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8086 Programmer’s Model

BIU registers
(20 bit adder)

AX
BX
CX
DX
EU registers
16 bit arithmetic

Extra Segment
Code Segment

Stack Segment
Data Segment
Instruction Pointer

Accumulator

Base Register

Count Register
Data Register

Stack Pointer
Base Pointer

Source Index Register
Destination Index Register
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Memory Address Calculation

d segment addm§ses must be stored Segment address | 0000
In segment registers
. . . . Offset
1 Offset 15 derived from the combination T
of Pomter l‘engtel:S, the I.nstructlon Memory address
Pointer (IP), and immediate values
O Examples
cs [3]4]|8|A|o0 SSs |s5]o]o]ofo
IP + 2 (1|4 SP + F|F|E]|oO
Instruction address|( 3 |8 |A|B| 4 Stack address |S|F|F |E| O

DS 112|340

DI + 0101212
Data address 112131612




EEE/CSE 226

Address
Segment Starting address is segment OH
register value shifted 4 places to the left.
<« CS:0
Segment
Registers
Segments are < or = 64K,
can overlap, start at an address
that ends in OH. OFFFFFH

MEMORY
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8086 Memory Terminology

Memory Segments

OH

Segment
Registers

01000H

DS: 10FFFH

0B2000H
OC1FFFH

SS:

ES:

OCFOOOH
ODEFFFH

Cs: OFFO00H

OFFFFFH

Segments are < or = 64K and can overlap.

Note that the Code segment is < 64K since OFFFFFH is the highest address.
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The Code Segment
cs: - 4000H

IP

OH

CS:IP = 400:56
Logical Address

Segment Register - l

Offset

+ Cooss

Absolute Address

The offset is the distance in bytes from the start of the segment.
The offset is given by the IP for the Code Segment.
Instructions are always fetched with using the CS register.

The physical address is also called the absolute address.
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The Stack Segment
SS:- O0AOOOH

SP

OH

0A100H

SS:SP

Segment Register -

Offset +| 0100 |
Physical Address -

The offset is given by the SP register.

The stack is always referenced with respect to the stack segment register.
The stack grows toward decreasing memory locations.

The SP points to the last or top item on the stack.

OFFFFFH

PUSH - pre-decrement the SP
POP - post-increment the SP
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The Data Segment
oS - 05CO0H

05C50H

OH

EA DS:EA

Segment Register -

Offset + | 0050 |
Physical Address -

Data is usually fetched with respect to the DS register.
The effective address (EA) is the offset.
The EA depends on the addressing mode.

OFFFFFH
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8086 memory Organization

LIPPER BANK-
ODD ADDRESSED

LOWER BANK -
EVEN ADDRESSED

BOAGA BYTES BYTES
FFFFFH FFFFEH
e e T ey
AvE o A1D
Ai Al
A AaD .
BHE BHE ®
l ’ 00003 Q0002
ALE _ DOD0nY — DOOOOH
CS |D15 | D8 CS |p? |DO
D18
DA
D7
a
{a)
EATA : Bus DATA
ADDRESS | pype | BH MO | eveLESs LINES LSED
QDOD BYTE 1 o DNE Do-D7?
Q000 WORD 0 0 ONMNE DD-O15
0001 BYTE [¢] 1 OMNE (v}, Mak}
‘0001 WORD 0 1 FIRST Do-0% -{-:)
1 0 |SECOND DR-D16 -




Even addresses are on the low half
of the data bus (D0-D7).

Odd addresses are on the upper
half of the data bus (D8-D15).

A0 = 0 when data is on the low
half of the data bus.

BHE’ = 0 when data is on the upper
half of the data bus.



