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1. Intel 8086

Intel 80802 #“i@EF=A BAH o] Intel
8086 <lHl o]lzle 80802 crt= throughput 2]
BEHERESN) ¥ 1045 BF & Aotk 8086 <
80802] assemblyZE software® U= (HFH
g 4 UEE HEHE vk o1z 8080 o
set 2t instruction set7t 80
86 ol A= U~ wifol AJEESIE. AKX
8086 | architecture FFte] HfEiv BHES =
80802 S WAAI AT o2 oh3-o EH
e WA glE Aol 5 16 —bit HE,
FFERE & (signed) 8 —bit 3 16—bit FHE ( %
#Y ®RE ©8),8E# M4l interrupt HJEETTE
byte - string &, bit BN HWEZ o)),

olgloll = 64k bytes LA k& B address T
#Est2 multi - processing ©) AJEESHA] Eo gl
122

Intel 8086 o K& F 1] 5lmdst dek

Intel 8086 & HMOS (high pefformance
MOS) Hi#ii-& FIAst o WIEY processor H],
o] & NMOS 5ol glo] device o A
& /A FIB2H channeldolE  HHEsHA

X & register

VLSIe #BEEE wola, SHEEES wa
T Aol Bzt ¢ 4 U=k

F 1AM B ulke} o) 80862 #9 1mega
byte o FEEAREE 7t 64 k bytes 7129
1/0 port & {EHE 4 vk Register HiF8
£ 3189 register file & = Yt #&
EHE Y REHFEdE 4@ —K
(general register) 7} (= =, address 3HE
o= 2{@e] 16-bit pointer 2} 2 79 16-
bit index register > §f 51, addressing &
BE #Asty ¢3te] 408 16-bit segment
register 7+ = {ER =t Processord oig s}
A REE HEFW ] ¢t 99 flago] &
R

8086 ¢f %433 instruction set 5-& EE&IEE
3t addressing mode ¢} data transfer JHE-g
agestAl deh &, HRE-L (signed) 799
BeEE=x e (unsigned) F$ ¢ 8 —bit
Hy 16 -bit HE, WHEMEEA, string @A, con-
trol transfer ¥ proccessor Hl# &-& ArgeA
o}, 283 AEBetel interface o §1o A &= re-
set JEFF, interrupt | multiprecessor [F]#f 1t
9 resource - sharing v @A4a% 4 vh

register

~9_
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T 1. Intel 80869 ##:

ALU width: 16 bits
Memory addressing capability : 1,048,576 bytes
Addressable 1,0 ports ; 64 k
Process : HMOS
Gate propagation delay : ~ 208
Clock period : 200 ns standard 125ns selected
Memory access : 800 ns standard 500ns selected

Relative performance :

8080 A, depending on character of program

7 ~ 12 times

Pins 40
Power : +5v
a, IIBRRE2 WS

8086 &) memory v 2/H HHo= B
Bt &, s memory space o|lm t} &
&= input Soutput space otk RE £
code 2} operand &£ memory space Qo
#2018 =) 3, memory — mapped device & BN
CRE FS%E d 1/0 #EEe %#E [/0
space Qo FfE==

Memory space :

8086 -memoryx 8—bit byte 2 Fme] £9 1
mega byte o]9 , 16 — bit word 2 ik 3l#
W Qe 2 bytedg HoA 500k words
memory 2 % 4= vk 16 —bit word
2 8¢ o &4 byte addresst} 4 byte
address 2 #5ET 5 UAU, EF byte ad-
dress® $£EE oo+ 2 M2 hardware me-
mory cycle & HE=2 89,74 byte address
2 #EE delt 1% memory cycledt &b
Fsicl, 5 byte & HFAA £del 16 bits &

most significant 8 bits+ ¥4 ¥ & me- .

mory address ol 714 s=h

16-bit ko= = 64 k byte7}= 5t addres-

sing ¢| A[§E3FE2 maga byte memory & ad-
dressing 3l ol& ¢ & MMAYL addres-
sing 87 LES Tt olF ¥4 8086 me-
mory = o8 M segment® E4rEo} Yz 2
RXK 64k byte 2 HBESE <
Aoz AU Z segment & 1602 Bk
5] address (& segment’s addresse] Y-
& 4-bit 7} 00] =+ address) o)A Az
o}, a8z £RY Fld 4744 segment s
7ol EHE addressing ® 4 ok olE 44
9] segment &, ztz current code segment
extra segment 2 Ee2|ojx|o o]EL A2 K
B8 +x Ut Z segment 9| address o] ¥
2 & 16-bit+ Y 16 - bit register q
segment register o] 71 &9 o|& segment
address #ta F-E¢h REHT B¢=4,
4712 segment 7} B»F & address ( &
0FH) ol A #AfEE woll 8080 memory it
2 E¥E Aotk

3t segment pg¢] byte  word = 64k
byte segment R A 16-bit offset address
E A% address ®&h

segment =

=
o=

1 mega byte
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7t%| addressing 3t7] ¢]sted 20-bit 2] phy-

sical address & W sled of slew an-e
21 3} o] 16 - bit offset address& 16-
bit segment address ol 3= segment

address®] LSB] AHfilsl 2% 09 z8& 2=
4bit & o]l A& FHFHEG

Input /Qutput Space :

80809l A= 256 Fl I/0 port ute] dJaE
Stk 80869+ 64k o address FIEEE I/0
port 7} vk Memory ¢H= ©8 4 /0 space
+ segment register & A-8& A ¥ s
=% 3=} Input/output®) EEES address =
20—-bit 2 FHof A% & = 4

15 4

L EFFECTIVE AOGRESS I RN
. ~ ( J
15 9
GUE
[ SEGMENT SEGISTER [ 0000 |jeniT
- J
r N
9 Q
- eHYSICAL
L VEMORY AODRESS LATCH j ppitioa,

18 1. 20 —bit physical memory 9] & &

bit &= ¥4 09 g& ZEcd AHA port
= 8-bit B 16-bit o2 HHT 4 Uz
16-bit port = & E+ &4 addressS &
HAE + sl

b, Register o gk

8086 processor+ 16-bit register 4744
€ % group 22 % register file o) 37 7}
AL 9709 1-bit flags) & HE ol2x At 3
fE# ) register file-> general register file
2 Hoj gtk zlx oWelE e H
% BHE £+ X% 16-bit2 ¥ instruc-
tion pointer”} fl+=® ©] AL control transfer
fmol st EAHRC weld 23 29 3
°] 8080 register set & 8086 register set
o] —&45rel Ri@steh. 8080 3 8086 ANA A

GENERAL REGISTERS
7 Q7 0

HL. 3

8¢C: 8

mlele~|»

OE. 0

POINTER AND INOEX REGISTEAS

SEEMENT AE5ISTERS

INSTIUCTION POINTZR ANC FLAGS

FLAGS. l l ] l !s z| il

PIESENT 'N 3086 IUT
NIT N 320

|

[

8l 2, 80809 8086 register set

2 BE=+ registergt ¥XgtE 2y 29 2
H3olA B uie} o] £FL HME & 2R
ot

General Register File :
2% 3¢ AX —BX— CX—DX register
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set & general register file == HL group

o] register &-& 80862 MK

olgtx #&ct
BHE 2 REHEER KEMmes @AM

General register S o] ffi register §3 &

A& HAL byte 7} @2 address® 4 Y= A

GENERAL REGISTERS
7 Q7 )

AX Ah AL ACSUMULATIR

BX 3H st 3488

cx oy (=% COUNT

oxX oH oL DATA

BCINTER AND INDEX RESISTEAS

STACK
P POINTER

ap- BASE POINTER
SOURCE
S INCEX

DESTINATION
o INCEX

SESMENT RESISTERS

cs. CODE

0s. DATA

SS. STACK

€S. EXTRA

INSTIUCTION POINTER AND FLAGS
15 9

s [ PEITEII BT

el 3. 8086 register set

ojt}, 2182 2 general register & 2{@M4
( H-file 53 L —file) ¢ 8— bit register
group (4{@ o] register ) o2 EEE gl

oz 42 4+ ek

Pointer 3 Index Register File :

% 3¢ SP - BP-—SI-DI register set
2 pointer g index file & P I group
olgta {8rl o] file gl gli= register &
£ oi7) & segmentWol A addressing 2 ¢ &}
o FHE+ offset address & @RsA =
o= HelA Az Kis
register £33 ol By U HEEEA &
HRch ol 5L n% address 3HEol olx|qt

o] 5% general

pointer group (P —group) = index group
(1-group) 22 RaRA=h

Segment Register File :

23439 CS-DS-SS--ES+ S-group ¢j2ta

&t
¢l memory addressing of EHE H&E-L 7}
o] &¢& 2 %7 memory address FHEo)| FH R
t}. Mnemonic code ol 4 FMA=+ 2 segment
rgistere] £ZBe ¥ 39 R AF 2
t}, CS register 8 WAL current code
segment & FH Il »E instruction fetch
o] ¢loJ A instruction pointer (I P) & off -
set = sto] CS ol oisle fEEMN o2 RN
DS register®l RZAE-L current data segment
E EHh —wes BPY SPE &y s
£ Z+E BANstze BE datad 31ESA o
Ae DSE HMow sl HEMCD vshyh
SS register®] RAE-L current stack segment
+ EB&#EU SPU BPE ®F%: BE data
o] 14l A AE SSol wEte fHEme=
viebdlel, Call operation ¢Ju interrupt 9
return operation o 2|3 =& push u pop
operation & o 7l W}

ES register ¢ JZ&-& current extra seg-
ment & EHESIH ojA-e E )9 data seg-
ment 24 fFEEHE 2 Mole HHUT Hix
gl

Segment register 5-¢ load X 7]x @AY
FHstA e 22398 E-S “dynamically
relocatable” o2t 8o, oo} F2 T2y
€2 interrupt ® 9 U3 memory Rl A A
2EY B2 &34 + oo =& segment
register & 7tAl 3 oA fafER 4+ Uk

o] segment register &-& processor

Flag Register File :
a3 39 A-C-D-1-0-P-S-T-2
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register set & flag register file =& F
group¢]eta ¥}, o] group Aol 2 flag &
2 2% 1-bit2 Hef ¢li, processord] HR
K& (status Dol #3 HEHE 7198347} pro-
cessor & flf@skE H KAqEh Q76 H&
Z-2 mnemonic code 7} ER R,

AF ; auxiliary cary CF: carry

DF : direction I F: interrupt enable
OF : overflow PF: parity

SF : sign TF: trap

ZF : zero

o] & ol 80807 HiEU A= gl DF
flag & string o] H &S (BEEM E= B
D) o HF-e #H@mslw, IF flage AR

s-Elel interrupt & W B+ AAMEHA @5

TF flag ¢ =z 38 debugging € 371 3}
o] processor & single — step mode = &hE 5}
A ek

¢ . Instruction Set

8086 ¢ instruction set & 8080¢ X ZB5r2
instruction® @& 3l address operand #§E
Heel not BHdln 2E A dH o
Eo] glek ol& 53 Pascal o]y Cobol 3

2 block —~structured language =2 3% &
Eme s WAY 4 UES =i vk Ae
2E ffyel 8-—bit W 16 —bit FHE | AIEES}
o}, Data transferol+ 4f¢) Yx v 7x &
R ol =5 AlaEsiclh orlodle MR H
g5 Ql test £ EHE Ytk olgfdlE A2E
AL byte o word ¥ XFeo| REEE2} segment

M ol

Operand addressing :

o) AL 2 - H{HETF (two ~operands) 4] G5
& & 47 3= o, 3] register Y memory
address & sl BHETFE2 A%tz = o

£ register } HHE oE HEFER & & 4
ol —f#9 o 2, memory operand E-& 16-—bit
offset address = [FH#E address =|A 1}, base
register (BX mx= BP)J index register (S
I =& DI) 9o RAS 8-bit £ 16— bit
displacement F#ol o3sle] REEMCE ad-

dress 871 % 1%}, Immediate HWEE BNt
+= single —operand HE & AlgEs BWE=
EE 8086 WE-L 8-bitzx T4 du 16
—bit 2% & 4 grh

Memory operand :

Memory ¢tell 8l operand & #ESIE He
4747 FEsel st
® [E# 16-bit offset address
@ Base register & ;E3 [H # address
@ Index register & H3¥ i address
@ Base register ¢} index register o] 4 @
gt [ address
General register BX ¢} pointer register BP
= base register2 FHHEY 4 Ytk

Register operand :

4 /o] 16—bit general regster &} 4 79
16 —bit point = index register&-& 16 —bit
ol oA REMoz FHETE € 4 ¢ o
o, RE, BE, ¥ XFEHEA AdA 1L FiN
2 AXregister § g5t 28u RE B
H, 4 XzRESS AL & A%

Immediate operand :

®’E, BRE, 4 XFREY F+E Bistas
D E 2—operand FHo| el A shte source
operand £ WFEANY A immediate data
2 yebd 5 Aok

16-bit immediate operand & ¥2 & byte
7l de & byte o FHRe Egoz = 4
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4 Wl 8-bit operand & WAL 4
o},

Addressing mode :

8086 ¢} addressing mode o] ¢lojA= BX
9 BP register & base register 2 SI 2 D
I register & index register & FHIY ¢+ U
% flE =4

2 BEe} Ao Af . 2w BEEL
direct address mode 2 P, EFlTFEE
indirect address mode & FH{E+=4], regis-
ter SI (Sl ol #EFjo) @ indexst BR
so] g1§) ¢} displacement (displacement ol
+ segment Al M AFfe] offset & @RS
I ) E AT AT ASrt

Based variable ¢ 7 % : based variable &
o ChE Mol ¢ st fg7RE memory ad-
dressoll o8ty MEH XIS %Y pointer vari-
able & AZ ] BXdl 719 gictd BXE 4
£ 8l indirect addressing mode o} 2] &}¢]
based variable-& EEFlo] =z E2Flo) ot index
7t SIol 719 =e] Aud BXer SI Y &/
¢}3l indirect addressing mode 2 A 2 g% &l
TLHEES Bl = Al

Stack marker o] #-$:
fstn 24 block M@ie] FFEE /B o
oA oS gEEmes T 4 QA = U re-
entrant FRE $% AEFEM < address J5 3ol
slaisle] gloh register BP & stackRol A iF
#3085k (activation record) o} PAIEEES 712 7)
= stack marker 2 A8 4 it
register BP ¢} displacement ¢} 4o} 2%
# address mode & H A HE ALHIT U=
bock ol 4 HE R BEHE FHYE 5 vk

stack marker & &}

Base

Data transfer :

Data tranfer ;5 Rl = A transfer, ac-

cumulator $55 transfer, address — objective
transfer, @ flag transfer 5 47}zl el

LA data transfer #{g-& move push pop
o3l #HEL RE HEEA
operand of widte] & 4 glch Accumulator
fg5¢ transfer = input,output,™ translate
operation & X g3}, o] &9} A& 256 port
£ 8080 Mot o] EFE address® k.

23y 80862 DX register & sty I
o2 address §l= port £ Stk #¥ES G
o2& 64k o port7tx] address alggstet. 80
80-& 8—bit zojg] port gt AEE 4 Uk
80862 8—bit m& 16 —bit ole] ports
2E A4 4 vt

exchange %-o| ¢},

Arithmetics :

8080 < MMRE ZA ¥ Hel HEL 8-
bit o mE at d[aEsl glo 1}, 8086 4 /1A
WHoel =% ajaesteh.  g-bit FHEI 16-bit
Bl 2% alpgdta, €L HENY €34
%2 HE ol chzel AlaEsich A Bl WA=
B 2’s complement RRHHE & 23 vk
OF flag & A &34 &y e overflow HREE
= RH=

w’E 4 BE :

®HE U BRELS T 2R2AG 21 ¥uA
oo mreEsteh. WEY ERE el 2452
Ha (8—-bit FEHEEE 16-bit 16 —bit RHE
Bf= 32-bit 2 geh), 16—bit o FEKRE S
8—bit o] BREE YEwol 8-bite H 8
—bit of U=z & oA ¢t

Transfers :

8086 2| call | jump, return ol = 5 7HA
FH ARl vl 5, current code segment R

o) 4 control & fH&3l& segment A transfer
7} o}, #t opvE EHE U BfE transfer
7} 2% AJEESHRIRE 80809 A& EH segment

— 14;,
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i transfer 9o} HTIRESIC

Interrupt :

8086 2| Interrupt K4+ 80802 =z zxn
ot H4 o —MRAgelsh. 8086 processor & 2
7} FEHEe]l A interrupt (non — maskable
interrupt W maskable interrupt)® |WHE
T Ao olE FEHIss] ¢4 pinel AA w}
dEoy gleh

Interrupt”t FEED MEE code segment
o & ME-F HAE control ¢ FER
256 ¥ F2] * (interrupt transfer vector) 7}
interrupt service code #Efrol tf & pointer
= @&3%a memory 9o A& FEol 7 dd
% 2 EFE 4byte Fol Heoj glem of-
fset address ¢} service code segment & ¢]%t
o] &el 7+ R
- F+= interrupt type ol ZE= o] type &
0 %8 2557tx E#R-T €44 sk 2E
interrupt = flag 4REEE stack ol push &=
H#< 1739, interrupt transfer HgE @&
dte] fjEERA call & fresh

= 2 33 EfT control & & interupt ¢}
BOE Bfed 3o #ER 4 et 0@
# (type ) 9 interrupt == BHEAL F =
—#&{L® 2-byte ®mel U= H interrupt 9
e A byteo A fEER =22
shutel Kyplgt BYel interrupt & WA A J =
HEl8) REA 1-byte &HE Ur o} &

segment address & @38t}

£ H%e AxEdlo] debugging Bol st

interrupt 7} €& wo& interrupt return
£-2 [#F3t" subroutine return EES B

T2 A Z1dAzd flag ikigE @S
(pop) At

% 5

Intel 8086 microprocessor architecture

= EHEY EAHd B8NS BE = gtk
8086 of HEH BEMB- 2Tego] JAY
53] BKE FiEd EIRA HEM2Z Ho g
oh. 8086 o HIEBEH, HEMEHE, byte —string

U bit BIEEENSE ¢ EHESS g HW
Be HER = RE EAA % F4d

reentrant code position —independent code,
4 dymamically relocatable program & 3
T 5 Q= BBl Y7 il Hgs &
R Aa”el 3lej A AEAIQ operating sys-
tem BHLE mHEA & ¢ e Ao #Hel
2 ERAERS M U7l "l oo e 7
el & JFhdox B 4 AL Aotk H=
80862 8080 processore] HWEX FE=H o
£ BYe 3 9+ 16 —bit processor g
shit qlell= BOE i gl s

2 % X L
1. S.P. Morse, W. B. Pohimen; B.W. Ravenel

“The Intel A 16
—bit Evolution of the 8080", IEEE
Computer, June 1978,

8086 Microprocessor :
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