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Intel 8086

Intel 8086 was launched
in 1978.

It was the first 16-bit
microprocessor.

This microprocessor had
major improvement over
the execution speed of
8085.

It is available as 40-pin
Dual-Inline-Package
(DIP).
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Intel 8086

It is available in three
versions:

- 8086 (5 MHz)
- 8086-2 (8 MHz)
- 8086-1 (10 MHz)

It consists of 29,000
transistors.
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Intel 8086

It has a 16 line data
bus.

And 20 line address
bus.

It could address up to
1 MB of memory.

It has more than
20,000 instructions.

It supports
multiplication and
division.
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Pin Diagram of Intel 8086

Vss (GND)
AD14
AD13
AD12
ADH
AD10

ADS
ADE
AD7

ADB RQ/GT0 HOLD
ADS RQGTT  HLDA
AD4 TOCK WR
AD3 52 Mo
AD2 3T DTR
AD1 k) DEN
ADO QS0 ALE
NMI Qst NTA
INTR TEST
CLK READY

Vss (GND) RESET
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Pin 16-2, 39 (Bi-directional)

These lines are multiplexed bi-

: :
directional address/data bus. e
u] 4

During T4, they carry lower e
order 16-bit address. lai

D
RQEM  HOLD
RQGTT  HLDA

In the remaining clock cycles,
they carry 16-bit data.

otk R
= Wio
AD,-AD; carry lower order byte T oR
of data. due
. 21 Q81 R

ADg-AD; ;5 carry higher order 5 T

byte of data. ves a0y D20
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A19/Se, A1glSs, Ay7lSy, AvelS;

Pin 35-38 (Unidirectional)

BHE/S,

Pin 34 (Output)

These lines are o BHE stands for Bus High s of ot
multiplexed unidirectional ool Enable. Atk T
AD11 O5 0 ]
address and status bus. fon o BHE signal is used to . 5
Duri h it indicate the transfer of data it =
uring Ty, they carry o ge — over higher order data bus e B =S
higher order 4-bit address. as g ST HLDA (Dg = Dy5). as g TGS HLDA
04 12 W; 8 15 AD4 Q12 W W;
In the remaining clock e ok 8-bit I/O devices use this wgn  wpS  oR
cycles, they carry status i " signal i @ a
00 16 ALE b |
_y u y y Nl 17 oy . . . m 1: g;u %
signals. R It is multiplexed with status GG i
Vss (GND) [ 20 pin S7- Vss (GND) [ 20 RESET
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RD (Read) READY
Pin 32 (Output) Pin 22 (Input)
It is a read signal used for " This is an acknowledgement ™. = dhos
read operation. ool signal from slower I/O e e
#0115 devices or memOry. #0115 %[ M85
. . AD10 O8 AD10 O8 B0 A19SE
It is an output signal. bl It is an active high signal. eI
. a q AD7 O9 a7 g9 il
ItiiStankactiveslowasignal s o i When high, it indicates that ~ =§° § 3am% =
G il the device is ready to oy o W
a0z 14 Svﬁ transfer data. :Bz li 7h ; m/‘%
AD1 TER AD1 1) TER
o ™ When low, then . Wdn  afe
e microprocessor is in wait e hizsd
Vss (GND) [ 20 RESET state. Vss (GND) [ 20
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Pin 21 (Input) Pin 18 (Input)
It is a system reset. Tionge  whws Itis an interrupt request  “oid:  shus
i . . § AD13 B[ At6is3 . | AD13 O3 3B A6S3
Itis an active high signal. & FRiE signal. e .
AD1D B0 A9 . . . AD10 O8 B0 A19SE
When high, i e It is active high. Wy b
MR ADS & BA MNRK
microprocessor enters into o1 2@ : : Gl s dni i
reset state and terminates i § spme s HE TS gl oy & iR
the current activity. % 208 o e = W
AD2 y:g ﬂﬁ AD2 14 f ﬂﬁ
It must be active for at wodn  spes A wodn  spes A
least four clock cycles to o are e 2ol
reset the microprocessor. P gg el o
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NMI

Pin 17 (Input)

It is a non-maskable
interrupt signal.

It is an active high.

It is an edge triggered
interrupt.
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31 [ RG@  HOLD
[ RGGTT  HDA
WG
R
TEN
ALE

R

Vss(GND] [ 20

TEST

Pin 23 (Input)

It is used to test the
status of math co-
processor 8087.

The BUSY pin of 8087 is
connected to this pin of
8086.

If low, execution continues
else microprocessor is in
wait state.
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AD14

a06 g 10 HOLD
aps [ 11 HLDA
ADs 13 WG
AD2 14 R
Al TER
ap0 g1 Q ALE
Nl 17 4 TR

Vss(GND] [ 20

CLK

Pin 19 (Input)

This clock input provides
the basic timing for
processor operation.

It is symmetric square
wave with 33% duty cycle.

The range of frequency of
different versions is 5
MHz, 8 MHz and 10 MHz.
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HOLD
HLDA
R
WG
R
TEN
ALE
R

Vcc and Vg

Pin 40 and Pin 20 (Input)
Vec is power supply signal. =28

+5V DC is supplied
through this pin.

Vgg is ground signal.
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Vs (GND) ]

S

43 [
a2 g
o1t
Aptn g
40e
ane [
a7 O
a06 [
a0s [
a4
an3 [
an2
A
an0 ]
Nl [
IR
O

HoLD
HLDA

WG
R
TEN
ALE

R

40
Y
%
7
%
%
%
B
2
3

k]
»
3
bid
%
%
2
f)
z
2

MN / MX
Pin 33 (Input)
8086 works in two modes:
+ Minimum Mode

+ Maximum Mode

If MN/MX is high, it works
in minimum mode.

If MN/MX is low, it works
in maximum mode.
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AD14

a06 g 10 HOLD
aps [ 11 HLDA
ADs 13 WG
AD2 14 i R
TEN
ap0 g1 ALE

Nl 17 TR

Vss(GND] [ 20

MN / MX

Pin 33 (Input)

Pins 24 to 31 issue two
different sets of signals.

One set of signals is issued
when CPU operates in
minimum mode.

Other set of signals is
issued when CPU operates
in maximum mode.
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AD14

a06 g 10 HOLD
ADs Q11 RUETT  HLDA
an4 g1z R

ADs 13 WG
AD2 14 i R
Al TER
ap0 g1 ALE
Nl 17 TR

Vss(GND] [ 20
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INTA

Pin 24 (Output)

. . . Vss (GND) 400 Vec(5P)
This is an Interrupt AD14 [ 415
- - - . AD13 O3 [0 41653
Pin Description for ELE 9 3eE Sgiell. oL
Mini Mod When microprocessor wd ahE
inimum : essor. ol hen
u ode receives INTR signal, it e
acknowledges the e T
A a AD4 Q12 ok "R
interrupt by generating 0 g1 T e
thIS signal AD2 14 =) oTR
. AD1 k] TER
. ) . -
It is an active low signal. wrge  mf T
CLK READY
Vss (GND) [ 20 RESET
Gursharan Singh Tatla www.eazynotes.com Gursharan Singh Tatla www.eazynotes.com
Pin 25 (Output) Pin 26 (Output)
This is an Address Latch = S This is a Data Enable SR
Enable signal. o signal. o
It indicates that valid T This signal is used to T
dd | bl b ADo g7 %0 TES7 B ADo g7 %0 TES7
2D res:[l)s avallable on bus a0 g 30 WX enab'e the transceiver a0 g B0 MR
- aD7 Qo 1) aD7 Qo il
0 15+ . o o R
iy o ik sianal o g shmm 2k o g shmm
1l GledivE e Sl okl e Transceiver is used to okl z e
and remains high during T, wdn  zhw oW wr g1 .
state 101 & separate the data from the =
- 00 16 2501 Qs dd d AD0 16 Qs AE
Nl 17 240 Qst INTA a ress/ ata bus' Nl 17 Qst oy
Itis Connected to enab|e p|n WIR 18 »f TET i . i WIR 18 »p TEST
of latch 8282. Yt o e Itis an active low signal. ~ ags e
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Pin 27 (Output) Pin 28 (Output)
This is a Data ““‘EEE giﬁ;ﬁm This signal is issued by the "% S
H : : [ al6is3 . 0 ]
Transmlt/Rece|Ve S|gna|. Apt2 a7h At microprocessor to :gg i i: mﬁi
AD11 O5 B[ A6SS . . . ]
It decides the direction of ~ ®rd  shus distinguish memory access ‘wogs  spase
D9 O7 | 187 ]
data flow through the g opwm from I/O access. o O
tra nsceiver_ :g; ?n 31 :_g/eﬁ HoLD . . . :g; N o :_g/ﬁ HOLD
ADs Q11 wn_ieﬁ HLDA When |t |S h|gh, memory |S ADs Q11 RQETT  HLDA
P . . AD4 Q12 ok R otk
When it is high, data is e v accessed. e T o)
transmitted Out_ AD2 14 i OTR AD2 14 pif| i ﬂ?
g _ wis s When it is low, I/O devices  wgr spe ae
Whe_n it is low, data is i e are accessed. o
reCeIVed In. G O1g READY G O1g READY
Vss (GND) [ 20 RESET Vss (GND) [ 20 RESET
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WR

Pin 29 (Output)

It is a Write signal. s

It is used to write data in o
. AD

memory or output device w0 g7

depending on the status of  wd
M/IO signal. i

It is an active low signal. o2 gl

Vss(GND] [ 20
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HLDA

Pin 30 (Output)

It is a Hold Acknowledge "%
. AD13 O3
Slgnal. w02 g+

It is issued after receiving  ‘mg’
the HOLD signal. o

AD8 O] 10 QG ot
It is an active high signal. o

HOLD

Pin 31 (Input)

When DMA controller -
needs to use address/data  wed:
bus, it sends a request to wi g
the CPU through this pin. i

It is an active high signal. sos g
When microprocessor 02 g1t
. . . AD1
receives HOLD signal, it 00 16
issues HLDA signal to the IR gs
DMA controller. P
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QS, and QS,
Pin 24 and 25 (Output)

. . Vss (GND)
These pins provide the o
. . AD13

status of instruction o
ADH

q ueue. D10
ADY
AD8
ADT
ADB
ADS
1st byte of opcode from queue :B;
Empty queue A2
Subsequent byte from queue :Ba
L

INTR

CLK

Vss (GND)

No operation

= = O O
= O = O
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8086

AD3 13 Wio
AD2 Q14 =) oTR
AD1 TER
AD0 [ 16 ALE
Nl 17 TR
INTR [] 18 TEST
G O1g READY
Vss (GND) [ 20 RESET
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Pin Description for
Maximum Mode
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SO’ S1’ SZ
Pin 26, 27, 28 (Output)
These status signals - S
indicate the operation P R
being done by the b e
microprocessor. gy uQEEy
ADS O& B0 WW
This information is ot g SBTA oo
required by the Bus wge ® ahmm W
Controller 8288. e el
AD1 El TER
Bus controller 8288 gl ar
generates all memory and URED i
I/0 control signals. T Reser
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S 81, S,

Pin 26, 27, 28 (Output)

LOCK

Pin 29 (Output)

iy b This signal indicates that iy
GELIE I other processors should not oLy
0 0 0 Interrupt Acknowledge o 5 aes ask CPU to relinquish the aor ds
OB N B O] o oy apme system bus. o
0 1 0 I/O Write 408 Q& B MR i a0e s
0 1 1 Halt :g; ?n ?/ﬁ HoLD When it goes IOW’ all :g; ?n RRETT  HOLD
1 0 0 OpcodeFetch o S interrupts are masked and sos o o
AD4 12 OCK 3 . AD4 12 3
1 0 1  Memory Read ADSI 1S = L HOLD reqUESt is not 403 013 = wo
1 1 0 Memory Write e il | o granted. i s
i a1 |rese IE?S}Z * %—Qﬂr ™ This pin is activated by using .:“ES” as ™
LK 19 ; READY LOCK prefiX on any oLk O1e
Vss (GND) [ 20 21[] RESET instruction. Vss (GND) [ 20
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RQ/GT, and RQ/GT,
Pin 30 and 31 (Bi-directional)
These are Request/Grant iR
pins. w013 o3 @ £
AD12 O+ B2 ((¢\®)
q ¥
Other processors request the %75 T h an k Yo u- <\/>
CFl’U thro#gh these Iénes to w00 7
release the system bus. il -
After receivinE the request, ot g hox Have a Nice Da Y
CPU sends acknowledge e -
signal on the same lines. so2 gl 5 oA
Al DEN
S AD0 [ 16 ALE
RQ/GT, has higher priority i g7 o W

BA I~ clk 018 READY
than RWGTI Vss(@nD] [20 21[] RESET
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