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INSTRUCTION SETS. ~~

. Operation Repertoire:How many and which operations to provide, and how
complex operations should be.. Data.Types:The various types of data upon which operations are performed.

. Illstructioll Format: Instruction length (in bits), number of addresses, size of
various fields, and 50 on.

. Resisters:Number of CPU registers that can be referenced by instructions, and
their use. .~

. AddressillS:The mode or modes by which the address of an operand is sped-
. fied.

I/O

--- CPU Actions For Various Types of Operations
Data Transfer Transfer data from one location to another

If memory is involved:
Determine memory address
Perform virtual-to-actual-memory address transfor-
mation

CheckCache

Initiate Memory ReadlWrite
May involve data transfer, before and/or after
Perform (unction in ALU
Set condition codes &1ndfI&1gs
Same as arithmetic

Similar to arithmetic &1nd10gic&1/.May involve special
logic to perform conversion

Update program counter. For subroutine call/return,
manage parameter passing and linkage

Issue command to I/O module
If memory-mapped I/O, determine memory-m&lpped
~dre~ .

Arithmetic

Logical
Conversion

Transfer of Control

.



TC2111

*

*

*

*

SIMILAR TO TC1101 SEEN IN CSI1101

DESCRIPTION
www.site.uot~wa.ca/ftppub/c
where
tc2111.txt :
tc2111.pas :
min.dat
quo.dat
sum.d

rses/Fall/csi2111

~)

$u.. C~v~' w-df(f'

CHARA CTERISTI CS
16:-bitregisters
Signed integers in 2's CF
Hexadecimal representation $HH where H stands for an hexadecimal digit
Instruction's opcode is 16 bits . ~fHHI
Instruction's opaddr is 16 bits $ H-'HH+
IR has a length of 32 bits f: HI+ff~ 1+1/HH

CPU /\RCHITECTURE
MAR : MEMORYADDRESSREGISTER
MDR : MEMORYDATAREGISTER
IR : INSTRUCTIONREGISTER
PC : PROGRAMCOUNTER
A : ACCUMULATOR
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INSTRUCTION CYCLE
Let's assume two types of Instructions

op code

op code op addr

Let's -consider the following ,instruction set

l~~} cIa (* Clear (set to zero) the Accumulator *)
((t» inc (* Increment (add 1 to) the Accumulator.*)

cp2 (* (2's) Complement the Accumulator *)
(6~) hit (* Halt *)
l~I) Ida X (* Load the Accumulator from memory *)
(~,) sta X . (* Store the Accumulator into memory *). .

. c,,) add X' (* Add to the Accumulator *) .

(It) jmp X (* Jump ("go to ") *)
U1)jz X (* Jump if the Zero status bit is TRUE *)

0') jn X (* Jump if the Negative status bit is TRUE *)
(01) dsp X (* Display (write on the screen) *)

Let's consider the followiQgCPU
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fV1 fAc J.'

---- - -------------
/ Assembly Language OPCODE\DATA OPERAND's ADDRESS/
/ MSB LSB MSB LSB/

JMP [1] / $00 $15 $00 $08
X / $14
y / $09
Min / $00

unused ($0007) / $00
[1] LDA X / $00 $91 $00 $04

CP2 / $00 $60
ADD"i / $00 $99 $00 $05
IN [2] / $00 $19 $00 $lA
JMP [3] / $00 $15 $00 $26

[2] LDA Y / $00 $91 $00 $05
STA Min / $00 $39 $00 $06
JMP [4] / $00 $15 $00 $2E

[ 3] LDA X / $00 $91 $00 $04
STA Min / $00 $39 $00 $06

[ 4] DSP Min / $00 $01 $00 $06
HLT / $00 $64



!Yt~~tkrvt [ci- .

(' <MAi4k f fM ~

<6~

J21rectuk..

II (Interrupt) 00 (Fetch)

"~yJ \e.
Interrupt

HA"~Ic.,
\ ".! 1'1'&";1-Address\"1

Fetch
Instruction

Execute
Instruction

Flowchart for instruction cycle

RTL (Register Transfer Language)

Transfers a copy of the right hand side to the left hand side

C~~~~* ~~ ~ ~bvJ~~)
Separates simultaneous transfers

~

comma

M[ ] Specifies the memory location whose address is given within [ ]

R( ) Specifies the part of a register R which is identified within ( )
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