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Tavyn n1an 8086

Two independ EU, BIU m
Overlapping instruction fetches with execution m

|

Bus Control

Clock & system Control

Addr & Data
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15
7 0,7
Memory organized !

in two banks - ODD

[SESY

'and EVEN rors
BYTE access in m Word
either bank
Aligned word m Non
accessed in 1 cycle Algned

Non Aligned word m
accessed in 2 cycles oDD EVEN

DX (16 bit) DH (8 bit) bit) Data s pvn oo /O yraxn
SP (16 bit) Stack Pointer naonn yavn

BP (16 bit) Base Pointer  nonnawmey 0'01 ya¥N

Si (16 bit) Source Index 0'02 PIN7 yaxn

' Di (16 bit) Destination Index Ty' PINY? yaaxn
IP (16 bit) Instruction Pointer  niTio yaxn

FR (16 bit) Flag Register staus awn 0727 21X

CS (16 bit) Code Segmentn'dinn yupnY y'axn

DS (16 bit) Data Segment 0aiman yupn yaxn

SS (16 bit) Stack Segmemtaonnn yom? v'axn

ES (16 bit) Extra Segment qonn vopnY y:axn

IR (16 bit) Instruction Registeniyo? nTipon v 912 MIY

AX (16 bit) AH (8 bit) AL (8 bit) ")qklt’!ung%(al Cqmytef§
BX (16 bit) BH (8 bit) BL (8 bit) Base 75 32 o3 prman iy 0'0 Y1INN
CX (16 bit) CH (8 bit) CL (8 bit) Count 973 VX DA N IR

CR (16 bit) Control RegistePUa n1im1n NV Nj727 Nizon
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The CPU will swap bytes between the odd and even banks if necessary

AO A19, BHE
A1-A19 A1-A19
BHE .
D8 -D15
DO - D7
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N'oIS'0 [IN2'T No>WN nN1an

A0 -A19, BHE

1 A1-A19 A1-A19

D8 -D15

DO - D7

Saul Coval Computers

HI Memory

The 8086 has 4
segment Registers

The segment register
points to the
beginning of a
segment

LO Memory
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Wait Sta?

You must consider the delays encountered by Address and Data on a memory cycle.
The memory system Adds w: s cycles beyond the min. for memory cycle)

Address

HED

Data
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nnaonn

P write Read

Top of
Stack
DATA WORD £

DATA WORD
DATA WORD
DATA WORD
DATA WORD
DATA WORD
DATA WORD
DATA WORD

RAM
MEMORY

Stack Pointer (Word,

Contains Address of
Top of Stack

Hi
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OFFSET

¥
¥
[ Prysical garess | |

* [ orreEr ]

OFFSET
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Addressing Modes

MOV AX,MVAR :Direct :Offset=Variable Name m

MOV AX,[BX] :InDirect :Offset=[BX] m

MOV AX,MVAR(SI] :Indexed :Offset=Var. name+[Sl] m

MOV AX,[BX]+5 :Based :Offset=[BX]+[Displ.] m

MOV AX,[BX][DI] :Based Indexed :Offset=[BX]+[DI] m

MOV AX,[BP][SI]+15  :Based Indexed :Offset=[BP][SI]+ Dsipl. m
and Displacement

[BX] [Sl]
Offset=[Var. name]+ [BP] + [DI] + [Displacement]
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vTn naavn niTizo:

MOV AX,BXm
XCHG BL,BHm
IN AL,Port#t m
OUT Porttt, AX m
PUSHESm
POP DX m
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Iwnn) N7 - NI'OANTIX NITI79)

MULBL / MUL DXm
DIV Sourcem
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NIAI7 - NI'OANTIX NITIZ9

ADD Destination,Source m
SUB Destination,Source m

AND / ORm INC Destination m
NOTm DEC Destination m
XORm NEG Destination m
TESTm CMP Destination,Source m
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NY'9/7 NITIj79 Flag Register— n'2271 200’22
JMP Shortm
Carry - nv'n
JMP Near. Parif}‘/-nmlr
Auxiliary Carry STATUS
JMP Faf'. gz;g:;ﬁg FLAGS
JMP m

Trap 11709
Interrupt Enable) CONTROL
Direction FLAGS

nrnnan (i’ STATUS

Overflow ) FLAG
N NYA-NRIAY




Transfer control to service routine m

Service routine

,,e,<Return u
Pop Flags m

Interrupt processing time - 61 clocks (not including m
current instruction, saving register data and wait-states)
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79/)3:')) NinNin nNx's;7 J')ITI,?E)) NIININA_NX'97 NITI79
SIGNED: UNSIGNED:
JL OR JNGE m Signed & Unsigned :
[ JLE ORJING m JB OR JNAE OR JC m [
sLoscEn  dEonmy € R Lz
[ ]
JOm JINC JP OR JPEm
JS m JNBE OR JA m JNE OR JNZm
JNO m JNP OR JPOm
JNS m JCXZm
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NINITXYINOS
nii7'os
e tionwecu i O AXM7N DI7A7 DATIN DN nnm/ D"XNXY NI2IN TN
Automatic| Vector nubmer fetched from 8259A m Main program Procedure
;‘e’?;ﬁn Push Flags =
'fterrupi7 ClearIFand TF m '

Proc_1 Endp

The Call instruction writes the return address (Next addr) into the stack

The Ret instruction reads the return address from the stack and jumps to it
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Instruction Prefetch Queue
ol

Data Addr / Data

Control

Instructions

Invisible to users m

Instruction Queue is 6 bytes in 8086, 4 bytes in 8088 m
Data access has priority over Instruction fetches m
Queue “flushes” automatically on JMP m
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Table starts at absolute address 0

Each interrup has two words -
Instruction pointer
Code segment

Int 0: Divide error

Int 1:  Single step

Int 2: NMI

Int 3:  Breakpoint trap

Int 4:  Overflow trap
Int5-31: Reserved by Intel
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n'nron n>wn(MAX)

Maximum mod ed for large systems m

Bus controller decodes status signals to 8288 m
generate control signals

CPU Uses control pins freed by 8288 to m
coordinate other processors

Status

Buffered Control Bus
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n'n'1a n>wn(MIN)

Minimum mode designed for small systems m

Control signals to Memory and I/O supplied m
directly by the CPU

Used in single processor systems only m

vh+

Control Bus
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n'j7 1xnS0,S1,S2

Status lines that inftc 8 (Bus controller) of the type
of Bus cycle that the CPU is running

173
~
2
(723
S

SIGNAL

INTA

1/0 READ

1/0 WRITE

HALT

CODE ACCESS
READ MEMORY
WRITE MEMORY
PASSIVE

S2
S1

=|=]=[=]o|o|e|o
N N PN =Y N N P P
BN E=T BN ST BN P B
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MIN / MAX
WR m LOCK m
INTA m QST m
ALE m QSO m
M/IO m SOm
DT/Rm S1m
DEN m S2m
HLDA m RQ/GTO m
HOLD m RQ/GT1 m

4
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8087 '‘vnnn 1TAYN DY NTIAV
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Test Pin

TEST is used b;w instruction m

if TEST pin is low, execute continues —
if TEST pin is high, CPU enters an idle state —
Used to coordinate work with 8087 coprocessor m

TEST




