3.

80x86 Mikroislemci Donanimi

3.1. 8086 Ug ayrintilari

During T1 these
pins are the
AD-A14 address
lires.

During T2, T3, T4
thesa pins are the

DO-D14 data bus

lires,

-

[ ] AD1s } Same comment as ADD-AD14

Gno [0 L= 40 [ Vee
ama [z 39
aD13[] 3 38 [ ] aress3
amz[ |4 a7 || Ar7/s4
apit[]s a6 || Are/ss
AD10 [ 6 36 | ] ar9/se
apa[]7 a4 | | BHEsS?
apg |8 33 [ ] Mn/Mx ——
ap7[] o a2 [ | AD
as[Jo B a1[] —
aps [ o] —
AD4 [] 12 20 | ——
AD3[] 13 28] ———
ap2 [ 14 7] —
AD1[] 18 w[ ] —
Apo[]1e 25 :| —_—
NmI [T 17 24 | —
INTR [ |18 23] TEST
cLK [ 19 22 [T READY
ano [ 20 21 [ ] RESET

During T1 these pins are the A16-A18
address lines and the BHE control signal,
During T2, T3 and T4 thesa plns are
status indicators 53-57,

MN/MX=1 | MNMX =0
HOLD ROQ/GTO

= HLDA ROQ/GTI
WA LOCK
(HT] g2
oT/R g
DEN 50
ALE Qso
INTA as1

Te 8288 bus
controller in
max mode



3.1.1. 8086 i Blok Diyagrami
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Address Bus (20 Bits)

Flags

Syslem

Execution Unit
(EL)

1
I
I 2 Bus

General |
Registars :
AH AL I
BH BL I
CH CL :
DH DL |
sP | CS
BP I DS
sl | S8
8] I
,i, I ES
I IP
I
ALU Data Bus |+ Internal
" * (16 Bits) I El::-mmu_nil:.atinns
I Registers
Temporary |-=e I Bus
Registers | Contral External
I Logic ~I£I'I§-—+
I
EL I Instruction Gueue‘J
Control 213l 4] 56

{8 Bits)

Bus Interface Unit
(BILY
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Latched
Address Signals

0 2m LA19:16

o tm (520

02w LA158

08 2 LAT:0

Signals From CPU
4

3.1.2. 8086 Adres/Veri Yolunun Ayrilmasi
A19:16

500 —2 |

—» STB

+— OE

_T_—OE

e—r—>»| STB

Z
I

AD15:8

rd
Fd

AD7:0

ALE ——&—>»STB

CLKOUT

ALE

S2:.0
A19:16

AD15:0

READY
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3.2. 8086 Mikroislemci Calisma Sekilleri

3.2.1. 8086 Mikroislemcisinin Minimum Calisma Sekli

Ta-sv
¥
I JsME [ Ves apg
7 T ADI
A2
TEE]
Bi0 It £10 £1 V7]
[ HOH—w— 355
B c ~ADB
LLE —ADT
CLE
_ADS
~ADS
~TADID
BIBAA “AD
READY TAD12
ROY " AD13
L
REEET RO1G
RESET 2
L ROY2
ATB/53 |
AESET AT15H bt
ATRI5S =
ATEE |
¥ Tmur
o
BHE!s?
+5
]
10 ki2
READY1
#5V
READY2
J- MM ALE
ML =
= \ =5
I L mn TER
INTH | T \ Dﬁ—h
J Luow :
noLo [ - Wit
¥
: J Lupa
HLEA, [ T {;&:—
C7-T4LED4
| WTA
)
WM TR I‘FEE'! #EY
-
0 k2 R rLnT

=
ICE-T4LE244
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3.2.2. 8086 Mikroigslemcisinin Maksimum Calisma Sekli

45V
| HELE T"'n: ADO 4
o Ab
=
hund i
51001 510101 .t
LAnd
-]EI.I- A05
= X1 2 iy — ADS
FiE CLE DT
= - |t —— -
EFI k,
L AENI ~ 0 -
AEM2 . =
S AE-"-I"HC o 2012 o
+E Y p.-._lm_ TE]
ADTE I
e T RESET ML -
RO ADYZ AT
100 kN ANTIES
— ATEIBE
A18/58 =
$io
10 uF
k] BHE/S7 P
+5 W EORE 1
10 kL
READYY i
A5y
10 kLE
READYZ -
LT - - a3
TR = = L
DEM
ol =
HE1:E| 1
LOCKE =~ =] la):]
"ETI —_— o
050 ——
081  —a—— TALE
"D ]
GLE ———
| mriax
= IC1-3  B282 or E253 K
IC4-5  B2BE or G257 N —e
Coproci=sar bid

*Cannect tharps inputs 0 +5 W throogh 1 kT resitors i unsd
*Connect 1his pin to grownd il unused
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3.3. 8086 Fiziksel Bellek Yapisi

Physical Implementation
of the Address Space for

8-Bit Systems

1 MByte

FFEFFF

FFFFE

—

—

A19:0

A19:0

D7:0

First Bus Cycle

Physical Implementation
of the Address Space for
16-Bit Systems

512 KBytes

FEFFF

FFFFD

—

o

5

3

1
AN

512 KBytes

FFFFE

FFFFC

[sn] ] B =S

(X)

g

D7:0

A19:1

~
D15:8

BHE

D7:0

Second Bus Cycle

X+1)

—

A19:0

]

D7:0
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A19:1

A19:1

—

A19:1

Even Byte Transfer
Y #d Y
NooOX+1 y (X)
N
~7 b
D15:8 BHE D7:0 AO
(High) (Low)
Odd Byte Transfer
Y+ Y
i (X+1) b X
£
~ e
D15:8 BHE D7:0 AQ
(Low) (High)
(X+1) (X)
o o
£
~ 1
D158  BHE D7:0 AO

(Low) (Low)
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First Bus Cycle

A19:1

A19:1

Y
(X+1) X
o 0
£
~ 0
D158  BHE D7:0 AO
(Low) (High)
Second Bus Cycle
¥ h (Y)
X+1 X
o 0
£ s
~ _
D158  BHE D7:0 AO
(Low)

(High)
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3.4. 8086 Mikroislemci Temelli Sistem Yapilari

ALE
A19:16 >
Processor Latch Address Bus
< AD15:0 M
Address
Memory
Transceiver Data  or CS e
DEN 1@}
= Device
DT/R -
& T J #
CPU Local Bus Buffered Bus
3.4.1. 8086 Mikroislemci Temelli Minimum Sistem Yapisi
’_[[i}—lll Tk [ _ [V & 8| It T XY : 1t h . —
BIB4A CLOCK WRIY |- Ve #
GENERATOR f—=|CLK - T[] ==
(144 .| neany TR 4
: = RESET AG I ]
ROY Wi | 4
'I‘ =7 BTR— —— — ; :
I warr I B ——nl . : ;
' | AR Ak | I
: nE:I:::EmH : bt |1 L ] I
L N ALE — e CLE - : |
i S uuna—|—|.—— g |_ l : I :
sopanl ORI ) Y| | SO S )
BHE - : )
= J to I
| J - 1 |-
g =y iz [
| L —fowm B I
S e ! 1 .
% TRANSCEIVER | | DATA - {
e [l PR | s " 3 1I
W [N | ﬁ
e s e, J_I ~Z oV |
OPTIGNAL i0y  CBD, WE OD CE OE C5 AD WA
- .I ¥ ' FOR INCREASED e ' i+ F 580
.F!'."_.”' BUS DRIVE 2143 RAM mh IT16-3 PRAOM (2 PE;:-HE“L
kx 11-! Ml | Il

et |
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3.4.2. 8086 Mikroigslemci Temelli Maksimum Sistem Yapisi

f E . . . ' 3 L ot e ai i P
B2maA J_ MREY |—GND CLX  wmpe ——
CLOCK & o ; i

GENERATOR CLE 5 % WWTE 4
nEE L= READY g L AMWE |— M. -
= RESET g 5 s TORT —
I RODY " DEN m,‘:n owe —
T D Aot oA RIOWE |—H.C. - ‘ :
L: . il ALE TR ' —y
I war | : : '
I STATE [O8% | — m.cC. — e m— .—.I
| GEMERATOR | ] I :
. CLE ! g i
| R | Ty ; | i ;
] GNO T I ; y
] ADg-ADy5 LATCH : i
Aia-Ay (:._.LW"-" HATA > (2GR 1 E AOOR : j
BHE L] = ] v ¥
! : >
I v N -
- N * el DR - : ! .
‘ - v—bo— G 4 b, 1 ¥ . ; L
3 - ' ' i
REE ;| TRANSCEIVER C DATA H
s ' = _ '
B | :..._: : L BHE Hl'lq :
i ! ; b 1 I— ] v _;.‘u-:\[
2 1 R E50y Eﬂl..; WE oo CE cE FO WA
= . ! L R X Sl '!" £ . 10 kit ks
LRI LA y 2142 RAM {4} 182 PROM {2 MOS80
. : : PERIPHEAAL
i £ bl 1 2 ; e o N i
kel [ iKad .| |cakxd [ amaa c
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3.5. Ana Bellek Birimi

CLKOUT

Valid Status X

8:16 =0, A19

1

XAt

Address Valid

LR
L T mw IIIIIIIIII
P L L p
©
-
oy
S I PR S
e
B =
<T
Y
L
il
m

CLKOUT

ALE

AD15:0




3-12

CS T 0| CE
AD7:0 < 00.7
| 27C256
A15:1 > A0-14
) E §
OE
S AD-14
27C256
AD15:8 0p-7
o| CE

Note: Apand BHE are not used.

A15:1 >A0:14
RD —e—C| OF
1/01:8 <::::::>,An?x)
O WE
— o CS1
AO
WR
A0:14
BHE
) OF
/01:8 <:::::>>xu315ﬁ
O WE
cs ® ol CS1

RAM Baglantisi
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3.6. 8086 Kesme Yapisi

External
Interrupt
Sources

NMI
Maskable
Interrupt
Request
sk,
Interrupt
CPU Control ~ |e&—
Unit
T -
Interrupt :
Acknowledge®
Processor 82C59A
INTA INTA
INT [ INT IRO
.
_ ®
RD —» RD IR7
WR f————» WR
CS0—{ CS
Al—= AQ
D7.0
e
ADT:0 <
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Interrupt Enable Bit

Trap Flag

@

Processor Status Word

Code Segment Register

Instruction Pointer

Stack
PSW ‘Q v
C3 010
SP—3» IP ‘R\\\\
A . (:)
, b
c3
IP
™ "
Interrupt
Vector
Table
RESET BOOTSTRAP
PROGRAM JUMP
A
INTERRUPT POINTER
FOR YECTOR 255
A
INTERRUFT POINTER
FOR VECTOR 1
INTERBUPT POINTER
FOR YECTOR 0

FFFFFH

FFFFOH
L

31

IFFH

3FCH

33
L

TH

4H

3H
OH

INITIAL CS:IP VALUE IS FOOO:FFFO.



WMemory

Address Ei?rli
3FE CS
3FC IP

82 CS
80 iP
7E CS
7C IP
52 CS
50 P
4E CS
4C iP
4A CS
48 P
46 CS
44 IP
42 CS
40 IP
3E CS
3c P
3A CS
38 P
36 CS
34 IP
32 CS
30 IP
| 2 Bytes |

3-15

Vector Memory
Definition Address
2E
Type 255
yp 2 2C
User 28
Available 28
26
Type 32 24
22
Type 31 20
Reserved 1E
1C
1A
v (
Type 20 18
. 16
Type 19 - Timer 2
e 14
, 12
Type 18 - Timer 1
yp 10
OE
Type 17 - Reserved
ype [==F=T=T} 0c
Type 16 - Numerics o
08
06
Type 15 - INT3
e 04
02
Type 14 - INTZ2
ype 00

Type 13 - INT1

Type 12 - INTO

Table \ector
Entry Definition
TPS Type 11 - DMA1
TPS Type 10 - DMAO
cS
= Type 9 - Reserved
CcS
E Type & - Timer 0
Ccs
B Type 7 - ESC Opcode
(B
B Type 6 - Unused
5 Opcode
C
B Type 5 - Array
- Bounds
C
B Type 4 - Overflow
CS .
B Type 3 - Breakpoint
CS
= Type 2 - NMI
CS
I Type 1 - Single-Step
CS s
E Type 0 - Divide Error
| 2 Bytes l

C5 =Code Segment Value
IP = Instruction Pointer Value
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CLKOUT J

A15:8' are unknown
A19:16 are driven low

L
I
(1]

INTA occurs during T2 in slave mode.

NOTE: Vector Type is read from AD7:0 only.



