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What does an offset teH us? ' w 4
i The offset is a 16 bit hex number contained by the instruction pointer (LP.) register -

and it tells BIU the location in the code segment, from which the next instruction :
byte is to be fetched. . ;
11.6 Pin Diagram of 8086 |
1. | Supply pins (3 pins) Vee
GND
. GND
2." | Clock related pins (3 pins) | CLK -
= | RESET
AT READY = ,
8. | Address and Data pins (21 pins) - - ADo - ADyg
‘ | o Ase/Ss — A1o/Se
BHE /S, 1
_ : — . ,
4. Interrupt pins (2 pins) : - |NMI 9
5. Other control (3 pina) TEST A
| MN /MK '
| | |®
6. | Mode multiplexed signals (8 .pins) ( ooy o /G
('bﬂNnnde—MAXmodeﬁgna]ﬂ) e E
HLDA - RQ, /GT,
WR -LOCK
PEN -%
DT/R -§
M/I0 -
ALE - Q5
INTA -QS,
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8086 Architecture
k. Supply pins (3 pins)

*  Used for power atipph i.e. +6V on Voo wart, GND.
* Two separate GND

Y

pins for two layers of 8086_chip, improves the noise,
rejection. -
ll.  Clock related Pins (3 pins) '
CLK

* This Pin provides the basic timing for the processor. -
* 8086 does not has an on-chip clock generator hence an external clock generator
Like 8284 is used to provide the clock signal. _

* Itis asymmetric with 33% duty cycle, TTL clock signal.

\)/It causes the processor to immediately terminate its present activity. m°_§_2_8_‘_*__
clpck generator provides this signal. :

b . is signal must be active high for atleast 4 clock cycles
' " It clears all the flag registe

r, the Instruction Queue, the DS, SS, ES and IP
- registers and sets the bits of CS register. . - =
* Hence the

reset. vector address of 8086 is FFFFOH (as CS = FFFFH and
IP=0000H). . - -

) i m
b "
Fig. 1161 (b) Functiong) pin
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from the addressed memory or y/

] J 4
. " ,cknowledsen;ﬂ::ipeci ally meant for slow devices. thay ;i
‘y It th ata trans e d T3 f W
comple Jes the y input between T2 an o of a M/C cycle, \
samples wait-states between T2 an |
;fPREADY pin is LOW, pP inserts T3, uny ke, |
" pocomes HIGH. i

ins
Address. and data pins (21p )

AD1s - ADo ’ " : . : _
/ These are time multiplexed data address lines i.e. for some time "
address and for some time da e Y by,

It gives the address Ais — Ao during T1 of an Machine Cycle. (When ALy _ ,

/It gives the data Dis - Do after T1 of an M/C Cycle (Machine cycle).

A1d/Ss ... A1o/Se _ :
} work as Address bus (Ass ... Aw) during T1 of every M/C Cy,,

B 0.

These lines
+.~ T2 onwards these lines work as Status signals Ss ... Se.

o S; and S: gives the status of the memory segment currently accessed, Siga
" the status of the Interrupt Enable Flag updated every clock cycle. S goeg
when 8086 controls the shared system bus. _

"S¢| Ss| Segment accessed
0 0 | Extra Segment
A 0 1 Stack Segment
\/ 1|. 0| Code Segment or None
1 1 | Data Segment '

- BEES, B H)?’k wnlle
¢ ' This line carries the BHE signal during T1.

N ) g §
¢ BHE and Ao are used together to access a word/byte from the meo*”

- shown in the banking in section 11.8.
* Status line S7 is reserved for “further development”.

V. Interrupt pins (2 pins)
| "N’hﬂ"'-;""".c-;f" m
1

i

o0
s i . 1ot

This is & non-maskable, edge triggered that causes type 2 mwﬂsfﬂ"’ﬁ:
receiving an interrupt on NMI line, the pP executes INT 2 and % o

control to location 2 * 4 =00008H in the Interrupt Vector



:,,,oﬁum.rf-dnamou .
" gons stating from 18 sddress to got values for IP and CS of the ISR
Joca!

-
/ 31 :r:un:mt instruction

INTR
.vectored, maskable, level triggered interrupt sampled during last

V. Other control (3 pins)

2~ ltis an active low input line dedicated for 8087 Co-processor.
/InnﬁnimumwdeitisconnecwdtoGND.InMuinmmModewhenﬂenho

»” TESTinputisemminedbythaWAITinm.
)/lft.heTESTpinishigh, the p?enmﬁbmﬁnmphWb'

MN/MX
. mhhmmwmdmmmmnmmepwrhummu-m
%W'Whmcn.mumummmu Single-processor system.

—

RD
/’I‘,(‘)"“fﬁivebwmputmwmimmwmmmorm

8086 Architecture

ress.
;f'.i ot maskable internally by software.
. iﬁmfmmLOWtoHIGHmﬂ:isphl,camestheinterruptatthaendor

This is & non

cock cycle.of . . .
To get the vector number for the interrupt the following procedure is followed

On receiving an interrupt on INTR line, the pP executes 2 INTA pulses.
First INTA pulse -> the interrupting device is indicated for its interrupt being
accepted while the device calculates the vector number.

Second INTA pulse the interrupting device sends the vector number to the
nﬁctupmcessoronﬂledatalinea.

OunmlshiﬁswlocationpomtedbyIPandCSwhichamlondodfmmIVTnt
Vector No * 4.

Co-processor is busy it makes this pin HIGH.

Le. 8087 is free. :

mode

this signal is LOW, 8086 s in Maximum mode i.e. Multiprocessor gysterm:
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. controller.

In Minimum Mode this line carries the HOLD input mgnal from another master
- Tequesting a local bug -

The DMA Controller ; issues the
In response 8086 completes the

HOLD signal to request for the system bus.
current bus cycle and mleases the system bus.
In Maximum Mode 1t carries th

e b:-dlrectaonal RQoIGTo (Requesthrant)_
signal. -
The external byg ma.ster

the control over the system bus.

In response the 8086 completes the current bus cycle, mleases the syatem bus
and sends an active low Grant

pulseonthesamehnetotheaxtemalbus

8086 gets back the system bus only after external bus master sends an active
low release pulse on thg same hne _

HLDA — RQ/GT;

In Minirmum Mode, this line carries the HLDA signal.
This signal is issued by 8086 after releasing the system bus.

In Maxlmum Mode it functions as RQ]/GTI wh:ch is the same as RQ;,IGT.;,
but is of lower priority .

WR --! LOCK

Ian:mmeodethxslmecamestheWRngnalmdmates awnteoperation

' whenthlspmlslﬂw

ItisusedmthMﬂOtowntetoMannryorIODem
InMannmmnndeltﬂmchonsasthe LOCKoutputlma :

,/When 8086 executes an mstructlon with the LOCK prefix this mgna] is active

. (i.e. low) remains active till next instruction, mdwahng the external bus master
cannottakeoontmlofthesyutemm '

N

(80890r8087)sendsanact1velowpulsetorequestfor _

4
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i

DEN --- §,

In Minimum Mode it carries the DEN signal and is used to enable th‘_’ Data,
t.ranseewen 8 (bidirectional buffer IC 8286).

In Maximum Mode it carries the So signal. S, is a status signal given to 8288.
L ]

| - In Maximum Mode, Bus Controller (IC 8288) generates the DEN signal for
8286, . | 5 .

‘. DT/R 8§,

; * In Minimum Mode it carries the DT/ R niknal indicating Data Transmit or
ﬂ | - Receive. |

—————

\/ﬁm signal goes low for a read operation and high for a write operation.

~ In Maximum Mode it carries the S, signal. S, is a status signal given to 8288.

In Maximum Mode, Bus controller i lssues the DT/ R signal to 8286..

M/I0 --- S,
* In Minimum Mode it carries the M!I-a signal, to distinguish between Memory
and IO access.
. * In Maximum Mode it carries the gz- signal. S; is a statug signal given to 8288
H
E e  In Maximum Mode S, 8; and So are used to generate the appmpnate control
k'l signal. |
| Bt E; - '§: Machine cycle
0O of o Intarrupt Acknowledge
: 0 0 1 Read I/0 Port
0| 1| 0| Writel/0 pon
0 1 1 Halt
1] 0] 0| CodeAccess
1 0 1 Read Memory
) 1 11 0| Write Memory
1 [ 1| 1| Pagsive | &,
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the ALE signal, whig}, ;
Minimum Mode it carries e
| :ldress data line by latching the address. Tt demu

: it carries the QS signal. by !
. In Maximum Mode it carrie QS sign ;
It is used with QS; to indicate the Instruction Queye Statug |

In Maximum Mode, Bus Controller 8288 issues the ALp signy

IC-8282) |, (lo]%‘

INTA-—Qsl

In Minimum Mode it carnes the INTA signal. : r

Itlslssuedmresponsetoanmtermpton the INTR line,

It is used to read the vector number form the _mterrupting device,
In Maximum Mode it carries the QS; signal,

In Manm Mode, Bus Controller issues the INTA sngnal (to 8086)

_""1<_

QSa 1QS. Queue Status ; 4
. 01 0 No Operatlon |
\/ 0 | 1 |Firstbyte of Opcode from queue
| 1 '_ -0 | Empty the Queue '

1 1 | Subsequent byte from queue

Intel 8088 Microprocessor oy /




