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18EC46
Model Question Paper-1 with effect from 2019-20 (CBCS Scheme)

USN
Fourth Semester B.E. Degree Examination
Subject Title: MICROCONTROLLER
M: 03 Hours Max. Marks: 100
Note: Answer any FIVE full questions, choosing at least ONE question from each MODULE.
*Bloom’s
Module -1 TaXOnomy Marks
Level
Q.01 | a | With neat block diagram explain features of microcontroller 8051. L1 8
b | Write a note on Embedded microcontrollers. L1 4
¢ | Write an interfacing diagram 8051 microcontroller interfaced to 8k bytes of L2 8
ROM and 8k bytes of RAM. .
OR
Q.02 | a | Withneat diagram explain the internal memory structure and programming L1 8
model of 8051 microcontroller.
b | Write a short not criteria for choosing a microcontroller. ‘ L1 4
' i ¢ | Write an interfacing diagram 8051 microcontroller interfaced to 8k bytes of L2 8
o ROM and 16k bytes of RAM.
Module-2 :
Q. 03 | a | With neat diagram explain the bit contents of PWS. 11 4
b | Write a note on branching instructions defining their range. 1.2 8
¢ | Write an assembly language program to add two 16 bit numbers loaded in 13 8
R1R0 and R3R2. Store the result in R6, R5 and R4 from MSB to LSB.

OR . )

Q.04 | a | Write a note on bit manipulation instructions. L1 4

b | Explain how the instructions work: L2 8
h 1. JMP Q@QA+DPTR
| 2. XCHD A, @Ri
“ 3. UBC bit, relg
4. MOVC A, QA+PC

¢ | Write an assembly language program to multiply a 16 bit number loaded in L3 8
RIRO (multiplicand) with an 8-bit number loaded in R2 (multiplier). Store the
resultant product in R6, R5 and R4 from MSB to LSB.

L Module-3
Q.05 | a | Explain PUSH and POP instructions with a help of example program. 12 4
b | 3 eight bit numbers X, NUM1 and NUM?2 are stored in internal data RAM L3 8

locations 20h, 21h and 22H respectively. Write an assembly language program
to compute the following:
IF X=0; then NUMI1 (AND) NUM?2, l
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- 1SEC46 -
IF X=1, then NUM1 (OR) NUM2,

IF X=2; then NUM1 (XOR) NUM2,

ELSE RES =00, RES is 23H RAM location.

4
“

¢ | Write a assemble language program to toggle all the bits of Port 2 for every L3 8
200ms. Assume crystal is 11.0592MHz. Show all the calculations needed.
7 OR 7
Q.06 | a | Explain why pull-up resistors are connected to Port 0. S L2 4
g
: b | Write an assembly language program to find the factorial of a number. Use L3 8
Subroutine programming. A
¢ | Write an assembly language program to find the average of 10 students marks L3 8
stored in external RAM memory address 8000H. Load the average value in
internal RAM memory 30H, ;
Module-4 ; :
Q.07 | a | Explain RS232 standard and 9 pin DB connector. L1 4
b | Explain the mode 2 operatlon of timers and mention the steps mvolved in L2 8 .
programming timers in mode 2.
¢ | Write a C program for the 8051 to transfer “YES” senally at 9600 baud, 8-bit L3 8
data, 1 stop blt, do this continuously.
OR 7
Q. 08 | a | Explain the importance of MAX232 IC with its pig’detaﬂs. 1 4
b | Explain how timers are used as counters, explam the counters operation using 12 8
a code snippet. :
¢ | Assume XTAL = 11.0592 MHz, write a assembly language program to L3 8
generate a square wave of 50 kHz frequency on pin P2.3.
. Module-5
1Q. 09 | a | Explain the Interrupt Vector Table of 8051 microcontroller. L1 5
b | Explain how multiple interrupts are handled in 8051 microcontroller. 12 5 ~
¢ | With neat diagram write an assembly language program to interface LCD to L3 10 \
8051 microcontroller.
‘ OR
'Q. 10 ] a | Listthe steps involved in executing interrupts in 8051 microconiroller. 11 5
b | Explain how interrupt programming is done using C programming in 8051 12 5
microcontroller.
¢ | With neat diagram write an assembly language program to interface Stepper L3 10
motor to 8051 microcontroller.
TBloom’s Taxonomy Level: Indicate as L1, L2, 1.3, 14, etc. It is also desirable to indicate the COs and POs to be
a{i;‘ctained by every bit of questions,
|
: -
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* 3 bit CPU with ?rz%'“s%us
and Oﬂgawd OP&Y&MM
N6 bit onqwam (oundey (PO and Deoda Pomiey (DPTQ)

% & loft Pwo%mm Stakus  Word (PSiW)
¥ @ bt Stak Po onker (SP)
t 4k (ode Memovy
% Tnkevnal mMemory of A9% taj“m

A \AouY bits \/D POYQ o to Py tmough which the mievocontryolley
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1) (Nrite o note on Embedded Micvocontvolleys . M

::> N Micvoconbyoller @ pmq"rammouioié Cﬁqi-taﬁ‘ PI0CeSSoY wruith

| Necessamy pmpmcm. Both micreconbrolleys and mievye prolesse Y¢

o e (mm{)\ex S€quu nited cl,i\gi bed chvewits myeant to ¢ (’\"mj oul jc‘?h

Cacerding to the pYogyom [Tnsbructions . Sometimes  onalo

| inp\ﬁ[[(jutpui nkevfece oky a peud of W\Mvoc@mol?em

(&Wﬁuﬁh ot both CU\QLQ@S and Adigital 1mode tn nodure.

5

o Mrevo contvolter TﬁLOY(PO’KCLteC‘ mudtiple «ﬁmcmm thEhe
Seume m\:@qvc&ed Clvcutty . Uhe cﬁﬂmjn lacovporates all the
feokuves -FDUlf\Ql tn micvopyocessoy CPy v ALY, PC ,SPCLV\,@ Teqisters.
Tt odso hay othey featuves neeoled to maks o c@nmpleta«
tomputty ROM RAM | Davalle) THo | sextad TO, Counters and
Clock (Freudty - A Micyoconholler s a genexol puypose deuice
but one thet T wwond to vead dota, puform Linuted
calewtottions on thed  deote oand control enuivonmund
bosed on those coldeudedone  The ¥ tixe oF
- crocondvolley s to conbol the opercdion of o mecthing
ujﬂx% ol ﬁnfﬂd P};@q’ya«m thod = <coved N RomM and thodk

gdots not thange ouer the \ifetime of the syttem
Y

o’ . : == N1IN¥
' _ RAM o |
| LR Q®M¢—\~ A %F{‘LQJ\{ cﬂup.
Tlo — Sexvted
"‘ Pov verak Pork
|
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40| vite  an mhiwfﬁacm% cuaqmm 2091 Mccmwr\ho lev .
intevfeiced on 8k bytes of Rom and gk bytes of RAM. \g%\\’\
= Memony S Rom 1 k.
/ Q7-8k D we vequive N oaddres Lng
\Ad\ how n=13 = Ao~ A addyvess Wng gre Suguived.
O
/| \V\emcy\j SN 2anA = B ¢
Nz e D e suqube n aelavess Lmes -
e N3 = No- Ap addyess tnes cove 1equdved
AR
/
AUSH .l\f \ D/:%"Dc? 20 AM
EA Po (G ﬁ 7 ") Daiy
N}
, e |11 -{>0*Ai\ 3K xR P
ALE @/ hed
/.A —Ap
| Pa , f N Add
e ol I . T
a;}\ 17\)—&
\g 09 | PaDo 7 EPRO
7| s F——\ Data "
| _ | ’ Pohy Bk x'3 ROM
L PSE — | ___,L_A__Dpfeko!
| | T
1 —— —0¢
|
0k
),
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200 1 With yyod diagram  explodn the internal memory stvucture
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P‘negrammm Mode! of 2001 Micvo contyoller showe the
‘wsued CPY c.om,pomﬂs ALY, tvevhd YO kY S and ¢ louk
Ccvenits  orun of these Spe;igm Features

;'¥ 8 bit (PUL wuth fncg'l‘s\'e,,vs A (A0 CLCchanOU?oﬂt) and B

¥ 16~ bit progwam Countey (PC) and ettt Pomtey CQPTR)

* &-bit Progyam Stakus  toovd (P5W)

2 B-bit Stark Poindey (SP) - NSVAP

‘-ae Inttvned ROM of Ak .

| ¥ g,n!c@x(\ﬁb? RAm OJ? A3 bytes !

‘ T vegrsters banks |, eath Lonteininy 3 Tegrekers .

@ 16 bytes; vohreh may be addresed at b bit Levd
O | 2 bgjku of genuned Pupose data ynemoyy .

/ * 22 input [Ouﬁpui pins avnged as four 8 b&%qﬁmﬁ“)@

* Time A6 it E’(‘nuws/ Coun vy « To and Ty .

2 Bl duplexe sevial dlota  ~ecetver | Erens mitter 2 SBUE.
- Contyol Q.Q@B{‘(‘YS TCON,T TMODD, 3CoN , PCoN S cnd TE.

e Two Cx ey ol and {hwe mttynaod W?Yuqﬂ Souycer .
r—‘fr Oscllodoys and clock cTrtits

| o
2(p) | Waite o shovt mote on  cxitevia fov chooe"hg a mitvocontvoller
— We  wse moe number of  micio contiollers Compat Lo

(
’Ymuro P’YO(@SSOY& Bﬁcauxe Mzcmpwcegsov coNststy Q@ Or\\&ﬂ Py,

l‘ heve o mitrotontyoller  containy ol (PU, Memory [0 porty
! all tateqrated ilo one thip. Micvo processoy Ts wsed Pevsonal
‘ mpukers oheveos Mitvo controller T tsed o an embredoled

- System. Micvo conboller  taes an wkomad conbjok_lm@ buy .

- and Miovocontyolley Ts N expenstve ond 5hw“ghxr(3owuam

potth  femeey tnsbuctions to pyocess, Applicalions of
MC\(OL@Y\MQUN are YUY O %tamm fom domeshre

(;(/\ ammtxcatmm Sueh o U\)CkShTMJ :machmu y s ary Londitivners .

A7 [ Mo conkvolleys ave alsp wed in oetto YY\/Obl\ﬁgg pProCess contyol)

aAnn Q
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aP P\,CC@LKTO ne.

(¢ - _
2.0 ta) vite an m\iwvf-acmcj cﬁ,mgmm 0591 mricvocontyolley

Antevfaced to 2K bytes of RoM and 16k byles A

= ’; thmm) sfg()L Rom @ 3k .

Q7 =8k = vt atquive n ccdlolvess Cney

4\/ heve nN=[3 = P,y-Fria calodvess Ltnes oeve Wequgva()l
N

oY |
/ Memory  Ste RAM - 16K
' a7 =1Lk = e mtﬂrﬁ n ol dyeys Uinas .
| heve N=1lq = Do - Pz poldyess s et "\oﬁqu‘t\md.
WK AT '
\Uss (\l} ( Di-Do
— = \ I > et
L_egﬁ pO <i 4o \ /I :>de:0\ SQAM
.. .
tEEX 3 A
| P\C«H,} .
%? ME 5l pdd
| e Nr-Ay o
®, , D AddGE TR
D) _ T T
51 WR T [l || DePA T e
7 80 -E;\:[;—g} APATA EPROM
o sse ——radd
© : e
F ) /f“ Rl add -
BRI Rym
L BE
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C With  a nectt diagram  ex plain the bit contents of PSW

MODULE- 2

PS5 - ngc)\-am Starus  Wovel 'RQ@TBL‘C‘Y -

/465452—&@

&‘“ lC\/ Ac| £0|RSA|RSO| OV |[— | P

\/

The DPyogvoun stadus oy d (Psw)) %eg%kw ™S> an Rbit M@iﬁf

Bit 6qmb0‘ Func tron -
= B Cmnj qP{OLeJ ) tsed tn amthmetre , JUMP,
QDTA’(@ and OOOLEAN Tnstyuckionsg .
& AC | f'—\uvdk\\“cmj convvy 4@@3 wed fov BLD
Cevithme e
5 FO | Userftog 0
|
g " A -
4 ReA. | Registey bank select bit A
u
| | B
/5 RsD | Regster bank select bIL D
\ . Rsa R3O
- : ; @) O select veqgrster bank O
| ‘:«: 0 A geleck Teﬂ(gtﬂy bonk 4
I 4 O Select  veqrskey boank 2
_i 4 1 Select  vegisky bonk3
2 oV Ove_v‘r/ﬁow a@(@u):}c) tsed m cm%hmcht mb(uc%m
Ll - R Resewvw ,.f@\( ,ﬁg&uw Uu( L '
| 0 & :‘ Pckw'\\:Lj %ugj} Show § Pcmr'\'hj of ‘DQCJTStCY
| : el B A= 0dd Parity oﬁ/

L S |
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o™ |

P)Cb) IWrice g npte on brum,hm% INskoue bong da@mm% thely
; “@r\gn
= JUMP OPERATION:
LIMP — long § Jamp * FThe LIMP causes the progyom Lo

ybmnch 1o a destination acddress defmed by the 16-bit ppevand
O’L m the Jump msbruction. Because 16 bit  addyess 1s used , the
o nsbuctibn can cause a Jump o ony locatmn woithin the 6463%

Pmcpam 5Pac(’,

SIMP - Short Jump SIMP Lises o 6m,53le lo(jH adolvess .
Tms addyess s o signed Bbit number abd cltow ¢ the
/oqmm to bvanch to a distance (6 =19%) venged and
(p\”\‘ (-1 to *i&“&) Tenge-
7 |
4 u AJomMp — Aosgwcjump AJMP uses an Lhit dutrmedron

Cwle!lve s, bosed on wrlative Old(‘Q‘Y‘Q?SW\!’j otthim e 'Y(’)ﬂﬂﬂ
oﬂﬁ 128ty 4127 bybes-

| CALL OPERATION

\/ LCALL - meﬂ Call + LCALL Tnstriehon Ts tued to Call

J
oY ‘C'& subvouttne ot o specifred ololvess. Tt ocddyess ts L6
| bra long 8o the coll coan be el o C'M’LLJ Lo codion
- tsithin the 64\4@&}%( Yvuvnowﬂ g()ace-

| ACALL -~ Absolute (all) ACALL vubueddfon T wsed o cadl
o gubyoukbne locaded gl The Specif/zed odoiyess . Catly o

subyoulhe 10 the Moximum  adyess range of AKBylkc
_range.

/ ReT - Retian e Potuan f&om aubryoultme s C(Cp’\tQULCJ
Lumg the RET instyuektoo .
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9

tovite o agg@mw% Lan% uwoge  progpem To add two

lb btt numbers
Yesuldt

mn

ORG on
S Mov R, H20h
MOy Ro 4 &F 304
MoV Ay, @ ea
ADD A, @ Ro
Mov R, A

inc R4

inc Ro

MoV Ay @ By
ADD ¢ A, (@ Ry
Mo v Rey, A
Mov A 0N
00 C i, TFOh -
Mov Ry 5 A
SIMp  STHRT

END .

loaded in R1RO and R3IRL. Stove the
Re RS ond R4 from MR to (5B

i

oW
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4 (a)

i oud !

inyite a4 vy on bit WMPLL(CLﬁOI’) thsoruettons

8094 fos 188 bit addvessadole vumory . Bt aplohessable
SFR bit . T QOL“n’(j _{Cacj CoY in the Psn 6Pw(ﬂ —-Ew’\ch‘bﬂ
vegisteY T the destinatmon for mest of the opcodes because
frag can be tesked gnd  the pvegram floww changed
sty Tnstbruckrone . Theve s no-flag offeeted  acept Cownj
ftog, unless the f locey T8 an aoldressed it

The Mpe YLONTCS C@Wu\oor\dm\o) to Hu PR M@zﬂmc@diom
A I
NSRS e @ (LR, SETR, MOV ,d 0, ING,JB ,dNB | JBC s ANL,

ORLyCPL . These tnetyuctiony can (P{/L«bmm ael, cleayy, and, o0,
complemun etc - ot bit leved .

Mpnemonic O PC/LE&EO NA
ANL (0 — ANDC and the addyessed bit \')uij”\L Yoyl in G
ANL Cy/lc - PNDC and tomplenmunt of the addyesed bit
()f;\ Pul the ~veyudtbinCy the mddyessed bik tg nat
©° o Lteved -
4 ORL C,b - ORC and the cddrestee bit put the vesulbin G
ORL Cy /b = ORC ond tu complemunt of e addwased bit,
pub the ~vesulb 1nCy tu addressed bitfs not
alkeved.
CPL C -~ Complenunt e C?&wﬁ
CPL b - (omplemunt T oed@veged bt
\/Z\,@ C - (Qegy the CW o Han .
0<y< CLR b - QOeay Y ododressed "bi% to b%@-&sf%uo
/| MON Cyb — Copy e oddresged otk the Kor Cfrag
| MoV b, C - lopy the C o to the cddvessed bit
SETB C T Gak the Hlog o one

5€TB b - Gk e acdyressed bt to ond.
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4 (b) &)LPMATH o Huw  Instbaukiong  Woovk. @m

A TMP @ At DPTR
CO;& XCHD A AR

+\> 5. JBL Bt 5 veld

7 4. Movce A, @HRAtPC

=7 | 4. - Tmp (@At DPTR. The Jump instyucton adds the efgic
ottt uns“gmd condents  of the Accwmudodor with the stateen bit

oo polnter . and load the vesulting sum 1o tha progyam
(‘\ Countey . Neithey te accumuwlodoy moy the Detten Pombey 3

./C - Olteved . Mo fHags oot affected .

2. XCHD A, (ORi:X(HD exchonges the low ovdex nibble
D@ the BCC (oits 2-0), ﬁuu.maﬂsj vﬁpw.yer&mgj a hexaclecimal
OY BCD digil , with thed of the inteynal Ran tocaton
A mcﬂm&uj addvessed by the speetfic vegistey The hugh
7/\* | ovder nibbles  (bits® D of each negistey are not affeded.
O

S Ne ftags ave  offeued.

5 JBC  bit, velg: Tf the Tndicatcd bit ts aone , Dvanth
JCD the &QQC%ES& indicoked § o they wist Pmceed with the nex b
<'\ insbvuckion . The bit wall not e deaveg f T TS already
/C" ajevo- The bvands destinakion 1s tompared by ool ding the
o&%ﬁﬁd Yelokwe - displocenunt tn the thivd tnsbuction b%b&
i to the PC, oftey muemm,bhg Y PC to the %Ysb b:jﬁ o@
T next mctmm\w\ No flags are offeckd .

o




A2

A MOVE A, @AtPe MOvC mowes abyte from Code
W\emm‘g Nlo attumuwlator The (ode Viemor y ool s¢
ﬁX'WW tohich tha bgk,gmﬂlbe moved s colcodoted by
umming tu  value of the HAoromuledtor with  tu
Q\gEhogvaWﬂ Countty (PO - In cose of Progwam counky,

/@% PC = fovst tnevenunted Lo% A loefore being o d
Ctotth Hu PAaumulador -

A Wyite an assembly language  Program to mulbply o
16 bt nuwmbbtr  toaded tn RARO @wu&ﬁph‘cand)w‘iman
 2bit numioer looded Tn R2 [nudtiplier). Stove the
 Yesulbant Pmdjﬂtt in RG,RT9 and B4 £vom MSB to L3B.

= OR6 OOO0H
Moy DPTR, #1234 M
Mov B, A 56H

‘MOV Q&\ 3 B OL\V\
- Mov A o, DPL
C MuUL AP
| Mov Ray A
| MoV RA 4B
MOV P g DPH
MOV B, Ry 62V
My L A B
ADD Ay, Ra
MoV Re o A A
Moy A 9?% G?/v/\
ADD C Ao F00H
Moy Re 9 A
END




 MODULE-3 -

5(a) | Explain  PUSHW and POP instwuctions woith o he,mplc

P’Y OCJ"((’}YY) .

= ] PosH Tnskvucetfon' "The  Staek Pomter Us tncvermunted b(j

one . The wontotls of the indicoted vartolole s then copred
indo the tntevynad RAM locakion addvyessed Lguy—ufu Stat K
Potnter. Mo ‘fﬁags ave offected.

Cxomple: On entexing an intevyupt voukine, the Stauda
Potntey containg 098  The Doto Pointer holds Yhe wvalue
/©/D_?;H, The .fonmMﬁ tnstruckion séquance. PusH DPL

PosH DPH leaves the Statk Potntey set to OBW Stoves
2380 and O4AH in internal RAM . lotations OAH and 0OBR,
Yespectely.

POP  Tnshyuctipn' The conttnte of the tnkemned KAV (peadon
addyessed by the Stack Potnter .is yeods and the Stack
 Pointer 15 Adecvepuanted by one. The vatue vead 15 dhen
brapseved o the diveckly ocddressed byte tndicaked
}ééii@umgs ave Offected.

Example: The Stack Pomitey oqu\na\K\j containyg tu ol
D2H, ond Inkevned epavt Locokony 20W through 32H
ontain the ualues 20H, 23H, and OAH, vespedtively.

- The (ﬁok\owm% instructon  sequuence (POP DPH  POP DO leave
e Stenk  Poinden equaﬂ“to the vellue 204 and sely the
Data Pomiey to 0OA23N.

Pow
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4.4

5(0) 3 - Sbit rurdbers X, NUMA an

d NUMYL Qve stoved Tn Tnkermal
20h, AAh, 22H '\aespec,h\/e[aj < AYLEE an

assembly Llanguage pYogyam 1o tmpure the _fotlouohrLgi
It x=9p 5’Chen ANUMA (AND) No™M2 |
IE X=4 4y then NUMI (DOR) NUM)_,,

TE X224 then NUMA (XOR) NV M2,
ELBE Res-opn, REsAs 23H  RAM

L dedta RAM Locadrons

\ocoktone
ORG, DOW A
SiMmp  2own oY
ODR& 30H
Mou  Ro, 20
CINE  Ro,=%:
) 0 Q/)/V/\
MO u Ay 21
AN L Ay 224
SJnp LAST -
MO v R g249
Or L By, L2H

SImMme LT .

CyNE QM:\:\ZZE 2™
MoU A, 24 ”

X R L A, 224

M oV 234, A
END .




A5

. |o8™M |

Wyite  an &ssemb[aj langueg e pyogyeun Lo togg\e al)
the bits of port 2 fov tuevy 200ms. Ngume

cvyskal Ts 0L 0TA2. MUy . Showy ol the catendations
needed -

= | H ncluole <¥eq 54>
| \otd TIML Detay teotd);
- Uotd main (veotd) -

1

o VI

unsitgned  choor 1y

P2 =0x%566¢ 5M

wohile (4) .
Pla = astig —_

for (=0 i<20yi%%)

TAMA Dedoy O

)

\lotd Tiﬁ&l(ﬂiagtvmwﬁ
7 o\
TMOD <D XD ¢+
= — OX : ("\Q
[ OB?<XN&
THa = DX FRy

TR =l
while (TeA=@=0);
TRA =05 ‘
TFA =04

POw
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e e —

Foum+

&(a) E‘Kpmm Wity pull ~up  Wastors o connedttd ‘o PortO

i Sonee 8054 mucvocontrolley  does not hawe mttvaal pullup
')/\/J\‘ Yestsktoy  on PDYE 0. Ertevnal ()ull uP veststoy on Poyt O
L of 094 mtcvotontroller . WWe e veststov of Aok
tonnetktd 1o pmy ond e for gettng Wrgh uoltege
Coutput thoal can  ditve the devrce. &a@mm 02
Toe™ |

6 Wyite an  assembly Language progvem to fond
%%C&CY\\O&( @ﬁ Q VLUWQ&OQ'Y = US{ cloy C’U—(hY\e PYOCjY&m m(\{\% '

FACTO = MOV R32,4A
oL\Y”\
DEC A

: MOV R2ghp -
- DO ML L LR A
0o BDD . ADDR,R2
DiNZ. B3, DO ADD
MoV B3 A o 0™

DINZ B>, D0 MUL
1: RET




A4

2toveol
adolve ss

MOU DPTe ,j:F‘Fl?\DD\«\} o

Moy A 4, @DPTR

MOV RO 4 A

LNLC DPIR TN
AD Y Ra, 006

MpUX A, (& DPTR

ADD A, Ra

MbV R4, A o 2%
INC DP1e e

DINZ Ro 4 BRCK.

MOV DPTR , &¥2300H 4 o2
MOV R, RA

Mpux (& DPTR A

vite an assembly ;[Van@uﬂqc | program o :Fmd the O&Bﬁsrek%t
i of 40 studuili moesks

in escteynad RAMY pgnenmnory

2000 4 . Load Yiu aucxag& veditee ©n kel PRV
“'fY\,UY\;OY\j AOH .

DO
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F(a)

MODULE - 4 - " W

e

Explain  RS222 standavd and 9 pin DB connectar

A fate rfacing standovd RS2L2L s set by thw
Clectyonres  Industyies Assoctakion (ELR) in \A60. The
Standoard yvas set long loefove the advent of the TTL
logie family, it tbur - and oukput Voltege level are
not UL Compakible . Tn B3 4O 4 s WV)W&MM@E& bLJ
-~y ~ =25V, wonile @ Obik 15 +3 ~ 5y 5 madcimey = 3t 3

pundefoned.
O\@( Stace not o\l PITU ave sed 1 PO Cabley, \BM ralyoduced
r the DBA vevgon of the servtal T]o atandovd.
RS232 Connectoy DB-9 R32.32. OB-A Py .
- %1’4 A Pin Des axiption
/[*—J‘—j*‘——‘—“g | ] = A . Uara camiey D%H&t&c“)mi
Q/(’\ f\n Cfbcco; 0O 1 2.  Recdived Data (R®D)
o' | |V Neece/S ¢ 3. Transmitted Date (TX0)
/ uﬁ RN A Daket bevminal veady (0T0)
e . 5%}(\0& qround C &ND)
8 A N & Datt Set Ruacdy (-0SR)
s Riquast o send RT 5)
. Cleay 1o send (-CT9)
T RBwg ndicator (BT)
DCD ( Dato ooy detecd)  The o cleyn Gssert sx\cancd Ded o
finform the DTE that o Galid camter han been dletecked ond
0\4\ Yot contoet betuwveen i ond the obthey modern s estalbl Lished
/

DTR  ( DaOas teyminal Qw@hﬁ‘ Whnen tevminal 1 turaed my'\‘r
sends oul  stgnod DTR Ao tndrcate thed it w Teady Lov
Communicodkion.
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W>SR (Dot =ep Wouﬁtj) When Dee s tuwned on ond hoes Qone

?\TDULCJV\ the self test, 1t asset DSR tp jndtcate thot ve ts
'\“QCLQUJ 1o Commund CC/&G

(\75 CQequw’c 1o Send). WWhen the DTE adlevice has byt to
hou\snmt 1t ascerty R1S 1o stgnat to modem that Tt has

a byte @ﬁ clettaa o transmit -

?g_T_iQtha’y 1o Send). Whin the wode wy o Yoom forv
%3&07?(\% the dota TE s to eeeve, it sends owd sgnal CTs to
- DTE 4o tndreate thet t© can vecetve the dlata viow.
R (ng Mdicator)' An owt put form e mode m and on
mptﬁ 1o the PO tndicates Hhal the telephone 167 ngmg.
In qots on oand off in sgynchyonous with {he Tging

sOund
| CaA™ \

:’Cb) Explainthe mode 2 operation of tmers and nuntion the steps
\r’\\ro\\zed N progromming tomey ' mode 2

— Mode-2 opevokion of ttmers! (Ato Reload Mode):

This s a 8 bk Tmer operakion. Countme 10 performed in
CTLX wokdle THX stoves a constant bedue - ITn Hhl mode

1 ypren  the tmer ovevftovvs T.e. TLX betomes FRH, 1t
AFed wotthe fhe edlue  Stoved in THx

|
\
\
T
\
1

o |
7o
TLX 2 b, . T e Tnkﬁwu@t%
/IY\{\Ui Dulse Sl
q;p From preurous THX 2 bty
s{ Stage
- ; Pox
8
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é"“‘,g J\D/OY OYogvomming timeys - Mode -2l 1n 3091
P 9 ng

1. Load the T™MOD vatue yeqistey Indicating tohtch timey

(Dord) isto be used ;y select -timey Mmocle 2.

2. Load TR Yegtey with the inttral count vodue « s e 1
B bit thmey, the uvalid Yange s fyom 00 to FFH.

{\% 6mw he mﬂ@y

0 4. Kﬂﬁp mo@mfﬁ:oﬂ’vm] the tomer o (TFER)  (vidh the

TITNB TRy, tovgel! instruckion to see it Tt vaised- Cet

out  of the loop wohen TRx goes nigh.

5 Cleay the TF }((f/ta%

6. o bak to step4 , shce mode L 1s auto veload.

o @M\
HO | ivite a C progvam for the 3091 1o transfey Vs "
5@&\0\\(3 at A600 baud, @bt data , A stop bit, do khrs

Contt n@ug(LJ

= [ #Findude <veq 5.0 } o 2T
vold SexTx s
Lvold madn

i

TMED = 0X20 [l wse Tomur 4 , D Cke o
TH1=0%FD; [] 4600 baud rote ©
- SoN = OX50 ¢
1 . N
| TR4A= 4 /] stovt  tuy
white (D

Sev Ty (f\/3>";
| SQY’KX (G Egjs) OQT’\
“ Sex Tx (659);

3
5
|

| :\IOM SerTi



2 (a)

3

SBUF = x [l place vedue 1n buffey
while (TA==0), [l waeit until trangmitted .
TA =

FDLPL@LM the ’\mpovtanftle/ of MAR 3L T C with its pm@
cle bails .

The DMAKA32 thip s requived 1o convert RSB voltage
level To TTL M\fﬁlsa and \tse versa . 8094 has two pins thol
ave  used gPeci.ﬁca\hj {ov t\'ar\sffmw‘\r\oj ondl veedving data
smm\\\j."ﬂﬂese o pins ave called TxD and RxD and are
part of the portd group (P30 .and P3.A) These. pins ave TTL

zompettible thevefore, ey vequiye o \ne olwiver to make thun

L5 compativle . \We need a line dyviver to convert the R5232!
6(?3%@5 to TTL. uoi‘%&%e levels thoat woill pe CLCL(’.PHLUC T

Ro50¢ TxD and RxD pias .

\V13
2

-+
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Il

3b) G‘kaﬁu‘h how  thmers ave Wsed @ac  counkers e \adn the
tounters  opevad®n ustng o tode Snippet -

= Thruy 0 2091 7o wsed ou ey countty and baud yate
@er\mc&ov Tomey alwoay s coanty wp {vyetpective of wohetney
Nc s wed s ey | counkty , o bewd ekt genaakoy
%“Mev te alivays Tnererunted loy the  micyo condro ler .
('\ e talken ‘o (ount One digit sa—erecstey- ctots

/' up s bayed on  mostex  Clock g-xcqumuj.
TTWAE R TIVER O

f i r X T

| — a ~
LAVE i ‘y\‘ ™M 6 GL\\\:’ C/n\: ’ ™y

Yy

5gey @A GAYE =V
RRs Nigh

AITMER | couvI TR x w!

WO Q% Cinicow)

G ANE ,
o TNy ol TNy oY

|
\{ VAMER ) coomNE 2w N S0

ANoa comtsol) N aAVE =0
/ Gan o0 whle ARy =\ SIw cond ool ) .

/‘ ‘ JES S ¢ St o @{\00360‘0 %‘C)} Coun Y (/\“‘\W\t}?

>\ \f* < wed t &el\eeN oy eNS
LIV d

g ~N\Q Lg
D ¢ OU o
e (ounN 9

[} oS ¢ \pc9\€ tNM\ Gy
\,QU}\<

FAANUROVS
RRAN | ;

Tyone s | Qod“\‘
oo NG and

(0\’\“\?‘(\{3 ‘l\\!\(‘ Q‘,(«n\uw\us

40 " i\Do 2

oo VR QO Qt\m
PR

A 0 &g
Qe Ut O CC S VR

&)MO\\U' ey

Aauw®

\\"\Lj \}\309,\( %0%

\|
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' MoDuLE-T - 7 -

CMCO‘ €Ipm_€n ‘m‘cﬂ“fmph vector talole D(i Q091 micvoconkyoller,

—> INTERRUPT UECToe ThARLE:

Int@rmpt Ro™M (ocation C‘(\em’) P
Reget v]elale) A
- Bxtorned Hw (INTO) 0003 P3.2(12)
? /?{me“( O (Tfo) 00OB
’b Externod  Hww (lnta) O 043 P3.3(13)
_/ Tieney A (TFA) O 0L
Deviad CoM (RT and TT) B BAs
% Reselr

| - PoWRY U Yesed .

|

R Two ntevvepts ot Sk Loy the
Centt one for bmeva.

N ¥ Two ntewupts ave set for  hovd poare  eacteynal tnkervurly
/U P2.2 & B33 ane _ﬁov the Brternad  howclueaye Tty YULPJDJ
INTO oy €%X1) and (NTL (o BRLY .

tomers . One Loy torus O

X Devtad Communicaktion o a Swwj\e, tntevyupt thedt bﬁ(or\cz‘s
to  both ~ecetve ond transfer.

Ab) E?&pt@dm hory muultiple tnterupt ave handled Tn 3094
I micyocontyolley .

= When  the 8091 w5 powveved up, the priorities are

nSSTﬂﬂﬁd Goaeh a%ﬂm()t can hoave  etther hagh @'noyihﬂ oY
noopriovity. Putority level of inttvyupt can be set ko nigh
o iog selting  tonves ponding it 10 kevstpt prioyity 18)

' ‘Yﬁ% stev oy I con e sek 1o low by clearing Lonegpor\(ﬁmoj

bt in P yegetey
L8 multtple mitwupss of different priovicy lewd e
e Ceiveg) smAmﬂe@um% Yhenm \mnz}% Pﬂ‘oﬂhj i(ﬁcﬁm«vk rs

ROK

%




2 4

jjSQY\“\CﬁCQ frvst. Tf vequests of came elovity level ave
vecetwed  gimultaneoustly 3 an intey nal polling sequunce

- deteymnines vohich W‘equmb 1s to be geviuwed , Thux pithin
| eoch pﬂ'oﬁ%g level TS A gewond pﬁrﬁov’i‘txj storuckbare

| ,

| dettvenined bxj e POHW\QJ gequence .

v(}\:/ CDMbﬁmthﬂ Dﬁ W POHQ’LL} Sequin(e %EPCS
e UNTque pﬁmiﬁu to ol § nktyrupy tn {051 m tcvocontrolle
| el ol ™ \P yegrsty are Cleaved than cockeynad

inktovupt  INTOD (il hawe m@mgt pﬁgy{'hja‘(ﬁfnwo will loc

nex 't and gextal (OMmMunicedon ntervupt will have lowtt .

@Woﬁtlj :

| Iﬁ mutﬁplc m%cwyu!ﬂ\ (v, hque%d afl Same mg dun
| =

e ntewvupts ave  gevyreed acwoyd Mg Yo priovity.

A | tWTEh neat dfagram (odte on asserbly language

progyam o tevface, 10D to 2094 microcontyoliey .




MOV A , = 331
ACAIL  ChMvp
MOUA 4 OF K
ACALL EpMND
MOV A 9”»\:3&@5\,\7%
ACKL (D
MOV o, HOG6H
AL (MmID
MOV B 4, TE32H
ARl CMALD -
Moup , H2CH

ALPAUL CMND
MOV R 4AD
Q@" ACRLL  GVD DISP
MOU A, 4 H 4D
ACriL  Dise

MO U A 3*—@(‘%80
ACRLL  DIsP

MOV Ay oD
ACALL  Disp
MOV A , 22D
Acpie Oy
MO By ¥ 6D
ACKL Disp
Mo\t P 9% 671D
A CrRLL 0P
MOV A 4 68D
AcnL DLy .

MOV A £ OCAH
MCALL  CnanD




MOV A ¢ 67D
ACML DLsp
MOV A, HA3D
ATKLL  DIsP
MOVURA , F31D
AL Digp
nMova , 63D
ACALL  Dusp
MOV A, B 85D
ACALL  DWP
Moy A, TFAID
HCRLL DEBEP
MO\ R | <t R4D
ACrl DBP
MOV A 5 HFR2D
HCRAL - DLSP
MOV R, %k &40
ACALL  Duse
MOV A, 43D
AerlL DISP
MO R 4 68D
peprt DASP:
MO A 65D
AL Duep
MO A RAD
Arinie Dgp.
HRRE ¥ SIMP HERE.
CMND T MOV PyA
(e P35
LR P34
g1 P3.3
CLR P3.3

AUALL  DELY
RAT h




2.4

DIsP © mov pa, n

2Tl Py
CLR P34
SET B Py, 3
CLR P33

AQML DeLy
Re

DELY @ CLR P>3
CLR P35

SETR, P34 .

Moy PA ;T OFRhK
stttk P33
Movh 5 PL

3B Acc.3, DELY

Cte P2
cre P24
RET
BND .




Tos™ !

d00) List tha steps Thuolued Tn executmq tntenyupts in 3094

N
o

O
\‘*\

‘micvo contyolley.

| éQCPS tnuotued 1y ex c_,(’q,m,kﬁ?\n% MJ%:(%XLLP‘U vt Ay ~{)o o wog
A A inTsh  the tstva ction TE 15 eocecutnng and soues the
- oddress of e mext insbhuebon  on the stek.

i I&_’ also Saes  the Ctem‘\’“{[\f Staktue OF all bhe mte%m)’)t

C)( ALY nm,t[xj

3.1t Jjumps to a fixed locoton ™ memovy ealled the
inttvyupt  vector table thol holds the oudolvesy of- Ehe
tokesy yupt 2eviice  youkine

4. The wmicvocontyoller gets the addvess of the ISR
Lyom  the \Tat&mwryk vetkov and fumps to . 't skt To
erewute  Hu MEwmwpt gepulce gulpyoutme untal te.
veathes tae (ast tnshuctton of thu sulyoute .

5. Upon excecetma the RETT instruction, the micwcontoll
Yottt to the Place woneve it oay tnktmyupt .

A0(b) E\tpﬂam houd w@\{upt pmqmmrm\mﬂ s CQQM{{ C

qummmm?ﬁ 1N R05A. matcyoronkrolley. \fﬂl_\__

(n 8094 Temex O gnad Timevd Inteyyuply g aJemwaﬂexbtj
the oy yegistty  biks TR0 and TE A These MNYYUPH
Rrogvemmmyg C Codw onvolies -
¥ 56&@@%\7\% the bmey by C,on@tqmrm% TMDD veorstey
cndl Tt mode of opevakmon .

- ChOOSPﬂ% and \DOLcilm,oj the tnittod vellueg of- TLx andrx
for @ ppropriate  modes

S E\‘mtow\cj the LB Yeqisters o CO'quomi.mj Bt bk,
X Sejt-Jvi"rmj the timey yun ot ko Stravb the bomer |

€ U\W’\m% the cubvoudkine for bt bmer for tore W{quﬂ\wﬂ
ond cleay: tmey value TRx ak the end of sulbvoukine
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- Ton |

ol Wikh neat dragam wovite an assembly lenguoge Program
-0 ”mtﬂfyef—a,ce_ geppty motoy to QoH A micyo conkyo Wey .

Ort poOH A Stepper Mok
MoV TTMob , = 04
AW

Moy P2, HocH
AChL Detay - e # ,.-”/\“3 A
MoV P, HE06H e .
ACALL  DELAY .

_‘MO\[ P2, 034 o‘?y\

AL DELAY .

Moy P2 =HO°H

ACALL DELAY

51Mp  MAWN -

o M N

DELAY © MOV RO &2 00
Back. * MOV THO ;T OFCH ng’\
MOV TLO H- 048K
SeTR TRo
W ALT CJINR T RO, ivalk
CLE TREg
(LR TFO
DINZ RO, BAK
RET S~
EnD.




