3.

80x86 Mikroislemci Donanimi

3.1. 8086 Ug ayrintilari

During T1 these
pins are the
A0-A14 address
lines,

During T2, T3, T4
these pins are the

D0-D14 data bus

lines,

GND [] 1 A 40 [] Vee
( AD14 [ 2 39

AD13[] 3 38 [] A16/53 )
AD12[| 4 37 [ A17/s4
AD11[ |5 36 [ ] At18/ss
AD10[ |6 35 |_] A19/s6
AD9 [ 7 34 [ ] BHE/ST |
Apg[|8 33 [ ] MN/MX —-
AD7 [ 9 32| ]RD

ap6 [J10 5085 31 ] —
ADs [ 11 30 [ ] ——
AD4 []12 29[ ] —
AD3[] 13 28] ——
AD2 [ |14 7] ———
AD1[] 15 26 :]}——»-
ADO[]16 25 :] —_——

\ NMmI [C] 17 C2 ] ———

INTR[] 18 23] TEST

cLk [ 19 22 [ "] READY
GND [ 20 21[ ] RESET

] AD15 } Same comment as ADO-AD14

During T1 these pins are the A16-A19
address lines and the BHE control signal,
During T2, T3 and T4 these pins are
status indicators S3-S7.

MN/MX =1 | MN/MX =0
HOLD "RQ/GTO
HLDA RQ/GT1
WR LOCK
M/I0 §2

DT/R §1

DEN S0

ALE Qso

INTA Qs1

To 8288 bus
controller in
max mode



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

General I
Registers :
AH AL |
BH BL I
CH CL :
DH DL |
SP I CS
BP : DS
sl | SS
oL : ES
A I P
I
ALU Data Bus |+ Internal
A A (16 Bits) I Communications
: Registers
Temporary |-=e : s
Registers I Control | External
: Logic (%
I
EU : Instruction Queue(J
Control 213|4]|5]|6

Flags

System

Execution Unit
(EV)

1
I
: Q Bus

(8 Bits)

Bus Interface Unit
(BIU)
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3.1.2. 8086 Adres/Veri Yolunun Ayrilmasi

Latched
Address Signals

Signals From CPU

0 £ LA19:16

o 2w (520

02t LA15:8

o L LA7:0

4

S20 —Sp—m] |

A19:16

—{ STB

¢+— OE

e¢——>» STB

Z
4

AD15:8

Z.
7/

AD7:0

ALE ——&—>»{STB

CLKOUT

ALE

S2:0
A19:16

Valia Write bata

X :Address: X

AD15:0

READY
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3.2. 8086 Mikroislemci Calisma Sekilleri

3.2.1. 8086 Mikroigslemcisinin Minimum Calisma Sekli

T+5 v
L_—ﬁ v
GND C‘iADO

2 ~AD1 >
AD2 >
~AD3 >
510Q 510Q <204 >
v Hoh — AD5 >
3 X1 X2 < _AD6
FIC CLK " ~AD7
CSYNC CLK D :
> T
.El > _AD8
| AENT, 4 ~AD9
LAENZ o 12 “AD10 >
= 8284A - “AD =
ASYNC <AD12 -
+5 V —AMA——>] RDY AD13
10k AD14 b
RES RESET < >
4BV T ADiS .
RESET
. RDY1L  LRDY2 l STB
2 A16/S3 | >
100ke 3 RESET A17/54 L -
— S .
-2 A18/S5
I & A19/86
5 TIOMF ) 8282
BHE/S7 >
+5V ST8 Y oF
Ic1 — DO
' o 10ke s g;
Y1 =
READ o
> D4
D5
+5V
—— D6
D7
10kQ > gg
READY2 . Data
> D10 bus
> D11 DO-D15
» D12
D13
D14
IS » D15
NMI ALE
vt > LE
\ [T L R —DT/R
DEN
INTR | > \ > Oﬁ*
o
J Luow __
HoLD [ > > WA
J Luoa 6
HLDA [ | M0
1C7-74LS04
Control
bus
INTA
MN/MX iTEST +5V
10 k2 X= % 22kQ
1c8-74L5244
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3.2.2. 8086 Mikroigslemcisinin Maksimum Calisma Sekli

+5V

\
I | IGNDT cc‘AD0

_L—ww---{cll--—ww—l

8284A-

READY

RESET

READY1

10 k2

READY2

RDY2

NMI[ >

INTR[_>

Coprocessor bus

RQO/GTO* <—>0O
RQ1/GT1"~—>Q
LOCK 0
TEST* —O

—~—]
Qas1 e
RD ~——Q

'Y Y

)

Y

Iy

FYYYY

ry

y

YYY

\

)
Al
]

o

.

YYYYYYY

VJYVVV\VY

— DEN

DT/R

<

1C57%

Data

bus
DO-D15

S0, o

=0

Tl

»O

108
AEN

"ALE

_J_MN/W
= IC1-3 8282 or 8283

IC4-5 8286 or 8287

CLK —

IC6

8288

10K
+5 V —MM—

*Connect these inputs to +5 V through 1 k2 resistors if unused

#Connect this pin to ground if unused

ACEN




3-6

3.3. 8086 Fiziksel Bellek Yapisi

8-Bit Sistemler icin 16-Bit Sistemler igin Bellek Haritasinin
Bellek Haritasinin Fiziksel gerceklemesi
Fiziksel gergceklemesi
Physical Implementation Physical Implementation
of the Address Space for of the Address Space for
8-Bit Systems 16-Bit Systems
1 MByte 512 KBytes 512 KBytes
FFFFF FFFFF FFFFE
FFFFE FFFFD FFFFC
.| > O— .| O—
2 5 4
1 3 2
0 1 0
P
4 By
A19:0 D7:0 A19:1 D15:8 BHE D7:0 A0

8-Bit Sistemler (8-Bit Veri Yolu) icin Kelime transferi
First Bus Cycle Second Bus Cycle

g

X+1)

A19:0 D7:0 A19:0 D7:0
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16-Bit Sistemler (16-Bit Veri Yolu) i¢cin Bayt Transferleri

Even Byte Transfer
Y +1 Y
N X +1 ) (X)
AN
~N '
A19:1 D15:8 BHE D7:0 A0
(High) (Low)
Odd Byte Transfer
Y +1 Y
(X+1) ) X
£
~ i
A19:1 D15:8 BHE D7:0 A0

(Low) (High)
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16-Bit Sistemler (16-Bit Veri Yolu) i¢in Kelime Transferleri

A (X+1) (X)
o 0—
AN
~N il
A19:1 D15:8 BHE D7:0 A0
(Low) (Low)
First Bus Cycle
Y
A (X+1) ). X
0— o
£
~ 1
A19:1 D15:8 BHE D7:0 AO
(Low) (High)

Second Bus Cycle

) Y #+41 (Y)
X+1 X
0— o
S
N o
A19:1 D15:8 BHE D7:0 A0

(High) (Low)
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3.4. 8086 Mikroiglemci Temelli Sistem Yapilari

Processor

ALE

A19:16

AD15:0

24

Latch

Address Bus

o

@ .
<1Kx8

2)
1Kx8 .

Address
Memory
Transceiver Data  or CS -
DEN 11O
= Device
DT/R .
& oyt J w
CPU Local Bus Buffered Bus
3.4.1. 8086 Mikroiglemci Temelli Minimum Sistem Yapisi
[] S : «.a : " ‘ T I
| s284a crLOCK . W] — Vee, H
QENERATOR [—~{CLK ™"~ MiD ; = —
- KES | ~|READY  TNTA f—— 4
) |~|rEsET . FD 1 }
: 1_ RDY WR - Y | —
GND _ . o 5 : ' :
I_—'L——I OTR[— ———n ‘ : ' . :
I owar BER[— —— -1 ey ' :
. kR o T | R b i |
| GE:;;TIETOH : | toescPU, 1 - i : s |
. ALE—— —=| CLK. . ! |
L o } - ‘.
ADg-AD1y Cm@ "2";:';' : ~_ADDR H
A=Ay . i N . ) l !
. BHE } T : ’ '
TR B !
L |
[ BN ———1
g L._.ﬁﬁg-h_—*—T I }
! ' '———-llc" ' : I | .
rnmscewen [ DATA {
R R : : ] "
O FETRU '
o b 0[]
. OP‘NONAL WE o0 CE OE Cs RDWR
}. fFORINCREASED s i
; _:DA'I’A BUS DRIVE ’V 2142 RAM lll | 2716-2PROM (2} PE;&:::AL

2Kx8 | 2Kx8
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3.4.2. 8086 Mikroislemci Temelli Maksimum Sistem Yapisi

: . 3 % Lo s . .~;..‘.-"_:A (R " . e ,' ot . ‘ )
ch I'—‘u’_| of, * . 5 ‘.., ‘ Ve ?,:_"‘:._'_; ‘1 i '.' o G g SN 5
T l TR |——GND U] — : — —g
CLOCK = . _re 7 : L v
GENERATOR CLK So ; % MWTC : : !
AES ] READY s, 3] AMWC —N.C
~{RESET . §; _+|S; 8288 TORC —y
. s ’
I‘ RDY . K DEN CTRLR TOWC . - T 3 g’
GND _f_ ' 8088 OT/R AIOWC[—N.C. ° s '
r——=—" cPU - i I : : .
1o o3k B - ALE -, INTA |- {
WAIT - '
STATE COTR |— N.C. o o,
GENERATOR . ; : : 3
| E iR : l: { ;
L Jd 1 T b s K . :
S .| ano -3 I o s ;
ADg-ADys LATCH - L
" Arg-Ayg K,__ADDRIDATA Q (20R3) + E ADDR {
. |
BHE d = { £ !
. = \ :
' o ! ,
[ 1 .. - i
§ | ; :
T I I B DIR - . ; : : :
: . ’ ]
o s ..i | TRANSCEIVER < DATA : H
(2) - . ]
o L P o ) BHE Ag ’ ’ ’
b P qpils, <l bob ﬁ | ﬁ
5 o 5 i A R CS0u m;‘ WE o0 " CE OE cs 5 H'DWH’
) . o 3 § e ; gt G b . i A% eyt b
RO L R R 2142 RAM (4) 2716-2 PROM (2) MCS-80
% s % Sl culd ' 2 . . PERIPHERAL
W U Mo i @ @ o TR0 R R CX2Y
P d MR CU1KxB o [ 1Kx8 . | *2Kx8 | 2K x8 Lot i
: Ao ateet iy e 7 f : Tioeepee, 2D
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3.5. Ana Bellek Birimi

CLKOUT

7
XAt

\ :
1
1
’ 1
1
1
1
Valid Status X_

=0, A19f
1

8:16

Address Valid

CLKOUT

ALE

Data

AD15:0




3-7

AD15:8 <::

CS T O CE
AD7:0 <: 00-7
| 27C256
A15:1 > A0-14
) __Ii:::::()E
OE
S A0-14
27C256
0

00-7

CE

Note: Agand BHE are not used.

1/01:8

<<::::::>,A07ﬁo

A15:1 ::>/ux14
RD —e—C OF
o WE
— o CS1
A0
WR
A0:14
BHE
) OF
o WE
cs ° O C31

1/01:8

<<:::::>;AD15£

RAM Baglantisi
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3.6. 8086 Kesme Yapisi

External
Interrupt
Sources

NMI
Maskable
Interrupt
Request
oo
Interrupt
CPU Control  fw&—
Unit
oo -
Interrupt _
Acknowledge*
Processor 82C59A
INTA INTA
INT e INT IRO
.
— R ®
RD b——» RD IR7
WR ——» WR
CS0—{ CS
Al—={ AO
D7:0
AN
AD7:0 <




Interrupt Enable Bit

Stack
Trap Flag
I Tl
925 0f0 Processor Status Word
SP— IP \
\J
) @ Code Segment Register
Instruction Pointer
N N
CS
IP
N \
Interrupt
Vector
Table
FFFFFH
RESET BOOTSTRAP
PROGRAM JUMP FEEEOM
. ~
~ : *
3FFH
INTERRUPT POINTER
FOR YECTOR 255
3FCH
~ ¥ v
q: 2 ¥
- 7H
INTERRUPT POINTER
FOR VECTOR 1 4N
INTERRUPT POINTER 3H
FOR VECTOR O OH

INITIAL CS:IP VALUE IS FO0O:FFFO.
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able ector lemory able ector
Memory  1ap| v M Tabl Vect
Address Entry Definition Address Entry Definition
3FE CS j 2E CS
T -
o = } ype 255 26 5 Type 11 - DMA1
User 2A CS
Available g s Type 10 - DMAO
82 CS 26 CS
80 5 Type 32 o 24 B Type 9 - Reserved
7E CS 22 CS .
76 5 Type 31 20 B Type 8 - Timer 0
1E CS
P Reserved Type 7 - ESC Opcode
1C IP
52 CS 1A CS
Type 20 Type 6 - Unused
50 IP < 18 IP Opcode
AE cS Type 19 - Timer 2 16 = Type 5 - Array
4C P 14 IP Bounds
‘Z; (|:PS Type 18 - Timer 1 15 CI:PS Type 4 - Overflow
46 CS OE CS _
ii = Type 17 - Reserved 0C B Type 3 - Breakpoint
42 CS . 0A CS
Type 16 - Numerics .
45 = yp 08 5 Type 2 - NMI
3E CS 06 CS
Type 15 - INT3 - Single-
3C P yp 04 B Type 1 - Single-Step
3A CS 02 CS
Type 14 - INT2 - Divi
38 P ype 00 P Type 0 - Divide Error
36 CS r‘—)|
34 5 Type 13 - INT1 2 Bytes
32 CS
Type 12 - INTO
30 IP CS =Code Segment Value

| 2 Bytes I

IP = Instruction Pointer Value
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PT2 LT3 T4 LTIV T L T1 1 T2 1 T3 1 T4

I T1

CLKOUT J

A15:é are unknown
A19:16 are driven low

] e e e e e e e e e e e s e e S S S S S S S S S S S S S S S S i S S S S S e e e S e e e s e e s e e e s s S s S s S S S

———— ] e e e e e e e e e e s e s s e e e e e e e e e e e e e s e e S s S S e e e s s s e s e e e e e s e e e e e

INTA occurs during T2 in slave mode.

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



