> Chapter#04

Memory Segmentation /management of 8086 Microprocessor Architecture

Segmentation was introduced on the Intel 8086 in 1978 as a way to allow programs to address more
than 64 KB (65,536 bytes) of memory. The Intel 80286 introduced a second version of segmentation
in 1982 that added support for virtual memory and memory protection.

Block diagram of Computer Memory

CS 00000h

IP 00001h
00002h Code Segment Maximum 64K
00003h minimum 16 bytes
00004h
SS 00005h

SP 00006h

BP 00007h Stack Segment Maximum 64K
00008h minimum 16 bytes
00009h
DS 0000Ah

S| 0000Bh
0000Ch Data Segment Maximum 64K
0000Dh minimum 16 bytes
0000Eh
0000Fh
ES 00010h

DI 00011h
00012h Extra Segment Maximum 64K
00013h minimum 16 bytes
00014h
00015h

FFFFFh

e 8086 has 20 bits of physical address

e Here, 20 bits of Physical Address is not byte compatible physical address.

e To avoid the issue of byte compatibility, Microprocessor 8086 uses memory segmentation. In
which we uses concept of virtual address.

e Here, Memory is bisected into Four Segments.

1) Code Segment (CS)
2) Stack Segment (SS)
3) Data Segement (DS)
4) Extra Segment (EX)
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> Chapter#04

e To calculate physical address from virtual address we should know segment and OFFSET
address.

e Segment Address is held by segment register (16 bits). [CS,SS,DS & ES ]

e OFFSET address is held by OFFSET Pointer (16 bits). [IP, (SP & BP), SI & DI]

e So, Physical Address is calculate by PA =SR x 10h + OP

e As Offset Pointer is having size of 16bits, Maximum size of any segment is 216 = 26 x210 = 64k
e Minimum size of any segment is 10h = 16 bytes.

Example-1 Of Physical Calculation

If code segment register is 1245h and instruction, Pointer is 1561h. Then finds the physical address
of given instruction.

PA = SR x 10h +OP

There for PA =1245 x 10h + 1561h
PA = 12450h + 1561h
PA = 139B1h

Example-2 of Physical Calcualtion

If Data segment register is 78EFh. Then finds the maximum and minimum range of physical
address.

Here you remember (memory address range minimum to maximum from is 0000h to FFFFh)
* for Maximum range

PA=SRx 10h +OP
PA = 78EFh x 10h + (0000h to FFFFh)
so  PA=78EFOh to 88EEFh

* for minum range

PA =SR x10h +OP
PA = 78EFh x 10h + 0000h to O00Fh
so PA=78EFOh to 78EFFh
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Memory Management of 8086 Chapter#04

Advantages of memory segmentation of 8086

We can program 8086 with 16 bits addressing.

Due to memory segmentation, 8086 becomes backward compatible with 8085.
Change in One segment does not affect the other segment.

Memory management gets easier.

Debugging gets easier.

It avoids memory overlap with different segments.

ASCII CHART in Decimal Number

Hasciicodes - X
000: null 032: spa 064: @ 096 128: C 4 192: L 274
oAl @& @33 @65: A 097! a 129: G P 193: L 225:
oe2: & 034 G66: B 098: b 130: & P b 194 226: T
e3: v 035: ¢ @67: C 099 ¢ 131: 3 Y 195: 227 1
oo4: « @36: 5 @68: D 100: d 132: & rh 196 - 228 %
es: &  037: 2 069 E 101: e 133: 3 P N 197: 7279: ¢
Qo6: ¢ 038 & 070: F 102: f 134: 3 - 198: ¢ 230: p
007: beep @39: ° 071 @ 103: ﬁ 135: ¢ R 199: 231 ¥
008: back @40: ( 072: H 104: 136: & sy 200 ko 237: 8
009: tab 041: ) @73 I 105: i 137: & rm 201 i 233: 8
010: newl 042: ¥ 074 J 106: j 138: & s 2020 & 734 ¢
p11: ¢ 43 + g75: K 107: d 139: i r % 203: T 735: %
012: ¢ 044: , g76: L 108: 1 140: 1 Pwo 204 ]r 7236 w
013: cret 045 - 077 M 109: m 141: i o 205: = 2371 ¢
014. §  0d6: . g78: N 110: n 142: A P« 206: f 238: €
015: % @47 ¢, @79: 0 1ll: o 143: A cor 2072 23901
Q16: » p48: @  08p: P 112: p 144: g B 708 L 240: =
17 4 p49: 1  081: Q 113: q 145: & : 209: = 241
018: ¢+  @50: 2 ©82: R 114: r 146: & : 210: I 242: 2
@19: 1 @51: 3 083: 5 115: s 147: 6 : 211: 243: ¢
020: 9 ©852: 4 084 T 116: t 148: & : 212: £ 244: I
p21: § 053: 5 085 U 117 u 149: ¢ : 213: ¢ 245
22: . 054: 6 086V 118: v 150: @ : 214: 246: +
023: ¢ @55: 7 087: W 119: w 151: 0 : 215: { 247 =
Q24: + 056 8 088 X 120: x 152§ 184: 216: T 248: °
@25: | @57+ 9 089 Y 121: 153: 0 185: 1 217: 249: »
Q26: +  @58: : 099: Z 1271 z 154: (@ 186: ] 218: 7250
Q27 « @59 ; 091: [ 173: { 155: ¢ 187: I| 219: i 251: §
028: . el ¢ 292: N 124: | 156: £ 188: 220: 252: "
029: »  @6l: = 093 ] 175: } 157: ¥ 189: 1 221: 253: °®
030: & 062: > @94 A 126~ 158: p 190: 4 222: 754
@31: 63 ? @95 _  127: o 159: § 191: 4 223: 295 res
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ASCII CHART in Hexa-Decimal Number

http://www.sirmasood.com

A i codes - X
@0: null 20: spa 4@: @ 60: * 8a: ¢ AD: & co: L Ed: «
pl: @ 21: ¢ 41: A 61: a 81: U Al cl: L El: B
0Z2: 22 " 47: B 62: b 87: é AZ: & C2: EZ: T
93 v 23 # 43 C B3c 83a Aka G E3n
24: ¢ 24: % 44: D 64: d 84: & Ad: d C4: - E4: Z
@5: & 725: % 45: E 65: e 85: & AS: N CS: ES: ¢
06: & 260 & 46: F 66: f 86: & Ab: 8 C6: Eé: p
@7: beep 27:° 47: @ 67: 87: ¢ A7: @ E L E7: «
08: back 28: (  48: H 68 A 88 & M3 4 (& £8: &
@9: tab 29: ) 49: [ 69: i 89: & AG: r C9: i E9: s
BA: newl 2A: ¥ 4A: J BA: j 8A: & Ak: 0 CA: & EA: @
08 0 2+ K @Bk 81 Bk (g EB i
aC: ¢  2:, 4L 61 81 ACs (0 F O ECw
@D: cret 2D: - 4aD: M eD: m 8D: i AD: i CD: = ED: ¢
GE: & ZE: . 4E: N 6E: n 8E: A AE: « CE: f EE: €
OF: @ Z2F: / 4F: 0 6F: o 8F: A AF: » CF: & EF: 1
10: » 30: 0 5a: P 70 p 9a: E B@: Da: L F@: =
110 4 31: 1 51: @ 71: g 91: & Bl: Dl: = Fl: ¢
12: 32: 2 52: R 72 r 92: & BZ: D2: I F2: 2
13: 1 33: 3 53: § 73t 5 93: 8 B3: D3: F3: ¢
14: 9 34: 4 54: T 74: t 94: 8 B4: D4: E F4: I
15: § B 5 55: U 75 u 95: & BS: DS: F F5:
16: . 36 6 56: V 761 v 96: Q Bé: D6: F6: =
721 37 S:EW 7w 9% Blha DI { F7: =
18: 1t 36: 8 o8: X 78 x 98: § BS: D8: T F8: °
9, 39:96 50V 79y 9:F B9 1 DO: F9:
A3 3+ BAizZ  7Aiz 9k G BA DA: FA:
B By WL OB Be By D I By
1C: o A < 5C: \ 7C: | 9C: £ BC: DC: FC: "
D: » D: = SD: 1 7D: } 9: ¥ BD: 4 DD: FD: °®
1E: a 3E: D SE: A JE: ™ 9E: n BE: d DE: FE: 1
1F: F: 7 SF: _ TF: a OF: § BF: - DF: FF: res

Assembly language

Uses of MOV, ADD, SUB command of assembly language. This program example of addition,

subtraction of two-integer number and display string data on the screen.

org 100h org 100h org 100h

MOV BL,04h MOV BL,04h
MOV CL,03h MOV CL,03h MOV AH,09H
ADD BL, CL SUB BL,CL MOV DX,MSG1
MOV AH,02h MOV AH,02h INT 21H
MOV DL,BL MOV DL,BL ret
ADD DL,30h ADD DL,30h
INT 21H INT 21H MSG1: db "Hello WorldS"
ret ret
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Exercise
Theory Questions.
1. Define memory segmentation of 8086 Microprocessor.
2. Advantages of memory segmentation of 8086.
3. Write block diagram of Computer Memory of 8086 Microprocessor.
4

If code segment register is 2B8Ah and instruction, Pointer is A131h. Then finds the physical
address of given instruction.

5. What are ASCII code of decimal and Hexa-Decimal following?
i) A i) N iii) j iv) 0 v) 8 vi) space bar vii) Enter key

vii) & viii) »

Practical Questions.
1. Write assembly code to display your name and roll number using by string variable.

Objective and MCQs:
1. Total memory of 8086 Microprocessor computer.
a) 1Mb
b) 512Kb.
c) 64Kb.
d) 1Gb

2. Total segmentation of computer memory of 8086 microprocessor computer.
a) 6
b) 4
c) 8
d) 3

3. Each segmentation of computer memory of 8086 to hold

a) 128Kb
b) 512Kb
c) 1GB.
d) 64Kb

4. 8086 has ____ bits of physical address
a) 1e.
b) 20.
c) 8.
d) 32.
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Memory Management of 8086 Chapter#04

5.  Which offset register of Data Segment (DS).
a) sl
b) DI
c) BP
d) SP

6. Which offset register of Extra Segment (ES).
a) SI
b) DI
c) BP
d) SP

7. Which offset register of Stack Segment (SS).
a) SP
b) DI
c) BP
d) Botha andc

8. Thisis itis serves as a loop counter._____
a) CS
b) DS.
c) CX.
d) ES.

9. Total 1 Mb computer memory of 8086 divide into segments.
a) 4.
b) 8.
c) 16.
d) 32.

10. The ASCII code of new line.

a) OFh.
b) ODh.
c) OAh.
d) OChl.
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