80835 Microprocessor
Architecture

8-bit general purpose up

Capable of addressing 64 k of memory
Has 40 pins

Requires +5 v power supply

Can operate with 3 MHz clock

8085 upward compatible
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The ALU

 In addition to the arithmetic & logic circuits, the
ALU includes the accumulator, which 1s part of
every arithmetic & logic operation.

* Also, the ALU includes a temporary register used
for holding data temporarily during the execution
of the operation. This temporary register 1s not
accessible by the programmer.



* Registers

— General Purpose Registers
, L0, 0, & 1 (8 bit registers)
 Can be used singly
* Or can be used as 16 bit register pairs

_ BC, DE, HL
 H & L can be used as a data pointer (holds memory
address)
. . Accumulator Flags
— Special Purpose Registers s C
(8 bit register) H L
— Store 8 bit data Toge e

— Store the result of an operation
— Store 8 bit data during I/O transfer Address |16 \ 8 ‘ Data




— & bit register — shows the status of the microprocessor before/after an
operation

— S (sign flag), Z (zero flag), AC (auxillary carry flag), P (parity flag) &
CY (carry flag)

D7 D6 D5 D4 D3 D2 D1 DO

S Z X AC X P X CY

e Used for indicating the sign of the data in the accumulator
« The sign flag is set if negative (1 — negative)
» The sign flag 1s reset if positive (0 —positive)









The Internal Architecture

* We have already discussed the general purpose
registers, the Accumulator, and the flags.

* The Program Counter (PC)

— Thais 1s a register that 1s used to control the sequencing
of the execution of instructions.

— This register always holds the address of the next
instruction.

— Since 1t holds an address, 1t must be 16 bits wide.



The Internal Architecture

* The Stack pointer

— The stack pointer 1s also a 16-bit register that 1s
used to point into memory.

— The memory this register points to is a special
area called the stack.

— The stack 1s an area of memory used to hold
data that will be retreived soon.

ro\

— The stack 1s usually accessed in a Last In First
Out (LIFO) fashion.



Non Programmable Registers

— Instruction is stored in IR after fetched by processor
— Decoder decodes instruction in IR

Internal Clock generator

— 3.125 MHz internally
— 6.25 MHz externally



The Address and Data Busses

* The address bus has 8 signal lines A8 — A15
which are unidirectional.

* The other 8 address bits are multiplexed (time
shared) with the 8 data bits.

— So, the bits ADO — AD7 are bi-directional and serve as
and at the same time.

* During the execution of the instruction, these lines carry the
address bits during the early part, then during the late parts of
the execution, they carry the 8 data bits.

— In order to separate the address from the data, we can

use a latch to save the value before the function of the
bits changes.



Demultiplexing AD7-ADO

— From the above description, 1t becomes obvious
that the AD7— ADO lines are serving a dual purpose
and that they need to be demultiplexed to get all the
information.

— The high order bits of the address remain on the
bus for three clock periods. However, the low order
bits remain for only one clock period and they
would be lost i1f they are not saved externally. Also,
notice that the low order bits of the address
disappear when they are needed most.

— To make sure we have the entire address for the
full three clock cycles, we will use an external latch
to save the value of AD7— ADO when 1t 1s carrying
the address bits. We use the ALE signal to enable
this latch.










1 A | -
| ey
:. '\'”[l:,i | RO R "'II‘:-.'
I | ! . e m mm Tre R m i e m— ‘..:|-|-
|| . ol
| 1%
1 —— e — — T4y
bommi i s = e —— e ———— = a | n —— "::'I-.I
| — T - — A
| | -
i R Lo i
| 5.1_@-![ - t— A
. . | L ! r'
| - N el |:::.IT'|
T —
F —tu i '"'ﬁlr""’“_'_ i
| | | |
- L L
i S |
| H "
| || I 1 i
1 e Y ”\' = 1l| ! 1 o L
1 I._-.... = g v a'i""'“""lll I v .| . .| i 'k
|: | L 1 e
. | 1 [ el
- gl

o . B P mmm i e s e e e———— b




Chip Selection
Circuit

AD7-ADO

WR RD IOM




