meh Semesler B.E. Degree anmmauon June/July-zon

Mlcroprocessors

1. a
Ans:
. Defline any fouraddressmg miodes used in 8086 nucroproccssor ldcnufy addrcssmg '
“modes used in each of the followmg 8086 instructions: :

: Ans:

) MOV {BR + m + 6}, AH -
- i) ADD AL, [5036“] '
" Ans:
" "Move Ah'tq memory\-pomled (6 by BP + Dl E 06'; |
© PA= sxuoam offsc&» R S

“iv) MOV, AX, [BX + SI ¥ 04]

B oo & PART - A . .
With a neat dlagram cxplaxn the CPU archnecture of 8086. - (3M)
Plcasc mfer answer cf- QNo 1(a) of December-2011. %

i) MOV, BX, 0354H° ~ . e ug s
i) ADD AL [Bx +-04] . W@ e
iii) MOV AX," [BX + Sl] &
(8M).
Please refer answer of Q No. lia) of Dccember~20]l , -
i) MOV, BX; 0334h 5 ° @ Immédiate addressmg mode s
ii) Add.AL, [BX + 04] - Memory indirect -with based dlspla»emem(Sbli)

i) MOV AX, [BX $°SI) - - Memory mdlrect with’ based, indexed

iv) MOV AX [BX + SI' + 04] - Memory” mdu'ect wnh based mdcxcd wuh
S blt dlsplacemem : .

If DS AB4OH CS = 9960H, SS = 330011, BP"-7E74H SP = 0135H Sl =
lAaH, DI = 43561!, then determine ph )‘su:al aifdress of lhe l"ollowing instructlons B

y ...'(4M_).:“

(i) MOV [BP + DI+ 6], Ah.

| use SS"smce lns pom(ed b); BP . it o % _
*. SS*10h +,BP 4. DI-#:06. Lt Ul EnEat e @t TN

 Sunstar Exam Scdnner i, 5% 4

3300)( (0h + 7374 # 4356 + 06 4 s %
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PA = 466D0h

Move content of Ah to- memory location at 466D0h pointed to by BP in SS
- (i) Add AL, [5036h) w8

It is by default DS

coatent a1 5036h in DS is inoved to AL

PA «= DSx10h + 5036h

AB40h x th + 3C36h

AB400h .
5036h e RS

PA = BO436h _ y

2. a, at do 'you mean by segment overnde preﬁx" le; an examplc (4M)
sMOVCS [BX],AL S ¥ T TR

* This instruction copies a byte from the AL rcglstcr xo : ~ g
a memory location. The effective address for the me_mory X 5 . AWEH G
location is contzined in the BX register. Ry, default| . - + 0020H BX
sn effective address in BX will be added to thc data Phy. Addr. 20020 H - |
segment (DS) | ® produce the physxca! memory addrcss. :

In this instruction, the CS : in front of [BX] indicates that we want BIU to add .
the effective address to the ccde segment (CS); lnstcad of DS by default to producc
the physical address: The CS : is. cal!cd segment ovemde prefxx

Segment Override, Prefix ;

The scgrm.nl override prefix allows the progummer to deviate from the default
segment. The segment override prefix-is an additiona!, 8- bit code which is put in
memory before the codc for ‘the rest of the. msmxcuon. Thls additional code selects
the. alternate segment register. The codc bvte Tor the' segmcm ovemdc prcﬁx as
the -format OOIXXﬁO The. XX rcprcscms a 2, bits’ which are as follows : ES =
€0, CS 01, SS'= 10 and DS = 1L It-is. nmponam toxnote: 1hqt the segment
cverride prcflx ‘may: bc wdded to almost anv mslruclmn m any memory addrcssmg

modc 2T e AN T -"~ e , :
~ b, Explain the role of AAD and AAM mstruu.hon of 8086 nucroproccssor mth :
an example. ," - ; :

3 5 e ey R R (‘M)'
Aus:"“KAD, {ASCIE adjust bélre dmsnon) o Ll Gt
(.onvcrts unpacked dnglts in AX (0 bmary lt is donc beforc dn snon .
" |f AX 0403 whlch is unpacked BCD for 43d
il _=.07 and AX = 002Bh = 43d..
now dw ol dmde Ax by cl ie 43,‘7 quonenl :-'6 —) al |
.‘_remmdcr-Dl—>ah YR ‘-“.' '

AAM (ASL][ adjust arter multiplicatlon) 2 8 : : 3
(T uscd to adjust product of to 2. pagkcd BCD to unpackcd dlgns in AX'. ,

ey o




Function :

() Al = AL'mod 10
(b) Ah = AL 110

To mulup)y ASCII 8 wnh 6 say AL is storcd with 8, BL is with 6

8 x 0
. - mul AL,-BL -

'AAM |
= 48% 10 = 8
= 48/10 = 4

-QOll 1000 = 38
~ 001 L0110 = 36
00!~ . 0000
Ah Al
P ‘,-'04 08

.' quouem in ah remmdet in al (uh packcd digits of 48)
'3 Wnte an assembly level linguage ‘ptogram to sort the numbers in ascending

order using “Bubble sorting lechqu.e The program

assembler Dlrectives

should be written using
(10M;

Ans: ASCENDING ORDER USING BUBBLE SORT

» MODEL SMALL
+ DATA ‘
. .ADB.
LDB .$—A-:
« CODE
- MOV
MOV
'LE'A..
MOV BL,L -
DEC BL.
MOV CL, B .
MOV " S, 00H.
commns * MOV AL, A[Sl]
- "INC. SIINC sn
f""_-__._cMP AL, A[Sl]
T et JBE -NEXT y
" XCHG AL; A[Sl]
MOV AISI-1). AL
DEC 'CL- :
INZ-
" DEC
INZ:.

DSAX
DL A

~ PASS :

" NEXT: .
" BL
* PASS . |

.\ v

AX, @ DATA

COMPARE

-h

: Start of proeram
. Start of data segment

05H,04H,03H,02H " s

Defining variables with values

;- Start-of code se'g"m'cm' g
Initialize the data segmen( °

with the starting address

af Dccr:mcm BX rcg by l-
s Contents of BX is movcd ) Ax

.Clenr' the SI register

-, . <

S
R ¢

-

-

Trcremedt 1 by 15

1t CF=1 jump 19 NEXT . = -

oot SR

Dccrcment BX rcgustc‘r bv

If BX # 0 Jump 10 pass



MOV AH, 4CH SN T Tellmin'al.c the:program..
INT UH :Funcnoncall -

END ; End of program

Output : i e

A = 02h, 03h, 04h, 05h ;. h

30, WhalareAssemblerDIrecﬂves" Explain the

for éach: : -

i) ASSUME B r 3 v =

i) PUBLIC and EXTRN:. - = .0 [ !
I

 following directi_ve’s'.with an example

m)GLOBAL % : A

iv)ALIGN 16 . sy : (
Ans: i) ASSUME: 8086 can address 4 physxcal segment ai any time (i.e. CS.DS, SS.

ES). The assume directive assigns lo;:cal segmem to a physxcal segment at any

given time. 3 :

eg. : Assume CS : Code DS d'ua. SS stack. Means for CS Imk Cod.,, for

DS Imk data area. ; :

ii) PUBLIC and EXTRN:

.PUBLIC : Large programs‘are usually wntten as several modules and each modules °
are individually assembled lcsled & debugged When' all modules are workmg correctly
their object codes are ‘linked o form a COmplete programs, _Ta link the modules;,
uny variablé name or function or label referred to in other modufe must be’declared
public in the module where it is. defined. The. public’ duecnve in used to. tell the
assembler that a- specnﬁed name or . Iabcl will .be accessed ‘from other_ modules.

EXTRN : This directive in us'edto mform assemb]er that the: names or labels following
the-directive are in;some other module: ‘The: assembler will put’ mformatmn in the
ObjCCl code so ihaf the lmkcr can connect the . zwo modules logethcr

~ Note : The names or labels; refened to as an EXT RN in ‘one, module (callmg prog)
must be declared’ PUBLI i lheamodule where it is deﬁned‘

- (9M)

eg.” : calling- prog.. SRk called prog ".
1 o T
EXI‘RN RBADKB FA& PUBLIC READKB : -_ Gl
- ,g.;j-?,,--..-; 2 . READKB_PROC £
CALL READKB - L
CODE ‘ ;_‘-.‘. s RET .-; > b ‘ ;
‘ -:". et READKB ENDP "
ili)GLOBAL The vanoble consmnt aor ptocedures declared global may be used by ott:er
modules alsa. g e l BT v e :

g,  ROUTINE BROC GLOBAL e S



. w)ALIGN 16 Thls directive makes. the assembler align next data or mstruulons starting
- from. ﬁrst value specified in thc directive. This :nlmnment fac:htates the acccss t0

Aqs:

word -or; double word dala
. Format; Ahgn valuc. value Is powcr of 2 like 2, 4 '8, 16.- ‘

.cg.;' 0005h -\hgni

0008h douhlc-wo X dd. 0

‘l‘hns resulxs ‘double-wo vanabie alligncd at an addrcss dmsnblc by 4

Wnte an. ALP to. search a given character in the array of characters using
‘string Instructions What ls the role of SI, DI registers and DF bit? (5M)

Example on.string | mstrucuons ALP to find. gwcn sub- slnng |s presem or not

* model small

eDATA
DStr. db 'Do not scck loo much advice” | du.l sx.mg do o, cnd wnth 5

| ’LDd“ $-DSlr .

. SStr db 'ROC!\“

LS dw $SS0

2 .Y db 2 dup o

: _'Amov ax. @dala :

_ mov DS, AX *

_ 'moy ES, AX
CI.D

--3: mon dx, LD~

. “LEA DI, DSTr
LOCZ LEA Sl SSTr
A mov CX, LS
_PUSH DI:

REPE CMPSB
JE LOC[ :
POP Di
INC Di
- DEC-DX ",
. Nz LOCZ

-

mov y, 0ABh

mov. sh, 4ch.

- else ukc out DL pomtcr 0 dest smng pomts

e bl DSBS T o

S T ® ST B
’~..l'ng'lh'of dest string moved (0 dx . ©

.m a main string. Rcsull dlSplay FD if present. AB — abscnt in thc mcmory location.

'
Y
g o

[ S 3 T

DL pomls ‘10 dest string

SI points 10: sourcc string:. X 5
'-’lcnglh of source smng to CX to scarch ull CX-O :

Store DI .instack = -_ tha
Comp strmg byte & rcpcat pll ' 0

.Now ,CX = 0" Source: Icngth Js ovcr & it |s ‘_ LX)
(ound in dcsl. go to Iocl to dzspl;y found <

gl

o next bytc reduce length by l & ga lQ I.OCZ if
'Icngth is' non zero 1o con(mue search m lhe forward \

-2 dlrector

B destination string’.is ovcr nf DX 0 Jt !S ‘

-."j not, fmmd terminate prog:: by movmg‘



., Ans:
4, a.

Ans:
b.‘
Ans:

P C.

int 21h AR 10 Y

LOCl : mov Y, OFDh : FD TO Y for found .
mov ah, 4ch : : °
int 21h '

. END ‘

Role of ST - To store address and source slriﬁg’ (array and character)
DI - To store address and dcsnnauon slnnf_,

DF — (Given character) . B . [
To move SI, DI in any direction. = 3 .
“Say. Forward (DF = 0) reverse .DIF = 1, .- {

Wrue an ALP to read a strmg fromi me kevboatd and dlSplay the reversed
string on the monitor screen. ; (6M)

Please rcfcr answer of Q.No. 3(e¢) of Dcccmber—ZOll ¥

Deﬁnelntcrrupts Etplam TYPEO TY PE1, TYPEZ TYPE3 and TYPE4m!¢rrnpls
} : A (6M)

Picase refer answer-of Q.NQ."-t{b) of Decenibcr—?_Oll.:

-Explai_n"hard&are interrvpts of 8086 microprocessor. - - " - (4M)

Ptcasi: refer answer ‘of Q.ilo. 4(c) of Dccert'!bcr_-Z'dl_l;.' .

Dxf{ereutlate macros and procedures: k- TR ~ (4M)

Ans:: Please refer answer of QNG 3(a) of Junc—"OlZ

d.

Aﬁs:

‘Write a macro (o read a character m(houl echo and ld reatl i siring of characters

from lhe keyboard (6M)

PROGRAM TO. READ FROM I\EYBOARD UsNt; MACROS chAsm
-~ fileniame T - e SRt
" REKB’ MACRO Ioc 3 & age rekb. macro is. deﬂhcd wnﬁ parameter loc
4 va ah, Olh % s & y i 'rcads a Lhar fwm kb md slbre u m al
int . 21k - . o IS S ol Tg -
s 'mov ‘GC 31 movc the char rca& lo“‘iﬁuhoiﬁ al Sl
"~ ENDM’. | “ T cnﬂ bf macro Jeflﬁlﬂtjn«- ; 5, AR
*.model smdll ' S SRy
Sinck 105 ; ' o : - ;. " u
NI S TR WY i k7
- MEM db 3 dup. [d)f‘_ S il 2 e datg ra
code - % T
sxan g @ Lk} L Fa : :l'_._

mov ax, @data -



mov ds, ax.

REKB. MEM 5 call the’ macro with actual argument mem .
REKB MEM+l + call the | macm again with argument ncm+l
mov ah, 4ch " 5 ¥y 3 come. out of the prog to dos prompi.

int :lh

enc start z #i

NOTE: (1) Fm charactcr rcad wnhout echo MOV gh, 07h mplace of MOV ah O'h

5 a.

(2) I"‘O_t smng Ta placc MEM db 20 dup(0) lo MEM db 20 dup(0)

PART - B .. y

Define Stepper motor Explain the lnterfatmg of a stepper motor to 8086
mlcroprocessol with, nécessary circuit dnagram Wrile an ALP to rotute the
stepper molor clockwise: by n steps and antidockwise by m steps. {10M)-

Ans: Please refer answcr of Q No. S(b) of DcCcmbcr—ZOIl nnd Q.No. 5(c) of Dectmbeai-

. Ans:
6. a.

2012

Here the. courit to be Ioadcd in CX for rotating by an anlge 0 is calcul.ted as
under : p

Count = .360 / (Slcpanglc x No. of umcs we energlse wmdmcs)

Convert this: count to- hexadecimal. 5 e

Also it is assumcd thal the wmdmgs are. :onnected to port C. ch«.e PC acts, as
Ofport: + .5 . ' B
for anti-clockwise use’ data ' R R,
077h, Obbh, ‘0ddh, Oeek in ‘reverse ordcr _f

. Interface 4x4. keyboard to 8086 nncrop\ocesso; usmg 8255. Wnte the necessary -

¥

circuit dnagram shd an ALE. " 2 ‘o g . (10M)
Please refcr answer of QNo S(b) of Dcccmbcr—2012 ; :
What are the l'unctlons ol' follovnnr, 8087 lnstructions" Exphm

i) FCOMP 3 dee g

i) n;m . :,-; f_.: T - S
Foiv) -,._FSTENV oy e f g A e @ \
v RYBIXRLL WP s uom.

Ans:

i) FCOMP: Comparc and POP with lmplncn argumcms (samc as. ‘FCOM exeepi .

SP is updated) : i

'FCOMP Campare St “with Sx (1) and SP (—- SP + l

- ‘Here St (>l) is- source St. is “destination- -

SP is mcrcmemed by 1 aﬂcr comp.mson and old St (l) is new Sl
" FLD numl ; St (1) ¢ mumf



FLD num Sl. e num? ..
'FCOMP num2 - numl
ii) FENI : Enables exception lmcfrupls PlN

iii) FDECSTP : : v
iv) FSTENV :Stores the env:ronment of. thc coprocessor to dest (except stack reglslers)

- while calling procedurés. - :
FSTENV dest save contro} word, status word tag regnstcr pomters except stack

register 1o mcmory : :
This is used in procedure calls to save mformauon re!:ucd to coprocessor except.

slaa.k et v e Y
\) FYLZXFI :This computes Y 'Iogz (x+l) SP e— SP ¥ I
"Here X |s at ST, ¥ |s at ST (1) Rl
Perform Y » logy (x+1) ano result 1s storcd at St (l) SP:+— SP + =

\'alucs of X and Y are in the’ rangc e
0 <x <o .‘and-".,~°°<y<+°o
(DY Sl & ¥ e
' LD X ; St 0) & X
FYL2XP1 ; S (1). & Y *loga (x+l)
b. Wnte a prooram usmg 8087 mstrucuons to. compute the volume of the Sphere
using MASM syntax. -~ BT gy R . - (6M)

Ans: Please refer answer of QNo G(a) of Dedember—?.Oll

For sphere area Asphere = PIR or Asphere 075 xPl xR x Rx R

3
i .
. use 1bove program land” use qul St Sl Two umes y, &

c. Explain the control register formnt “of. 8087 -'_-: . .(41\;1)
Ans lt is uscd to select and conlrol thc smus wond regxsu:rs hke precasnon roundmg'.."
15 11109 8.7 .. S :

{x ] x[x{x]C|ric|pr.jc ,!I.Qhuhbﬂ;yngm o :,'..’,,.,.‘ 2T
oo+ ity control ~ TR e BT L T T o
: " 2 K .., _,'- ":,” . ~:.‘. \‘{ '. an ) : L u&w:nn“d ._ e
: S Bt NS P N “', op&nndll-eﬂsphceg
! w""’"‘“‘"“" _RouodingConuol % SN I RS £1 iy ww g
1eveand velnfinhy 00-Roundio . . "The. s fi —:>.=-;,;.~,‘.u.,-.;.;...g
" “(selecis +ve Infinity + . M“""M | % '
-veinfinityor .~ ©1-Round down_ "A § : . ——""'—’ DM“ thﬂmubnmesk
uhlnnnlty) Towards{-jes, 2 PO P i s
. 10-Roundup ‘g” T Nem— Onrﬂonopenuonmnk
o k4 ) tmvdS{ow)- OO o Sl SR AT ~Underﬂowo lonmask
‘ .3 HAT(uceletowqrds ~f.~'-‘~ ~*3‘-‘"-‘::‘ ey p d fon’ P""
Ry N sy L_’ SRR recls nnorm.sk
A ) ¥ R asean T gleancblqh(shon)-azbl 1.

ptecls!on -64 vt

00- Q‘

; ,cm Resecved
10
n Qdﬂmbn (\mp) 80 bnl

i



-r;,nptrg[, j_nf pl!}‘ mnlrul nnd masks qnd unmasks 1he errqr (exceplmn) hlts of stalus

wgrd' r;gag}e; el . .

FLDC\'-' ms[[uctmn }s used to lq;d vqluc lo CW rcglsler
'.7 2. Wiﬂl a pt;t dlagrqm cxplaln lhe 'mamrpum mqu operatmn qf ﬁﬂsﬁ ;sm;]
-Ahs' [’lease refer aI'ISWC[ of QNp ?{a] p[ ]une-29|1 , :
L What are, th: chlnch:nstlcs q[ PCI apd USB mter[acr."
Ans. Ficgse };el':r answ:r of. QNq ?{b) nf Dcccmber-?ﬂlZ '

s lptlrf!?tt ?nnler 8035 prqcesqor wuh re]evant stgnals of 1mporlapce E:pram-"

-l waiRg A ﬂaufrhirt

| ﬁn&:

The. Farxlla] l"rmter lnterfnce (I'.,PT) _ ; ;
. The pa[allei printer- |ntc[face (LP'I:] is lucatcd on !he rear. panel. of the: .pcrsonal :

o ', .-.(5.'1".)..

(ﬁM)

-~ 'computer, The LPT sfands for the: pnmer T.hlS prmtcr interface gives: eight.data -
lmcs ) trar]sfer data alnngwnth the control signal usually called hand shakmg mgnals_“_'
.10 control. the flow of data. The printer interface -can-be programm:ﬂ to receive:
“or send da!q This allgws devices rather than- printer, 'such as CD-ROMs, 0 e
.connecleli tq and used by the. PC through lhe parallel port. The gentranics pmtocol '
is 2 printér protucol whlch specifics’ lhe smndards for printer mlcrface ' :

lnterface Detalls Fy
The. computer can have two paralle] prmter mlcrfacp, ﬁommanlj' Lnown as parallel_
. ports:(LPT1..and LPTZ) -The LPT1 is - nnrmally at 1/Q port addresses 378H, 379H
‘and 37AH. The LPT2 port,. if present, i located at 1/0, port addresses 278H, 279H
V| add. ZTM-! LE; us seg.the detajls of both porfs, but we use LPTI port addresses
" .. TheTable shows thé pins and signals for paralld!centromcs interface and 1he Fugurc
shnws the connectors used for paraliclfccmromcs interface. Do v

P:rallcl ccn!rnmcs port. pms aud mguals

T
o Wy
..,,-

Signal ’ o _'})escrgpf!op_ ' “Pin no:fq_r" _' Pin qo fur ‘
B NG ol caspin o 36pin )
d " | connegtor - - | cqnmclorf
> .-' 4 _p Rk _._'.l'.‘,': _:"‘ .- "."},l ] o ! .t -:',
o bt ot T ‘
e R T G
TR [ E RS T
4 s R I
.. hbang -.'_ pepagd s e l.' ::?41 s - .-’ . 7 . - g
[T T Gy R DTN
L T Dt | I:ut? 7, ' 'S
ACk e ““"W‘“ﬁ fom pﬂnwr 10



NOTE: Bar indicates- an acnvc low sngna1

BUSY. Busy from prirter™ " S I
{ PAPER- Tout of paper . - 2. g e
ONLINE - © - | Printer i's'omine-- 4T R P
Zﬁ: K Low if pnnter msdes a LF 14:' "I4

X aﬁcr aCR. S

‘ERROR‘ . antercrror" , . 5 . -_N':‘l;
'RESET”TT{' ~Ré;sc:ts lhc pnmcr TR TET] 31
"SEL. gl Sclccls mc pnmer o 17’ ..« 36
SV . | sV framprinter o - Rty 55 R
)"uf!e_giiy?féréy.rid"' | Barth 'é'r'qi{ﬂd'ﬁ'} e [{ s I _;‘ it FE,
Signal ground - Sign'al ground "';~ : ~ All other pins | All other pins

COnpcctors uscd for parallellcentromcs port

. 10 i
Q-0 gopoOOODODODQOCOOODOD " " -y -

Conlrollﬂandsbakmg Slgnals I'or Prmte( lnterface P

) [nput sigmls for- prmter

; I TNIT Th:s S|gpal whcn gctwaqu (ells
: S meallzauon sequencc.: o

Lk

S 2
': . .

e I‘c

:- \\\'

STRQBE ( STB) -This s:gnat when acuvqted telIs.thc pnmcr Ihat vahd data
By avallable on the dala bus ' e |




b)  Status s:gnals outpul from pnnter

ACK Thns ssgnal when low indicates that the data charactcr has been dccepted
and the prlmer’ |s rcady for the next data.

BUSY . This is. active high mgnal It goes high. when prinier is not md)

to rcccwc a_chiracter.

PE:: ThlS acuve hlgh sugnnl goes high. when pnntcr is out of paper.
4.. SLCT : This s:gnal pocs hngh if the printer is selcclcd for receiving Guis.

.

ERROR This active Tow signal goes low for variety of problem candiuons
in the printer. -

Figure shows fhe timing. waveforms for transfer of data characters 1o an IB‘A printe”
using the basic. handshaké s:gnals

Timing wavelorms for 'ransfer of data characlers to an 1BM printe-

~,

BUSY LJ e
—{ | Aég»ﬂox|mttLv Sps

L

' _C"NEGA K e }._ 0.5 s (MININUM)
DATA _J_—L
: —-l |05 s (HINIMUM)

s~ L - .
— |——os pspuNMONM) .
Computcr sends the INIT pulsc for at least 50 ps, to mmalnze the printer. t.ompulcr

* thén chiecks for BUSY low to confirm whether the prinier is ready to reczive data
*of not, lf BUSY signal is_low (not busy)‘ computer sends an ASCII code on eight

paral!cl data lmcs and aftcr ,u Ieasl 0.5 ps, it also sends s'ra sngnnl to indicate,
‘ vahd dm is avallable on thc data bus.. Computcr acuvatcs lhls S’[‘B swnal for
at’ lcasl 0.5 us and it: also eqsurcs lhal vahd data lS prcscnt on the data bus for

:,at Ieast 05 p‘.s aﬁcr 1he ‘TB s;gnal is .dxsab]ed thn thc p’nntct is teady to
= receWe lhc ncxt chauctcr. ll asmts its™ ACK s:gnal Iow fér aboul S fis.. The rising
; edge of the ACK) ngna] telfs thc romputu that u can send thc ncit character:

The mmg edge of the ACK‘ s»gnal also . resels the BUSY s:&ml from the printer.
~ When | computer ﬁnds busy-Tow,’ ‘it sends the riext characler a‘long wuﬂ) strobe and
the sequencc is rcpcatcd ull ne last character lransfcr 2
The s)slem‘ prognm,wmm ‘to cany. oul data mnsfer thrbugh puallcl pon uses ;
data port (378H): the ‘$tatus reg\slcr (3719) and ‘an addmonarl.smus port (374H‘
- The bits pattems for. lhcsc ports are as shown in- Fxgure :



S.  Write short notes for the l‘ollowi‘ng:

a. 80386 special registers - - N B B (6M)
b. Saluent fenlum of 80486 processor Ry TR 9 (6M)".

¢. Pentivm CPU. architecture | : L R 2 g - (8M)
Ans: (a) 80386 special registers - =
80386 has the followmg reg:sters

(1

(8)

4-General purpdse registers - 32-bit - EAX‘ EBX, ECX. EDX:

2 pointers - ESP, EBP, 2 index registers - ESl EDl ‘€an: be dw;ded as 32,
16, § bit (EAX. AX, Ah or Al) - Ly

Six segment registers - with 16 bit capacity - «..
CS, DS, SS. ES, FS, GS (ES, FS, GS are cim gmcnts)

Index, pointers & base registers (EIP BP/SP. S, or BX) of 16.bn except
EIP - it is 32 bit.- .

~ Flag register - 32 bit only 13 ﬂags dre deﬁned 4 condxuon ﬂags 1 syst-m

flags, 3 control flag.

4-system address registers - GDTR IDTR (48 bu) LD'FR TR (16 bit) (Task
selector rebister) (GDTR - Global Desmptor Tablc Reglster, IDTR Interrupt
Descriptor Tablc Register) -

4 controi registers - CRO - CR3 (32 bnt)
6 Debug register - DRO - DR7 (32 bu capacuy)

 DR4, DRS undefired only DR6 - DR7 is shiow. here are’ defined

2 Test registers (TRO - TR7) only TRS, TR7 are deﬁned

(b) Salient features of 80486 processor

% g

(2)

(3)

(5)

©

It is a 32 bit with on chlp memory managemenl nnd cache .memory units

;332168 PIN gnd lrrny, 'works with_25° MBZ 33 MHZ 50 MRZ and 100

Ithasbuiltin mlth coproccssor whnch avonds sendingm gnelsfrom mucmprocessor
1o coprocessor for any. operation saves. (IS cp)

MMU provides 4 leVe!s of- protectlon ‘For lsolatmg'and pfolectmg apphcal ons- :
- and the 0.8: rrqm ich. bifiee-: XS 2 i 4 :

4)

.\.

It owﬂtes in 3 ‘modes = Real Prnlected md Vmual 8085 modc wnth’ one.

extra’ ﬂag compared wuh 80386 that 18 Alhghmem‘?:het.k AC flag:

Most:of-80486 i mstrucuons reqmre only oue clock !nsteld of 2 clock. rcqmrecl
by 80386. ... .. | ! B ~ :

It supports 5 stage mstrucuon plpel;nc scheme hence. fasiex lhan 80336 Two.:'.

-,‘.... S

. out.of 5 stage are sed for, decoding: ‘the; ;om;ﬂe; qnstmchons and balance' :

(7

3, one each for stonng decodmg ex*cuuorr e, T

It has few new mstmcnons that controls lhe mtemal cache lt petforms X‘ADD:_ |
and CMPXCHG with-an; exchange and" swap of byie ‘(B)BSWAP..



iy USikgpewsinuictionsy v . T . L L
RS AR INVD - uimdatg the cache ‘ /
St "WB]NYD = Wite: back operauon
g i i .INVL*’G “nvalidate the TLBentyy . o .

: _,,’BSWAP Swnp lhc order of - bylcs in 32 bn :cgsster ]

- -XADD % Add and,cnchange 2% Vot . a N

% CMPXCHG tomparcs‘ dest wiih accumulator, if accumulator and dcsunanon
. fre. dlffgrtm, ithe : accumularor is Jeplaced by deslinanon -

" (8) I subpbnf‘bml(-in-sdl‘ lbsl Ju test. mucroprocessor. coprcccssor and cache

e -t rese{ tige”. and .scts EAX to zer0. Also it has on-line - -paity check.

( ) It ks addltmnal tcsl rcg:slcrs “TR3 - 'IRS lo (csl tache memory:

(c) ‘Pentiiim CPU ii'i':hitetture - T - .
!nlrddhr.llon lo ﬂentlum mncroprocessor : '

Penlluni sxgnals an 1mpr0vemcnt to 80486 with respect to cachc. databus. faster
~“mimeric _coprocessor, dual intsger processor and branch prediction Iogrc The cache
" has been teorgamzed to- Torm two caches cach of 8KB one for data and other for:

) intlmcudnz : e ; e .
Thc.dala bus is 64 bl(S Thc numenc copro,ccssor opcmes at five.times faster than -
80486 numRIiC COprocessor.. Thc duakinteger procesor. allows two instructions per -
clock Thc Bi'anch przd;cuon logic. allows. programs that branch to execute more

" eHi clcmly Alecsc chan};cs are interpal to pentium ‘and -also. pentivm has added
fcature of MMX msuucubns (Mulnmcdla mstmcnons) . o
Thc pcntmm pro 1; slrll faslcr version of pcnnum ‘and contains a modifi cd mlernal "
archilcanrc lh;t can schedule uplo S. ms:rucuods for exccu‘uon and even faster ﬂoa.mg.
poim unit;” \,a il -

.* Pentiumi prd llsb r.dnmns ¥ 256KB or 5!2KB Ievel Two (L-2) cache in addmon 3
to 161(11 (8](1! for dz\n and BKB for mstruct:on) ..cvel one cache (L1). &

Ui has zddaddful fﬁaddrcss Imes ‘and can access 6468 memory space "

Pmﬁnm’Sahenl Redtures :-

” !(1) At hthvidcr dalt by‘é‘ lls ddw bus ss 64 ‘bnt it supeorls burst read and wruc--.
__'- 3, 2 Y _qdd(‘A]sd_\b{ls bycle plpclmmg has becn idded 16 sllbw 2 b11s cyclc tor; %
s ; be* inp 'pzwes: snmuluqcously ok e L
(2) '—Fas;gt Eﬂ] Jt provldes dpto 10 um:s spee& hp for ipplncatlons hke add, /

sl dad AGdd: -~ % N

(3) lmprovea Cach; It‘ has sgperafe cache For cﬂdc and d;ta orr thc ,samc clup'_, ‘.
w:h oﬁf(b Bmhs ychxnc slzc Eich bscﬂo ias dedwnted Ttanslauon
ldoitsaif &utfé‘x ;-td mnslau: hnear Jddzcssc; 16 physncal addresses. A

......

SO

-,
»

8 f-"
(5) lt h?s bxinch pgedlctlon |og|c to check whclher a. branch Mll he valld or
",5.-, .'-';»"---‘."-. ‘inva id Wb 2 refeich butfcr ne fo: code in, h car fashi
R g nrw bu““ q 7 4 a'ton. anq the: mhcr

-
’
BRI
. -
DR 4 . - .
¥ i faire s dmal L '\-



s

(%) It has data, par:ly check (DPy - DP;) -and addrcss parity checking.
MO has functional checkmu with a second . processor the “checker” cxcculcs-

- in_lock step with master and - -compares the , maslers output and asserts an -
error s:gnai if 2 mismatch occurs, . ,
(8) Superscaler pracessnr facility makes parallcl instruction execution of mulhpie
** instructions thal is 2 micgcr or ﬂc—almg pmnt rnstmctmns srmul:anrausly execunpn
facility. N o e B g :
Memory System : - TR S -
1t uses 64.bit da[abus and 8 banks with each of. [15 Gb. The address bus is 32
bit and hence mcmor}r capaclly is 46D (Oﬂﬂﬂt}ﬂ{lﬂ TQ FFFFFFFFh} Each bank

" ¢an store a byt: of data with pamy check bit and are selcc‘ted I:y BE To BE, lines.

The: selection is either a single byte, word, doubl: ‘word ér quad word.
It can relriew. douhle precision (6¢ tm} ﬂua:mg pomt nurnbar in one read cycle '
since data bus is-64 bit,

It can alsn-c_tmck and g:ncrat:'p'qrily I"o_;-'_address bus (A5 - Ayp) with_apcug signal.

. BE; I _ - BEg
j-? Bank 7 __'____'___ __ S B.inr_tk'ﬁ-
“P'Pr'i' | "j | _ -- | ' l-.ﬁF.'a -_ -

Special Pcnuum Regmers : : . o

Al rcgns!ers uf §0386/48€ are available.in penuum with' dltﬁ:r:nces in CRq {cnniml?
e TI:EL:IBI‘J Flag: register. and machme chcck lype: l'cglsll:l' and also addmun ut‘ CR4 4
. cortrol register. . 0 . ki

EFLAG lt has 1? ﬂags {wnlh 1 extla ﬂags n\rer iIBE)
v L {m




CONTROL REGISTER

VIP\VIrtuaHnterru_pt Pendmg TR A

AiES Vaﬂaalmtetrum i "@}lﬁ'ﬂge oI' vlrtual mterru tfl T
1031 enhﬁ alion; ﬂag for CPULD 3nstructlon pt flag used with VIP .

AR :.j? CE BB LR \.:‘;-._'._3-7 R Al
R TR % bt I LSS Rl o BT | pen e e r et RN
CRq [PGIEDINW]. - |Am | WP| "N |ET{TS [EMMRIPE] -~ .
“eRi B R R T I ] 1
R <5 i ;;;:. R!':'SERVED AR -
i CRy) " : Page?aummear address S T
£ ,3' -Page-drrectory base reg(PDBR) |G W
. N _-,j W D T .
T ' .-M Pla TP IV
CRy: s| |s|2(s]vIm]
el [E]-IDILIE]
i e : : 6 43 2°1:0
.- change compared wrth 80486 : ; ' :

CD*- Cache disable CD = X cache will not ﬁll

NW -Not Qvnte tﬁrough NW ] "1 cache IS disabled for write: . s
-AM, Ahgnmem ‘mask enab!es lo occur only for protected mode. when 1| is ser.
WP - ‘Write protect fo protect user Ievel pagcs agamst supervxsor Ievel wme opcranon

when WP, I superwsor can. wme 'o user level , el et

,_NE Numcnc error for coprocessor error delechon if NE =1, FERR pm is acuve_‘

: else coprocessor error -is ignored: s '
‘ VME-Vﬂoal mode extensmn for vmual mlerrupt ﬂag .r VME = 0 wrtuﬂ 1mcrrupt=_

: snpport is’ drsabled. s B e I - B8 L AT LAY S
= PVI -Prorecred mode vmual mlcrrUpt ro euppon wrtual mtcmlm ﬂag lﬂ Pfolwcd : .j
‘ mng, - p._.,‘,. i 525 "” ; 3

e TSD-rT';n; stamp’ drsqble «mmrg!,amscxnsrruql.-.qn.(kcad n;ne stamp ﬂwmcr)

,f_ DE).i?gges’ius extcnoop Embles 110 preak;pomt :d,ebyggmg .s.x!ensron when set : f
PSE- | Bageisize extension = “To ‘chable; 4Mb; emory ‘pages whén st .
o MCE-Machine check enables L Enab]es “u,, M/C" chuﬂn‘g mlerrupt. g

:-Machme check type regrster (MCT R) - 64 bn ton,store copy of address and comro! 3
: " srgnal When f;mrty error rs detectcd . e gy ,,_,_- e
: -'New Penti'um Insfnrctions ;e '-’ , A ’?' Judte

: '( I) "V!PXCHGSB ’Compare and exchange g Bytcs, it: compares 6{ blt number ;

; * stored’ in- EDX;’ EAX vmh 64 brt memory or ‘8 pair of reglsuzrs, _ll' equal
he value in"CS:EBX | is stored into spec.f ied niemory nperand and- 2¢r0. ﬂag
s se! else The contents of memory:operand IS copned imto E X3 Ehx
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2)

L0

CPUID To rcad CPU |d¢nl|ﬁcatxon codc and othemnform‘anon from the

: pcnuum

RDTSC -. Reads thc current valu; or mternal 64 bu ﬁme stlmp counter
into EDX : EAX lhal 38 updatcicvery ‘elock: cyclc T w e

. (4)- ‘KDMSR/WRMSR - Used ‘to ‘access. the :conients  of sexecmf 64 bn modcl;

specific register - (MSR) spccnr ied by - ECX- and: -are dcposncd, irito. ; pair EDX-

&' EAX for rcadmg and for wntmg FDX EAX to larg‘et«speaf' cd« in- MSR
< If'ECX = 0 TO MCAR TR VLT e,
i o 1T MO B
. If*ECX .= 0Eh, TO' Test regas(er \ N : .!.7‘ TR
- v (3) -

RSM Retumns’ from system manngcment mtdrupt. :',.;‘ X sy
T oooao-_ '7\‘ (I .._, <.‘:,"-'4..' ..',‘.' ¥ _7
. -.‘.";- "r v ¥ e e -,

e 3 i"'



