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Memory Segmentation

Memory Segmentation:

The memory in an 8086 based system is organized as segmented
memory.

The CPU 8086 is able to access 1MB of physical memory. The
complete 1MB of memory can be divided into 16 segments, each of
64KB size and is addressed by one of the segment register.

The 16-bit contents of the segment register actually point to the
starting location of a particular segment. The address of the segments
may be assigned as 0000H to FOOOh respectively.

To address a specific memory location within a segment, we need an
offset address. The offset address values are from 0000H to FFFFH
so that the physical addresses range from 00000H to FFFFFH.

A program can have more than four segments, but can only access

four segments at a time.




Microprocessors

CODE
222 i3 2es piE 3 IS s Tt ISt
DATA _'l DATAS1
STACK R A S R
EXTRA 1 i
Segment Registers DATAS2
STACK
MEMORY
Memory Segmentation
Physical Address:

zlias Lils AN FFFFFh Y 00000h (s 4ad e Wil (5 s lia 1 Jishay 38000 f Llaay
Jshy s pbe G ad ) Jiad OF @ldg <y 20 Jsday (5 pdie o o) ) aalad) 4 gie oL
Gl OS5 oy pde () gling (58I Cljaa 0l 5 8 aadduall s )Clla (el
Zlitial ) Ul @) el L <y 16 Jshy (A dsinll 8 lgeadias ) 5 adalidll

. IMB leeaa 15 SIAI a8) 50 pren (N Jgeasll o 0 plie Ay (S 3 ) 530

Gy A Jdsasl) (BIU) Bus Interface Unit <l bl dgal ga 328 5 7Uad Ladic g
Olsall (e Physical Address bl ol siall 2l sis o i Leild 3 SIA1 2 Gldandl)
dail) 3as g Jaly 4l o4 A5 ey processor A Jala (Logical address) stk

el Jala Lay) execution unit




Microprocessors

RAM 3_SIAl a8l 50 aaan () J g ) 4y AlMA (e Euas 20 bt = Sbudl) o) siad) Jiady

Physical Address= Segment register x 10 + Offset register
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Figure (1) Block Diagram of Physical Address Generation Operation

The physical Address is obtained in the following way:
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Physical Address=s_SIAll akass x( 10h ) + (effective address)

Offset Regqister:
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Segment of memory: Offset register

Ex1) Assume CS=024F6h , IP=0634Ah , perform:

e Physical address

e Logical address

o Offset address

e Lower offset address
e Higher offset address

Sol.)
1. Physical Address= segment register X 10+offset register
Physical Address= CSX 10 + IP
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= 024F6h x10 + 0634Ah = 2B2AA

2. Logical address =Segment of memory: Offset register

Logical address = 024F6h : 0634Ah
3. Offset address = 0634Ah
4. Lower offset address = 024F6h x10+0000
= 024f60h

5.Higher offset address = 024F6h x10 + FFFF
=034F5Fh
Ex2) Assume BP=024D7h , IP=0B344h and SS = 058A6h perform:

e Physical address
e Logical address
e Lower offset address
e Higher offset address

Sol.)
1. Physical Address= segment register X 10+offset register
Physical Address= SSX 10 + BP
= 058A6h x10 + 024D7h
= 05AF37H
2. Logical address =Segment of memory: Offset register
Logical address = 058A6h : 024D7h
3. Lower offset address = 058A6h x10+0000
= 058A60H
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4. Higher offset address = 058A6h x10 + FFFF
=068A5FH

Ex3) Assume BP=03A87h , SI=09F44h and DS = 0C842h perform:

Physical address
Logical address
Lower offset address
Higher offset address

Sol.)

1. Physical Address= segment register X 10+offset register
Physical Address= DS X 10 + Sl
= 0C842h x10 + 09F44h
= 0D2364H
2. Logical address =Segment of memory: Offset register
Logical address = 0C842h : 09F44h
3. Lower offset address = 0C842h x10+0000
= 0C8420H
4. Higher offset address = 0C842h x10 + FFFF =0D841FH
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Physical address=Segment base address*10+Offset(Effective)
PA=CSx10+EA
=1400H*10+1200H=15200H
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Figure( 2) generating a physical address
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Figure (3) A memory system showing the placement of four memory
segments.
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The main advantages of the segmented memory scheme are as follows:
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