Abstract
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This project was done with the intent of submitting it as an EE1000 assignment and the report would focus mainly on how a computer was assembled from the beginning and pictures would be put up as well to enable the reader have a clearer view of my descriptions.

In addition, I had attached an appendix that contained the motherboard layout that I would refer to in the course of my report. Also included would be some pictures of all the computer peripherals that would be essential in the assembling of a PC.

Introduction
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For those who are caught up with the need for better performance, a bigger disk drive and better graphics will think of either paying to get a ready-made PC or by building one on their own. However, if we rationalize our options, building a PC not only provides a high degree of satisfaction but is also cost saving as well.

Before we embark to build a PC, we should make an honest assessment of what our computing needs are. A processor with a least a Pentium 166Mhz is highly recommended. Also, a non-Intel chip (for example, Cyrix) can also be bought if one is on a tight budget. AMD also markets an excellent line of CPUs that compete with Intel and Cyrix.

If we are building a Pentium system, an AT motherboard and casing will suffice. For Pentium II systems and above, ATX may be our only choice. For hard disk, it is highly recommended to settle for one with at least a 2 to 3Gb of storage space. If the budget allows, it will be better to get at least 4Gb of hard disk space. 

As for RAM, for Pentium-class computers, memory are usually banked in pairs and hence if one is planning to equip his PC with 32Mb of RAM, 2-16Mb SIMMs should be bought instead of 1-32Mb SIMM.

As multimedia has become an important part of the present computing experience, most programs that are entertaining in nature require a CD drive and a sound card. Most major software is now installed from a CD and some packages are available on CD only. Therefore, it is highly recommended to get them too.

To choose a source for our hardware, computer fairs are great sources for parts in terms of price. Also, in most cases, we will be able to find brand names for items such as hard drives, CD drives and modems. Most importantly, the best approach to planning a computer in a way is to use a spreadsheet and this spreadsheet should contain all the elements required to build a computer and the estimated costs required.

Objectives
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1. To assemble a PC from scratch

2. To understand the workings and

Equipment/Peripherals
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1. AT casing with power supply

2. S1563D HX Motherboard

3. I/O Adapter - COM + LPT (2 Serial, 1 Parallel)

4. Dual IDE cables

5. CPU Cache Memory (512k L2 integrated)

6. CPU (Pentium 166 MHz) with heat sink integrated

7. Video Card (Diamond Edge 3D w/2Mb Ram)

8. Sound Card (Radioforte AWE 16 Bit)

9. Internal Modem (Novaport 28.8 kbps)

10. External Modem with Adapter (U.S. Robotics 56 kbps)

11. Memory (2x16Mb, 2x8Mb EDO)

12. Hard Drive (NEC 2.1Gb)

13. Floppy Drive (NEC 1.44Mb 3 1/2()

14. CD-ROM Drive (NEC 16-speed)

15. Keyboard (Windows 95 -104 key)

16. Mouse (PS/2)

17. Power Cables and cables for Indicator Lights

18. Screwdrivers and screws

19. System disk (to start up system)

Procedure
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1. Remove System Case

This is a relatively easy procedure that involved the removal of the casing. A screwdriver was used to remove the six screws at the edge of the case. After the screws were removed, the entire case cover came off in one piece. The top and sides came off as a cover. (Refer to Fig. 1)
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2. Case Preparation

Before assembling was to be done, the screw supply that came with the case was inspected. There were two types of screws:

· Chassis screws - Screws that were used tighten down cards, etc.

· Smaller screws - Like the chassis screws but with a smaller diameter. It was used to fasten the motherboard in.

· Standoffs - These were screws used to hold the motherboard about 1/8 inches from the motherboard mounting plate. Their ends had threaded openings in them that could accept the smaller chassis screws.

· Washers.

3. Configuration of Motherboard

Before configuring the motherboard, it was essential to read the manual that accompanied it. Also, it was necessary to know how to manipulate a jumper. A jumper is nothing more than a piece of pins, each carrying an electric current. When these pins were left in an unconnected state, the small plastic cap would not be placed over them and the circuit was deemed to be open of "off". If the cap was to be placed over the two pins, the circuit would now be closed or "on". For my system which was a Pentium 166, my jumper settings were as follows:

(Refer to Appendix B for the motherboard layout of the jumper positions).

J13
J19
J20

1-2
On
On

4. Install CPU

The interface for my CPU is a Socket 7 that made use of the zero -insertion force (ZIF) socket. Before the chip was installed, it was turned over and the pins were inspected to ensure that the pins were not bent. Next, the chip was oriented by locating Pin 1 on both the chip and the socket. The Pin 1 on the chip was marked by a little dot on one corner. On the socket, there was a big "1" to indicate that it was meant for Pin 1 of the chip. 

The ZIF socket was opened by grabbing the lever on one side of the socket and opening it. The lever was pulled from the closed, level position to the open, vertical position. The processor was then inserted into the socket. After it was done, the ZIF socket was closed by pushing down the lever and ensuring that it had snapped into place.
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For my chip, the heat sink was built in together with it and thus it had already been attached when I placed the chip in the ZIF socket.
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5. Install Motherboard

Once the case was positioned correctly for work, the holes were located on the motherboard and the holes on the case. The motherboard was fixed into the catch at the two ends of the casing by exerting some force and six screws were used to tighten the motherboard down. The board was then inspected to ensure that it has been secured firmly to the casing.

Next, the power to the motherboard was connected. On my AT system, two leads from the power supply labelled P8 and P9 were found and these two connectors would connect to a large 12-pin connector on the motherboard. It was ensured that the black wires were in the middle, right next to each other.

6. Install Memory

On my Pentium system, the memory modules must be installed in pairs. In my case, I had chosen to use Bank 0 and Bank 1 for my memory modules. One pair of memory (16Mb each) was placed in Bank 0 and the other pair (8Mb each) was placed in Bank 1. (Refer to Fig. 3)

In order to put in my memory modules, it was needed to place them at an angle and pushed in till they lock into place. After all the modules had been inserted, they were checked to ensure that they had been secured.

7.
Installation of I/O Connectors and Mouse

In this step, the I/O connectors such as the serial/parallel ports were installed. AT boards came with slot inserts that had the parallel and serial ports mounted on them. (Refer to Fig. 4)

A 9-pin slot was chosen for my external modem serial port and a 25-pin slot was chosen for my parallel printer port. The cover was removed from these slots. Next, they were connected to the motherboard by means of an IDE cable. By using the board manual, it was determined which connectors were for the ports. In this case, they were labeled "Parallel Port" for printer and "COM 1" (or "COM 2") which was the 9-pin connector for the external modem. (Refer to Appendix B for board layout of the S1563D motherboard). When connecting the cables, it was ensured that the red side of the ribbon cable was lined up with Pin 1.


7. Installation of Floppy Drive

A bay that fit the drive was selected and the power supply to the drive was connected. On 3.5 inches drives, the plug was the smallest coming out of the power supply. A floppy cable was connected from the motherboard, marked "Floppy Con.", to the drive itself. After it had been done, the drive was checked to ensure that all connections were done properly. (Refer to Fig. 5)


8. Installation of Hard Drive

The hard drive was slid into an available drive rail of the case and screwed into place. Just as the floppy drive, the power cable that was a 4-wire connector was connected. After it had been done, one end of the IDE cable was attached to the drive and the other end was connected to the IDE Controller, marked by "Primary IDE" on the motherboard. After this, the drive was checked to ensure that all connections were done properly. (Refer to Fig. 6)



9. Installation of CD-Rom Drive

The drive bay cover was removed and the drive was screwed into place. It was ensured that the front of the drive was flushed with the front of the case. After that had been done, the power supply to the drive was connected by means of a 4-wire power plug. Next, the IDE cable was attached, one end to the CD-ROM, the other end to the IDE Controller, marked by "Secondary IDE" on the motherboard. It was ensured that the Pin 1 of the IDE cable was correctly connected. (Refer to Figs. 7,8)


10.
Installing the Sound Card

A correct slot (ISA Slot 4) for the Sound card was chosen and the case insert that corresponded to the slot on the motherboard was removed by unscrewing it. The sound card was inserted in the slot by pushing it down hard and at the same time making sure that the motherboard would not bend. The card was then screwed into place. (Refer to Fig. 9)


10. Installing the Graphics Card

The Graphics card required a PCI slot. From the motherboard layout, there were 4  PCI slots. The case insert that corresponded to the slot (PCI Slot 4) on the motherboard was chosen by unscrewing it. The graphics card was then pushed into the slot and screwed in place. (Refer to Fig. 10)

13. 
Installing the Internal Modem Card

Another ISA slot (ISA Slot 5) was chosen for the internal modem card and the card was inserted, following the procedure as for the installation of Sound card. For the internal modem card, a virtual COM port (Port 3) will be created and hence there was no need for any IDE cable connection. (Refer to Fig. 10)


14.
Connecting the Cables for Indicator lights
After the cards are secured, the cables that were required to power up the indicator lights at the front of the CPU were connected. (Refer to Fig. 10) From the manual of the motherboard, the DRAM Voltage settings for 5V are as follows:

Volts
J1
J2
J11
J12
J8
J9
J10

5V
On
On
On
On
Off
Off
Off

For I/O selection, J14 and J15 were used.


J14
J15

For COM 1 and 2
1-2
1-2

For Keylock Connector (J22),

Pins 1 to 3 were assigned to power LED, where

Pin 1 - Led Output; Pin2 - No Connect; Pin 3 - Ground

J24 was used for HDD LED.

The Pinout Assignments were:

1
Cathode

2
Anode

3
Cathode

4
Anode

J25 was used for turbo LED Connector. 

The Pinout Assignments were:

1
Cathode

2
Anode

J26 was used for turbo switch.

J27 was used for reset connector.

15. Post Assembly

A valid system disk was needed to start the system. The LED lights were checked to ensure that they functioned well. The hard drive should also power up. The hard drive was allowed to be auto-detected.  However before I booted up my system, some checks were made:

· Drives properly connected to power.

· Power switch was off P8 and P9 were connected properly, with black cables in the middle.

· IDE cables attached correctly with the red edge on Pin 1.

· All connections were tight.

· CPU voltage settings were correct.

· Cards fully secured in slots.

After all these had been done, all external peripherals which included the mouse, keyboard, external modem, monitor, printer and speakers were connected to the system.

Conclusion


From this project, apart from enabling myself to familiarize with the procedure of assembling a PC, also proved to be useful in terms of planning as to know which parts were compatible. Furthermore, I was also required to acquire and handle sensitive electronic components. Another great advantage was that it helped me understand my system better and repair it if needed by myself. I could also configure my PC to suit my needs as well.

This project was generally divided into three parts. Firstly, the various parts and peripherals required for assembling was selected and purchased according to my personal needs. Secondly, after checking that I had everything ready, I embarked on the assembling which was done with much care and checks were made after every step of installation. Lastly, when the PC was finally assembled, it was turned on and troubleshooting was done until the performance was satisfactory. The hardware drivers and other software were subsequently installed into the PC.
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Fig. 7: Installation of CD-Rom Drive





CPU Chip





Fig 3: Inserting the RAM into place





Fig. 2: Installation of CPU on MotherBoard





Fig 10: Installation of Graphics and Internal Modem cards





Graphics card





Fig. 1: Removing of system casing





RAM modules





Fig. 4: Installation of I/O connectors
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Fig. 5: Putting the floppy drive into place





Floppy Drive





Fig. 6: Installation of Hard Drive
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Fig. 9: Installation of Sound card





Fig. 8: Cable connections for the drives
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Connecting cables for the three drives
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