
      

      
       

 



   

 

     
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3 

31 

      
 

         
 

32Corrective Maintenance 

        
          

       
       

 
 

33Preventive Maintenance 


          

        
  
      
 



   

 

     
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          
   
 

 

      
 


 

       
 

 

  

 
 
 
 

4 

       




   

 

     
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       
 

41  

1        
     


       
  

2   
       

 
      


       


 

42 

1       
 

2       
     



   

 

     
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   
     
     

       
  



   

 

     
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 


 




  
 

        

 


 

1 

      
 

     
       

 
       

 



   

 

     
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
 

 

2 

     
  

 

    
       

       

 

3 

     



        




 



   

 

     
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4 

 



       

 

        
         

 
    

        
   


 



   

 

     
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 

      
      

 


 
 

          
Field Replaceable Units 

(FRU)    
 

    Backup   

     Documents 

      
        


Backup 

         

 



   

 

     
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
 

1 

    
 

1
      
 


 

2
       

        
 

3     
      

 

2 

   
 



   

 

     
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1        


 

2       
  




 

3        
 


         

 

4 

5

       
Bad Sector   

 
       
 



   

 

     
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3 


 

1     
       

 

2      
      


     
       

 

3     


        
        

 
 



   

 

     
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 


    
       

 

        
      
 

 User Manual
     

      
 

 
    

  
   Phillips   
       

      
       

Torx
 



   

 

     
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  
Torx  

  

   ESD   
        

   Ground   
       

   
    

 

       
 

 



   

 

     
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 Plastic Leadless Chip Carrier
PLCCBIOS 

  

 
 

 Avometer
VoltmeterVolt (V)Ammeter
Ampere (A)Ohmmeter
Ohm (Ω)
Digital Avometer

Digital Multimeter  


 

 

Digital Multimeter 



   

 

     
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  

  

 


 

       
 

 
       


       

      
       

White Vinegar11
    
   

 



   

 

     
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       
 

  
White Vinegar Spray  

 


      
 

      
 

 

  
  



   

 

     
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 

 

Hardware and Main Board  

  



   

 

     
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 



   

 

     
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Hardware 

  Computer
 Data

Information 


 
 

HardwareSoftware 


 Computer 

System

 

 
Input Units 
Central Processing Unit 
Output Units 

1Input Units 
MediaDevice

ComponentData
 



   

 

     
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 

      

 
Keyboard 



 

DIN 
 

 
PS/2, USB 

 
Mouse 


 

 


Serial 

 


PS/2, USB 

 
Scanner 




 



Parallel 

 

 
SCSI, USB 

  
Joystick 




 

 
Game Port 

 


 

USB 

  
 

Digital Camera  

 

 
Video IN, AV IN 

 

USB 



   

 

     
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      

  
Microphone  

 MIC
 





Graphical InterfaceWindows
Linux
 

2System or Processing Unit 




        
   System Case 

     
   
       

 

 



   

 

     
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 
System Case 







CPU 


Laptops

Housing 








 


 

 
Power Supply 




(AC)(DC) 






 

 

  
 

Main (Mother) Board  








 







 

  
 

Central Processing Unit 








 





 

Socket -or- Slot 



   

 

     
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  

VGA (Display) Card  








Monitor 



Expansion 

Slots 
PCI, AGP, PCIe 

  
RAM  








 








Banks 

  
Sound Card 








 




 
Expansion Slots 

PCIPCIe 

  
Fax Modem  




 
Internet 




 
Expansion Slots 

PCIPCIe 

  
Ethernet  




 
Local Network 




 
Expansion Slots 

PCIPCIe 



   
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 

Hard Disk Drive (HDD)  





 


 

Solid Stat Drive 
(SSD) 







 
IDE, SCSI, 
SATA, M.2 

  
 

Compact Disk Drive (CDD)  




 
Compact Disk (CD) 






 

IDE, SATA, SCSI 

  
 

Floppy Disk Drive (FDD)  




 
Floppy Disk (FD) 





 

  
 

I/O Ports 




 
Peripherals 




 




Main Board 



 



   

 

     
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3Output Units 

MediaDevice
 Component    Information

      
 

      

 
Monitor (Screen) 








 






 

 
Speakers 






 





 

  
Printer 




 



Parallel 

 

 
USB 

  
 



   

 

     
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Main (Mother) Board 

    
 CPU

Memory    Expansion Slots
CardsConnects

         
Hard DiskCompact Disk
Input and Output Units

 

 


   Chipset    

        
Buses
System Case 



   

 

     
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1 

 

11CPU Socket -or- Slot) 

  

Processor 

  

   
        

Multiprocessor Motherboard 

12Main Chipset 

     Microchips 
   Processor  
  RAM   Display Card 
 



   

 

     
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  
X48Intel X266VIA 

       
        Intel, VIA, 

AMD
 

   
NorthbridgeAMD Northbridge 

Northbridge Chipset 

      


      Ram
  PCIe  

Southbridge Chipset
 



   

 

     
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
Core logic chipset

       

 

 

Southbridge Chipset 

         
Northbridge

       
Northbridge     Hard Disk 

Drive Controller   I/O Controller
  Sound Adapter 

Network Adapter      
 



   

 

     
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 
VIA_VT82C686A 


Input/Output Controller Hub (ICH)

     
  Southbridge  Northbridge

    
 

2009Northbridge

     SouthbridgeNorthbridge

Platform Controller Hub (PCH) 

13Expansion Slots 

Input/Output Buses
Expansion Buses

PCI, AGP, PCIeSlots
       



   

 

     
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    
Expansion Boards 

  

14BIOS Chipset 

     BIOS
Low-Level 

RoutinesOperating System
      
    Keyboard   

PrinterPOST
 

  
AMIBIOS PhoenixBIOS 



   

 

     
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15CMOS 

 Battery   CMOS


CMOS      
Hard Disk

Password 

  
CMOS 

16Hard Disk Connector 


IDE1IDE2SATA
IDEIDE
 SATA M.2

NVME SSD 

  


 
IDE 


 
SATA 

 



   

 

     
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17Ram Slots 

     
BanksDIMMs
DIMMDDR 

 

18Power Connector 

   
Power Supply 

  

19Peripheral Connectors (Ports) 


      I/O Ports 

PS/2Parallel 



   

 

     
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Port  Printer  USB 
     
 External Disks  
 

 
Back Panel 

PS/2 LPT Serial VGA  USB LAN Sound 



   

 

     
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2BusesExpansion Slots 

   
     

        
Buses      
  

  CPU    
Byte 

Bus


         
        

 

Data Bus
        

  Address Bus     
  Control Bus     

 

         
 Data Bus      
        

RAM   



   

 

     
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I/O Ports      Buffers


     


Address Bus


RAM 

 80486 
  32 32 Bit

   0, 1  2^32
 4 Gigabyte 

 

 

 



   

 

     
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 
     Address Bus  

RAM
   
Buses 

21Internal Bus 

  Internal data bus 
 Memory bus   System bus  
Front-Side-Bus 

 CPU   
   Internal data bus   

Local bus 

22External Bus 

Expansion busI/O 

Bus      

Bridge 



   

 

     
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   DIB 
Pentium IIDual 

Independent BusSystem Bus 

   Front Side Bus (FSB)
RAM

Peripheral DevicesAdaptors
   Controllers 


 

    Back Side Bus (BSB)
CPUL2 

Cache 
CacheRAM 

 

 



   

 

     
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23I/O Buses 


I/O Buses
     
 

Industry Standard Architecture (ISA) 
Peripheral Component Interface (PCI) 
Advanced Graphic Port (AGP) 
Universal Serial Bus (USB) 
Communication and Network Riser (CNR) 
Audio/Modem Riser (AMR) 
Institute of Electrical and Electronic Engineers (IEEE)

 FireWire(63)
External HDD 


 

 Frequency  
HzMHz, GHz 

   Width    
Bits        
BitMB, GB32 Bit, 64 Bit 



   

 

     
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 
BUS Width 




     Built-in

      AT
82284 

 

 
 
  85    

 
 

Buses 



   

 

     
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  
Mhz 

 
(Bit) 


Bandwidth  

 

ISA 
 8 8  8 MB/s 

   8 16 16 MB/s 
EISA 8 32 33 MB/s 

VESA, VL-Bus 33 32 133 MB/s  

PCI 
Ver 1.0 33 32 133 MB/s  

Ver 2.066 64 528 MB/s  

 PCI-X Ver 1.0 133 64 1 GB/s 

AGP 
Ver 1.01x 66 x 1 32 264 MB/s  

P II, P III 2x 66 x 2 32 528 MB/s 

Ver 2.0 
4x 66 x 4 32 1056 MB/s P IV 
8x 66 x 8 32 2112 MB/s 

USB 

1.0     1.5: 12 MB/s 

Support 
127 Device 

2.0     480 MB/s 
effective [35:280] 

3.0   5 GB/s [usable 4]  

3.1   Up to 10 GB/s 

PCIe 
(Serial) 

 1x  256 [512] MB/s 


 

2x  512 [1024] MB/s  
4x  1 GB [2 GB]/s 
8x  2 GB [4 GB]/s 
16x  4 GB [8 GB]/s 

IEEE 
 

1349     400 MB/s Support  
63 Device  1394b   800 MB/s 

IDE 
ATA100 100 MB/s  
ATA133 133 MB/s 

SATA 

I (Revision 1.0 - 1.5 Gbit/s) 150 MB/s 

 II (Revision 2.0 - 3 Gbit/s) 300 MB/s 

III (Revision 3.0 - 6 Gbit/s) 600 MB/s 

Buses 



   

 

     
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3I/O Ports 

Description (Characterization)  Port form  

Power - Desktop 

Computers require a grounded (three prong) 
power outlet for proper operation.  

USB 

 - The Universal Serial Bus (USB) port is the 
most versatile interface used on modern 
computers. USB ports can be used to connect 
mice, keyboards, printers, scanners, cameras, 
external hard drives, network switches, etc. 

- There are three speed specifications for USB 
ports: USB 1.0, 2.0 and 3.0. USB ports come in 
six different forms: USB A, USB B, Mini-A, 
Mini-B, Micro-A, and Micro-B. 

 

Network/Ethernet (RJ-45) 

- The port used for networking on most 
modern computers is typically referred to as 
an Ethernet port but may also be called a RJ-
45 jack, network port, or Cat5 part.  

- The variety of names comes from the fact that 
most modern computers connect to Ethernet 
networks using category-5 twisted pair 
cables, which plug into RJ-45 jacks. 

 

Sound 

- Sound ports in computers can be used for 
headphones, speakers, or microphones. 

- These ports are often color-coded and marked 
with icons that represent their use. 

 



   

 

     
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Description (Characterization)  Port form  

VGA 

- The Video Graphics Array (VGA) port is used 
exclusively for video and has been the main 
PC-video interface for over 15 years.  

- This port is being replaced by Digital Video 
Interface (DVI) ports, and DVI-VGA adapters 
are available. 

 

DVI 

The DVI port is used for video on newer 
monitors. There are multiple versions of DVI 
that have a slightly different form or pin layout 

HDMI 

The HDMI is a higher-end video port. 
Alienware and the MAC mini were some of the 
first computers to come standard with these 
ports. This port can also handle audio input.  

Historical/Older Computer Ports 

Serial 

- The serial port, also known as a DB-9 port, is 
an older port that was used in the 1980’s for a 
variety of peripheral devices. In the 1990’s it 
was used primarily to connect mice, joysticks, 
and modems.  

- The serial port is almost completed phased 
out - some desktop computers have serial 
ports since it shares motherboard 
components in common with the parallel 
port. 

 



   

 

     
 

57

Description (Characterization)  Port form  

Parallel 

- The parallel port, also known as a DB-25 port, is 
primarily for printers/scanners, and is often 
referred to as the "printer port".  

- The parallel port is currently being phased out, 
with most printers interfacing using a USB port. 

 

PS/2 

- The PS/2 port was developed by IBM to connect 
keyboards and mice. Computers will usually 
have 2 of these ports, one purple (for the 
keyboard) and one green (for the mouse).  

- PS/2 was the standard for about 15 years, but is 
now being replaced by the USB port 

 

Firewire (IEEE 1394) 

- Firewire, also known as IEEE 1394, was 
developed by Apple Computers in 1995. 
"Firewire" is a trademarked term, and other 
companies use the same technology under 
different names.  

- Firewire is used for many devices and was 
much faster than its contemporary, USB 1.0, but 
has similar speeds to USB 2.0. Firewire never 
reached the popularity level of USB and has 
since been dropped by Apple on iPods (but not 
on their computers yet). 

 

Modem (RJ-11) 

The modem was the primary way to access 
(dialup) networks in the 80's and 90's. With 
broadband (cable and DSL) networks replacing 
dialup, many modern computers do not come 
with modems 

 



   

 

     
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4 

      
Main chipset
    

CPU 

 

  Intel 815G / ICH6R Pentium 4 

      Upgrade
     
 

 Form Factor
      System Case



   

 

     
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     
Physical design     


       

       
     AT, ATX, 

microATX, BLX, WTX, … 

    Main Chipset   
       

Specifications 

 FSB 

     
CPU

 

    RAM  
 

 AdaptorExpansion Cards
     

Display Adaptor    
 Built-in     
Card 



   

 

     
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 Peripheral


   Ports  
Expansion Slots     

 USB      
D-SUBDVI 

    HDD 
(P)ATA SATA RAID  

 

 Power Supply
 

    Brand Name 
      


       

GA-G41M-Combo 

Mother Board
Intel, Gigabyte, MSI, Asus, Biostar, … etc.




Intel, AMD, SIS, NVidia, and VIA



   

 

     
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Realtek, Broadcom
ATI, NVidia 

 Capacitors Resistors  
 

 
       BIOS

Network AdaptersSound Adapters



 

Apple
    Servers 

 

  GA-790XT-USB3
GigabyteAMD 790X

AMD SB750
Socket AM3AMD Phenom™ II X6 

 

 

 



   
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   
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   
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 

 

Central Processing Unit (CPU)  

  



   

 

     
 

65



   
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Processor Overview 

Processor  Microprocessor
   CPU   


     Die  
Instructions


Arithmetical, Logical, and Input/Output operations

 
 

       
 Arithmetic Logic Unit (ALU)  

 Control Unit (CU)
  Fetch     

Decodes Executes   
ALU 

IntelMicroprocessor
1971   Intel 4004 2300
60000640
Addressed 640 Bytes of Memory

8008, 



   
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80186, …, Pentium I … IV, Dual-core, Core2, Core I3 ... I7
XeonServer 

   
Intel Core i7 Intel Pentium 4 Intel i386 

  Advanced Micro Devices (AMD)
Intel
   AM, K5, K6, K7 as Athlon, K8 as 

Turion, Opteron, K10 as Athlon II, X2, Phenom and Ryzen 

   
AMD Phenom II AMD Athlon 46 AMD-K5 


(AIM)Apple, IBM, Motorloa
 Power PC

IntelIBM
UNIX-based operating system

Apple Macintosh 



   
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personal computers 
    Routers  

Interactive Multimedia 

   CPUs 
 Microprocessors      
    Single Chip 

 Integrated Circuit (IC) 
     ICs 

        
    Multi-core Processors 

      
      
System on a Chip (SoC) 


      

Multiprocessing   
    

       
     

      Xeon 
IntelOpteronAMD 



   
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  
Intel Xeon 5600 AMD Opteron 64 

 



   
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 

      CPU 


Die Substrate  Heatspreader
ProcessorCPU 

 

 

  Die     
     

 Cache 
Die       

DieIntegrated 

CircuitSemiconducting material 

  Substrate    
  
 Printed Circuit Board (PCB)  



   
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    Electrical and 

mechanical Interface  
   

Interact
   

 

 Heatspreader 
Thermal Interface  
      

CPU Heatthink  
       

        
 

     Brand
Frequency

FSBCache 

 

 



   

 

     
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 

Electrical contacts  
 CPU   

 

 Pins    CPU
   Holes

  
Pin Grid Array (PGA)
     Intel 
80186Pentium 4  PII
 Pentium III  Intel 

2004AMD 
  Balls     

  Ball Grid Array (BGA)  
AIMPowerPC 

 LandElectrical 

contacts     
  
Land Grid Array (LGA) 

CPU
2004
Intel, AMD 



   

 

     
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 

Pins
 Balls    CPUs 


CPUs 

 CPUs     
        

  CPUs 


 

1Single Edge Contact (SEC) 

 
SEC (Slot 1)PII, PIII 

Slot
 Package
 CPU    SEC  



   

 

     
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Expansion Cards
    

 

  
2 

SEC/Slot Package (Intel Pentium II) 

CPUSEC 

SEC/Slot CPU Package (Front view) 

Intel
Pentium IIPentium III

AMD 

2Zero Insertion Force (ZIF) 

Socket
CPU
   CPU     
CPU 

21 PGASocket PGACPU
PGA     

HolesCPU 



   

 

     
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 
 

CPUPGA PGA 370 

22LGALGA 

Interface    
Connectors     
CPUCPU 

  
CPUPGA PGA 370 

 LGA
     





   

 

     
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    CPU 
       

 CPU       CPU
       

   
CPU

 

 
SocketLGA 

 



   

 

     
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 

       
 CPUs       

CPU
: 

Socket 370, Socket 478 (Socket N), LGA 775 (Socket T), 

LGA 1150 (Socket H3), LGA 1151 (Socket H4), LGA 1200 

AMD
Socket AM4, Socket TR4, Socket SP3 

 

 

Supported CPU Families / 
Compatible with  

Bus Speed  Pins 
Num. 

Year CPU Interface / 
Socket Name  

Intel 8086, Intel 8088 5/10 MHz 40 1970s DIP 
Intel 80186, Intel 80286 

Intel 80386 6 - 40 MHz 68, 
132  PLCC 

Intel 80486 16 - 50 MHz 169 1989 Socket 1 (PGA) 

Intel Pentium 
Pentium MMX 

AMD K6 
50 - 66 MHz 321 1994 Socket 7 (PGA) 

AMD K6-II, III 
Cyrix MII 

66 - 100 MHz 321 1998 Super Socket 7 
(PGA) 

Intel Pentium Pro 60 - 66 MHz 387 1995 Socket 8 (PGA) 

Intel Pentium II, III 66 - 133 MHz 242 1997 Slot 1 (Slot) 

Pentium II Xeon 100 - 133 MHz 330 1998 Slot 2 (Slot) 

AMD Athlon 100 MHz 242 1999 Slot A (Slot) 

Intel Pentium III 
Intel Celeron 

VIA Cyrix, VIA C3 
66 - 133 MHz 370 1999 Socket 370 (PGA) 



   

 

     
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Supported CPU Families / 
Compatible with  

Bus Speed  Pins 
Num. 

Year CPU Interface / 
Socket Name  

Intel Pentium 4 
Intel Celeron 

Pentium 4 EE, M 

100 - 200 MHz 
or 

400 - 800 MT/s 
478 2000 

Socket 478 / 
Socket N (PGA) 

AMD Athlon 64 
AMD Sempron 
AMD Turion 64 

200 - 800 MHz 754 2003 Socket 754 (PGA) 

Intel Pentium 4 
Intel Pentium D 
Intel Celeron D 

Intel Core 2 Duo 
Intel Core 2 Quad 

Intel Xeon 

1600 MHz 775 2004 
LGA 775 / Socket 

T (LGA) 

Intel Atom (Notebook) 400 - 667 MHz 441 2008 
Socket 441 

(PGA) 

Intel Nehalem  
(1st gen) 

2.5 GT/s 1156 2009 
LGA 1156/  

Socket H (LGA) 

AMD Opteron 200 - 3200 MHz  2010 Socket G34/C32 

gen) nd2Intel Sandy Bridge ( 
Intel Ivy Bridge (3rd gen) 

5.7 GT/s 1155 2011 
LGA 1155 / 
Socket H2 

Intel Core i7, i5, i3 Series 
(2000, 3000) 

(For Notebook) 
2.5, 4.8 GT/s 988 2011 

rPGA 988B 
Socket G2  

Intel Haswell (4th gen) 
Intel Broadwell (5th gen) 

 1150 2013 
LGA 1150/ 
Socket H3 

Intel Skylake (6th gen) 
Intel Kaby Lake (7th gen) 

Intel Coffee Lake (8th gen) 
Intel Coffee Lake Refresh  

(9th gen) 

5 GT/s - 8 GT/s 1151 2015 
LGA 1151 / 
Socket H4 

AMD Ryzen 9, Ryzen 7, Ryzen 
5 & Ryzen 3  

1000, 3000, ..., 5000 series 
(Zen 3 Ryzen CPUs) 

 1331 2017 Socket AM4 

Intel Comet Lake (10th gen) 
Intel Rocket Lake (11th gen) 

 1200 2020 LGA 1200 

Intel Alder Lake (12th gen)  1700 2021 LGA 1700 

AMD Ryzen 7000 Series 
(Zen 4 Ryzen CPUs) 

 1718 2022 Socket AM5 



   

 

     
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 



   

 

     
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 

 

Main Memory or RAM  

  



   

 

     
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   

 

     
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Main Memory 

Random Access Memory 

(RAM)       
Static RAM (SRAM)
 Dynamic RAM (DRAM)  SRAM

         Refresh

  Cache L1, L2, L3  

DRAM 


 Wait State    
Main MemoryRAM 

RAM  Volatile 
ROM  

  
 System Memory 
RAM
 

RAMChipset
 Dynamic RAM (DRAM)   
       



   

 

     
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
 

    Modules
Chipset

  IC  Dual in-line package (DIP)
Banks

Memory Slots
   X

MB 

 
SDRAM PC-100MHz 

 
   Connectors
Notch
 



   

 

     
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RAM 

  
   Connectors

Notch
       
   RAM   

 

 
 

1SIMM 

SIMM Single In-Line Memory Module
32-bit

3.5304.2572
   Connector   

 

 
SIMM301 MB 



   

 

     
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2DIMM 

 DIMM Dual In-line Memory Module
64-bitSIMM72

      
168SDRAM
DDR1
184DDR2240DDR4288

microDIMM
144Small Outline DIMM (SO-DIMM)
72144200204260 

 
DIMM (SD-RAM) 

3RIMM 

RIMMRambus In-line Memory Module
DIMM

184        
 

 
RIMM (RD-RAM) 



   

 

     
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DRAM 


 

1EDO 

Extended Data Out RAM (EDO)


        
SIMMSO-DIMM72 DIMM168
    Access Time 5060
 

2SDRAM 

Synchronous DRAM  
Pentium 2,3Pentium 4
DIMM168
SO-DIMM
144Notches
 Connectors    
         

   
 66 100 133 

PC66PC100PC133 



   

 

     
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3RDRAMDRDRAM 

 Rambus DRAM Direct Rambus DRAM 
     Pentium 4

 Notches   
 Connectors   RIMM

     RIMMs   
    

    
Continuity RIMM (CRIMM)
RDRAM

266, 400, 533, 600, 800 MB/s 

4DDRDDR-SDRAM 

Double Data Rate RAM (DDR or DDR SDRAM)
       

    Pentium 4
DIMM

  Pins   
  DIMM      DDR

   Notch  
Connectors 

DDRDIMM 



   

 

     
 

88

 DDR1 SDRM184SO-DIM 200 
200, 266, 333, 400 MT/s 

 DDR2240SO-DIM200 
400, 533, 667, 800, 1066 MT/s 

 DDR3240SO-DIM204 
800, 1066, 1333, 1600 MT/s 

 DDR4288SO-DIM260 
1600, 2133, 2400, 2666, 3200, 3600 MT/s 

MT/sData rate
 MHz MT/s

   


 Data rate 8    Transfer rate
    MB/s   
Bandwidth 

  

  



   
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   

 

     
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 

 

Expansion Cards  

  



   

 

     
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   

 

     
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 

   Expansion Cards




Expansion Slots


       Buses
 

 


  

      PCI
PCI Expansion Slots 



   

 

     
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     
Internal CardsInterface Adapter

      
 

 
 

   

 

Video Card 
ISA , PCI , AGP 

ePCIor    

 

Sound Card 
ISA , PCI, AMR or 

PCIe 


 

 

Network Card 
ISA , PCI, CNR or 

PCIe  

 

Modem Card 
AMR,  PCI,  ISA 

 or CNR  

 

SCSI Interface 
ePCIor  PCI, ISA 

SCSI 

 

      
    

       
 



   
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1Expansion Slots 

 
PCIPCIe 

 

 
AGP 

 

 
PCI 



   

 

     
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2 


Controller

 InterfaceAdapterPort
 

       


 
 

CPU 
   transform   

 

  

 

      
 

      
System Case 

      
 

  



   

 

     
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3 

     Interfaces
 


Card Bus Connectors
 Expansion slot     

     PCI, AGP, PCI Express
SCSI 

 
PCI 

Discrete
Independent

ChipsetBuilt-inIntegrated or 

    Connector 
  Back Panel     

AC97Realtek
        
 



   

 

     
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Display Card 

     
     Monitor

     
       


      Pixels 
        

      
Pixels 


    
 AdapterBuilt-in   Card

     Display Card
  VGA Card Video Card

Display Adapter 

       
     1987 VGA Card

Video Graphics Array
(640 x 480 Pixel)

VGA 



   

 

     
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 SVGA Super VGA(800 x 600)
Extended Graphics Array (XGA)  (1024 x 768)
XGA 

 


      
 
  Windows  

GraphicsVideo Production 
 

    
 



   

 

     
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 

       
   

ROMBIOS 

 

 

1Cardbus ConnectorInterface 

     
Connectors
 

   Interfaces  
PCI  AGP (1x, 2x, 4x, 8x) 

  PCIe    



   

 

     
 

100


 PCI AGP  PCI Express (PCIe) 

 

 
 

 

2Video Memory Chipset 


   CPU   
 

MB163264128256512
1 24GB   

       
Resolution Pixel 



   

 

     
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
 

3Processor Chipset 


     CPU  




Digital
  

 GeForce  NVidia   Radeon
ATI 

    GeForce 6600 Radeon 9550
 

 Graphics Processing Unit (GPU)
  Graphics processing

3D 

Vision Processing Unit (VPU)   

       
 Convolutional network (CNN) 
 

Robotics, Internet-of-Things (IoT), Mobile, and Embedded applications 



   
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Integrated 
Northbridge

G41
   CPU   

   
RAM 

      
     

 
 

   

 

Connect3D Radeon 9550se Connect3D Radeon 9550se 

MSI GeForce2 MX 200 MSI  GeForce2  MX 200 

ATI All-In-Wonder 9600XT  ATI All-In-Wonder 9600XT 

4DAC 

     
     

    DAC
(16 Bit)
(65536)(24 Bit)(16)



   

 

     
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  (32 Bit)    (4000) 
 


 

5Connection Ports 



VGA (D-Sub)DVIHDMIDisplay-Port

 

VGAD-Shell (D-SUB)15
     (DB-15)  

 CRT Analog
 

DVIDigital Visual Interface
    Digital LCD  

    DB-15 
LCD        
     From digital-to-

analog-to-digital conversion 





   

 

     
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 HDMI    High Definition 

Multimedia Interface
Digital LCD HDMI   

  (Uncompressed digital video)
      Full HD (1080p)


 

       
HDMI version 2.142Gbps 

 

 Display Port (DP)   
       
 Video Electronics Standards Association 

(VESA)VGADVIDP 2.1
77.37Gbps



HDMI 



   

 

     
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
Audio/Video out 

(A/V out)  (A/V in)
    S-Video

 TV Tuner  
FM Tuner 

 
 

 

 
 

 DiscreteIntegrated 
 

     
   Workstation

Simulation
      


 



   

 

     
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   

 

     
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 

 

Hard Disk  

 



   

 

     
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   

 

     
 

109

Hard Disk 

Hard diskFixed storage 

deviceInternal hard 

drive    Main storage device
Installed  

  
     

 


     RAM  


 


 RAM     

         


 

   
WindowsC
 Mac Hard drive   


External hard drives 



   

 

     
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Hard Disk Types 

  

 
1Magnetic hard drives 

    

     

      
Hard Disk Drive (HDD) 

 Hard Disk Drive (HDD) 

   HDD   Device
 


System Case
    Hard disk
 

      
      
Logic Board   

 



   

 

     
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 
 


     
        

    Connection Ports  
Power Connector   

JumpersData Connector 

 
 



   

 

     
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    Magnetic
Technology     

  Bits Single bits
Platters
Bits 

 
 

 

1  Platter 

2  Read-Write Head 

3  Head Actuator Arm 

4  HDD Cover (Body) 

5  Spindle 

6  Head Actuator 



   

 

     
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      
Platters        

      
        Thin-film

Medium 

 
Platters 

Spindle
Spindle Motor

7200RPM
  Magnetic Read/Write Heads

      
Head arm

     
 Head actuator  

 Voice-coil   Linear 


HDD160 



   

 

     
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    0.07    


   Platters 
Spindle
       

   
       

Bits
Electromagnetic 

  
  

 
   

Land zone 

(LZ)
 



   

 

     
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 HDD Formatting 

  Platter  
Tracks

 Cylinders     
WindowsLinux

Formatting 

Low-level format 


   Tracks    

Sectors 
   

       
ASCI229δ512512 Byte

 Sector Track 
Platter 

 



   

 

     
 

116

High-level format 

    
Block of bytes     
 Format

    File Systems
FATNTFS    

SectorsClusters
  Clusters    

     Cluster  
Cluster
 Cluster  Partition   

       Partition 
Cluster

 

 HDD Form Factors 


HDD 

- 3.5 inch Form Factor3.5 4
5.75 

- 2.5 inch Form Factor 2.5 2.75

4 



   

 

     
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 

 



   

 

     
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2Solid-State Drives (SSDs) 

      


   Flash    SSDs
    

Access times    
        
SATA550 MB/SNVMe5000 MB/S 

 SSDs 

SSD

SSDController
NAND flash

   DRAM   
Cache memorySSD 

 



   

 

     
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    
NAND flash  Nonvolatile memory

NANDLogic gateNOT AND 

NAND flash
Array of blocksGrid
  Array of memory cells
Pages or sectors

   Bits     
Single-bit cells

  Single Level Cells/SLC   
2-bit cells  Multi-Level Cells 

/MLC3-bit cells
Triple-Level Cells /TLCQuad-bit cells 

/QLCSLCs
ReliabilityQLCs

  Grid
256  4 256KB and 4MB 

  CPU    
ControllerNAND flash 

      
 SSDs   Laptops
Tablets 



   

 

     
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 SSD Form Factors 

SSD
Add-In Card (AIC)PCIe

2.52.5 inch SATA SSD
U.2 form factor  

mSATAM.2 

 

- 2.5 inchSSD
    

 HDDs   
SDDs2.5

  SATA
    

 



   

 

     
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- mSATAmini-SATASSD
2.529.8550.8


       
mSATA 

- M.2Next Generation Form Factor (NGFF)


mSATA
 


M.2     M.2 
  SATAPCIe    M.2
     

Slim laptops and notebooks
     

Housing    
 SSD    
     NAND 

flash chipsCapacity 

 



   

 

     
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M.2 
 22 

  NVMe SSD  2242  2280 
   42  80   

     SSD  
 

NVMe SSD  2280    
4M.2

 

 



   

 

     
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Hard Disk Interfaces 




  Interface   
   SATASCSIPCIe  
 

 Controllers
Host adapters

   ATA IDE   
SATA  

PCIeM.2 

1PATA    
  Parallel Advanced Technology 

Attachment (PATA)PATA
 CompaqWestern Digital  1986 

   133  
ATAPATA

     IDE 
Enhanced Integrated Drive Electronics 

(EIDE)PATA   
       

 



   

 

     
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 IDE    Host 

adapter   IDE Controller
     IDE 

IDE
    IDE40
   Ribbon Cable 
 

 

ATA
ATA-4   ATAATA Packet Interface 

(ATAPI)    
CDATA (IDE)

ATA-7 UDMA-6133
  Ultra ATA 40 80

3.5HDD 

 



   

 

     
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2 SATA Serial ATA 
  ATAATAPI AHCI
SATA1 150

SATA2300SATA3 600
      

ATASATA 

  

SATAConnectors
7    
ATA     Power 

Connector15
3.5  HDD     

2.5HDDSSD 

3SCSI   Small Computer 

System Interface (SCSI)     
    





   

 

     
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       

        
    SCSI 

10000 

 
 

4SAS Serial Attached SCSI
  2004      SATA
Point-to-

point serial protocol SCSI 


   SAS 720015000 
(7200 rpm and 15000 rpm)SAS

  128      
   Full-duplex capabilities
SAS
      
SAS-4201722.5 Gbit/s 



   

 

     
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5PCIe    Peripheral 

Component Interconnect Express     


PCIe
PCI Special Interest Group (PCI-SIG) 2003 

   PCIe 
PCIe 1.0PCIe 6.02022
PCIe 3.0PCIe 4.0 

   PCIe  
  Non-Volatile Memory Express (NVMe) 


Flash   SSDs 
PCIe   NVMe    

PCIeSATA 

 

  1234
Lanesx1x2x4x8 



   

 

     
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M.2 

 

 

 

 

 



   

 

     
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SSD 

  

 



   

 

     
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HDD 

     
       
 

    

 


Gigabyte Capacity (GB) 

  Interface Type 

 
Revolutions Per Minute (RPM) 

Spindle Speed 
(RPM) 

  



 

Buffer Memory 
(Cache) 

 

Actuator Motor

 

Average Seek Time 
(msec) 

 




Spindle Motor
 

Average Latency 
(msec) 

 


Cache




 

Maximum External 
Transfer Rate 
(Mbits/sec) 

  Actuator Type 

 Specification ( Performance ) 

200 Capacity (GB) 

Ultra ATA-133 Interface Type 

7200 Spindle Speed (RPM) 

8MB Buffer Memory (Cache) 

<9.0 Average Seek Time (msec) 

4.17 Average Latency (msec) 

133 Maximum External Transfer Rate (Mbits/sec) 



   

 

     
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 

 

Basic Input Output System 

Windows7 

 



   

 

     
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   

 

     
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Software 

      


      
 

BIOS 

      
BIOS 

 Routines 
ROM

 

-1          
     Power On Self-

Test   POST 
-2       Setup  

        
. BIOS / CMOS Setup Program 

-3      
BIOS 

-4 Booting 

(Loading Operating System Files)
Bootetrap Loader 



   

 

     
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
 BIOS  
StandardLibraryofFunctions
 BIOSCalls Functions
 


Hardware 

  

BIOS
      BIOS


 

BIOS
    Drivers 

InterfaceHardware 



   
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CMOS: 

   CMOS 
  Setup    BIOS 

       
 64  


CMOS

       
       


 

   CMOS    

 Battery     
         

  CMOS     

 Setup
        

.      

. 



   
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     
 

Hard Disks 

CPU 

RAM 

DateTime 

Sequence Boot 

Passwords 

Setup 

   CMOS / BIOS   
 Setup     BIOS ROM 

 BIOS 
  

    BIOS  
        
       

Press DEL to enter SETUP
 Del   
 . 



   
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      
    

      
BIOS
CMOSCMOS 

     
     

Keyboard Error 
 

BIOS Errors 

      BIOS  
   POST     


   

          


BIOS
 

  BIOS  
 

     Beep Codes



   

 

     
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Text Errors Messages
BIOS

Display adapter
 

     BIOS


BIOS
        


  BIOS       
  Manual   


BIOS
 

1BIOS Beep Codes 

       


 BIOS     
     BIOS
      

Troubleshooting  



   

 

     
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      
   RAM

Display Card 

2BIOS Text Error Messages 

       
       

    
 

- CMOS battery failed. 

- No boot device was found. 

- Operating system not found. 

- CMOS checksum error - Defaults loaded. 

System startup 

Windows 7
 

1 Power-on self test (POST) phase 

2 Initial startup phase 

3 Windows Boot Manager phase 

4 Windows Boot Loader phase 

5 Kernel Loading phase 

6 Logon phase 



   

 

     
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 BIOS
 MBR
Master Boot Code
    Boot Code 
 

        File 

system      Windows Boot 

Manager (Bootmgr)  
 

 

  Bootmgr  Hibernation
   WINRESUME.EXE   

        
  

BCD
Boot Menu 



   

 

     
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       F8 
Advanced Boot Options

6464Bootmgr
    Windows Boot Loader 

(Winload.exe)  
         
 

 
 Invalid partition table_ 
 

 -  
 
 Missing operating system_ 
 
 

 -  
 
 Error loading operating system_ 
 
 

   Winload.exe  
   Windows Boot Loader Phase

 Kernel Loading phase    
Logon phase 

 



   

 

     
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 

 

F8Advanced Boot Options 

 

  

  



   

 

     
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 

 

 

 

 

 



   

 

     
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1 
 

GIGABYTE GA-790XT-USB3 
 
Model: 

Brand  GIGABYTE 
Model  GA-790XT-USB3 
Supported CPU: 

CPU Socket Type AM3 
CPU Type  Phenom II / Athlon II / Sempron 100 Series 
FSB   2600MHz Hyper Transport (5200 MT/s) 

 
Chipsets: 

North Bridge  AMD 790X 
South Bridge  AMD SB750 
Memory: 

Number of Memory Slots  4×240pin 
Memory Standard   DDR3 1866(OC)/1333/1066 
Maximum Memory Supported 16GB 
Channel Supported   Dual Channel 
Expansion Slots: 

PCI Express 2.0 x16 
1 x PCI Express x16 slot, running at x16 
1 x PCI Express x16 slot, running at x8. 
 
Note: For optimum performance, if only one PCI Express graphics card is to be 

installed, be sure to install it in the PCIEX16 slot. The PCIEX8 slot shares 
bandwidth with the PCIEX16 slot. When PCIEX8 is populated with a PCI 
Express graphics card, the PCIEX16 slot will operate at up to x8 mode. 

 
PCI Express x1 2 
PCI Slots  3 
Storage Devices: 

PATA   1 x ATA133 2 Dev. Max 
SATA 3Gb/s  6 
SATA RAID  0/1/5/10/JBOD 
Onboard Video: 

Onboard Video Chipset None 



   

 

     
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Onboard Audio: 

Audio Chipset Realtek ALC889 
Audio Channels 8 Channels 
Onboard LAN: 

LAN Chipset  Realtek 8111DL 
Max LAN Speed 10/100/1000Mbps 
Rear Panel Ports 

PS/2   2 
USB 1.1/2.0  6 x USB 2.0 
USB 3.0  2 x USB 3.0 
IEEE 1394  2 x IEEE 1394a 
eSATA  2 x eSATA 3Gb/s 
S/PDIF Out  1 x Optical, 1 x Coaxial 
Audio Ports  6 Ports 
Internal I/O Connectors: 

Onboard USB 4 x USB 2.0 
Onboard 1394 1 x 1394a 
Physical Spec: 

Form Factor  ATX 
Dimensions  12.0" x 9.6" 
Power Pin  24 Pin 
Features: 

Features: 
Advanced 8+2 phase CPU VRM power design for AMD high-TDP 
140W CPU support 
 
2 PCI-E 2.0 x16 interface with ATI CrossFireX support for ultimate 
graphics performance 
 
The unique GIGABYTE DualBIOS technology delivering highest 
level failure protection  
 
The Precision OV provides more precision voltage control for 
system. 

Manufacturer Warranty 

Parts:  3 years limited 
Labor:  3 years limited 

 



   

 

     
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2 
  

Intel Core i3-4100U 

  
Series Intel Core i3 

Codename Haswell 

Clock Rate 1800 MHz 

Level 1 Cache 128 KB 

Level 2 Cache 512 KB 

Level 3 Cache 3072 KB 

Number of Cores / Threads 2 / 4 

Max. Power Consumption  

(TDP = Thermal Design Power) 
15 Watt 

Manufacturing Technology 22 nm 

Max. Temperature 100 °C 

Features 

HD Graphics 4400 (200 - 1000 
MHz), 

DDR3(L)-1600 Memory 
Controller,  

HyperThreading,  

AVX, AVX2, Quick Sync, 
Virtualization, AES-NI 

GPU 
Intel HD Graphics 4400 (200 - 
1000 MHz) 

64 Bit 64 Bit support  

Hardware Virtualization VT-x, VT-d 

Announcement Date 06/04/2013 



   

 

     
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AMD A8-4500M 

  
Series AMD A-Series 

Codename Trinity 

Clock Rate 1900 - 2800 MHz 

Level 2 Cache 4096 KB 

Number of Cores / Threads 4 / 4 

Max. Power Consumption  
(TDP = Thermal Design Power) 

35 Watt 

Transistor Count 1303 million 

Manufacturing Technology 32 nm 

Die Size 246 mm2 

Features 
SSE (1, 2, 3, 3S, 4.1, 4.2, 
4A), x86-64, AES, AVX, 
FMA 

64 Bit 64 Bit support  

Hardware Virtualization AMD-V 

Announcement Date 05/15/2012 

 



   

 

     
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3 
 

 
 

Description Code Resolution 

   

* (Color Graphics Adapter) CGA 320 x 200 

* (Enhanced Graphics Adapter) EGA 640 x 350 

    

(Video Graphics Array) VGA 640 x 480 

(Super Video Graphics Array) SVGA 800 x 600 

(High-Definition Television 720i/p) HDTV 1280 x 720 

(Extended Graphics Array) XGA 1024 x 768 

(Wide Extended Graphics Array) WXGA 1366 x 768 

(Super Extended Graphics Array) SXGA 1280 x 1024 

(Super Extended Graphics Array+) SXGA+ 1400 x 1050 

(Wide Super Extended Graphics Array) WSXGA 1600 x 1024 

(Wide Super Extended Graphics Array+) WSXGA+ 1680 x 1050 

(High-Definition Television 1080i/p) HDTV 1920 x 1080 

(Ultra Extended Graphics Array) UXGA 1600 x 1200 

(Wide Ultra Extended Graphics Array) WUXGA 1920 x 1200 

(Quad Extended Graphics Array) QXGA 2048 x 1536 



   

 

     
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Description Code Resolution 

(Quad Super Extended Graphics Array) QSXGA 2560 x 2048 

(Wide Quad Super Extended Graphics Array) WQSXGA 3200 x 2048 

(Quad Ultra Extended Graphics Array) QUXGA 3200 x 2400 

(Wide Quad Ultra Extended Graphics Array) WQUXGA 3840 x 2400 

(Hex Super Extended Graphics Array) HSXGA 5120 x 4096 

(Wide Hex Super Extended Graphics Array) WHSXGA 6400 x 4096 

(Hex Ultra Extended Graphics Array) HUXGA 6400 x 4800 

(Wide Hex Ultra Extended Graphics Array) WHUXGA 7680 x 4800 

 
 
* Legacy Resolutions no longer supported (included only for reference) 
 
 
 
 

 
 



   

 

     
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