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Microprocessor:

It is & semiconductor device consisting of electronic logic circuits manufactured by using either a
large scale (LSI) or Very Large-Scale Integration (VLSI) Technique. It includes the ALU, register arrays

and control leircuits on a single chip.

designed internally, to manipulate data and_

The microprocessor has a set of instructions,
on is determined by thes

communicate with peripherals. This process of data manipulation and communicatl

logic design of the microprocessor called the architeeture. \
roduced the first 4-bit microproegssor 15

The era microprocessors in the year 1971, the Intel int ..
ble shows the, list of Intel

4004, Using this first portable calculator is designed. The following (@

MICrOprocessors,

Year Name | Bltsh’*ﬁ
1971 4004 N i .
1972 8008 N8
1974 3080 ’ 8
1977 3085 LD 8
1978 8086 LY 16
1979 8089 w A 16
1982 80286\ 32
1085 80386, 32
1989 80486 32
1993 [*80586(Pentium) 32 M
1995 ~ | Pentium Pro 32
1997 = Pentium 11 iz

1999 Ecleron and Pentium I | 32

2000 Pentium 1V 32

| 2001 Intanium 64

2003 Pentium M processor 64 T
2005 Pentium IV and Xeon 64 -
2006 Pentium D 900 64
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decade is shown in the table

A microcomputer system just as any

Company Name | Processor Name _
AMD Athlon

Cypress cy7ce0r
DEC ALPHA
Fujitsu MBLB0S6
Harris CS80C286
LSI Logic LR 30000
National NS321016N
Semiconductor e
SGS-Thomson | ST6X80
SUN-Micro SRP1030

Texas TMS390
Instruments

Toshiba TC85R4000

Zilog Z80

Motorola 68‘000 _

Hardware and Software.

The memory is used to store both data dnd instructions that are Curren
nd locations. Each location may

broken into several modules, each module tontaining several thousa
sociated with an identifier called a memory address,

contain part or all of a datum or instruction and is as

other cofhputer system, include tWo Pt mep

i

al components

tly being used. It is normally

" The CPU does its work by sticcessfully inputting, or fetching instructions from memory and carrying out

the tasks detected them.,

WO\
Device

o/P
Device

Data Bus

17O Ports

Control Bus

A

Central
Processin o
Unit

Address Bys

Bloc,{ Dia T
am of simple M;

y

Menmory
(RAM and
ROM)

|
E
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ut/output. Conne
the CPU is 2@

essing unit or CPU, memory and the input and output circuitry or Inp
de the

n a microcomputer

J three sets of parallel line is called buses and control bus, 1
pit (MPU). Its purpose is 1o deco

forms all arithmetic and logical

aicroprocessor and is often referred to as the microprocessor u
instruction and use them to control the activity within the system. It per

computations.
Memory: Memory section usually consists ol a mixture of RAM and ROM. It may also magnetic floppy

ard disks or optical disks, to store the data.
mputer to take in data from the outside world or serid
dern art

rd, video display terminals. Printers and mo

disks, magnetic h
Input/output: The input/output section allows the co
data to the outside world. Peripherals such as keyboa

1er.

connected to the input/output section. These allow the user and computer to communicate with each-otl
puter buses to extemal systems are often called ports.

digital converter (ADC) or some other
tput port iswsed to send data from
nverter

The actual physical devices used to interface the com

An input/output port allows data from keyboard, an analog to
source to be read into the computer under the control of the CPU. An ou
the computer to some peripheral, such as a video display terminal, a printer era digital to analog co

(DAC).
Is the operation ofitheé computer. In a microcomputer the

Central Processing Unit (CPU): CPU contro
the binary coded. instructions from memory, decodes the

carries put these actions in sequence of steps.

igh peinter register which holds the address of
which are used for

CPU is a microprocessor. The CPU fetches

instructions into a series of simple action and
the next

CPU contains an address counter or instruct
instruction or data item to be fetched from memory, general purpose register,
which generates the control bus signals.

temporary storage or binary data and circuitry;
parallel lines. On these lines the CPU sends out

Address Bus: The address bus consists of 16, 20, 24 or 32

locations, that are to be written to or read from. The number of memory

the address of the memory
address lines, then it can directly

U can a,dﬂ:qssés is determined by the number of

SeWWhen the CPU reads data from or writes data to a port, it sends the port

locations that the CP
address 2n memory locatio
address on the address bus. -

Ex: CPU has 16 Address lines can address 216 0
sists of 8, 16, 32 parallel signal lines. The d
from memory or from a port on these lines, or it can sen

r 65536 memory locations.
ata bus lines are bidirectional. This means that

Data Bus: It'con
d data out to memory or to

the CPU can read, data

port on these lines.
arallel signals lines. The CPU sends out signals on the

Control Bus: The control bus consists of 4 to 10 p
Typical control bus signal are

control bus enable the outpuls of addressed memory devices or port devices.

memory read, memory write, 1/O read and /O write.

Scanned by CamScann'e-r



www JntukMaterials.com.....
Bardvare, Sofware 2nd Formware: hrdwars is e gven 10 the physit Ty
ey, eftware refers 10 collection of programs writes for the compaier: i

e RPr LIy
| - - " . , =) @ “;'.d :‘J“.CJ'J-&-—-\/:.
pragem stored in ROM's or 1 other devices which permanently keep the! 2

Trzredocsion w 16-bit Microprocesser: —
o " ; jete 91D maCFOCOIEEETS 254 =

The 1&-an Microprocessor femifiss zre designed primenly 10 COMP™ . -
‘s - ) O_VQJ@ thosz o1 :3:@“ S_‘.}

wienzd weaeds Hghdevel lmgmepes Their zpplications somelime o e AN
dressing MEBETE O

ction of PACE 5P B Nair
year 1976. THE Ine] 8085

macrspracasses. The have powerfal insruction sets and capeble of 26
The a2 of 1630 Microprocessors begzn in 1974 with the introd
Seioemincre. The Texas Insrapenss TMS9900 was introduced i & (L1G58000 in

: - . - oar 1970, The Motorglz &= e Yoy
commercially svelshle n the year 1978, Zilog Z800 in the year 1977 Ra.

%

N\

19 Ve,
The 255 Mioprocessors sme avallable in different pin packages. N,
e hoed 855088 40 pin packages,

Zlog Z80D] 40 pin packageSs’

| Digsd smipment LS 40 pin packages

| Mismarsia MCA8000 ‘64pin pickages

Nesioe] Semicondnctor NSI6000 -, 48 pin packages
The ey objectives of this 16-bit wﬁcmpmp@w can be summarized as follows.
| 2. barresse execution speed (7 ™

| 3. Prowide 2 powerful insifhcsion set
+. Facifitz= progragming in high-level languages.

The m”lfi«:mnss/soss Features:

- Direa 1 Addressing Capability 1 M Byte of Memory
; : wArchiecime Designad for Powerfu]
A\ " Asembly Lanomage ang Efficient High-[ eye] Languag
© 14 Word, by 168y Register Set with g i 3}
* 24 Opzrand Addressing Mpgas T reons

P B Vord and Bl o l

¥end 16-By Signed
20d Unsipng 4 -
Cin Blna:y or DﬁCimaj -
Ing Multl'p]y and Divi !
ivide
a :
f
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SMHz for 8086,
__ 8MHz for 8086-2,
"“ 10 MHz for 8086-1
MULTIBUS System Compatible Interface

Available in EXPRESS
Standard Temperature Range

_Extended Temperature Range

Available in 40-Lead CERDIP and Plastic package

|

oused in a 40-pin Dual-Inline- Package (DIP) and capable.of

é It is a 16-bit Microprocessor h
te with different clock

I addressing |Megabyte of memory, various versions of this chip can opera

frequencies .
i. 8086 (5 MHz)

ii. 8086-2 (8 MHz)

iii. 8086-1 (10 MHz).
It contains approximately 29,000 transistors and is fabricated usmg the HMOS technology. The

term 16-bit means that it’s arithmetic logic unit, its internal, registers and most of its instructions are

designed to work with 16-bit binary word. The 8086 Micraprocessor has a 16-bit data bus, so it can read

from or write data to memory and ports either 16-bits or 8-bits at a time. The 8086 Microprocessor has 20-
1,048,576 memory locations. Here 16-bit words will

bit address bus, so it can address any one of 220 or
address, the 8086

iofs, Tf.the first byte of a word is at an even

be stored in two consecutive memory locati
dd address the 8086 will read

can read entire word in one operation, if the fir fst byte of the word is at an 0

the first byte with one bus operation andihe second byte with another bus operation.

cessor:

Signal Descngt;an of 8086 Micropro

The 8086 Mlcmpmcessor is a 16-bit CPU available in 3 clock rates, i.e. 5,8 and 10MHz, packaged

in a 40 pin, CERDIP or plastic package. The 8086 Microprocessor operates in single processor or

mu]uproccssor configurations to achieve high performance.

\ The pin configuration is as shown in figure. Some of the pins serve a p
um mode (single processor mode) and others function in maximum mode (multiprocessor mode)

articular function in

ni‘i'ni‘m

configuration.
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The 8084/AfEAAY t
sy s St kM arte T[S G tneio” 97

e, the second are

functions in minimum as well as maximum mod
in minimum mode and third are the signals having special functions for maximuin mode. ‘ §
N §
Mot be  MODE
aADi4 2 AD15
AD13 3 A16/53
AD12 ] 4 AdTIS4
AD11 5 A18/S5
AD10 16 A19/S6
ADS 7 BHE/S?
ADS. []8 WIN/IAX
AD7 El@ RD
aps 10 &8 | Ry@ie, HOLB
aps 11 ] RereT1 HLDA
AD4 12 LOCK VR
AD3 113 s2 MO
ADZ2 14 =5 DT/R
AD1 [} 15 S0 DEN
ADD 16 QS0 ALE
MR 17 Qs A
INTR 18 TEST
CLK 19 READY
-] RESET

vssz (GND) 320

_ The following signals‘aré’€common for both the minimum and maximum modes.

Power supply. and GND
It uses 5V DC supply at Vec pin 40, and uses ground at Vss pin 1 and 20 for its operation

-

Clock signal
Clock sienal i . : . TS
ock signal is provided through Pin-19. It provides timing to the processor for operations. Its frequ
: ency

is different for different versions, i.e. 5SMHz, 8MHz and 10MHz
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4 -AD15, these are 16 address/data bus. ADO-AD7 carries low order bytc d

gher order byte data, During the first clock cyele, it carrics 16-bit address and after that it carrics 16-bi

Addressl status bus

A'lﬁ A19 /S3-S6. These are the 4 address/status buses. During the first clock cycle, it carries 4-bit

address nnh later it carries status signals.

]
A17/S4 | A16/S3 Function
e e =
0 0 Alternate Data '
Y|
0 1 Stack
1 0 Code or none
s
1 1 Data N
S7/BHE A

BHE stands for Bus High Enable. It is available at pin 34 and used to tndicate the transfer of data using

data bus D8-D15. This signal is low during the first clock cycle thexeaﬁer it is active.

I

[BHE | A0 Pinction
0 0| Whole:Word

| Upper byte from or to odd address
_ ['Upper byte from or to even address
1 i None |

(=3

—
o

Read (RD) -
It is available at pin 327and is used to read signal for Read operation.

Ready”
It is'available at pin 32. It is an acknowledgement signal from J/O devices that data is transferred. It is an

: Tac:v;we high signal. When it is high, it indicates that the device is ready to transfer data. When it is low, it

* indicates weit state.

RESET
It is available at pin 21 and is used to restart the execution. It causes the processor to immediately

terminate its present activity. This signal is active high for the first 4 clock cycles to RESET the
MiCrOprocessor.

l
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INTR is sampled during the last clock eyel, ¢

: e ich
It is available at pin 18, It is an interrupt request signal, wh

' rnol.
dered (his as an interrupl 0

each instruction to determine if the processor const

7 Jtis an edge triggered inpul, which Caugeg i

NMI .
ailable at pin

It stands for non-maskable interrupt and is a¥ }
an interrupt Irf:qut:st to the microprocessor. R
' ~ s

TEST
This signal is like wait state and is

wait for IDLE state, else the executio

1 this signal is high, then the processorhgs R
e S

available at pin 23. Wl

1 continues.

MN/ 512 in 33 It indicates hat mod’e{hﬂ processor Is t
ini i is avai]able at pin 22 >
It stands for Mlmmum/Max_lmum and W

ini vice-versa.
gh, it works in the minimum mode and ; £

operate in; when it is hi

7%

Minimum Mode Signals:
INTA

It is an interrupt acknowledgement si gnal and id avail

this signal, it acknowledges the interrupt.

ablé‘at pin 24. When the Microprocessor receives

ALE . ’
It stands for address enable latch and iscavailable at pin 25. A positive pulse is generated each time the

processor begins any operation.» Tl_jjs_.,siénal indicates the availability of a valid address on the

address/data lines,

DEN

|

o\ !

It stands for DataEnable and is available at pin 26. It is used to enable Transreceiver 8286. The !
transceiver i.a dgvice used to separate data from the address/data bus. I

the direction of data flow

.

T et Ent i+ =

B
w
@
]
B
5
&
&
5
o
G
5
=
[ %]
=
=
&
=

-
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e at pin 29 It1su write the data into the me
mory or the

ds for write signal and is availabl
M/['ﬁ signa].

put device depending on the status of

{
fLDA ilable at pin 30. Th
: js avaua pin 30. This si
fll stands for Hold Acknowledgement signal and signal acknowledges the
's"‘ HOLD signal.

f |
! HOLD : ;
i essor that external devices are requesting to access the address/data

This signal indicates to the pro¢

buses. It is

Maximum Mode Signals:
d 25. These signa]"sr grdvfdc the status of

QS and QS0 |
These are queé ¢ available at pif 24 an
shown in the following table —

instruction queue. Their conditions are )
]
Status

QSo QS]
0 |No operation

available at pin 31.

ue status sighals and ar

First byte ofiopeode from the queue
Empty the queue

[
gubsequent byte from the queue

P |1 _

ation, which 18 used by the Bus Controller 8288

5, 51, 82
lable at pin 26, 27, and 28. Following 1s the

gnals that provide the status of oper

~ These are the status si
re avai

to generate memory & 10 control signals. These 2

table showing their status —
S G .| S Status
0 0 0 Interrupt
acknowledgement
0 0 1 1/0 Read -
0 1 0 I/O Write
0 1 1 Halt
1 0 0 | Opcode fetch
1 0 1 Memory read
1 1 0 | Memory write
! 1 1 Passive ]
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LOCR
\Whatt this signal I8 active, it indicates 1o the other processors not € ask the CPU to leave the system by ¥
in2
s activated using the LOCK prefix on any instruction and is ¥ vailable 2t pin 29.
RQYGT and RYGTo
0cess0rs requesting the CPU to release the

These ure the Request/Grant signals used by the other P
received by CPU, then its

ends acknowledgmem_ RQ/GTo has a higher

system bus. When the signal is

priority than RQ/GT..

b

egister Organization of 8086:

specml purpose registers. All
used either S-bit registers

the data, variables and

oeneral purpose and
purpose registers, Can be
ither uséd for holdma
for storing offset 2

8086 has a powerful set of registers containing

the registers of 8086 are 16-bit registers. The general-p

are €l
ddress for some

registers, pointers,

ow figure shows

or 16-bit registers. The general-purposé registers
e like counteror

ediate results temporarily or for other purpos
are used as segment

particular addressing modes etc. The 5peczal purpose registers
ters for partictilar ‘addressing modes. The bel

gorize the register set into four groups as follows:

interm:

index registers or as offset storage regis
register organization of 8086. We will cate

~ P |
AX [AH AL \
BX |BH|BL 7S e
cx [calcL N FIAGS/PSW SI
DX [DH|DL{ ,~ = DI
' IP
(S

Gereraldafa registers  Segment registers Dol idie Tclas

Register Organization of 8086 Microprocessor

General Data Registers:
The registers AX, BX, CX, and DX are the general 16-bit registers.

AX Register: Accumulator register consists of two 8-bit registers AL and AH. which
together and used as a 16- bit regist e i » Which can be combined
S kil il gister AX. AL in this case contains the low-order byte of the word
order byte. Accumulator can be used for /o operat:o word, and
ns, rolate and string

manipulation.
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"."". region within a data segment, It is used as offset storage for forming physical address in case of
: E fiin addressing mode,

& register: 1tis used as default counter or count register in case of string and loop instructions.

_eiilli Register: Data vegister con be used as a port number in /0 operations and implicit operand or
dcqunuhou in case of few instructions. In integer 32-bit multiply and divide instruction the DX register

' contains hsl‘;h -order word of the initial or resulting number.

Segment Registers:

To complete 1Mbyte memory is divided into 16 logical segments. The complete 1Mbyte memory

segmentation is as shown in figure. Each segment contains 64K byte of memory. There are fOUf‘z@e’E’menl
registers. (
Code Segment (CS) is a 16-bit register containing address of 64 KB segment with,pmf:éssbr instructions.
The processor uses CS segment for all accesses o instructions referenced by 'Iﬁsiruétion pointer (IP)
register. CS register cannot be changed directly. The CS register is autamatlcall)’ updatcd during far jump,
far call and far return instructions, It is used for addressing a memory’ Aoeation in the code segment of the

memory, where the exccutable program is stored.

Stack Segment (SS) is a 16-bit register containing «add;ess of 64KB segment with program stack. By
default, the processor assumes that all data referericed by the stack pointer (SP) and base pointer (BP)
registers is located in the stack segment. SS reg;ster can be changed directly using POP instruction. It is
used for addressing stack segment of memory. The stack segment is that segment of memory, which is

used to store stack data.

Data Segment (DS) 1s a 16-bit register containing address of 64KB segment with program data. By
default, the processor gssumes that all data referenced by general registers (AX, BX, CX, DX) and index
register (81, DI) is located in the data segment. DS register can be changed directly using POP and LDS

instructions. It pomts to the data segment memory where the data is resided.

Extrh Segment (ES) is a 16-bit register containing address of 64KB segment, usually with program data.
By default, the processor assumes that the DI register references the ES segment in string manipulation

instructions. ES register can be changed directly using POP and LES instructions, It also refers to segment

which essentially is another data segment of the memory. It also contains data.
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Pointers and Index Registers:

The pointers contain within the particular
and stack segments rcspcc[fv;i’y., e

offsets within the code, data

Stack Pointer (SP) is a 16-bit register pointing 1o p{ﬁg_rilm slack
a 16-bit register pointing loudata in slack scgment, BP

Base Pointer (BP) is

ol ]

L=

A

based, based indexed or register indirect uddressing.

Source Index (SI) is a 16-bit register,

segments, e pointors

‘ukMaterials.com

ajiey BASF

1t igt ! 13 171

jar o bl e

CIF £ {
fEEC £ A4 ‘-?Ei%as .

2N

in stack segment,
register i usually used for

addressing, as well as a source data addresses in string manipulation instructions,
Destination Index (DI) is 4*16°bit register, DI is used for indexed, based indexed and register indirect

addressing, as well 4sa destination data address in string manipulation instructions

Flag Registers. '

S 13211009 8 7 6 5 4 3 9

I

X|X | X|X|OF|DF

\
Y J

X = Undefined

Flag Register of 8086

IF].TF]S_F ZF| X |ACT X | pr

>g[cv[

xs"%-;‘%ﬁ

ip, B, 8¢ usually contain

Sl is used for indexed, based indexed and register indirect
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4y mathematical operations, this allows to determine the type of the result, and to determine conditions

' fer control to other parts of the program.

¢ 8086-flag register as shown in the fig 1.6. 8086 has 9 active flags and they are divided into two

egories:
1. Conditional Flags/ Status Flags

9. qontrol Flags

Conditional Flags

Conditional flags are as follows:

Carry Flag (CY): This flag indicates an overflow condition for unsigned integer arithmetic. Itis also used

i multiple-precision arithmetic. |
Auxilary Flag (AC) If an operation P erformed in ALU generates a carry/barrow from. I?wer nibble (i.e.

DO - D3) to upper nibble (ie. D4 — D7), the AC flag is set i.e. carry given by D3 bit to D4 is AC flag.

This is not a general-purpose flag, it is used internally by the Processor {o pé(form Binary to BCD

conversion.
Parity Flag (PF): This flag is used to indicate the parity of result. Iffower order 8-bits of the result

contains
| 7Zero Flag (ZF): Itis set; if the result of arithmetic or logieal apetation is zero else it is reset.

sign-of number s indicated by MSB bit. If the result of

even number of 1’s, the Parity Flag is set and for odd ntmber of 1's, the Parity flag is reset.

Sign Flag (SF): In sign magnitude format the
operation is negative, sign flag is set.

Control Flags
Control flags are set or reset deliberately. to’ control the operations of the execution unit. Control flags are

as follows:
Trap Flag (TF): It is used for single step control. It allows user to execute one instruction of a program at /
a time for debugging. When trap flag is set, program can be run in single step mode.

Interrupt Flag (IF); Tuis an interrupt enable/disable flag. If it is set, the maskable interrupt of 8086 is
enabled and.f it'is reset the interrupt is disabled. It can be set by executing instruction SIT and can be
cleared by.yexeculmg CLI instruction.

Direction Flag (DF): It is used in string operation. If it is set, string bytes are accessed from higher

Tiemory address to lower memory address. Whe it is reset, the string bytes are accessed from lower
memory address to higher memory address.
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\ essor:
ernal Architecture of 8086 Microproc The 8086 CPU is divigy,

. figure.
e + ; vn in the ; \
Che interng) architecture 8086 microprocessor is as e d execution unit (EU)- |
, : - an ~SS] ;
nto two independent functional parts, the Bus interface unit (BIU) gisters, Memory addressing logi

ic, Segment ¢
The Bus Interface Unit contains Bus Interface Logic, S¢&

the Data and Addr?ss'»reEiSterS,
and a Six-byte .

: ins
g . - ) o0 unit conta
mstruction object code queue. The execution

the Arithmetic apg Logic Unit, the Control Unit and flags.
The t—!

memory,

ead data from ports anq

re
: ions from memorys ;
[U sends out address, fetches the instructions andles.all transfers of datq

and writes the data to ports and memory. In other-words, the BIU. ;

and addresses on the buses for the execution unit. 7 e 1
The execution unjt (EU) of the 8086 tells the BIU where to rcm.]]:'j{lm_mc g . | operati

instructions and executes instruction, The EU contains control cifeuitcy which directs iniernal op ons,

ions or data from, decodes

decrement, complement or shift binary numberss The 'EU is decoding an instruction or executing an

instruction which does not require use of the buses:

The Queue: The BIU fetches up to 6 inst:ﬁ_d’lio:i bytes for the followin

g instructions. The BIU stores these
prefetched bytes in first-in-

first-out register set called a queue. When the EU is ready for its next
instruction it simply reads the anstruction byte(s) for the instruct

ion from the queue in the BIU. This is
much faster than sending out araddress to the systerm memo
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1l
<—...;-—_._ N Intmnulﬁth _1_'_3

B I '
| U Jon .
S ‘kmﬂmnbm (adder)
l | A —— Instruction byte
¥ J_ 1 E‘: 4 - :m&ueﬁbytga
E s . :
; s
F D3 .
he M. <___
E ES
U
N TP
: _
L @ w = RTASL >
_ & Intemnal databus s, T A
O , Decod|
- ﬁ ' dmul?g‘l
- 15 0 ' ;
C| ax[an | AL |
. ex | BH | BL
llox{ecH | ot ~ 2
N| DX| DH DL ALU (18)
T~ 8P v
Y L | =
VRS
2 Dl I
% ‘. Y
" Roglstor bank Flags (16) K————
SN
Timing and control
- y hgckcu!t
Clock and control
signals

Fig 1: Internal Architecture of 8086 Microprocessor
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Each.of 1 MB memory address of 8086 represents a byte wide |

dress, 8086
ored at an even ardress, AN gy Ty, T

consecutive memory locations. I first byte of the data is sl

entire word in one operation. tatﬁ'vd
For example, if the 16-bit data is stored at even address 00520H is 9634H Q3 °
OV P d stores the data in BH ¢
8086 reads the first byte and stores the data in BL and reads the 2nd byte an o
BL= (00520H) i.e. BL=34H
BH= (00521H BH=96H N ,
If the first b)'t(e of the a:lata is stored at an odd address, 8086 needs two Opergtions to read Rg) 0-bit (‘iata‘
For example, if the 16-bit data is stored at even address 00521H is 3897H
MOV BX, [00521H] o~
cation andistores the data of 00521y

In first operation, 8086 reads the 16-bit data from the 00520H lo

d
location in register BL and discards the data of 00520H location In 2" .
data from the 00522H location and stores the data of 00522H locatiemuin register BH and discards the data

of 00523H location.
BL= (00521H) i.e. BL=97H
BH= (00522H) BH=38H

operation, 8086 reads the 16 bjt

Byte Read:
MOY BH, [Addr]

For Even Address:

Ex: MOV BH, [00520H]

8086 reads the first byte from 00520 locations and stores the data i BH and reads the 2™ byte from th

00521H location and ignores it yte from the
BH = [ 00520H]

For Odd.Address
Ex: MOV BH, [00521H]

086 reads the fi :
8 . € first byte from 005201 location and ; :
locations and stores the dat, in BH gnores it and reads the 2nd

BH = [005211) /

byte from the 00521

S
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nted memory. The complete physical addre -
SCW 3 Qmipicic rh}s;tdl ﬁj! %% “hllﬂh is 20 bﬂs [ Wi &
U 0O gis

»1 peoisters each of the size 16-bit. The content o
o using segment and offset 1egiS - ¢ content of a seoment register also

Jdress, and content of an offset register also called as offset address. To
TE35. 19 get total

R -+ble OH to segment address and add offset addres ~
i _. éfa] s3dress, put the lowsr nibbl = address. The figure shows

oo 20t physical 2407

|
) GENERATION OF 20-BIT PHYSICAL ADDRESS

L OGICAL ADDRESS

SEGMENT REGISTER 0000

S iy :
i ADDER A

-

>0 BIT PHYSICAL MEMOR¥ADDRESS

Physical Address Calculation (i)

cs 1P

Logical Address =

Start with CS. 2|s|o|o
Shift left CS. alslolels

Add IP. olalela -

Physical address = BEEEE
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physical Ad

IP

DS

S5

7FA2:438E

wewudintitkMaterials.com

DS = 7FA2H and the offset is 438EH’.
. The logical address:

. The physical address:
7FA20 + 438E = 83DAE

. The upper range of the data segment:
7FA20 + FFFF = 8FA1F

« The lower range of the data~segment:
7FA20 + 0000 = 7FA20

8086/8088 MPU

Instruction Pointer

Code Segment Register

Data Segment Register

Stack SegmientRegister

Extra Segment Register

MEMORY
000000,
. f Code Segment (64K b)
N
L= Data Segment (64Kb)
Stack Segment (64Kb)
; Extra Segment (ﬁd;h‘}
FFFFF,4
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CS5, A
Oﬂse! “:sl“v(’s y
-\,

b

N w’

—

4

* (@) Nonoverlapping Segmeng\\:’ ; (b) Overiapping Segments

#
A \'\'.v’;

General Bus Operation: . "
p N/

z

- The 3086 has a combined aflﬂa%sa?and data bus commonly referred as a time multiplexed address and
data bas. \w/

- The mzin reason b@ﬂiﬂﬁpleﬁﬂg address and data over the same pins is the maximum utilization
of processor péiﬁwmi it facilitates the use of 40 pin standard DIP package.

- Thebos ?:b; de-multiplexed using a few latches and transceivers, whenever required.
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: [emary write cycle—_y)
o il g
LK | | _J-_ —l—J JI &

3 U/ W/ A

v Ap-Ag Ap-Ay Si-5;
Addistat X b4 >( X _» _)L o
: : BHE Bus reserve BHE .
Add"dam—x X for DataIn X_ X X Data Out Dl’i—ﬁ_ﬂ )(_
R Ardie ' DDy Ard s Dy:-D,
RD/NTA ! u

Ready

READY | 5
DR ! Wait E . Wait
T\ £
DEN— i \

iy ;+3IEW AN /

e are used to indicate th .
Status bits.S3 to S7 are multiplexed with higher ordey Siype of oparalion:

address bits ang the BHE signal. Address is

valid diiring T1 while status bits S3 to S7 are valid during T2 g, h
ough T4, =

s
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qmum Mode

In a minimum mode 8086 system, the microprocessor 8086 is operated in minimyp, mode by
strapping its MN/MX pin to logic 1.

| i sssor chip itself.
* * Tn this mode, all the control signals are given out by the microprocessor Chip 1ise

In & minimum mode 8086 system, the microprocessor 3086 is operated in minimum mode by

i re give
strapping its MN/MXpin to logicl. In this mode, all the control signals are given out by thes

ICTO i ini ode system. The remaining
} ip1 i ] 1 n the minimum m Th
processor chip itself. There 1s a single microprocessor 1 Ning

and /0 devices, Sonie-
components in the system are latches, transceivers, clock generator, memory € type

of chip selection logic may be required for selecting memory or /O devices, depending up_on"thé' address

map of the system.

The latches are generally buffered output D-type flip-flops, like, 74LS‘
for separating the valid address from the multiplexed address/data signals and are controlled by the ALE
sigmal generated by 8086. Transceivers are the bidirectional buffers 4nd Sometimes they are called as data

373%r 8232. They are used

amplifiers. They are required to separate the valid data from the time multiplexed address/data signal.
They are controlled by two signals, namely, DEN and DT/R~The.DEN signal indicates that the valid data

is available on the data bus, while DT/R indicates the direction of data, 1.€. from or to the processor. The

system contains memory for the monitor and users .ﬁrogram storage. Usually, EPROMs are used for
monitor storage, while RAMs for user’s p;bg;gm storage. A system may contain /O devices for
communication with the processor as well\as some special purpose 1/0 devices. The clock generator
generates the clock from the crystal %ﬁs&ﬁlétor and then shapes it and divides to make it more precise so
that it can be used as an accurateétiming reference for the system. The clock generator also synchronizes
some external signals with .Lﬁc system clock. The general system organization is shown in Fig. 1.1. Since it
has 20 address Iiné&.gnd.,lﬁ' data lines, the 8086 CPU requires three octal address latches and two octal
data buffers for the complete address and data separation.

The: ﬁbfkiﬁg of the minimum mode configuration system can be better described in terms of the
timing ‘diagrams rather than qualitatively describing the operations. The opcode fetch and read cycles are
s.umﬂar Hence the timing diagram can be categorized in two parts, the first is the timing diagram for read
cycle and the second is the timing diagram for write cycle. Fig 1.1(a) shows the read cycle timing
diagram.

The read cycle begins in T1 with the assertion of the address latch enable (ALE) signal and also

M/IO signal. During the negative going edge of this signal, the valid address is latched on the local

bus. The BHE and A0 signals address low, high or both bytes.
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/~  From T1 to T4, the M/IO signal indicates a memory of
5 and is sent to the output. The bus is then tri-g

. The read (RD) signal causes the addresgey

» + At T2 the address is removed from the local bu

The read (RD) control signal is also activated in T2

device to enable its data bus drivers. | |
The addressed device Will drive g,

After RD goes low, the valid data is available on the data bus.
READY line high, when the processor retums the read signal to high level, the addressed device

L, & g ;
will again tri-state its bus drivers.

s

s Clk MNﬂix <— V! ’ -
ess [ ] RRese! M0 '
iINTA =
CLOCKI—> Read B
GEN TRty RD
WA
—|RES 8086 DeN R}
ALE ;
I~ ADDR
EF_
D D
p| |_Ip .
2 Vi i I B
DIR ;
| s U u
|G ' s S
; Transceivers
j el B
¥y X S YN I
RD WR CS, ||[CE, CE,OE| [CS AD WA
RAM CSL|"| EPROM 1o

-
DATA Bjﬁ? {?—_>

Fig 1.1: Minimum Mode 8086 System

Fig 1.1 (b) shows the write cycle timing diagram. A write cycle also begins with the assertion of
ALE and the emission of the address. The M/IO signal is again asserted to indicate a memory or /O
operation.

In T2 after sending the address in T1 the processor sends the data to be written to the addressed
location.
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Y —eeee
Mo | ® [ wr Transfer Type
o 0 1 /0 read__________________
0 1 0 1/O write
1 0 | Memory read
1 1 0 Memory write J :

Fig.1.1 (a): Read Cycle Timing Diagram for Minimum Mode
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L]

X

f’:’\/’ffr Sz - 83
£ BHE /

4
Ap—Pe

4

s

Fi

Fio. L1 (b): Write Cycle Tim

HOLD Response Sequence

ing Diagram-for Minimum Mode

P71 T2 L3 Tw b TR L.

[

mpy

gy —
e N
wolLD ;
7

ALRA

.

Fig4.1(¢): Bus Request and Bus Grant Timings in Minimum Mode System

The HOLD pin is checked at the end of each bus cycle. If it is received active by the processor
‘hefore T4 of the previous cycle ar dunng T1 state of the current cycle, the CPU activities HLDA in the

n=xx clock tycle and for the sneceeding bus cycles, the bus will be given to another requesting master the

comrol of the bus is not regamned by the processor unfil the requesting master does not drop the HOLD pin
Jow. When fhe request 3s dropped by the requesting master, the HLDA is dropped by the processor at the

Trailing 2dge of the next clock 2s shown in fig 1.1 (c).
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Mo(lt.
aximum
| the m mode, the 8086 is operated by strapping the MN/MX pin to ground.
is mod "
in this mode, the processor derives the status signal Sz, 51, S Another chip called bus controller

derives the control signal using this status information.

In tl:e maximum mode, there may be more than one 111icr0p1'0005507 in the system configuration.

In the maximum mode, the 8086 is operated by strapping (he MN/MX pin to ground. In this b,

the processor derives the status signals S, §; and So. Another chip called bus controller derives the control

signals using this status information, In the maximum mode, there may be more than ORg MITTOProCESSor

in the system configuration. The other components in the system arc the same dS in\the minimum mode

system. The general system organization is as shown in the figl.2.

The basic functions of the bus controller chip IC 8288, is to derive controlsign
gathe mformai:on made available by the

als like RD and WR

(for memory and I/O devices), DEN, DT/R, ALE, etc. usin

processor on the status lines. The bus controller chip has input lines 52, 5, and 8o and CLK. These inputs

to 8288 are driven by the CPU. It derives the outputs / ALENDEN, DT/R, MWTC, AMWTC, TORC, IOWC

and ATOWC. The AEN, I0B and CEN pins are espccmlly useful for multiprocessor
systems. AEN and IOB are generally grounded: CEN pin is usually tied to +5V.

The significance of the MCE/P—EN output depends upon the status of the IOB pin. If IOB is
grounded, it acts as master cascadéenable to control cascaded 8259A; else it acts as peripheral data enable

used in the multiple bus confighrations. TNTA pin is used to issue two interrupt acknowledge pulses to the

interrupt controller or to anmterruptmg device.

TORT, TOWC are 1/O read command and 1O write command signals respectively. These signals
enable a0 interface to read or write the data from or to the addressed port. The MRDC, MWTC are

piemery read command and memory write command signals respectively and may be used as memory
read and write signals. All these command signals instruct the memory to accept or send data Frori oF 16

the bus. For both of these write command signals, the advanced signals namely .4 n ¢ a.nd AMWTT
are

available. They also serve the same purpose, but are activated one clock cycle earlier than the TOWC and
an

HIWTC signals, respectively. The maximum mode system is shown in fig. 1.2
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DATADUS _

Fig 1.2: \v[;i:ti:ﬂ:t:];»\‘fﬂﬂb 8086 System

— Oue bus cytle - '
f‘ T el < T ' Ty | Ty |

e X _

T .

5-% N\ _Active X Ictive | X Active

Add/Status ) J--(ﬁfﬁjj\w wine Xsr_gs__-}u“ i

.Mi&f!):ﬁn _______ _< As—Ao ) —< Dis =1 hazenzeserss

D \ / -

DT/K" ——————\ | [
/ |

Fig. 1.2 (a): Memory Read Timing in Maximum Mode

DEN
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—— Ouebuscyclc o ——
NN A .

2
CIk —_—

ALE _/\\/ J
!_!-5— -So x i mactive X Active |

)

Active

ADD/STATUS BHE S7—S3

ADDDATA < Airds W

AMWC orr AIOWC

MWTC or IDWC l\/-/"/__
[

///J%h"

DT/R
DEN

Fig. 1.2 (b): Memory Write Timing imMaximum Mode

The maximum mode system timing diagrams are also divided in two portions as read (input) and

write (output) timing diagrams. The address/data and address/status timings are similar to the minimum
mode. ALE is asserted in T1, just like minimuthmode. The only difference
1.2 (a) shows the maximum mode

lies in the status signals used

and the available control and advanced command signals. The fig.

timings for the read operation whileuthe fig. 1.2 (b) shows the same for the write operation.

Timings for RQ/GT Signals: a5

The requestf,graft response sequence contains a series of three pulses as shown in the timing
diagram. When,a réquest is detected for valid HOLD request are satisfied, the processor issues a grant

pulse oyer the RO/GT pin immediately during the T4 (current) or T1 (next) state. When the requesting

master receives this pulse, it accepts the control of the bus. The requesting master uses the bus till it
i

‘Fequires. When it is ready to relinquish the bus, it sends a release pulse to the processor (host) using th
e

RQ/GT pin.
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Master releases

! . -
Another master CPU grant bus

request bus access

Figl.2 (c): RQ/GT Timings in Maximum Mode

I/O Addressing Capability:

.

IORD

Bhil 10 | ~
10 gt a 19
g - co
(Direct) J Al gf‘m
Bo-Ar & Aghys Yselct |
| Arg~Ayp =0 Logle

80ea

16-bit IO .
Adl:!mﬁsh ; < . .
Ragisier DOx 4 .7 = : )

i) By-Dis

Data,
Al 8-bit
AxI6-bit”

IOWR

The 8086 can generate 16-bit of /O address. Thus, it can address up to 64 Kbytes I/O locations or
32K word /O locations. The 16-bit I/0 address appears on A0 to A15 address lines; A16 to A19 lines are
at logic 0 during the /O operations. The 16-bit DX register is used as 16-bit [/O addre;s pointer to addres

s

up 10 64K devices in in-direct addressing mode. The /0 instructions with direct addressing mod
directly address one or two of the 256 I/ byte locations g mode can

transferred on the D7 - DO bus lines and Odd addressed bytes on D15 — D§
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The MICOPrOCESSOIS allow norma| bt
sific task/work. The processor can b 0gram execution to be interrupted in order to carry out a
A5 Can be interrupted ;
(e ) pted in the following WaY3
;) by an external signal generateq by a peripheral
) , _ hera
an in '
ii) by an internal signal generateq by a special o st
iii) by an internal signal pecial instruction in the Pro&T
" :
gnal generated due to an cxceptional condition which occt

instruction, - '
(For example, in 8086 processors, divide by 2610 s an exceplo
cution)-

initiates t i
ype 0 interrupt and such an interrupt is also called ¢

rs while executing an
nal condition which

In general, the process of interrupting the normal program execution 10 carry outia gpet‘:iﬁc

task/work is referred to as interrupt.
a ‘signal generated

rnal device or by

The interrupt is initiated by a signal generate by an exte
¢ signakit’stops executin

g current

inte . .
rnal to the processor. When a microprocessor reccives, ai interrup
86)

normal program, save the status (or content) of various registers (I, GS and
edure in‘grdex f0 perfo

wecuted in response to

He stored status of registe

flagfegisters in case of 80
rm the specific task/work

in stack and then the processor executes a subroutine/proc
an interrupt is also

requested by the interrupt. The subroutine/procedure that.is €
rs in stack is

called Interrupt Service Subroutine. (ISR). At the end of ISR, t
program execution from the point

restored to respective registers, and the processor resumes the normal

{instruction) where it was interrupted.
sfer scheme. The interrupts

The external interrupts are used to implement interrupt driven data tran
to implement system

<oftware interrupts and they are used
developed by

generated by special instructions are called

services/calls (or monitor services/ealls). The system/monitor services are procedures

system designer for various“eperations and stored in memory. The user can call these services through
xceptional conditions are used to' implement error

software interrupts. The intefrupts generated by €

conditions in thégystem.

Interrupt Driven Data Transfer Scheme
The interrupts are useful for efficient data transfer between processor and peripheral. When a
. vfferipheral is ready for data transfer, it interrupts the processor by sending an ap};mpriate signal. Upon
receiving an interrupt signal, the processor suspends the current program execution, save the status in

stack and executes an ISR to perform the data transfer between the peripheral and processor. At the end of

ISR th
type of data transfer scheme is called interrupt driven data transfer scheme

e processor status s restored from stack and processor resume its normal program execution. This
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The dat d peripheral devices can be implemented either

| ‘ s ﬁ fc’ ess
polling technique or by mterruptgimjh'lpk gt carﬁﬁﬂraﬂ*@ha DEFOYRLY poll ¢

perform data transfer only when the device 'is ready. In

check the status/readiness of the device and can
cause the processor has to suspend its work and check

polling technique, the processor time is wasted, be

the status of the device in predefined intervals.
ocessor to initiate a data transfer whenever 1t 18 ready

Alternatively, if the device interrupts the pr
need not suspend its work and check

e the processor

then the processm time is effectively utilized becaus
e, consider the data transfer from a keyboard

the status of' the device in predefined inter vals. For an exampl

to the processor. ‘ |
ce in every 10 milli seconds fora key

Normally a keyboard has to be checked by the processor on
10 milli seconds the processor has to suspend its work and then cheek the

Alternatively, the keyboard can interrup

generated. In this way, the processor need no

press. Therefore, once in every
keyboard for a valid key co 5 t the processor, whenever a key 18

pressed and a valid key code is

t waste itls time to check the

keyboard once in every 10 milli seconds.

Classification of Interrupts
In general, the interrupts can be classified in the following three ways: '

1. Hardware and software interrupts
2. Vectored and Non-Vectored interrupt

3. Maskable and Non-Maskable interrupts

The interrupts initiated by external hardware by sending an appropriate signal to the interrupt pin
of the processor is called hardware interrupt. The 8086 processor has two interrupt pins INTR and NML
The interrupts initiated by applying aippropﬁate signal to these pins are called hardware interrupts of 8086.

The software interrupfs dre program instructions. These instructions are inserted at desired
locations in a program. Whilg_nuﬁing a program, if software interrupt instruction is encountered then the
processor initiates an intérfupt. The 8086 processor has 256 types of software interrupts. The software
interrupt instructionis INT n, where n is the type number in the range 0 to 255.

branchcswt}:)ez ’:;e:lf:zn;:::mjsgr:il:daj:z: c:ld:est:)cﬂ?::c::?r,t ) the' —— c?'ntml .aummaﬁca“y
automatie branching to vector address is predefined by the ma;z:;f:ell's (f:'aued —— i
addresses the interrupt service subroutines (ISR) are stored). In non.ve,cto Sr?cessors. o tFese Vec-t -
device should supply the address of the ISR to be executed in res 01'15::E ﬂ:mf:rmpts S
interrupts are vectored interrupts. The vector address for an 8086 in:rru ti i be.lmmpt. S
implemented in the first 1kb memory space (00000h to 03FFFh), g e s
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(0cessor has the facility for

f‘":?:: s WWW rgf},m Eijlkmté ’tﬁlr“lﬂa "g"."c olm””*:t i

: Or disabling aied programimig e .,
interrupt is refe ; '- Progs
ot an interTUp rred 1o ag Unmasking or

S

cl]ilh]h]p In KOG the interrapt Maags (10 ) o say b e
. I WG e Inlerrif . ) i
v ,_,;:maSk or enable all hﬂl'dWare iIIlcl‘Illl'll'i fand

interrupts except NMI,

’
Rl 1y (e

I I Cleared 1o zer0 10 sk or dizable g h-‘:nlw:mi

The interrupts whose request can e
nraskable ifnlerrupls. The inte

(]
1e processor are called pop.

:i”lL‘f “‘mlfplf-"] Oor r[:ji‘:i;l!fd hy ”HE l}”r-‘;ff.';‘.fff e i,;;”ry!
fIpts whosie reqguest has (o e definitely fﬂ;.f,"fl.'l"’-’l (or cianmon b 1ojentid) by
maskable interrupts, Whenever s request is made by nan-iankable intcrmug,

1€ processo : i _ " A
P r has to definjtely Heeept that request and service that interrpt by atpending 15 CugEm
rogra et W (0 1N
gram and executing an ISR, In 8086 processors, all the hardware internipts inftiated through 11 i{ pin
re maskable by cleq

ring interrup Mg (1F), ‘The interrupt initiated through ML pin and :rff-éaﬂ%m
MMErrupts are non-maskabe,

—

sources of Interrupts in 8086

An interrupt in 8086 can come from one of the following three sources, a_ .
L. One source is from an external si gnal applied to NMI or INTR inputpin ofthe processor. The interrupts
initiated by applying appropriate signals to these input pins are ealled Kardware interrupts,

- A second source of an interrupt is execution of the interrupkindtriction “INT n", where n is the type

number. The interrupts initiated by "INT n" instructions e ealled software interrupts,

3. The third source of an interrupt is from some condition produced in the 8086 by the execution of an
instruction, An example of this type of interrupt isdivide by zero interrupt, Program execution will be
automatically interrupted if you attempt to r,[i;vidc an operand by zero. Such conditional interrupts are
also, known as exceptions

Interrupts Cycle of 8086:

The 8086 micropmcr;ssbr has 256 types of interrupts. INTEL has assigned a type number to each
interrupt. The type numbers.are in the range of 0 10 255, The 8086 processor has dual facility of inifiating
these 256 interrupts, The.interrupts can be initiated cither by exeeuting "INT n" instruction where n is the

type number or tl?ie"i‘ntérrupt can be initiated by sending an appropriate signal to INTR input pin of the

Processor.

‘For the interrupts initiated by software instruction” INT p ", the type num;;er is specified by the
instruction itself. When the interrupt is initiated through INTR pin, then the processor rung an interrupt
acknowledge cycle to get the type number. (i.., the interrupting device should supply the

. type number
through D0- D7 lines when the processor requests for the same through interrupt acknowledge cycle)

The kinds of interrupts and their designated types are summarized in figure by illustrating th
e

layout of their pointers within the memory. Only the first five types have explicit definjtions the oth
? other
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Associateg wit]

. - oure. it is seen that the 1y
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?
10 diy

ts of the PSW;
There fore, ir (he current conten
CS and p

into lh{.‘. Sl“ck, [“I IhC “) ”"(I CS rcgiS[CTS ﬁ[‘]n] I'.]'IF.‘- ﬂddrc
eXecuting at the

ision error interrupt is 0.

ivie! ' e Wi” ]]USh :
o LTI TSR sses 00000 fo 00003, and continue

address indjeqated by the new contents ol 1 and CS.
A division error

" L " . I_
i i i exccuted with the quotien
interrupt occurs any time a DIV or IDIV instruction 1$
exceeding the range,

regardless of the IF (Interrupt Mlag) and T (Trap {lag) status.

; i . i interru mbntm]led
The type 1 mterrupt is the single-step interrupt (1'rap interrupt) and is the only p :
f the TF “the > instruction that
by the TF fug. If the TF flag is enabled, then an interrupt will occur at the end of the nextinst

. y M ' e
will eause o branch o the location indicated by the contents of 00004H to OUDGm'The sy
interrupt is used primarily for debugging which gives the programmer a snapshot,of his program after
each instruction is excented, :

The type 2 interrupt is (he non-maskable external interrupt, It is ll‘n}}ﬁﬂ]}’ external interrupt that can
oceur regardless of the IF flag sclting,. |

is caused by a signal sént fg the €PU through the non-maskable
interrupt pin.

The remaining interrupl types correspond Lo intefrupts instructions imbedded in the interrupt

program or to external interrupts, The interrupt instructions'are summarized below and their interrupts are
noteontrolled by the IT flag.

&
Intesrupt . / |
Ll SS:5p X
{' [ A =+ MAINPSW

A ssysp-2) f

| MAIN CS
|[Psw | [manics ”"""'”Jﬂ SS1SP-4) F

MAIN [P
4 A 1
= ]
@ J I
Siatus while executing MAIN ISRCSISR P I3R
Frogramma .,
’ 000003FFH  frmmmde =
l ' Jntarnpt
= QUOD(ANH2] —~— SR CS mur
— ODDO:4N} -«—  [SRIF
00000000 l
hisrmur Hank

Interrupt Response Sequence
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[nterrupl
Type Na,

Poher
for
type 1)

Potnwer
l I\
e

tointer
o
pe 2

Puinter
loy
pe d

Pointer
tor
wpe 4

Pointer
for
type N

Pointer
for

wvcl&i‘ N

s Vi

WWW;JntU kMateriaIS.com

—

Conlents Address
New (1) for type 0 00000
C New (CS) for type 0
Gy S
. J—‘Nuw (CS) Tor type |
r New (IP) for type 2 00008
] New (CS) for type 2
| New (1P) for type 3 0000C
New (CS) for type 3
New (IP) lor type 4 00010
New (CS) for type 4 s ¢

7

#\Reserved for overflow,

Reserved for divide uM SI

Reserved for single step
teap-TF must be sel

Reserved for nonmaskable
inlermupl s

Reserved fngn&é-h e

interrupt instruetion INT

v
ANN

INTO instruction

New (IP) for type ,N %N Reserved for
- 1wo-byte INT
New (CS)Tortype N instructions
AN and maskable
4*N + 4 external
interrupts
“  New (IP) for type 255 003FC
New (CS) for type 255 Y,
00400
Structure of Interrupt vector table of 8086
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ASSUME CS : CODE, DS : DATA

SEGMET
DATA SEFfu
1
|
ENDS
DATS. SEGMENT
| ot
] l A.
|
—— INT ily y
I =] pfter executing
After exeeuling ' |SROGH
{NT 03H ]l
|
EJBF@UW
) ‘h‘g ?IJ‘}
| A /
) Qb
ISRO9H ENDP ——— AN
CCDE ENDS >
END A Bae
Manprogemme  ISRQAH IR 0BH

4 {iﬁ“sall again} A

I

ll v |

H 2 WV | w I

INTOAH =~ .\ INTOBH < :
iR R 5

! W ! oy (
N : |

4 o/ b [

Mair pmgramm:a pands ISR QAH ends ™ 1SR 0BH snds
ALY Transfer of Control for Nested Interrupts

-
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