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2.1 8086/8088 CPU
2.1.1 8086/8088 CPU

intal.

8086
16-BIT HMOS MICROPROCESSOR
8086/8086-2/8086-1
m Direct Addressing Capability 1 MByte m Range of Clock Rates:
of Memory 5 MHz for 8086,

8 MHz for 8086-2,

m Architecture Designed for Powerful 10 MHz for 8086-1

Assembly Language and Efficient High

Level Languages m MULTIBUS System Compatible
m 14 Word, by 16-Bit Register Set with Interface
Symmetrical Operations H Available in EXPRESS

— Standard Temperature Range
— Extended Temperature Range

m Available in 40-Lead Cerdip and Plastic
H 8 and 16-Bit Signed and Unsigned Package

Arithmetic in Binary or Decimal (See Packaging Spec. Order #231369)

Including Multiply and Divide

B 24 Operand Addressing Modes
Bit, Byte, Word, and Block Operations
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2.1 8086/8088 CPU
2.1.1 8086/8088 CPU

A 1978 ~ 8086 Y R 16& A
ALY ‘3 A
Ay 1 8 W “ |=A
A A 3 Ad ) 8087 I/0
8089 ¢ e FA
A 1979 8088 8& I § 8
A " Y8084 6 8086 A A

Ay 8088 IBM PC-XTJU4 0 A



" . {M,N }
2.1 8086/8088 CPU MODE | MODE
2.1.2 8086 CPU

1.
2. a
3. a
4. e 1 RD
| JRQ/GTO (HOLD)
S. J RQ/GT1 (HLDA)

J LOCK (WR)
] S2 (M/10)
St (DT/R)
S0 (DEN)
1050 (ALE)
=1Q51 (INTA)

—J TEST n
1 READY
IRES ET?




" . {M,N }
2.1 8086/8088 CPU MODE | MODE
2.1.2 8086 CPU

1.
2. a
3. a
4. e 1 RD
| JRQ/GTO (HOLD)
S. J RQ/GT1 (HLDA)

J LOCK (WR)
] S2 (M/10)
St (DT/R)
S0 (DEN)
1050 (ALE)
=1Q51 (INTA)

—J TEST n
1 READY
IRES ET?
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MAX
MODE

2.1 8086/8088 CPU

2.1.28086 CPU 4 ¢& q
/ To™ A&
t /////——A

W g
% —
~ C
9 0 an o
Y N

1

2
3
4
S
6
7
8
9

10 CPU 31

- b
by -
N W
e o

] RQ/GTO
] RQ/GT1
] LOCK
0] S2

1 S1

] S0

1 QS50
JQs1

18
19
20

MIN
MODE

(HOLD)
(HLDA)
(WR)
(M/10)
(bT/R)
(DEN)
(ALE)
(INTA)

}



"

2.1 8086/8088 CPU

2.1.2 8086 CPU

1%

MAX MIN
MODE MODE

GND 1
AD14 ]2
AD13L] 3
AD12LJ4
ADT1L] S

AD3ILJ13
AD2 14
AD1LCJ15
ADOLJ16
NMILJ17
INTRL]18
CLKLJ19
GND L[] 20

4000 Vee

39 AD15
38[JA16/S3
3700 A17/54
36 CJA18/S5
35JA19/56
34 BHE/S7
JMN /MX
320 RD

31 RQ/GTO
30 [ RQ/GT1

25 QS0
24 ] QS1
23] TEST
22 L] READY
21 RESET
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2.1 8086/8088 CPU
2.1.28086 CPU 4 &

MAX
MODE
/
AD14 [ 39 L] AD1S

w 00 N e NN -

22 [ JREADY
21 RESET

MIN
MODE

(HOLD)
(HLDA)
(WR)
(M/10)
(bT/R)
(DEN)
(ALE)
(INTA)

}
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MIN
MODE
2.1.3 8088 CPU U,
(6ND) [} 1 ]
A1a []2 [
1 / A13 3
' / A12) ] 4 ]| At7is4
2. a A1 []5 36 ]| AtBIS5
« Atol []s 35 1]
3. A A9 | []7 34[] Ss0
4 é ﬁ} [_3/;_3 MN/MX
—= 32 ] RD
5. / — | aos| (] 10 e, 3t[1 Houp
ADS| [ 11 30[] HLDA
ADa| [} 12 20 ] WR
AD3| [} 13 28| 1 10/m
AD2| [(}14 27| ] DTR
AD1| [} 15 26 { | DEN
ADO) {16 26 {] ALE
-—
ﬁ; 17 24[] INTA
INTRJ{ {18 23] TEST
CLK {19 22] READY
(aNp) 1] 20 1|0 RESET

e

(HIGH)

10
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2.1 8086/8088 CPU

MIN
MODE
2.1.3 8088 CPU U,
(6ND) [} 1 ]
A1a []2 [
1 / A13 3
' / A12) ] 4 ]| At7is4
2. a A1 []5 36 ]| AtBIS5
« Atol []s 35 1]
3. A A9 | []7 34[] Ss0
4 é ﬁ} [_3/;_3 MN/MX
—= 32 ] RD
5. / — | aos| (] 10 e, 3t[1 Houp
ADS| [ 11 30[] HLDA
ADa| [} 12 20 ] WR
AD3| [} 13 28| 1 10/m
AD2| [(}14 27| ] DTR
AD1| [} 15 26 { | DEN
ADO) {16 26 {] ALE
-—
ﬁ; 17 24[] INTA
INTRJ{ {18 23] TEST
CLK {19 22] READY
(aNp) 1] 20 1|0 RESET

e

(HIGH)

11
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2.1.3 8088 CPU

=
P
@ ~
= 9
h/

GND
A14
A13
A12

Z®
| Y

MIN
MODE

Al

mAREEEnEEEPYnEnEnEn

3

e

(HIGH)

12
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2.1 8086/8088 CPU MIN [wx}

MODE |MODE
2.1.3 8088 CPU GND E 1 J 40 :] Vee
a1a []2 39[] A5
0 . A13 []3 38[] At16/S3
. A12 []a 37 ] At7/sa
0 8 At []5 36 ] A18/S5
. A0 []6 351 A19/S6
e A9 17 34 (HIGH}
as [1a ] MN/MX
AD? [19 32[] RD
AD6 []10 goa 31 ] (RQ/GTO)
ADS []11 30 [ (RQIGTY)
apa [112 2 (LOCK)
AD3 [}13 (82)
aAD2 [14 27 (s1)
AD1 [}15 26 { ] (S0)
ADC [ 16 26 {7 {QS0)
NMI [} 17 241 ] (QS1)
INTR []18 23] TEST
cLk [ {19 22{] READY
GND {20 21[ ] RESET

13
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2.1 8086/8088 CPU MIN [wx}

MODE  |MODE
2.1.3 8088 CPU GND E 1 J 40 :] Vee
a1a []2 39[] A1
0 . A13 []3 38| ] A16/S3
. A12 []4 37 ] At17/s4
0 8 A1 5 36 1] A18/S5
~ 8288 " Mo e ) e
A9 []7 34[] sso (HIGH)
a8 [a 33 MNIMX
AD7 [9 32[1 RD
aps [J10 S8 311 HoLp
J “ ADS []11 301 HLDA
3 ADa []12 291 ] WR
AD3 [}13 28 [1 10/M
AD2 []14 27 ] DTIR
AD1 []15 26{ ] DEN
ADO (116 25{] ALE
NMI [ §17 241 INTA
INTR [}18 23] TEST
cLk [ {19 22 ] READY
GND {]20 21| ] RESET

14
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2.1 8086/8088 CPU
* 8088 VS 8086
1. a_" V{ w ot 4
2. AD7° ADO
AD15 ADO

3. 8088 SSO
8086 BHE/S7

4. 8088 I10/M
8086 M/IO

YY 6

¥

15
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2.1 8086/8088 CPU 2.1.6 R I
1.
w3 Y
Y Y Al/0 nae
Y ' CPU “—o gy :
2. NN »
W e CPU 2 A o, / Q
Y oa 3
§ CPU6 y alo y
Y 8 !

3. /) 8086/8088 T

16
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2.1 8086/8088 CPU  2.1.6n r ' a

T1 T2 T3 T4

ck _ [/
A19/S6 A16/S3 g i \ i § \

BHE/S7

E E E i ' - Il 8088
Al15 A8 >——< | . : >
| | | : - [ 8086

AD7" ADO ; | — | |
AD15" ADO ; — o [ )— E-Q
Ne /N ' '

17
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2.1 8086/8088 CPU  2.1.6n ! Q

Tl T2 T3 ! | T4 |

ok _ [T\

A19/S6 A16/S3 i ; W : : |
BHE/S7 ' !

Al5 A8 D——( , . .
AD7" ADO | \ 5( —
AD15 ADO ; ; | @

ALE /T ' '

_|

I
_l
=

N V1
NV VYV VY

Ready M 18



"
2.1 8086/8088 CPU  2.1.6n ' a

L+ T2 T3 ; Tw . T4
CLK

A19/S6 A16/S3 : %
BHE/S7 | ’

>__

Al5 A8 D——( : : : DO
R S e S m—
—

ALE /_\

Ready M 19
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m 7N
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o WDOn el 5 H:
et mO—=F -~ -+r-1-r=+ -1 --"-wt------1T--—-"---""f4-"""- -
n > / m T -
E =» ﬂT _m
< < 8
2 =3 =
Y B . S g -
z 3 X X
(2] w
- > (= \
_%A < \ ~
|.ﬂ |||||| - jmey___re ] &uu: ||||||||||||||||||||
< 0

L S
S e SRl A o e s IR el ek B
1 V\\\

TCY
VED

|

|

|

1

1

1

1

I

I 1

:

T
:ST-S3

FOR DAT‘:\ IN

1

1

1

1

1

1

i

READY

|

’ |

I

1

|

1

1

1

1

1

I

I

I

I

1

1

]

BUS RESE

(4 + NWAIT)
I
I
I
1
I
1
I
1
I
I
I
I
I

WAIT
I
I
1
1
I
|
I
|
I
I
EMORY ALCESS TIME
1
I
I
I
I
1

1.

o

X
|&)

ADDR/
STATUS
ADDR/DATA

8086
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P z |~ 0 = M
o |Im“Y __ B B - =N R R R -
f SF ) o = A
—~ e p s
E o O <
< - <w [m]
= Z2 -
- —_—
z - o A\ 0_ 8 1 ] ___ oy b o] -
3 >< .
b= w
5 g . ~
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H M g
=

X
X
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-
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o o
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N [ills w o 7]
[ Ll
= 7Y - 3
. - - - - - 4- 1 I I o == T e I .N|IIII ||||||| MI ||||||
2 > A 2 —
-~ I I >
Q
=
w
=

A1 9§-A1 6
=
i

X
O

2
ADDR
STATUS
ADDR
ADDR DATA
D

8088



" A0
2.1 8086/8088 CPU  2.1.6n Tooe

| 14 | T2 | 13 |Ta M| T | T2 | T3 | T4 |

we [ M

ADO- FLOAT
AD15

Interrupt Acknowledge Sequence .

22
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2.1 8086/8088 CPU 2.1.7

1.7
2.4 J
W
Y
y
3.

< <D

7 1b -
I R - -
8286
8287 A J°
74L.S245
b
8282
8283 A J°

74LS373& 74L.S374

14L.S244

23
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2.1 8086/8088 CPU

Vee

il

82C84A/85
CLOCK —P
GENERATOR |,
RES L
RDY

.

1
WAIT
GND STATE !
IGENERATORI
1
o m o ol
GND
L 1
Vee = O
I 20
40

CLK

READY
RESET

ADO-AD15

GND

Vee

A16-A19

HE

2.1.7

C1=C2=01uF

‘_ VCC ”
[ 8
b |
[
. ¢ 1
] 2
I —
1
_____ . 1
L ;
|
1 1 !
1 1
| 1
1 1 b )
[ 4
1 ADDR I -
[ 1 » [N
1 . !
] N e ]
i | ) v
1 |
iw b - :
L - - ' OE 1 t ¢
ITRANSCEIVERI § AO I -
— (2) 1 1BHE I
| la v v s A h 4
Em s s mmmd u— — — — pu— -_ ___
OPTIONAL En EL WG E G CS RD WR
FOR INCREASED HM-6516 HM-6616 CMOS
DATA BUS DRIVE CMOS RAM CMOS PROM (2) 82CXX
2kx8 | 2kx8 | |2kxs|2kxs | |PERIPHERALS

MINIMUM MODE 80C86 TYPICAL CONFIGURATION

24
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2.1 8086/8088 CPU 2.1.7

<

Py,

7 5V A16‘ DlQ/&o‘ SG 373
BHE/S; :>
|| cK =
| RESET -
- . y
-7 "L |, READY AD, A D, )
ALE ¢ HLE O_E—_L
) ~ sV -
o—{MN / MX =N 245|3<
DT/R DR E
DEN i
M /10 y 244
RD
WR = =
E E
8086 L L

8086 O

=



38088

HO



