* CMR INSTITUTE OF TECHNOLOGY, BENGALUR

Scheme Of Evaluation
Internal Assessment Test 1 — Sept.2018

Sub: Microprocessor Code: 17EC46
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Note: Answer Any Five Questions

Question Description Marks Max
# Distributio | Marks
n
Describe with neat diagram, the internal architecture of 8086 microprocessor. AM
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e Diagram Y 10M

e Explanation




Fla Rog®h ) emlitin S A (. 1Y | f‘”’;*
M Ma;ﬂu\'m{ c_'n‘h«l l"a'f
| “ﬂ‘]ﬂﬁlﬂ}b_{%ﬂﬂx ¥
ﬂn * 7 { s 4 3 A r O
» 9 9
TRREBREL ) y
3 15 l&@?‘w e S'—,Cl‘anﬁré PR e g {é"‘a
-0 ¢ P
By s pasaidon 2 22 3 g s nek wied
'I_—s-r..wvf* AC-S::;HA&?
i i Ptk £y

£~ SAgyn #’3 s 36,. o soaukk é

Fen }ibna*
d’6 ko asantk

- ].,:Q:ﬁ;t[ foy Mo

oo peity 42 18

aani

~ ey 459 i~ ‘“’:" 3
ﬁw” i

0 e

s T R

oA A
Y ATy N*Q . Z)\jﬂx)\kv\«i".‘”‘

‘,&im j
l;iN/j» A )\A.&AM
b e ANV

™t Amm“}* {4

R §
_,_,,-———'-"""-—_‘——“-- Ak«
= ek }.va C PJ l‘ L

-

=Y

g rie At
sovhenwsy A

5 jc,k‘ ‘{ red lm“-’; l--aﬁ" cl }[‘-
¢_/.;},“{M
P

'.J.u;,\\. {-

Q,\}x (.Ihi“*

ang comboboktoy L2 —VE

‘)nf,loi*ovu sy {\53 a4 ML

f_.o--p’ ok '\L‘m L T P

l i o :
Mkkv\\l ‘Nl&“' AN Qerg

aunle of (4
t':; Al e

g ven

“'ﬁ Ms3

Ao

. ¢
LTS R TN c.\.\""\ A‘-\\\( \'Lf
£ Ak

.
et uiloly £ xr--‘(- 4 ‘[‘

, The ]
A 3 u\s»l(}" A 1 {(‘

JLooas
PJ‘*'L\‘Q.

foalle .:.\Lcw«/mu--

funv\u;t'«k J(‘\

P

[

A ,{(.-* :




R T K3
T = ia O Jl-I—! AN

. - i L‘
B — Bingekfon Iu-':} H ;'ﬁ B '}l{ A _Lu_EJj— ,,.HJ_’!.FJM ;"-

— 1 {
A precested egaivg R e Shoddog e
Fa 1

Al L—’TI-G-«J-'“ mr.;l'«sl-'m_,pg, . ko Ln ene e

- ':’:'-';l..ll hw""‘ﬁ'{\_ Jik?“" A }7}15‘{'1&5(_". '{’H"‘V‘q _‘l--.f__(_ #'"::L‘:’j:'
ot Mg .'E.-" .l-"‘:
&MJ‘M .ri."[:'f\- . {J.Q\_ L_':‘-F'G—rjp‘% c'-'hJ"J"\ LN ]\_D EJ-'?. [ S .r{;_

et L .

.n"-"n‘_ - .ﬂu-wuhﬂ—\'j "‘._;w‘-v‘\q Fi""‘ D O An ""-'{ &

] ¥
. RPN o Py
f-t-‘*‘_",l ém Al )Lruw;i'wl»u‘ﬁ s AT -
Rerak ibbl, , 4t

ll.x'l_hk; ‘4 ~

L}

*hia

Lk s kion

Ll ,L..r (AW A ,F;--’\-'“"

‘E'?\i- ?# i.,v-»\fgr g -
- C‘«H_:_E_L"‘J' ’E'[M ' 1 Ligacd © ok Am

_—jr_ T i"l.‘ 'F i
deewrt, L5 Lk An e
[, do he rec” L
-\.JJ- I X a fl bora A i-ﬂ.'i—-"\- ¥ eAnns _LM
n«j ) fgned ¥
- "k}_-l.kjk'»“’\ i H_H}\__irj—‘- e e _Lﬂi
5 o A F

T..-_.LP\‘E_A LS

e ;_;i'_jl.'ff'l, . “a i
ﬁl !,' %’ WS -._t'-"'-r V“Eﬁ

__:\r] i\!..:_, A _—— 'L-’-'\J?l‘-"L

s = 1 -

15 = kg an Mee A RM“L IL 3 ,a,}o
Flen ke 'ﬁx&thf—l ,{‘

]
=]

o
T

b)

Differentiate between SUB and CMP instructions.

e SUB definition
e CMP definition

Each carry 1 Mark

2M

2
SUB: Subtracts source operand from destination operand and stores the result of M
subtraction in destination.
CMP: Compares source and destination operand by subtracting source operand
from destination operand. But does not store the result of subtraction.
Determine the physical address for the following instructions, if DS=2000h,
SS=3000h, ES=4000h,BP=0010h, BX=0020h, SP=0030h, SI=0040h, D1=0050h,
I.  MOVAL, [DI] 2M
Il. MOV CX, [BX] Mo | oM
. MOV AL,[BP+SI] LY
IV. MOV DS:[BX], AL ZM
2M

V. MOV AL, [BX+ 1200H]




e Physical address claculation for each command\
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Describe briefly any 5 addressing modes of 8086 with an example for each.

e Any 5 addressing modes with example
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Briefly describe the memory segmentation of 8086.

e Diagram
e Explanation

The 8086 architecture uses the concept of segmented memory. The size of

address bus of 8086 is 20 bits and is able to address 1 Mbytes (2%°) of
physical memory. This 1 megabyte memory is divided into 16 segments and

2M
4M

o

10M




each segment is of 64 Kbytes. However, at any given time the 8086 works
with only four segments namely code segment, data segment, extra segment
and stack segment. The complete physical address of a memory location
which is 20-bits long is generated using segment and offset registers, each
16-bits long.

The segment register indicates the base address of a particular segment and
CS, DS, SS and ES are used to keep the base address (starting address) of a

segment.

The offset indicates the distance of the required memory location in the
segment from the base address, and the offset may be the content of register
IP, BP, BX, SI, DI and SP.
Generating a physical address:
» The content of segment register (segment address) is shifted left bit-
wise four times.
» The content of an offset register (offset address) is added to the
result of the previous shift operation.
These two operations together produce a 20-bit physical address. For
example, consider the segment address is 2000H and the offset address is
3000H. The physical address is calculated as:
PA=Segment Address*10H + offset address
=2000*10+3000=23000H
The main advantages of the segmented memory scheme are as follows:
> Allows the memory capacity to be 1 Mbyte although the actual
addresses to be handled are of 16-bit size
> Allows the placing of code data and stack portions of the same
program in different parts (segments) of memory, for data and code
protection.

Diagram of memory segmentation is given below.
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Sketch the content of stack memory indicating the value of SP register before
PUSH BX operation and after PUSH BX operation. Assume SS = 2500H, BX
= 432AH, SP = 1000H.

e Before execution

e After execution

250014, €x=4324 N

SS Plgi ) addrey

2A50oH

SP = [oooH )
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Describe the following instructions with example. i) ADC ii) LEA iii) IMUL
iv) POP sv) DIV.

Explanation with example for each

l. ADC:

Syntax:

ADC destination, source ; destination = destination + source +CF
The ADC instruction adds the source operand and the destination
operandalong with CF (which may be set as a result of previous
calculation).The result will be stored in the destination operand.
Source operand may be a register, memory location or immediate
data.

Destination operand may be a register or memory location.

Both destination and source operands must not be memory
location.

Destination operand must not be an immediate operand.

All the status flags will be affected by this instruction.
Examples:

ADC AX,0100H ; Immediate addressing mode

ADC AX,BX ; Register addressing mode

ADC AX,[5000H] ; Direct addressing mode

. LEA: (Load Effective Address)
Instruction loads the address of the source label into
destination register (SI, DI, BX)
Ex: LEA SI, SRC
Here address of the label SRC is loaded into Sl register.

II. IMUL.:
Syntax: IMUL SOURCE
This instruction multiplies a signed byte or signed word in
source operand by signed byte in AL or signed word in AX
respectively .
For signed byte multiplication the result will be stored in
AX.
For signed word multiplication the most significant word of
the result is stored in DX while the least significant word is
stored in AX
The source Operand can be a general purpose register or
memory. Cannot be a constant or immediate data.
Only CF and OF are affected
SF, ZF, AF, PF are unpredictable

EX: Let AL = FFh and BL = 02h
After Execution
MUL BL; AX = 01FEh
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V. POP:

POP destination: Pop from Stack
The POP instruction copies a word from the stack location
pointed by the stack pointer to a destination specified in the
instruction.
The destination can be a general-purpose register, a segment
register or a memory location.
After the word is copied to the specified destination, the
stack pointer is automatically incremented by 2 to point to
the next word on the stack.
The POP instruction does not affect any flag.
EX: POP AX

POP DS

POP [5000H]

V. DIV:
Syntax: DIV SOURCE
It divides an unsigned word or double word by a byte or word operand
respectively.
The source Operand can be a general purpose register or memory. Cannot
be a constant or immediate data.
CF,OF,SF, ZF, AF, PF are unpredictable
EX: Let DX=0000h, AX=0005h, and BX=FFFEh
— DIV BX; AX=0000 DX=0005

Write an ALP to copy a block of 10 data bytes from location SRC to location
e Template

e Algorithm

.mode Small

.stack 64H

.data

src db 10H,20H,30H,40H,50H,60H,70H,80H,90H,0A0H
count equ ($-src)

lap equ 2

dst db count-lap dup(00h)

.code

4M
6 M

10
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Mov ax,@data

Mov ds,ax

Mov bx,count

Up: Mov al,src[bx-1]
Mov dst[bx-lap-1], al
Dec bx

Jnz up

Mov ax,4c01h
Int 21h
end

Verify the following instructions and correct them if any instruction is wrong.
Explain the operation performed by all the instructions.
i.  ADD [2345H], AL

ii. INCBX,2
iii. SUBOAH,AL
iv. MOV AX,12H
v. MULAL

e For each instruction validation and reasoning

l. ADD [2345H],AL
Instruction is correct.
Here the contents of register AL is added with the contents of
memory location whose offset address is 2345H of data segment
and the result stored in DS:[2345H].

. INC BX,2

2M
2M
2M
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2M
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Instruction is wrong.

It should be INC BX twice to increment the contents of BX by 2.
SUB 0AH,AL

Instruction is wrong. Destination cannot be immediate data.

It should be SUB AL,0AH.

AL=AL-0AH

MOV AX,12H

Instruction is correct.

Here AX will get the immediate value 0012H.

AX=0012H

MUL AL
Instruction is correct.
Here the contents of register AL is multiplied with the contents

AL register and the result is stored in AX register.




