‘Sixth-Semester B:E. Degree: Examination, Dec.2013/Jan.2014

Microprocessors

PART = A

1. a~Explain_ yith -block: d@gram the. personal computer model -showmg address,
data’ and conlrol ’bus strnclnre

(jM)

b, With a neat. skclch, explam the execullon unit and ‘bus interface unit of the
8086 microprocessor,”.

(10M)

c.. Explain segmentation in 8086 and advantages of using segment registers.(3M)

ins: Segmcnted Memory (Witbout overlapping)

The total memory. capacny OT 8086 is ] MB and is further, divided into 16 segments -
‘each of 64K, to enable programmer io a,ccess I MB memory. using any general-,

purposc Tegisters. whosc capacity -is- 16 bit.”

Advantags ‘of segmentation.
1. It allows 10 access the mcmory “(of) upta 1 MB even though the ‘address:
T assocnated w:th each- mstrucnon is “only 16:bit.

g " Fac:h!als use Qf separaie: memory areas *for program (code), data and. stack.
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3 Bermits the progra or its data to be o1t in different areas of memory, cach
time’ the ‘program 15 executed: that is the program can be relocated which

IS Very . uscful |n- muluprogrammmg
Note: 1. The segment’ can*stam’begm at any memory location which is divisible by 16.
2. The 4 segments can overiap for smail- programs. e

Segment can be overlapping as shown below. Subpese a segment starts at a particular *
address .and-its maximum ‘size can, b€ 64 K bytes. But if another segment starts
before 64 K _bvies. the. two' segments ‘are said “to ‘be overlapping.

'Thr: area of memory from ‘start of 2" ‘segment to end- of l“ segment is called
ovcr]appeﬂ -segment -area, - .
Default and alternate registers for various- segments and method of ﬁndmg

ph}'slcal address.

1. Type of Memory| Default.| Alternate Offset (Logical " For the following examples
Rgferenca : Segment Segment . Address) . we have assumed the
Instruction fetch CS | MNone | P contents as under -
| Stack operalion ss |- None: | , SPBP CS = 2000H, DS = 3000H,
‘Generaldsla | DS | CS,ES, SS | Eflective address S5 = 4000H, ES = 5000H, -
Sringsouce - | bS | €S, ES./SS 5| “BP ='0010H
String destination £5 | None or “BX = 0020H, SP = 0030H,
BX used a5 pointer| DS | CS, ES, §5 | Effective Addrass - S1 = 0040H, DI = Q0S0H
l-_BP-lised asporter | SS. | °CS, ES, DS’| - Effective Address . |.

2.%a,.Explain- the different ‘siring. instructions of- the=8086.. (8 M) '

b. What. are. assemblér directives? Explajn the follow]ng!
(i}.-fotal.'db 00k (ii)-inc -word ptr [si}
(iii) moy.dx; offsef-msg (iv) assume (8M).
Ans: it is 4 “direciion.to -pocessor, It is also called pseudo, cadé.” No opcode’ will' be

uwcrated

'(i}- Tofal db DQh dcc!a: tq-ta} 4 variable as.db{define-byte): and- initialised to°:
zem

(0] INC *viord “ptr TSI}:"Incremént pointer: SI by Twot Since lit i pointing. 10 a -

word

I(-ii;l) mov. dx. offsﬂ msg: ! Offscl address of msg’ 1smqvtd to dx that is-starting. -
: a&dress of .msg-déclared in-data ‘segmient. {d!{l‘ls‘lh'tlahsed to dx for display.:-

_':‘:”-E.i}l_“ﬁ:
() MNIMX -ii)> AD;¢ c=AD; (i)~ KD~ (iv)- WR

Anst (i) - MNMX ::Minimum/MAX. mode ‘if¥it,Js. 1=MIN mode, O—MAX mode

'(4}.!')



[ii}l- AD;5=+Alp -1 hese ping act as address bus during Tirst part of Ma‘.hmg Cycie

ie.; 'I‘l state -and databs during remaining part of, M.’C Eylr. s ie., onwards.
Thiess are’ lower “ordéred: ‘tiddress/data bus“and are’ muluple:tr.d

(iii) RD »t:is low. active o/p pin. I1-is low Whenever microprockssor reads the
- data‘jrom -memory or U devic:s.-To read the:data RD shonld be low. (T

CET, sm‘ca)
(iv) It is wip .ldw;hcl_i.\'ﬁfsim.al,—:!t-_iniﬁcht__és microprocessor is writ:ng the
. data’ ‘tosmerfiory. or: 1/Q 'device.
3.'_:.. ‘Wnte a diSplay wiacro using for statement o ﬂiqp]ay 'VTU" on. the" screeiwSM),
Ans: Please réfer-answer ‘of 2Q:Nu, - By
b. Wnte an nssembly language program tu arrnnge 10’ byles of dats in descendmg

- _nrdtr 'II]M).
Ans: Plcasc :cfcr' answer of Q.No."'2(a) )
. Du‘l‘erenu.ue ‘between macros and’ proudures | r IEM)

Ans: Pl:asc vefer answer of "Q.No. 4(c)
4. . Draw the 8086 interrunt:bointef table and explain the dedicated interrupt pointers,

- reserved “inferrapt. pointers: and “available interrupt pojnters.. . - (10M)
A:‘:_sfz ‘Piease refer answer, of "Q.No:. 4(b)_ o
--b. Explai'. thepriority “of ‘8086 mterrupts (SM]
Ans: Please cfer: ans'wcr of QNo:'4(b) and 4(c) (fn NMI INTR) pf Dcccmbcr—?,ull -
.- ¢. Write a progrlm .to! check: ll' a. gwen by!e ls Blths! pallndrumt (S-M}

Ans:-BIT - WISE ‘PALINDROME:",
DISP. MAGRO ‘MSG ™
MY -‘A’H.‘--HS‘H’
LEA ‘DX."MSG
INT: 2H
ENﬁM»'
»MODEL “SMALL:-
D‘ATA
NUMT‘ DW.8421H
MSGY DB 13,10, ‘THE NUMBER. 1S’ BITWISE, PALIN"
MS$G2 DB:*THE NUMBER. IS NOT BITWISE:PALIN>

CODE; |
MOV. > AX;. @ DATA
MOV DS:" A’x
MOV-* AX. NUM

MOV. < CL: I0H !



MOV." BX; 00H

CLC.

BACK' ROL ' -'AX, | Rotate- AX: Tefi ‘without, carry
FCR BX. 1 Rotate ‘right. BX. Wit carry
DEC CL
INZ . .BACK
CMP.  AX, BX
JZ. . PALIN
DISP- MSGZ.
IMP  LAST-

PALIN :  DISP. MSGl:

LAST -+’ MOV AH, 4CH’

"y 8 INT © 21H*

END
PART - B
5. a. Explain the different key ‘switches used-on ‘Kéyboards. (8M)

Ans:. Please ‘refer answer. of 0.No.- 3(c)

: b. Explain the, detection’ ‘of -matrix- keybonrd key. presﬁ; debuuncing lnd‘encod‘ ing
with a‘mlcrocompuler nsing 4*4 keyboard Also dr?lw di( ﬂowchart forthe .same
ouzm

Ans:: Please refér’, answer:of QNo 5(b).

6 a, Explam the ‘8087 archltectm-e Also explain”the: bit: patfern -of statns - register
" and_ egntrol ng:sle}- (12M)

Ans: 80x87 ARCH[TEC’f’URE -BLOCK. DIAGRAM.
The archuecturc Is divided as contral unif !(‘H) and the: nnmsng_:ngn;mn_um

(NEU). The NEU. executes all the humeric: instructions’ vﬂule the CU- m:ewer;decodc&
reads and writes mémo:y pperands ana. exccutés 8087 conlrof mstmcnon and ‘also
maintaifis paraiiél.queie..simjag-to. -give, m- nhamn- cpﬁ‘.‘fhb ‘main’ job. Oi"CU is to;
establish’ commuriication ‘betweeh the CPU and: mcmqq.w‘l'hol@ﬁ.\v}ﬂlez fetcbmg
lhe ms[mctmna momtors the daubus (o checkfo: \808‘1, instructions: NSq it momtors
am-:/s7 line to- detect’ CPU wpe Cie;: -808670r+ 30&8;;1@ i‘digst.lht‘athde Aength,”

The ‘CEU 1dcnufcs ‘the co;frocesser instructions “usine the \ESCAPE ¢ode Bifs *a5d
tnggers ‘the”" execunoﬂ “of: 8087,

If-the instructior ; requnes 3. mcmory operand:th Be'feiched: Thew the physical ideress
of-the” Opﬂ'and\ls calcufated ; uhd 8087 ?egdk Zlh! Spéry n&mdrmdéecds foriegecutes.
If the cop,roccssormstructwn\docs not requnrq‘fan mm‘orv Obmnd. thert i iy’ du'ccﬂy
cxcculcd I, 8082 A4S ready ‘With. rcsuh. theC| gels,lhe wnttnl “of: the bus from
8086 and executcs a; wme cycle to wrug ﬁ\e rcsull ik thq memp(y !

<~-‘



cu 'NEU
{Control Word Reg Exponent s :Iilponenl Fi ’“"0“ bus -’
Status Word Reg module [ - - [™* Programmable
-~ 2 = ade " B shmer
I _ . Newinstriction 115 164"
J oata . Jwicro Code. Intertace|
A X3 Sl
~N“! IR Conti =
Data. . e d g T . ‘UM 16 Arilhmﬂlc
: lmlrygupn.dqcbdct, 22 '“‘_’du" .
n-:[Adduumdbmhcklng 4] o] [Operandsf-- . | £64 [ Yemp }
.--[Emptbns pom:s T f LA fig | L ReaiSTERs |
T o g - ‘ ' . .‘ : “ o o
. N X L 7
. mmn, .
CU Functional Parts - : :
1) Databutter - . : 04-108"°
- 2)Shared operands queue h——ao bits—ol
: 3). Addr,eSs ahd bus lrackmg E g
p 4}EXOB o Onpoi nter xtende‘ Precusion
| ‘5) Comrol and s'lalus word ;eglsler ‘ Sign [Exp| Fraction
9 15 68

NEU. l-‘uhcnonal pms
l}. 8 E:ghtj'bﬁ i’egxstcr slack STO -is. lop (LIF(T lo store opcrands) SP folds,

number of x¢ ister cur'rcmly' asses;cd sp Sniualmd t0. 00 on reset, 11 is-a.
citeulat stack: Tt hoid: b[fenmdi Yot hmhmehc ihstruchons md re ulr

2) Micfd‘whtrol"\m:t

3)  Exponent Modile .-
4), Pmnhﬁhahle shifter for’ bit- shiftlng

5 Avihieiic iodske Yor Tarithinetic: operations

6f Ty veginy e Tor Swaping”
"i):‘ Shm pera p\wn in FIFO queue.

,_,ua"' U 10 put mmu
The' data buswnh i 80 bils (s
BUSY s;gnal Jand BUSY sigrial S conncctcd to

ien,. 15 cxponem and 64: frncuon) whnlc NEU'
bejgins. execuﬁan 3t-pulls p The

'rgs'r &ppot of ?0}& T’m ’:‘Mkes 8086° 10, Wail nll BUSY.PIN of 8087 o:: TEST;}
lef m ).80¢3, Yowlta ko ¢ontams programmiable sl chiﬂcs for shlft;ng th,;opcnnds:

dnﬁng t‘xeqméﬁ ,o? {m&m - Jike' i’MUL and |
Stk Teghiter.: m:ﬁu 8. ‘fegisiers of 80 bit mda. These reglslcrs always storcs

extended, (§0. ‘). precision Sloating point. n number.



- Ihe.data resides 1n memory 1n normal rormat. | Re CO-processor CONVENS It v catenuLy
, prccuswn from, when data is moved from memory to stack register of coproccssor N

Control - and Slatus Word Reglster Format

1 Status Word Register : It is a 16 bit fegister. It stores status like errors if
any (6 lypcs) summary of errors {ES) condition of compare instruction (C3 - Co),
--‘addreSS of current rcglster on top of stack “and |s 8087 busy or not. .

il '._9706059403020190
18 c,'s‘“""" C,| Ci| Co|2S| x .|PE|UE|OE|2E |DE| IE

; (s1)
! ; l ._.*,_.o b y J o5 - ‘ L.. Invalid operation
B- "bl : : -_ : J i . mor(Notpcmns)
usy bil SR
g syck;oz.Wmer Condmm o - ; Denormalized
. o ’ and error
, 000ST(R) - SO ¥ : g0 73 ;
e ,“ Erroc summary .| . , L—-!-—-’ Dmdebyzeto error
S =ST{) ltissetitany- !} " | .
M= >
" To Indicate current erro: (any one | L Overflow error
register on top of Stack of 5) bit ls i ' L— —» Underflow error
i 2 _» Pricision error

-

Condmon codes ‘10 mdlcate condition

. oof comparc st with source " operand
Funetion - £ I o B o7 (5 o1 co -
{51] 3 source 0 0. o" 0, -
(S < sowrge - ¢ 0 QP 0 ol
(8= swrees 10000
Sl cannot bc - l'v 1 l 1 l " )
fomparcd " Sen & 4' ' ;

= lnvahd opcraxnon error lnkc stack overﬂow undcrﬂow dwxde by zero elc.,

b

DE Onc of the Opcrnnd is dcnogmahpcd
ZE Zcro error that 1s dmsor (Nr) is zcrq whulc dmdend*(dr) ns.non-zcm numbcr

QF Ovcr flowerror thal is: resull is: too large to be represenmd wnh currem
premsnon scicctcd

UE Undcr ﬂovL error lhams g non zemmqlr dhat. is 09 smau to’represent witn
i curgg‘nl prec;slon sqlccted by contrpl word.

PE ’T-’he Icsull cxcr.eds the s:chtcdap;egnsmn (smgle doublc exlcnded eic..) .

l:S \Summary of crror l( s set whcn any one: error bnt-os set
b Explim.
R () FLliz (u) er (m) FLDPL (jy)3F1 IL2E [ (8M)
.Ans‘ (i) FLi)Z Pu:h zero fo St e |
'I'hls pushes 0 0 on (o stacl: a’fzcr SP |s dccrcmentcd by l
P <- SP- I

(SP} (— 00

._" X



- The.data resides in memory in normal format. The co-processor converts it 1o exlenaca
: prccnswn from, whcn data cs movcd from memory 10 stack register of coproccssor %

Control - and Status Word Reglster Format

1) Status Word Register ¢ It is a 16 bit fegister. It stores status like errors if
any (6 !ypes) summary of errors (ES). condmon of compare instruction (C3 - Co),
‘-_addrcSS of currcnl reglster ‘on top of stack “and |s 8087 busy or _not. »

‘

 970st04°3029190
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.p_-.:

: s‘.‘}‘é‘%}"’. C, | ¢ Co|es] x.[PEUE|0E|2E |0E| IE
|5 l ‘—{"" | R | =3 : 7 [_.lnvaidop«ahon
B’usly bil P T g : I .eror (Not pertains)
T s",“;?"wqm@ndmm . . : Denormalized
000 ST(0) codes” ‘v | k| ' _operand error
te B ' El't";“":';m"y N— Dmdebyuroenot
A =S setitany- 1|~ | ©.
o Ii‘»::t‘k;lsercg)rmt erro: (ary one f L —————————> Overflow error
register on lop of Stack °' S) bit Is ”“ L— —» Underflow error
- » Pricision error

Condmon codcs 1o- mdlcate condition
) of compare st with source “operand

Fonetion -+~ .+ Q3 e €l 0«

{51 > .éoyrcc : 0. 0. 0 ‘0' :

[ét) < source - -0 @ 0w

($).=sowrce 10000

- 3t canriot bc < l.'v-l "1 1 L S

f'ompared .’ : T T W T .

= lnvalxd opcrauon error hke stack ovcrﬂow undcrﬂow d\vxde by zer0 elc.,

DE Onc of the 0pcrand is dcnogmah;.cd
ZE Zcm error lhat :s dmsor (Nr) is zcrq whnlc dmdend*(dr) ns.non-wo numbcr

OE '0vcr Flow-emor tha( is’ n'.sult is too hrge to be represenmd Mlh currcnl
B ."prec:snon scicctcd

UE Undcr ﬂO“L error that-as ) ngn-zero;yésylr that is 103, small 1o Tepresent Wit
w current, precns:on sqlectcd by comrpl ‘word..
o .?‘
PE 'The tesuil cxcccds Lhe seTectcd*p‘rcgmon (smgle. doublc cxtcndcd eic..) .
I:S \Summary oj' error l( i sct whan any one: crror blt-qs sct
b. Explim. .
- FLlSz g (u) n.m (m) FLDPI (jg)‘-,‘l'-‘.l_. JL2E [ (8M)
-.Ans‘ (l) FLQZ Phah zero to St 5 ‘-
'I'hls pushes 0 0.00 to stack aftcr SP is decrcmentcd by l
SP (- SP- l

(5P ¢ 00



Architecture of 80486.

32bitdb | |
| j LABus 11 BIU-
Barel suU PU Ciche | _. Addr As- A,
Shifter b - - Counit | drivers | BIEQ'.BEI
Register | |Descriptor| | TLAB'|— .| | DBtrans | Dg.Dy .
file El Register o JoubR] == _ceiver '—D‘p :
PA | BKb. S iesial R Y
ALU |- e 2 (R Bus controﬁ o R
: - S - — request ‘| HOLD, RESET
t .. ] 3 C 1. |sequencer| - . MUkGNNEFERR
- ' | [Burstbus _BRDY .
4 . b . o N
Protection Inst Prefeicher “Bus size [—BS16,BS8
test unit [pecoqeq| decode r'— T2 byte Cache | KEN.AHGLD
Control inst A | rcode - control [ .
" ROM - : jueue : PCHK
& ¢ q2016 * i Pln'ty»Gen ’
7 & chek. DR-DPy

o . : : e
mode_interrupts are handled by iﬁlerrupl descriptor table- which requires 256 « 8
= 2K bytes. ~

b. Explain {he memory system of 80386. - (SM)
Ans: Memory System: :

Ay : ‘ .
Az [ e .. .

Bank3 | |Bank2 | Bank1 .| Bank 0 _

FFFFFFFFh FFFFFFFFN FFFFFFEEN | FFFFFFDh FFFFFFFCh
6x32|=>|16x8 | | 1Gxa | - 16et | | 16x8.
2% S e 17'-55{ Dl S I aj_
00000000h A o}h BE, o BE, co000001h | BE, ooomioooe BE,
O =1| 8 bi 00y Ol . B0
_ ; 16bit - 4. 1ebw .- !
- o ——i
- — 32 bt ——————.

80386 has 32 address/data lines, (232 = 4cb, 230.= 168}

The physical memory, 4GB of 80386 is used as 4 banks of 1GB: If yirtual addressmg_

is used 64T (2‘5) are mapped to 4GB by Memory Managcment Unit (‘IGB contains |’
|6Tb -addresses.)



