Two Computer Architectures

Excerpt from www.ami.ac.uk, 1999 Bolton Institute and Northumbria University

The architectures used in the Intel 8080 and the Motorola 6800 were very different. 

8080

The Intel 8080 used a register based architecture with registers AX, BX, CX, DX, and HL, all 16 bit but capable of being used as 8 bit register pairs so that the AX register could be used as two separate registers AH and AL.  AH was really just the higher byte of register AX; and AL the lower byte.  In this way, the AX, BX, CX, DX, and HL registers could be used as AH, AL, BH, BL, CH, CL, DH, DL, H, and L 8 bit registers. 

Another thing about the 8080 was its separate I/O map.  This meant that to perform byte-wide input/output to hardware, special instructions were used: IN to input from byte-wide input ports, OUT to output to byte-wide output ports.  Access to memory involved access to a different memory map using typically the MOV instruction. 

6800

The Motorola 6800 microprocessor used what is called "Memory Mapped I/O" which means that both memory and byte-wide input/output share the same memory map. 

The register set was much smaller, consisting of two 8 bit accumulators (A and B) and a 16 bit index register called X.  These registers could however support a range of addressing modes which, in effect, made up for the fewer registers (and also made for simpler programming).  Both microprocessors had other registers but we will ignore these since we have not yet formally looked at the microprocessor in detail. 

To input data from memory or from I/O requires the use of the LDAA instruction, to write data to memory or I/O requires the use of the STAA instruction.  Access to the X register was via its own set of instructions, ie. LDX and STX.

Developments

Intel and Motorola have maintained the fundamental differences in architecture during the development of later microprocessors. 

In the case of the Intel range of microprocessors, the 8080 evolved into the 8085 (also 8 bit like the 8080), then the third generation 16 bit 8086 microprocessor which, in its 8088 pseudo 16 bit form, was used in the first IBM PCs.  The 8088 was an 8086 but with only an 8 bit data bus.  This made it easier to interface to the common 8 bit peripheral devices available at the time.  In time this was followed by the 80186, the 80286, the 800386 (a 32 bit processor), and 80486, leading to the Pentium range of microprocessors (64 bit processors) available today.  The 80x86 and Pentium processors have all been designed for use in personal computer type applications and have large memory maps. 

The Motorola range of microprocessors followed a similar path with the 6800 replaced by the 6809 (8 bit), then the 68000 (16 bit), the 68010, 68020, and 68030 used in many workstations and of course the Apple MAC range of personal computers.
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Instruction set samples

	8080
	6800

	Assembly
code
	Instruction
code
	Meaning
	#
clock cycles
	Assembly
code
	Instruction
code
	Meaning
	#
clock cycles

	MOV r1, r2
	01000000
	Move reg to reg
	5
	TAB
	00010110
	Transfer A to B
	2

	INR r
	00000100
	Increment reg
	5
	INCA
	01001100
	Increment A
	2

	INR M
	00110100
	Increment memory
	10
	INC
	01101100
	Increment memory
	7

	ADD r
	10000000
	Add reg to A
	4
	
	
	
	

	ADD M
	10000110
	Add memory to A
	7
	ADDA
	
	Add memory to A
	2/5 *

	IN
	11011011
	Input
	10
	
	
	
	

	OUT
	11010011
	Output
	10
	
	
	
	

	PUSH B
	11000101
	Push B&C onto stack
	11
	PSHA
	00110101
	Push A onto stack
	4

	STA
	00110010
	Store A direct
	13
	STAA
	10010111
	Store A (direct)
	4


* 
6800 instruction set has four memory addressing modes: immediate, direct, index, extended. Clock cycles immediate and indexed

The Pentium Microprocessor 
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Source: Lay Networks. http://www.laynetworks.com/Block%20diagram%20of%20the%20Pentium.htm
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A single Board processor using the Pentium

Source: Concurrent Technologies http://www.gocct.com/sheets/diagram/cpeppp2x.htm
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