Multi Media Microcomputer Hardware – Week3
The motherboard is the main board of the computer and has the following components: CPU & chip set>system clock>ROM BIOS>CMOS chip & battery>RAM>RAM cache>Bus with expansion slots>jumpers>ports>power supply connections.

The chip speed is measured in megahertz (MHz) where 1 MHz is equal to 1 million clock cycles/beats per second. The more frequent a system clock beats the faster the CPU can process instructions. The CPU has program instructions coded into it and there are two types of instruction set, CISC (Complex Instruction Set Computer) and RISC (Reduced Instruction Set Computer). CISC is the traditional chip set design and is used with both Intel and Cyrix chips. RISC chips have fewer instructions to process so they process much faster when there are few complex calculations to perform. RISC is ideal for video and communication packages and is used by the chip manufacturer AMD. 

The CPU has a cooling fan to blow air over the chip; some also have heat sinks that dissipate the heat away from the CPU. A fan is the preferred method.

Word size is the largest number of bits that the CPU can process in one operation (16-64 bits) and is referred to as the internal data path. The data path is the largest number of bits that the can be transported to the CPU (16-64 bits) on the bus. The CPU's primary purpose is processing data / performing calculations. Each generation of Intel CPU chip has been able to perform the calculation of adding two numbers together, in fewer clock cycles than the previous generation. 

· A 386 required 6 clock ticks to add two numbers

· A 486 can add two numbers in two clock ticks

· A Pentium CPU can add two numbers in one clock tick 

· The Pentium 2 chip can add 3 numbers in one clock tick

When choosing a CPU for multimedia applications you need to consider a processor that has floating point capabilities with Integer capabilities and MMX (Multi Media Extension). When choosing a CPU the specifications quote the clock speed in MHz, however the more important number is the length of time between clock ticks. These time periods are measured in nanoseconds.

Modern CPU's insert into the motherboard via a ZIF (Zero Insertion Force) socket that lifts the CPU up and down with a lever. The bottom of the CPU has pins that are laid out in a SPGA (Staggered Pin Grid Array) pattern. Modern Pentiums use a slot 1 connector that has 242 pins.

RAM is stored physically on SIMMs and DIMMs, new systems use DIMMs that have 168 pins on the edge connector. The two types of RAM are SRAM (Static RAM) and DRAM (Dynamic RAM). DRAM needs to be continually refreshed to keep its contents whereas SRAM needs no refreshing because it holds data as long as there is power to the system. SRAM is therefore faster and is used for memory caching.

Memory cache that is included on the CPU itself is termed internal or Level 1 cache. Level 2 cache is external cache that is part of the CPU chip housing but not part of the CPU itself. 

Parity is an error checking facility used to test the integrity of data. One bit is added to a byte and is termed the parity bit. When data is written to RAM the computer calculates how many on bits there is (binary 1) in the byte. If the computer is using odd parity checking it places a 1 or 0 in the parity box so that the total number of odd bits odd.

ODD PARITY EXAMPLE (binary 65 - ASCII 'A')

	
	
	
	
	
	
	
	
	Parity bit

	0
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	0
	0
	0
	0
	0
	1
	1


USB (Universal Serial Bus) is designed to replace existing serial port technology. It is much faster than a serial port and the USB controller only uses one set of resources to manage all devices. USB ports can be added to systems that do not have them by means of a PCI-USB controller card that is inserted into a PCI expansion slot.  USB devices can be hot swapped (plugged in while the PC is running and configured without rebooting). One USB device can be used as a port for another, or a device can serve as a hub. USB cable has four wires, two for power and two for communication, the controller uses polling to determine which devices are trying to transmit or receive data. 

In summary, USB ports are designed to replace existing serial and parallel ports, it makes the installation and configuration of I/O devices easier and it provides room for 127 devices that are daisy chained together.

Data travels between the CPU and memory on parallel wires called a bus. The CPU is the fastest device on the motherboard and it has to be slowed down to match the memory and I/O device speed. Every bus operation begins with a new clock tick. If the CPU requires data from memory, it places the address of the data on the bus. At each new clock tick the CPU checks the signal on a control wire and if there is no signal it waits for the next clock tick; this is called a Wait state. 

When a CPU is waiting for another device to respond it cannot perform any other operation. The very fastest CPU will be slowed down if it has to move a lot of data in and out of slower I/O devices. This is why it is important to put the most demanding devices of your PC on the fastest bus, i.e. PCI, SCSI and FireWire.

The first bus was the ISA bus; it had an 8-bit data path originally and then a 16-bit data path. An 8-bit data path means that the bus can move 8 bits at one time. EISA (Extended Industry Standard Architecture) has a 32-bit data path and is backward compatible with the ISA bus. FireWire (IEEE1394) uses a serial method of transmitting data along the bus. As with USB, FireWire is managed by a single host controller and given a single set of system resources to manage all devices on its bus. Where USB is designed to replace current serial technology, FireWire is designed to replace existing SCSI technology.

 The PCI (Peripheral Component Interconnect) bus is the standard bus for Pentium CPU's. As well as supporting I/O devices connected to it, the PCI bus interfaces between the memory bus and the expansion bus. The memory bus is isolated from the expansion bus by the PCI bus, this connection is known as the PCI Bridge. 

The AGP (Accelerated Graphics Port) is designed to provide fast access for video; the motherboard has a single AGP slot that supports one card. The AGP bus runs at the same speed as the memory bus and connects directly to the memory bus. The AGP bus renders 3d graphics very well and has a feature called DIME (Direct Memory Execute). This feature allows the AGP card to share system memory with the CPU. To have an AGP card run at its full potential the system board should be rated to 100MHz.







