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Cract Savhion for followeng SWadtors -

-

> due to “"’Yﬁe- Size &F PCB PH?'fCDJ S ze . ITE .

By consider all ttuce probluMms kel decided to i_hl.-uamii a
wMicropreeslor alorg wittx Tlo pig, memory amd Pe/nP)fMaLs on
*  Suele Syskemn. and voke GelF Lppiciomb. e Sirgle Spabes
device 3 called " miexo ¢ orisdlor”
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— 1o make & Complt microCompdlix  SysTEm, 0”27 ”JZ i’i
had Suﬁident- Tt s neceroroy +o odd otrer FW’F%& u
04 ROM, pAM , decoders, drivers, noof Zfo cevicel

Spkern bu’ aadm? Quitnble  peripherals -

' Microcontroller'—  ap, }rﬂﬂ?,a}wl Micro procemor a'an? with T/o
| Povis ond AP I DIMUN merrw7 irlo O antiv[v. Chip (_man,ﬂmﬂl

, Parallel TJo, Cericd 2o, umers  and a clock Circule .

'——- Tre ale!.i?r) ca.l- microcentroller hot e -!nllawifl? fldm""??ﬂ:

Hmes hence
1. Bullt—in peripherals houe Smalles o ceem

' SPequerfE-

| veduces o QintalL chip mt'ua:mmputﬁ's?ﬁ-&m.

, A Hardwore "
13- Led  bhovdware, rveducws PR size and inuesdés Aetiob! J?
' f’-&- “he S;:Han: )

oty - LT Ppe—

'TIE S - wrww emartzwnrld eonm
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OVerview af gobl microcntroller!—

— Microcortrolier  copriine Mot c:.i 1€ Cbn)omeni“ regnreo! +

‘lrorm a  Mp Svsicm T ib wlled o Sin?lL Chip micro

omol  Junchont | it ia Called as  microcortroller -

— The  ecrtures of he Qo5 -j—amibj ave o3 Jollowd:
D Loge bl’b? on-chip Prcc’mm memwy :

‘9 128 b‘jw on — chn‘P olatx memoty -

3> Four Maism banks -

5) 64La

E)MUJHPI‘ Mmode |, hi?h SPeed proTnmmbh, Serial port .
‘D Two mulh‘Pb modle , le~-bik Timers /coun+cf,g.
D Two —level prioritizad imcrupt  Shructure |

)ﬂDf:u“ depih Stack ‘Pf Subvoutine  yetum ””b?t' and  dalx stog

242> Direct BE ard Bt acdreuability.

12) rg,imrv or Decimal arithematic -
A“) Sl'cina:'- Overflow dekcton and Par H7 Gmputation
lg Hovdwore mu[HPlaraml Divide in yudea .

16) ?,,JW Boolon  procetor ~or Gyl >pplication
) Upwordly  Compatibie 1M g Rosy gl
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= The 8051 A Pad-t?ed in o o-pin DIFP Tt | [orto

thon
o nolt  that many  pind of gom e wed  Jor more
one .b.n .
— The 8051 hos 122 Z[o pirv Conti

Parallel port (pg, p1, p2 4 P3)- All Jour Po!
,e. each pin  will  be Canﬁciured od "/P or GIP

|
; are bidivechonal
(or bot).

oﬁF(n’f‘i.

- All Port——-pi’m ore mulhplexed except 1he prrd
of a latch, AN olp driver and An

, Each Pori' Consish

,and :r“:a buH-US a-j— port O &

artzworidicom 5 www.smartzworld.com
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Diherwine  port * A wel a  an Zfo Pport -

Port % (Eim 0-13):—
Al port pird  0f
Leciol -

.E.o-‘e-er _'__gl'FF’l"d__ P Vee (PP 4o and Vse (pin 20): —

— §o51  opedltn  on  dc power Supply a# +5V Lt grou

Doeillator _pind _*TAL2 (pin |€) and xTALL (Pin 19~
| rfor geerabing  an infernal el sigrol, the  exerncd e

| Gnnected at  thele oo pirs -

SaAe

AALSS

Y Y Y Y IZIV I,

port 3 are mulhjunchonal. e how

| ALe (Pin 26):—
1 Ap, to Ady lnet  are mulhiplaed - o demulhplex -these b'n&

| arg dor obtuining lower holf of an addres, an external &

; - <
lckh and M€ slg of 8051 A used - «
RST (Reser, Pip Q):— :

] |

C —TF b ured o reér €o5. For proper vesel— © Hen .
weret ;i‘f:,na! mugt be held h‘i?h atleoat- Jor +two mlc c'?"
whil  ec i Wpning . .
f &

- PSEN (Pr‘ajmm stre  Epable, pin 1"'1)'-: P

| oL b the achve low oOfp Gntro) Sl?na.( used +o ad:'vq
e enable Signal of dne  euernal Rom/ gpeom. T s o

achvalked every Six  obeilletor periocls  while reoding -H-ae_:

ewunal memAlc Tk, ik Sigral ack a3 dhe  yeod
40  ewernal Prodrom mempTy . .
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- EA (EMernal 4 com, pin 30

e —.—

, ' -——-_;_(Cpﬂnfded -]-DVCI'.'); PI"D(II'GLm *wﬂ

\ When EA pir A hl't?

“ directed —Hpo +HHe
o acdremMes  ocoooH -I-hrou?h OFFFH &T€

>

(femal RoMm  and progrom Jerhes o addrexes 1000H -vau?'n

PEEEH  are  divecked 4o exiernal  RoM JEPROM -
)
;- When  EA 14 low [aroundad), all addredes  (ppoo H to

IFFF I—-I) ove -!-e-h:hed bV Prg?mm are diredled to +he exdernal

2

pom |eProm .

¥ CcpuI— |
A ALU with anotiok

: _bit
'--"n-,e CPU g_b_ go5) Condists of ei?h{- bl
iw'e?is-lcrc ke A,P, PSW, SP, e sivteeh bt

:and Dtz poinlx (DPTR) ve?fa-lcrs - Alnncv with -hese va?,.s-k-m
it hu o et of SFRs-

®_ gosi's AW can Perfor™  Asithernatic L logic gmt on

PEEam Counter

Funit  perfr lofical eperations Such oy Ao, 08, ex-or,

gw'mtt, clar, Complment -

? AW oo lookd a-"fﬁ b"ﬂ”‘-‘-h"\? decierong -

?’Noﬁf"‘ Unigue Jeotwe o)  BOO1 ia +hat ALY can alio

; -:‘PUW one bit ot well as QJ"?H' bit dalx type -

; _  Tndiviowal bk may te get, Cleared, Grrplmented, moved,
?‘Q ,te,.a,ed and W& N loa;c Campus‘adl'm-
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ot eoch-
jsed  info  Jour banks aj elgnt™ Y4
~umbered O to 3 oand ore

—-"Thev are or’?m
The -inu'r -m:ribtn banks oJe€

Conuisk o-b e.l'cpH *re?{Mcrs nared

—Each 727“1‘7 Con  be oaoldremed bv nameé ©Or b'? Iy
RAM odclrem - Onl7 pne w:r‘d; bonk 1 In we ok o time.

R, to BE3°

— Rik RS, and RS in the Ppsw determine Which bank.
| t:t— *reTH—erg ' Curen+'»7 in use -

'—"lle?"ﬁ’te*' bantd when not gelected Con b€ wés os 7er)€fa1
:PWFI)'S@ RAM: On reset, PRBonk O i selected -

R. The Qoft provide & bt’tn o} a bit oddredoble area
? Tt Dcm’j% RAM b"ftc addrenes Trc:am 20H to 2FH ,
)—bfmiﬁq a ot of 128 (lexg) addremable  bit

i

— -AD addremable  bit oLy be Specijied by ik bt oddres
3 C'-k oo H 40 3FH, Oor 'y blk mcl-ti 1-orm Clnl-' b'fh Cdm

i 4}0 ')«F'H =
2.0H
,‘1-(0!“

3. The RM orea above bit addréMable area  4vom

" .b!,h: '
7

-
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Tnlerp oM.

—————

' RoM with addré. ¢
— The gos hos Df indernod e

QPM"" —bmrr: 000bH o OFFFH" .

— It b Pprogrammed by manuta P
This [:vcsrl- lonnol be eroued of aliered ﬂﬂﬁ zfabﬂmhun.

TMis ja wed to  gtore -ﬁnc::! version o'- +he Pro7ram . y

—Tt 1A Qccoved using  program  addres Yegisier: The ‘
owrmrr) o oldrexel Mtaher +ron  OFFFH, Which E‘tceealﬂ)e

indernal RoM C"'Pam’tﬂ will Cause +he 8of! o aubnn}ra&

-]dcb Cook btr[ﬁ jrom evderncd Pmc'mm mefnory . :

— Howerer , cpde blfta Con olso be ‘add"ed eucwﬁ‘d'ﬁ
dvom an  ewernal remony. oddremes ooooH To Qfzf:ﬁi’-ﬂ‘

b‘, Conoechno} +he prdermod Qe pln ( EA) o Cirnuno'

DOOOH |
Tnput [ output ports:—
— The. 8051 hoa 32 Zlo pinu Canj-n?ured ol .b_ow E:?hf-
Pamllel ports-(PO, P, P2, P3) .

— Al our pork e bidirectional Le each pin will he

C'on'l'iﬂllr‘&:' ol TIP! blp (or buh) Under 2 “ o.(
‘
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j-uncﬁonaﬂ- Theu., hewve q‘

mulh
— Al pcr{' pum Dj Port > M€
400 ewrxw Mru’jﬁ "I‘uJD Gunik.r

ipet and o -Hm'm? Grrhol

—— ——

. qu; ., H'im‘ Norm__i i?ni}icanm ) -

5‘-
¢
D_LA0 DR

65 ;311_ Reod data Control n/’: Active low Pulde
Qenercied by hardware  when exdernal dodo, <
m emory o veod - *
ﬁ
WR P3¢ Wrile dotz Gentrol  ofp. Acte low pule &
Qereroded bt# hordware when ewemnel &
ded= memery g worrten - :
o .
I P35 | Tirmer/counter 4 external 2fp or 3t pin. o
To | -
P34 | Timer [countr O exterral Z[p or et pin-g
INTA pa. | .
b Trerrupt A TP pin- Low —level or «
-‘lalll'r'g edqe -ﬁ'icrgerﬂd- -
NTo | -
D P2 2. _TrHa-m.F{— O EIF’ PIn: Low level or *‘
ling edge -triggered o
| &
XD P3| Tvaramit date  pin Jor Serial port 'Inumz%\
Mock - Clock. ofp In Shilt vedsts mode. X
| AN N
Receve = N
XD P30 de® pin or  serial port jp, VARIN
mode - Dodp F|o pPin n ghlﬂ T mode

N
) N
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“Dfﬂ'_bz Set ﬁ go5) —
E&f&’c’ A (Accumulador): Tt 4 an ¢-bit mﬂu-br T+ hobls

A Source Operard and vecehv® e vesult o4 the oy +Hhemahc

Al ‘
r
)
)
)

)
‘ 0
.m'i‘rur_hom [+.--—, x, /) :

— —'7')& dca.lmula-}or m be +he SDHTCE oY dﬂ"’ina"‘fﬂn i‘D'/

) | |
P operins and noof special ot moemert ttons
ind”d"“"i look. Up tabla and eWemal 12AM ex,mmlan :

) Severnl . A 0Pphi eicﬂ.-wbebi to e ClCCt‘.tlr'r')L.lla‘?Dr: rotak |,
Paritg Gn,nu&lﬁon_, feting or  zero and Seon -

)

' n-?ﬂtﬁ, B_'...—-
, Tn oddition 45 accumulator, an g-bit H- reﬂi.k"ﬁ
™ ovallable. o4 o ?eneral pur pote when i+ A het
Ib&!ﬂ? wel '*Dr +e  hordware Mulﬂp"z /dluldg aPGIa‘Hnm-
i

Proam  Siabus Kord (Flg - Depute):=

L Many  inshuckions imph‘d-|7 or exph‘&bz ofeet cereral
oiph? .Ha:?g, which aré  grouped %?em o 4orm a
progenn Starg Word *PSW 1A B-bit ww?j’ Contalning Hhe

'—-f'ollol-*’i"? imformation -

; By By
. porty
- zomed “E"‘j
Cong by | e '

A._.tMavu favivibae,



—

+he ; Yo bank.
pe) RSO are Wed 4o Qelect l,oomnr -recru |
)

Stack. and  Stock poinkri—

— | Stack.  vefers to an )
Corgunchon with  opcodes data 1o store and retrieve ¢
g
§

ot quickly -
— Sp veq 4 used by the o5y tp hold an infernal RAM ¢
.

-
— SP 1A %-bit wide: T (A i{ncrecued bejw_a're data 4 «

Btored clurl'nt? PUSH and cALL (rehuchony and decre.men-h-q

M% ook B yertored owring  PoP  and RET fmhuc_ﬁm.:-

—Thuse Stack Mrwi Con yeiide aurwherc in on chj P S
AM. n ¢ a o
RAM. The Qp A iniHalized o o7TH ai-h‘\ Q. yeset

rernal  RAM hat b ued in

addreM 4ot 14 called top of stack -

——

—  This
locabion ofH.&

L

Courer +the S'lUCL 1 bE?fﬂ ot

L 1rr
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0§
o8 o
o3
- ot SP —/

a) gtatus of stack

bote Tﬂam‘ﬁu in  indirect Jumps ,

\ arnd QNd external dala -Hrors -
\nolLU-F table 1ndTTUChO }‘“

— The DPTR oloes, not  hore a sfrr.]IL imternal addvem
on gy and  DPL (82) hove  Separak jpternal addrens
——b-blEbprp

TDF’ DPL |— Memoy
v Y accem -

Scanne d with CamScanner



_ 8051 has

. L |
N om which next
addrew o} memony locahon 7

- S

Prcn)rnm Lln?fh' I b'—,‘lu m{
B~ gos1 s l-bit hence b Con addren Upfo 2 g

-

butes  (6yE) of memeTy c

— The Pc 15 autom

. , . ecut
next Inttruchon 1n e pro?mrr) Segperce. aﬁ-hI e Ton
ﬂ-i— Corent iIntkhruehon -

— T+ Moy aio be altered b‘j Certadn [ndtruchons - Thot

have an inlernal ©
pc 15 +he mﬁup reg that ooés nob :
agcre s - .
éEm;al Funchon Jergt— .

&
.-—-EQUE"l uset me,morT mo-PPEd T |e -vau?h a sefr Ozf._

apRs +hat arf imphmen-lea’ 'n 4he addrem Spac‘e S
| &

immediciely abowe The 13§ bytn of RAM . “
— Al acces to +he 'B-Dw o pats, the ¢ pu -rersm
imermpl Carrhrol "<7l'-&+US; +he Hmer/ Counter, VART aa

power Contvol ore  Per jormed —hrou?h ve?me,@ behoty

\
§oH and FFH - S
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| Pgr-f- l Fun Ch_Uﬂ_A

—— — S - - 1

—— .
-

—— (

a —
—— ——— W ——

— Used os an TJo port- :
. — Uced a8 a bi-direchoral lowo—order -
addrers  and dafe bus For eydernal ey

e ——— —_—— -

— USed as an I”P"}/WIP“" Pp,f

=

i .

——— e — o F

T

—Vsed o4 o h?}u crder oaddrens bBA Jor

—Used o inf:w‘/oub:u]" port or used iﬂy|
allevnaty Hr o Showrn  below - 1

" | P30 —pRpxp Serial dalx input - '
Pat —7xp Serial dats output

—

| P32 — INO € Wernal in-krruf;{ O-
P33 — |NT

P34y — To — Bxdernal Timer o 4p
| P35 — 7 Exdernal Timer 1. ﬁjp - 4
P36 — W Eyderndl memory Write Sign

| PP - Exmal memay ved i
g

__-——_—_ﬂ-i-——__.__________——




Aid"%g modes ".if Q051" —

addrew N9 moved o

— Dol iA  Qtored at o Sowa e oddremes
' Adestnotion oddares - The U:’a-‘f-“ by whith |

| _ddvening  modet

) ore g}’e"‘iffd ove (lled 7

nooes AE used 7o

b — ke -]vllowin? Jour addvmim?
aaced  dafa
A Trmediale -Adol.reMin?, mod€ -
- ’Zﬂ?iabf _Adm;,.? mod-e -
3 Din?c}- -Addremm? moole
U Inclireck Addronirg  mode

- -_

MoV  opceoles involve cafz trand

mem oty - The menary
A1ghnct hﬂslcaﬁ part s -

I Trntemal RAM -

2+ Inteunal  Special —funchor ’?a? .
3 Exlernal RAM .

4 Godernal d Exdomol ROM:

— Qm“»*—f +He .i@umr7 ']1'»& *7;94& 4 apw&é ore hed 4o

mo Ve dlata

|- MoV
2.  Movx
3 MoV

y- PUsH ond POP .
5+ XCH -

WY OV VYV VvV VY W VYV WY W WV W W W W W e W % W
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Dota (& PrWtziuJ w2 ucHon  Shself- i‘m’vnecL"aH»l - 2 ,g(dvnl-,d
8 kd fr jmredialz cadg

CMove A, HEny DS termeclall vrove o A Jegizlyr




DPTR: 12«
1SS H > TWs & odhesrr , data &F- a::ld/rw ;!ls'g L3

Stoved on accuwalat?y  Oteg il

>.— Movc A, @A+PC




Toshuction Set of 2220

ClaMi-b-im’don!-—"

I* Datx "ﬂmter Trwhuchory -
Roolkar Veoriable MMPulaﬁGrn Trefruchorvy -

Avithematce  Trstuchor -

"

9.
2.
G- Lowcﬂ} Trrhuchond -
5 .
‘-

—Lﬁﬂlﬂmff' Grhol 1nshucthod

Datsr Thapnfer Tosuchond -

MoV instructiond: — MOV inHuchons  Within e “’1?15"‘” S,

Trternad RAM and

Trshruchon
MoV A, 2N

SER n Ro5)-

Action -
Move PRBn into A -

Move A Into Rn.
Move immedialr g bit dalx into A .

Mov into A +he bylt rom -ihe addreis
péinfed by the  Bj.
Move |¢ blt dalX info DPTE.
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Move A, @A +DPTR. = (opY _
/ A ard Ihe
addrest  —jormed by add;rﬁ

DPTR , o A %
MoVvC AJ@ A+pPc — Ca;::u? The Code bvt_, 'j'DlJr‘}d at “Hiek
ROM oddrew Jomed by odding A <
and —he Pc, ‘o A- <
-
MoV X:—  This js used —jor tranger o} & bit data into A &
| l ddremes &
anrd —-hvom A using ‘-Hve eyderna da-lT: mgmonf o -
Usig DPTR & RI o a polntk.  in gos. -
, <
ﬁ_ terk enderml oaddres 1n &
MoV X A @DPTR — Copy -the @D o} .
DPTR. 1o A - oo -

—hi el In
WIDUX@QD,P! —> Capld data 'b"'ﬂm A T € bit a e
20 - -
-
MOVRE@DPTR, A — Copy data  from A Yo exdernal adcﬂre,&

N dPMe.

MUV}CA;@ P — G’P‘] d+he (orrerk a{- exdernal od
A\ Rp o 4-

WL /gﬂ i
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A4 pusH

_ A PoP  Opcode

- v e w w w w w W W WV VvV vV Y

Qon
Ew :i I.Dﬂtl.— . '2 ' LD_"‘-E M
| ,Adcﬂj"e,ﬂlri . : _ [ Da"a —
’?emsi_?:. B Trshuchon " pata |
i o | Triternod
— MOV X S Bder | |
LRD or R4 [ @rp 4 " ra«fﬂmal.
I I RA ; oM
MoV X (2 DPTR. N |
| DPTR. | - ‘ -
DPTR+A | MOVCA @A+DPTR  —— 2 B
L A+PC T
[ Pc_'_A_ [ I MDVC'&,__@ -

- . Fiq: Exdemnal -Add!‘&ﬁn? Usln_? Movy £ move

Pusu £ pop inshucHons: —

Opcode Copies dalx -from Source addre To the
Stack - ww__%e dotta ib Copiect
-lo e  idemnal AW location  Gentoined wn SP So hat The
ade i Shred from  low oddrese to high oddrenes

n -the indernal RAM-
— The Stack grows Up N memory o ik 1L pusHed -
Excesne pUsHin? (on make The sStack ewced b Jaﬂﬂ\e\-

ohich  PusHed  ddlx 1S | -
Gples dota  from glacr. to dextination.

cp ip decremented by 1 ol cot 1A copied rom

ace.  RAM_ oddred  to pe direck  datfination to enlWe
Sace ©
ot dne dal placed op Shnek v vehiwed in 4ne
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PUSH add —> Zncrement  SP. Gpy the dota 10 addh-;%
Inkrna!  RAM oddr e Contained N SP- ‘
dre
PP odd —>  @py dats__=jrom nternal A od :
!  decrement 2P
Gl N SP ‘o add N En &
[ spta q——Pﬁrf— Y ——-—Popy——)( 5P <
SPH__ | —pup—a X PPy P \
o : sp-2 2
IR G
“ &y
Hg: Pusw ¢ Pop dhe Stack . .
XCH =Jn&huchons (ewn351 —_ P
&

— Mov, pusH 4 Pop Inshructions  al) involve Capl/irv the Ja
’t&ll‘d n  Sourte cddiesr 1o dﬂ‘”ﬁaﬁar) addre  , e OY’?MP

dels In e Sowr iAm"“C’W’?fﬁ" :

-—Elc}anc,& nhruchons am;w Mo dal In o directiog
'-Bvom Sorce. o dastination and rom datination —to Souce .

&

— Al a.ddr%in? modes  excopt immedials mass be used jng
XcH  Inéhuchons - c
Ei- XCH A, RL —> Exchange dalz byl blw vegiskr afgs
E‘?ftnh

XcH A, @R' — Q*C)ﬂf\?e b'{m bw 'rev A and ﬂdcl_g:é;‘
'n 21 . s

XcHD A, @RI — g"‘d\mﬁ& lower nlbhle in A and e €
eddréen o RA. ‘

XCH A, Opﬂh — g“ﬂ’WQE bﬂ‘ﬁ Hw ’rﬁ A 41'67 . &
:@ﬁ’ma\ ‘
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