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(1) CPU

(2) MEMORY

(3) 1/O PORTS

(4) TIMING AND CONTROL UNIT
(5) ADC AND DAC

(6) SERIAL PORT

(7) INTERRUPT LOGIC

(8) TIMER AND COUNTER

(9) OSCILLATOR CIRCUIT

(10) ADDITIONAL DEVICES.
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=IRE AeitR 86 (Central Processing Unit-CPU)- 3995
fCORER Y™ @ oA A Tl T =7 of CPU (s a@eay
AT/ TIg FCT ANCOCE TelTel RETGI Ahed T | wdfe CPU
(S TR AfFeae @Ia-afafes, dfes & 39 1w Fer 79y =T |
- 3d5R4q RS Af@w TR 7 ¢ #ta g=/HEX/BCD
TACT (INRCS el /1 = | (W f=2ened e ROM (Read
only Memory) @3t RAM (Random Access Memory) 3 3R+
A |

/O TAB- 3990 (7167 W4 T LS o 2995 [ToReT eamw F4
T QIR HICHHG (AT MY T AT FACR 9 L@ FeHe S ATC67[5
COIR0T emie 41 1T |

BI3fR 8 FCHIT FTWE- @ 3BT TBEFCREAT AT 797 oy
T R AT F@ | 9ol CPU ¢ [feg cofscrae fTekem ar
TSR T TN &~ QTS FCGIeT P11 167 Cofe e |




ADC & DAC- ¢ v feozme IR Tibis

Ao = T | I O FN THiE fOfener e 1o

AT AT T G § e sweio (ADC)
Q2 TSTGBIET P 1 GeTs SICo9T FASET &

fefene § «s
ERE L S S Rt

w15 PASIK0

T (DAC) IR T =7 |

3T 397 TGS

Saifsae fefere Q™ 9 o« s Hoesr

23 | ST (FIT AT DA (FI BT AT IS
FAE ©f [Nd=e F9 Hw= T

ST R

G- N

AETS (P

30

I

@ 9o TeiE

AT P T A |

Aoe fFBe QT T R | SIS



0 TRFGCPR 8 TRIEFFCGEIEE N PeETE B (AT Z6-

| fas TR TIETFFCGIAR
gl
Q
> | PCHICTD CPU, Interrupt circuits, | CPU, Interrupt circuits, Memory
Memory addressing addressing circuits, Timers, Parallel
circuits. & Serial I/O, Internal RAM &
ROM.
| ol e /O fesiRmr et |l I
QAT 79T (Access
Time)
O | AT (FICed 7R T AT < 1 920
8 | T @ TG M oIfoq G | GHBRAIT GTgH (AT e | forsis fowea
¢ | Fefen= F>1eoE faria GHGIFT FEfeB ERIMIE]
BISEG AT T IR I
Y| TFIT ¢ TG T T aFF §IE
q| TS TEF AT qEF @ >




>.8 WHFFCRENER &3i7cew (Types of Microcontroller)

MECEHFCGIERCE AR T S &SI [ [}aoe 41 22 | (-

> | BBt Taeeoes &gt (Width of data format)

3 | g @16 (Instruction set)

© | T3%° Tt 49« (Data type handled)

8 | (I feeIzeR e €5« (Memory Device connection)

@ | TR A19TR &= (Memory Structure)

Vv | feeEE e+ Gaeeres <9 (Semiconductor technology adopted in design)

F | 4 130 TFCGEE
4| 8 RC M (FHGEAR

o | 16 G MECFHCGITR

9| 32 [RG MEFCGET

6 | 64 5 NECEFFCGER

NI (6 T QA fofere MAGEFGAR FEffe S s -

% 1 CISC- Complex Instruction Set Computer.

4| RISC- Reduced Instruction Set Computer.

T 'IZ® GO 499 fofers MRtEwegee Hefafe aaias 23-

3 | FIfoe 7w witt (Floating point data)

¥ | fFgre #itws ©int (Fixed point data)

I fCeRrR ARITR e fofare TR rgee Fefike g -
3 | e e (Embedded Memory)

¥ | Qg Gt (External Memory)
3 | o e 19 wifFwsE (Von-Neumann Architecture)

¥ | Free sk weE (Harvard Architecture)



.6 TOC @R o [ew 1§ WiFGesw (Harvard and Von-Neumann
Architecture)

SPITHIE SIfREHEIT diae 1’ &< | - (5) Toe (Harvard) sifiFoaeE, (2)
e 8% = (Von-Neumann) 3t f&5i5+ (Princeton) w61 |

O¢ AFEFvE- [ey fomizew Twwegee ¢ s fee e aeme
(Digital Signal Processing, DSP) z/ei¢ wifFGasia 1929 I | TS
IfFCFOIER CF@ (T 8 GBI & ST GG 7 8 BT IR el (I
T IR AT | (XY AW TIBT IRT 8 QT IFT ACF ©12 (FF AP 513N o
Titocafwe (Time Division Multiplexing, TDM) e@ies =¥ < | @ §'IFW
SYI o AT GG AT 8 TIGT I IS T T O N | IR GF 7T TS B
I ACF | ©I5T I 8 QA I N3G O T99 = | T (@Y @i AfFens o
QAT & YA AT IR @agel Ate | MCS51 @3z PIC NRI& G
2S¢ WIFOFE § IR 1 7T |

o 8T 1 WfFGFOR- o Nox 1 IfFEFOIE (@EN ¢ THiF & @3 (u_r
¢ T IR A1 Y | TS TG AT (B 8 WOFIR 1 I | (@AY ©IGT I @
qugF IFT AT AT 1 ©i2 TDM IR w4 =@ Wonden 68HC11
NRIGFIFCQEANT O Wox 17 FFHoF6F I QT 741 2 |
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5@ ».¢ (@) Harvard Aroritecture CPU (b) Von Neumann Argdhitecture
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Fig. 1.3 Harvard Architecture




CISC ¢ RISC @3 ga«t (Compare CISC and RISC)

(br) UTS QTGP (TS S[C<F ([ |

(5) AT TS [ FIEF*F GO |

(S0) U3 To&I3T GibeT 8@ Wb (@ |

(5) GTS (AT FACS ST TN (&
&I |

(5R) TS (AT TofF FT TN |

(39) QTS E-TINE AT PIC3 T IZe
EXN

(58) T WEHFI(HINGL GIH |

(5¢) MCS 51 ==t @it CISC @9 Twiga |

CISC RISC
(3) CISC @z =f&= Complex Instruction |(5) RISC @z #<==f Reduced Instruction
Set Computer. Set Computer.
() GTS SAFIFHT A T P @ | (R) TS TAZTHT 7L T Y2 TV |
(©) T SAGIFT ACFF GG | (©) G ETGIFI T |
(8) T SBIFHR M2 “AfRTS AT | (8) ©F FAFIFHC 2w [T |
(@) 97 G Precaret g [f42 | (@) 97 G W5 F<b [T |
(q) @ AfS (AT SAFFHTI AT | q) @7 elfis SAFIFIT HIZCPeT T A |

() TS GIEPTR (VT ST F |

(5) AT TS T FIHATHT RS |

(d0) U CEIZT 372E 8 XA B |

(33) ATS (AT FACO PSP AT I
e |

(5) 9GS (AT Cofs a1 &ioeT |

(59) TS TAG-F-TAG--= AT FBe=-3

9920 2T |

(38) 9T F=H12feTe Wb |

(3¢) PIC == zra RISC @7 Swrgae |




Sb WRwecgEe  Fdvew RRswmr (Criteria for choosing  a
Microcontroller)

TS F NBIEFCQIEEE SeTw W I9IF* (6 8 (@& (6 IR U3
2o T o Tog FItes & (off | G0 (AT & (ofe MBIGFCGIEE M o
FF IS T4 7K 9 | AR (T FICET & (T VRCFPCRIETT CofF S (73 IS
& 'Z TS WRCEHFCHIETR I IR T AR ST F& 7 | NRCEPCGEAR 60T
> 1 /O itea 71d™t

2 | TORCEOR O 439

© | (IET 49

8 | THRICHT 7YY

¢ | AOIPR U7 i

Y | o TCeR GF 4

q | ANSTF 49D

b | GOl JD

5 | OfRT ' AT a FRAT |
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R.5 8051 FHINISTR 240

R.R% 8051 NRCFRFCHIETT @ PIC €T
SIRETS

2.9 8051 FWIAF 1]ty



et I | RSy @i s [y
R0 MITFFCQIER Cofq T | QT
Tt [T MRAFFQFARE G0
T Iffer Rt faeaeet <4t w1 8051
SCERIEICARI&GIEN



2.2 8051 WreFwregEne 8 PIC «x t3f#*8” (Features of 8051 Microcontroller & PIC)
S 8051 TRIEIFCRIETES A2 ST Srard T4 JeTl-

> | BT 8 G NBIFFCGIETT |

3 | G957 ZFGH (FINT Cot |

o | 6T HMOS (High speed Metal oxide Semiconductor) Gaerifecs tsf |
8 | 4% Ieabe et 0-12 MHz |

¢ | ROM/EPROM/EEPROM si+¥ @ 39 |

Y | gt 72T 64K @ (i 8 64K ©ibT e fm Wi |

q | TS Wi @ Teide G W T |

b | G99 TCH T EEE v w0 |

5 | 40T 5 fofe A= ATAD 0 |

S0 | TS TOTC FRGHHIF I 92T 1 27 |

5 | 5T RISC «AF7 T2GFIFCGIETT |

53 | GT® O oo PTG TR |

>0 | @3 & ool (e (s 8K 12057 |

8 | TS (T PR 7w e |

s¢ | 9ot B edw weita== (Bit-wise operation) ot ¢ |

M | @te CHMOS SH«s &5fTe =it |

5q | qte 32 {5 1/O =13 v 8 RG ¢oiit 3t 32 1/0 Zeww 3 I=emrst™ |
> | s Port 0 @3z Port 2 ¢s 16 <5 Nifocgre «ugst 97 fam i |

>s | ate Port O Tt a3 fRerae I qgae |

30 | OTe 5t @G F=lre Rt @fea 31 e |

Y 1 9Te 16 RGBT T 513w =R |

22 | vte ¢36 Full duplex UART fifsiier (o5 eiitg |

39 | (TS BAG 35ERe (AT SIS |




g PIC T3 roeEa Qe e Siad 4T el-

> | GG TR @I Cod |

3 | 95T 8 40 S THFCGIET |

© | 97 F2 FFEE 20MHZz #I¥8 20e A |

8 1 92 1/O oI5 W == |

¢ | are 35 0 G fw = |

Y | TE B S AT 58 [T (@@ (Iface I Igac@a |
q 1 qte F 1K @ (i <m0 |

b | 9F 1T 9 G2 OF (RF AZCICES |

5 | 96T RISC Wi (2 |

30 | TS TOTC FIFOFT T ILF 41 2T |

3Y | GBT e s + 16 (Static) TR |
32 | @BT 39 ARG (In-circuit) HifEae (s Fce «Ad |
MO | O TSB! TFare| S[CP (J |

8 | T 7T LED, TRIAC 29 1w “Afbiere Fae 1 |




ey 8051 T TRIfeTa RSy TRTHFCHIICER CARICE " OeTell AT Zo-
Table 2.3 Comparision of 8051 Family Members

Devi RAM ROM | No.of | No.of |serial I/O
ce (bytes) (bytes) | timers | interrupt| Ports
S

8031 128 0 2 5 1
8032 256 0 3 6 1
8051 128 4K 2 5 1
8052 256 8K 3 6 1
8751 128 4K 2 5 1
8752 256 8K 3 0 1
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Port 1 P1.0-P1.7 P3.0-P3.7
Drivers



8051 TIRTHIFCRIAET [[Qfog IFRTE Z0e-
(a) ALU (Arithmatic logic Unit)

(b) Control and Timing Unit

(c) RAM/ROM/EPROM g% 1w ¢34 |
(d) Registers

(e) Latches

(f) Drivers g% 1 |

ey efsit gtaa e aar 2eeTl-
Arithmatic Logic Unit (ALU)- 8051
TRrEwcgEEd ALU 5 8 & weiitae »g aifefss ¢ sfes &

AT 779 q | % T ey =»el ALU @9 3990 =@
QFACGCRT SNMe6+ | 8051 «F WL T @, A, @, Sy
3o 1w s @32 AND, OR, NOT, Exclusive-OR
3% 1 A 1o S T |




Timing and Control Unit- 8051 WECHIFCGIERE FFel AT F$ O AL ANGT ([0
Tl 27 | fSs Free FF @ ST LT AT S0 =T | TS B BIfR Freme grere ALE,

39 1M @ I Teorg 2 |
Memories- 8051 Nigter=cgistica =i wiemmr 1'% ceiai o e CIbT tuifa 2es | ROM/

EPROM 4@ (Feete (317 21 A1t | (@il @i 27 4K ROM. ©itt (e 2ot oo 8diw RAM
@3 % oo IRReF witt RAM. o <19 ©iot RAM & 128 13057 |

Registers- 8051 3G iRers fyffe e @fase T wie-

(3) GRS T FrEFA @S

(R) TS AT

(©) (AT FTSHE

(8) =T cafer®r |

(3) AR I TR @ SBE- FREA @GBEE T GFY oA, B @fEEe @3z v @fEEr 7w
TR TR 9T ey AR =T

(F) 9FYEBA- 8051 TREFFCHAEE @I 8 6 A Nffes ¢ e 1o TR I
9% ] | (I SAGIF FARFCHT TR SN HAAHS FR GFACEOCH Sl AT AR AT
QIR AR TS GFACEOCR Gl 2 | GFAE0ACE A @GBIRS o1 7Y | (V3 GIICS TR0 e
QFACEIOER L o 5 770 | ALU G SR QP00 FAAAME AL A o




(9) AT FEBEF- 8051 WRGEFCGEIE
(@A G (PC) 261 16 [6a @z «ot 64K
TIIC JBOCF TGA IFACO AT | NG AAFT
125 Mz PC FEHIE SR_Fe (AN @ 7l
b ( Fetch) =1

(8) fw=¥ @& (Special Function
Register-SFR)- 80H ts OFFH <<€ 128
91267 Ow-H RAM @f@g sz ke s
o Wegw AT =W 1 @ SFR Tz [feg 909
Je fTgee w I9ze =W e SFR 2
A C AT 135 4 T




0.2 8051 WMRCEHFCHER w@ifie weest (Programming Model of 8051
Microcontroller)

8051 WETFFCHIEE GFIfHF 7 T @ F919 teiifare Ieee e it 2&1-
ORG OH ;start (origin) at location O
MOV R5,#25H ‘load 25H into R5
MOV R7,#34H ' load 34H into R7
MOV A #0 ‘load O Iinto A
ADD AR5 -add contents of R5to A
ADD AR7 ‘now A=A+ R5
ADD A #12H -add contents of R7 to A
HERE:SJMP HERE :now A=A+ R7
END -add to A value 12H

‘now A=A+ 12H
;stay In this loop
-end of asm source file




848004 MeuzraEEr i ¢ Pri e e (Rin and Signals of 8051 Microcontroller)

TTRTITITTINY

T I T TIT

0.¢ 8051 VGG ENET

P1.0
P1.1
P1.2
P1.3
P1.4
P1.5

Dt &

RST
RXD/P3.0
TXD/P3.1

INTO/P3.2

INT1/P3.3
TO/P3.4
T1/P3.5

WR/P3.6
RD/P3.7

XTAL2
XTAL1

4O ¢

10
11

12

13
14

8051

.0/ADQ
1.1/AD1
1.2/AD2
1.3/AD3
).4/AD4
).5/AD5
).6/AD6
).7/AD7
EA
ALE_
PSEN
P2.7/A15
P2.6/A14
P2.5/A13
P2.4/A12

P2.3/A11 .
P2.2/A10
P2.1/A9
P2.0/A8




8051 WETGHIFCGIeTEd (NG blerif focaa adf=r ey s =geTl-
PORTL (Pin 1-8)- % 1 xee1 8 Ribw w35 o
(Quasi) IR 1/O. At IR I IR
e (AT 1 PeBee 395 31 WTo95 et Xeie 3794
<41 T |

RST (Pin 9)- 8051 f¥eizmss RESET 3@ & RST
foieee g'fs (i gt w9 =12 (High) 41 23 To%e
LG ACE0T BIe AT |

PORTS3 (Pin 10-17)- % 3« 8 fBa if
(Quasi) IR /0. @ (2lIthT PRt oo SAToitl
212 | @ NTeT TFGraTe ST A | ATetena e Hoge
(BT (AT 25T | @ SIS QAT 2515, Pifaer
CB, BIRNIF/FISHIT W [Fu/a136 g P wize
TR |




XTAL2 (Pin 18)- bl 2qeMiGe & TNIAFRICER SICo%0 !
0T GBI T G ST F (SHICA0ET 2990
AR IS 6 | GIACRES T & Q03 932 XTAL2
O3 AR AL FAC© 2T |

XTAL1L (Pin 19)- @5 3ot & TN 3920
STCHAGCRT OF0 N | QIO FCIF CF0a NI 2 ATSTTH
RIE ‘»‘RstT TS T(J |

'U

[EN

(@2

(SIHE3 ¢ m@mmﬂwﬁﬁﬁ—®| @A (I G0 g
SIS VSS A AT 0.5 (A +7V (S 918 3o AT |

PORT?2 (Pin 21-28)- tii5 2 «=f5 8 &5 i
T /0. GF PITetE oo 9o 212 A | G

2 IO GIEA I ARS NIFOLAATC F4T A |




) M 22 s«gw OFFFH i@t “1(@ g DR
T ERET @  FFEE T W3 GEEE ARTelerE

QHCIANIET (AT QINE (AT (Fide T | 0 (T S HpeT
G GG (NN (AT (oL T | AL A
CFa @ [0 @FIDR Sg A =1 |

PORTO (Pin 32-39)- it 0 %=1 8 fuba «sio &F®
FRfCEFE ST (@2 /0. @ JCF @A I 8 ToT I

?I% 0 @3 AR® NFoceTe F41

o @fSBIET Y™ TGN

Vce (Pin 40)- Ve M0

qeF | ¢AB 0 P90 @ 7T
23 S A |
+5V e AR @ A

A AT | 8051 €T & ([T IS WA 125 MA @R

I 2MeTF Zeem 1W.



0.y 8051 = AF6 8 f® AR (Clock & Reset Circuit of
8051)

BO51 MBI AT AAAZ FCA AL DT 27 | 73T
582 2 FHT AL 4T < MAfI® T | wyN@ SR 5izfie =rer ALE,

e &Tat 513 U@ TG ZOfNE Ty = T @6 -7l [Tz sz
FE | GF0 ANSTF-I [0 AFS egd 0.4 72 e R ZCel-

5@ v.v 8051 F= fFG @ {6 TFG
10 uF

30 pF —L 142 mMH=z]
e e
= S = et

30 pF




¥ .RF GFI0 261 TIoH (AGHF SR (91
(TS V932 10UF 9 916 F A0
RST 1919 (TS V__ T9C THCoT6 AT
tSRt 41 2T | TOCel ANICo G
BTG VA FCATCADDTATS IS |
FCET 8 FTACEIOF IATITCCS 212 (GFNT)
AR G RST A2 (O 2T | 3 T
TR0 AR &9 10pF = TG CRR
HTGTHGCS GG H2B I 2 I A0 |




WTATET fITT TR (83 weomm)

8.5 TR 8 NRIFH (ACOF A2
8.8 ¥0¢d NRIFIICHIANAT STLIFHCAT
APTACSN

8.9 B0¢d TR FYLIA I I
8.8 ¥, SHTITETO0 @ &2 (TR STHIFHI
8.¢ ¥oa&d> UF THIAL (T




8.d 3FITH 8 IFIFHT @1eod WAt (Defination of

Instruction & Instruction set)

ST 26 TR Uo7 e ar fefEbre FesEa
CPU & &9 RTE IS TWd & a9 a0T*« (A3 | @67
JIS T T I© TIoTE I FCF | GBT (@ @6 (2f5
GG AN FFPTOE AP FEF TS FIee &
TGN I I FCF | BT OO F2ACHFC T Tfore Fiees
M2 I @32 @S I GFIHF FAETE I ST QG 9L 9F
I aifes SfeTrRe 9 eme ag e 45w

G 27T (P (AR 9P (FIF FPCHIF PR T
GG FATS | HF (P GO ISP (LA NG FATGIHARLE

Q@ 3G (16 T ] |




8.2 8051 VTR IAGITHITA APIACSN

(Classification of 8051 Instructions)

8051 NZCFPCHIEICAT ZAG PTG T~

() Tt G 2=ge== (Data Transfer

Instruction)

(¥) Nivfes 3qgIF== (Arithmetic Instruction)

(o) =& 11 3G (Logical Instruction)

(%) RIS T <6t T ot 2qg<e=v (Boolean

Variable Manipulation Instruction)

(®) T Jifeee @ FCGIET G 34g1= (Program

Branching and Control transfer
Instructions).




8.0 8051 TN A Jtew 94t (Function of
8051 Instructions)

ey 8051 METHFCGIEET AfSs SAGFTHT IT AT ZCeTl-
Data Transfer Instructions- T©io! GIFFR 3G FHFAIR
OF @EEG+E (A A7 @G ©oT I TP QI
I | @ @GR 5T G 2 ©f eifFfes At | 8051
TREHFCGEES ©IoT FETel 3@ TR - MOV,
MOVX, MOVC, PUSH, POP 3 Exchange
(XCHG) 291 | ©i5T GRFR IAGF=T R AKRaTe PSW
FNCE gelie T 91 | o I MOV at POP =i PSW
(S AT ©q 37 PSW (& goiiie F€00 At | HiyT 8.9.5 =R

BT ©IGT GIFTPIA 2GR AYR (AT =0T




Arithmetic Instructions- 8051
TREFFCQET 8 [od Afefesd e
(Unsigned) <#AGz=q ATAT 1 ©I
golEE (OV) T IIQE I AT @R
SWARAC Q@ 8 [T AT 78S | Ao
2T @tee e M| (BCD)
NS HACTHTE TS | OIRCT GT® 2
G 8 T FATHNS T | [NwT 8.9.3 M
(BT NP IGIFHT AR AT JCET |




[Vl a

Logical Instructions- 8051 wWat&EwcgleE [ofofes
(Bitwise) =ifgs =1 AND, OR, Exclusive-OR Si#itaiq 89 | ¢

SgIeaete 7' 8 [T elitae Qgd I QIR TEAwE (R
(Destination) == 25 | AND, OR @32 Exclusive-OR 3G<=t
@ FOF LOR AF 91 | AT® P I9Ee g @@ °- CLR,
SETB, CPL g1 a3k w@ios 3qg<=w @%- RR, RRC, RL,
RLC 2o 1M @32 SWAP @<= 3w ih I'9ge =7 | Q2T SEe”
@, CPL @0 FIN (I goi I To© IFYCETHAE FAACID
@ | RL ¢ RR &9 Fota geifse @ «11 RLC ¢ RRC F1f%
(CY) write wifewid 3¢9 | RLC wyeeivs /6 7 & CY S_3i
932 RRC 6 0 & CY S @ 341 SWAP A I@=«0
SE GFYEoEs w8 Ny 7w (Nibble) & <liw=iifss fages
3 | o8 @9 F 19 geiiie I | FgF 8.9.9 T GRTET e T

BB TR (TR ZCT |




8.8 b, W [9lICh € ]} @& 3= (Short, Absolute & Long
range Instruction)

I e & (@5 ha AEH 8 FEE T IF & @& I | @ (&
G5 @RIFBHT 3w 1w 100 ¢ F&wT 9 10 =0T @3 @@ 207 (100-10)=90 |

*B @G- =0 @@ 93T o W A 9FE @HE @F QI o

ofef IRYTH PR (=G | W (R CHHT FIACT TN G 7T A |

o ARTs @8- (1 T o ROIETEs (@6 T *F (AF @ AE = | @ 0
@tF 10 @3 vaw 9 10 93z 0 (/e -10 @7 pape 79 10 | w4k 10 @ -
10 @3 & =RPAfT8h (q& 2 10 | & [9fres (@ Ml AfG TS Wt =7 |

TR @G- TR @G G0 7 AT A T2 G (@FF G0 W 5o 7R = 7T
G| W @ CFOET FIAC @ SAT (SN I 9eI FAACE faww) weT
3 |



.¢ 8051 93 ytghr e (Addressing Mode of 8051)
UEPR (AT O IFFHT F$F FATS [Folg F& ¢ ©
AT | 8051 @ v w2t ATEHR (T Fier | T-

> | @B wghie ae (Register Addressing Mode)

2 1 BIRE+ qighR (e (Direct Addressing Mode)

o | @GBR saumEt dm@PR (e (Register Indirect
Addressing Mode)

8| 3Mfe@s wwghr e (Immediate Addressing
Mode)

¢ | @ QEBE o4 3w @fGHT a@hir (e (Base
Register plus index Register Addressing Mode).




WEBR @R (e- @S2 aghr @ite RO @ R7 @fedr, @fEdk 371w,
GFYEod, B wiedE, 1% 6 @ DPTR 37999 941 2% | @ igPie 9379 919
G RO Tt R7 7A@ S2(C T 9217 41 T | (P (@&2F 9'IQF F0© 2

List significant bit (LSB) = stz a1 [Nege 8.¢.> 7 fot@ (it =T |
fo@ 8.¢.> &R Grghr (e
TIREA+ QPR (S- TIREE GRTR (TS TF@ 2955 IICA0Sd TIREt Qg™
e a7 = | T 067 8.¢.2.> 7R ora (FGT 2 |
5@ 8.¢.2.> TIT+ UIEPR (TT




& (Tite 3oREE RAM @9 @1 128 9130 @3
R 49079 W 73R 1370 7 | TAREe T
MOVA,Direct 330 G119 S2i1ta0es
I3+ WG 9 9T I | ARSI

MOVA ,54H 3@ =90 S«-o9 fs
ENE 54H Qi@etE AFYE6E GIFFE 0 |
GFZOIT PO TNF® Fc50 SFR

SBUF zrw tu s &« MOVA, SBUF
q'qq 41 27 | B @ SFR SBUF «x
TIRCa+ g 2o 99H.




PfeEe amghr cie- 3RMeERt  aghir o
RGP WX 2Tt BRIMGTRD ©iGT 97979 0 |
Tnzgew@t  MOVA, # 45H 3@«
NfeRs THr 45H & AFEBE @l |
QL # ASIB6 MGG TIBT B2 Hd® B |

R @EEE 2 Iy @GS I[ORE:
QTGP (Ie- @ © T (T (AF @0 20
GFACEBE AT IT GE @38 @GS

(DPTR or PC) ¢ 3 ey @f&eieas @oree
(QACF R 4 =0




WTATET fITT YR (¢ W Aa“'vq)

¢.S QUG SHIRITIS, GTANIIS, 61419 € 8BS ¢
20

¢ .3 GUIANG TG AR [T

¢.9 ¥56 SR 8 GTATAR [CLAI6SA

¢.8 BB LS GTIHER TGIIII0G TZ

¢.¢ QUIAFIET SHLVTICT CATATY (Ot FAT 8 AIHIPOL IR
4191 T

¢ .% GUITHICT TLSTIE CRMATCHI FIIS TR

¢.4 Bo&S & TSI ATHIS FATI YT 4TTH 24O IS

MR
¢.¥ Boe&d> OF Gef HYTA ACNIS SHIISTIST CATATY TeralT



€.5 QTINE & RO, G, g ¢ IDE @3 st (Defination of
Assembly language, Assembler, Linker & IDE)

AT o RITTR- LIS (Fre I e (Mnemonic) I 3QE FE@ @ (&
feral = O WeTlE

T TRSTIS (ATT I T | 5T F#TOF I A I (AN oo™ o
I QL ZAEFH T IR 0 COfPO G5 (3T (00T & RYTAS | BT (=i
o TRQTIS (ATF U 4T B (8 AT (@ILT o7 RIS (A GF 19 06 | @
& RYTACE BT FHTTNRLS (WA T =7 |

GOTNGIE- AT O3 A0 (AT AT AT (g O B (@i (e

o RYTIACE FATST FF |

Feete GO TI2EE Qe+ T2 o7 = | W @ TORAIES WY T QTR
S foifie @t

(IS AT (FC AT (@R (FICT JECE6 F1 7 | [y @riiae (eres7io
fafog @ IEmeT I I%e

A AF | SRIRFrTSel 200 8051 WEIHFCGEIET GF (0 Sy arrNgis ASM-
86 WBTFFHT




€. AT o RITTS G [
(Fields of Assembly language

Instruction)
AT o R&TTS IFIFC S fFw A1 e
AT | T-
Y | T3« (Label)
2 1 9oEEe (Opeode) fFm
o | 99ItEe (Operand)
8 | s (Comment) fFe




A5T TIRT T4 | OB APRFFIAT STGFHAT ATGHAE 2
B | T4 APRARA TGN Jifee T 7Y O (=TT
qifee AT S INGIFHT AT RET I 7o T | @6
AT @I B (2) 9T NS T | (& T4 AT QREGS o
(?) I AERER (7-7) A OF W Q@R TFF 4 AT A
MEE BT (2) I WoR@R (7-7) @@ w31 B
3 IS WY O FACO 7T | G [enfas ¢ «ergle
fCrrabomR FEfFe o Ry amaes @ ke 99”1
TR AT

GAPC- Qo O FonfEe @ arngk ez
AT (TS (wW) TRA (L | BT LIPS A+ B
5* | 9o CPU (& FF F40® T ©f & F(F |




WYUEEO=- (4 VLD VD RYNFILAN NICLHTINS A O R WD |
AT fRETCT T I7r® AT 2%1-

Tt Wi (Data value), CPU wfe+= (CPU Register),
s @ (Memory location), /0 w5 (1/0O
port) |

SACHCST MK ©F T [ {OF T AATHCTT S | (I (I
BN GF A QIIEF AATS AFCS A | H_E (FF0re
SIS P2 91 (- RET) | I aaifa< 9 A0 O
O3 IO 2- Instruction, Destination, Source.
FITD- FCID T 3qHIFHCT WSS | GO IHIFH IR (41T
q aF0 Tog FBA8 B® AT | NS~ &3 G0 (e b
(:) QI &P T | QTG GTD ST BT | ARLI0F 8 (TN
(P T A GG BN S (FCIF TR NS ) QK 82 27 |




¢.9 CPU S5 ¢ «orenig fecgsives (CPU Instruction &
Assembler Directives)

I IO (ARG F$F FEHTER AP derz Faes CPU
BN o ] | (T @Teece dfeft 3zl 0 8 1 g (o Pride A
SIATHIET SN T4 B | QT o1 et &b (+Bs AgiaTe
G CPU B9te el | i€ 22 teTeee o Rewaes Afsis
(+OTNB MYRFTS WPt CPU SIeIg 7RAfoI |

QT TR+ 26 AOTNIE (AT gfe FoRTE R =i
Tl (@ RO FICET & QOGRS W0 @Wi 361 | G921 (@I dfetaa
T 8 DTS FTH 8 Il A & T 779 I | (I [0 G=gieas
o O3 WME | MRIEFFGEET FICS AT (&9 O]K (73 | (FF &FI
S+ oo '3 (@RI & AT T (@ (FE0 eqNa

T[S EHPCG IS TS HLErod I & F 920 2F | AW 9% I Towmy
QIS G (I FHGCT A (I ol RS 6 =1 |




¢.8 BABY TIRE PR ferEeive MR
(Commonly used Assembler Directives)
QTR YT qEMEE O fifis @l (e
SRS (FIC I (T (FICT [0 F99 G [Kfoy
(S (eresoiFe f[ifey @ TemeTR 979z =0T A |
TR 300 ASM86 Wigtawes MASM
QTR T T I | @A QTReess W9 o7 8086
fofes o AlFeid I FRMBeid « el
(FEE (T (PIC FABT AT & QAT
& TRYTACET (FIT RTINS I8 g (I I'9g7e | ¢
AFe (Pl @ T Urasite 96 21 Wb 2+
T IZe (g QTR fCrai+ed 9 9% (AT =TI




> | SEGMENT- @ {01 o 1eetTer (T A<igere g3
LA (I CTAD 9 I%© T | IT- T FI9TD 8 (Fle
CTITND | ©I6T (TACNCs RIS 4099 ©IoT A= 341 27 | 58
(I SAGIFH HTH T 1 | (FIC (AT

VB THEEPEE & 2GR A | QOTReIES AR foife
(TR QTS [[Rfog GG Noa*l 919 &
SEGMENT feaf+® 9'9%e 2 | GUs1g (FI9 G060
[ s SEGMENT @z st ENDS fetaftos 9 '9%e
T | GO IS (I (I G0N0 P F919 S e
CTACoT & G0 i fercd SEGMENT *%iG foreite 277 |
S ©ICT I A, (FIF IO 8 FHCT &
SEGMENT fCwf+e 3'3%e 27 |




€.¢ QTR o RYTS (RN tod F41 @ «fFRFTE T 4+ 7R (Steps to create and execute

Assembly language Program)
T ¢.¢ T2 ot armfer o Retae (el todl ¢ OfHfRCh Fam = 7[R (TR ]CeTl-

EIDQDITOR
PROGRADNMN

l myfilc.asm

ASSENMBIL ER
PROGR AN

myfile_ Ist

myfile obj f_ other obj files

I ITNKER
PROGRADNMN

v

myhile abs

O
PROGRAM

myfile hex ‘




QT oaivg [(feg o I Fa1 Z@=-

S | U GFE AfCBT 1 TILT ACTE FoF (I foral ¢ «fes w41 77|
Jo5 9 Jge «fttd et MS DOS EDIT @@l 9 ©3es U3 T%q
NOTE PAD. «ftta ot @t ASCIll F12d todt F@ | A
QTR (0@ F120Ed N DOS ixfere @14 27 | 58 @l T30s
QT AFE “asm” or “src” I o7 FE (@I [T QETEAR
T 'IQF 9 RACR ©F TAF | FTRT FIRCET GFEBI “asm” 21t «iee!
QTR F9F T 72 2 |

2 RN e (7R et wiEetE awoeT “asm” & 8051
ATTRAICE TRl ] | QTR LB AYRE (T (FICT AT FCT |
ORI R GF6 et FIRA 8 OFD 78 TR (odl FF | G+
FIZETE GHETFE “0bj” 7|l «Ie B8 T2 R/ “Ist” ==
AP I =F |

© | QTTREET 2! 4 2ol forefe | foes (@i @ @ wsifes
JAEE FTRA 8 G ACICL FIRA (odl IF | O TIACIEs  FIREE
GIJOTEE “‘abs” =dl gF I =¥ | WWod @i /{2 8051




QT oaivg [(feg o I Fa1 Z@=-

S | U GFE AfCBT 1 TILT ACTE FoF (I foral ¢ «fes w41 77|
Jo5 9 Jge «fttd et MS DOS EDIT @@l 9 ©3es U3 T%q
NOTE PAD. «ftta ot @t ASCIll F12d todt F@ | A
QTR (0@ F120Ed N DOS ixfere @14 27 | 58 @l T30s
QT AFE “asm” or “src” I o7 FE (@I [T QETEAR
T 'IQF 9 RACR ©F TAF | FTRT FIRCET GFEBI “asm” 21t «iee!
QTR F9F T 72 2 |

2 RN e (7R et wiEetE awoeT “asm” & 8051
ATTRAICE TRl ] | QTR LB AYRE (T (FICT AT FCT |
ORI R GF6 et FIRA 8 OFD 78 TR (odl FF | G+
FIZETE GHETFE “0bj” 7|l «Ie B8 T2 R/ “Ist” ==
AP I =F |

© | QTTREET 2! 4 2ol forefe | foes (@i @ @ wsifes
JAEE FTRA 8 G ACICL FIRA (odl IF | O TIACIEs  FIREE
GIJOTEE “‘abs” =dl gF I =¥ | WWod @i /{2 8051




—d

8| “99el it “abs” wR&Ee OH
(object to hex converter) t&dE
AT = 1 OH @i *=eeices “hex”
QT B @ FIBeT Codl I
ROM @ @9 IW@|1 @ QN AT
8051 @ Itz | IO ©ITE fofes
QTR I 9% = AT 2 730e 4 K8
qIATF G0 NG I g A |




.Y QTR o RIS (@R TR TR (Files
In Assembly language Program)
ATAR o RS (@R @ TIZC FIRARTE
-

1. Source File (asm)

2. Object file (obj)

3. List file (Ist)

4. Absolute File (abs)

5. Object to hex converter or OH File
(hex).




N 9 I (AT 2o

T TiRe- @ w3at MS DOS EDIT or WINDOWS NOTE
PAD s @fthq 39< (odf Sl =M1 @ GJHETAE “asm” 4
“Src” [ A [ LY |

et FIRA-  Afeh FeT  (SAIPO GO T RSP (A
o RIS ARTS Fa1 T T A+ FIRE &N T | 9F GIJ BTN
“obj” T &H T =

o8 TIRT- R o ROTWEE @FN (FC FABT TG AT 0S5+
TR AN Fq8 QIO FIA Codl I ICE B18 FIReT 0T | @F
QHGTNCE “|St” =il G A 7T | @ FIIAD WNNET & IS
afes 8 (@GR T 9o 3[43 e | FRA AT TR LI
FAHC 8 GG R O F9a Wefw @6 (error) R fefsax
ACE | G FIZA0 o TS (o1l I IR LT FWoea &AwHw AT fBiea
A T TN (@R I - | PG @R (Syntax error) AqrS
T & 8 (T 718 F2e I Q9 A | [y €8 T @i
G o128 T3 RE1E AT Jee-




T IEees  FRA-  foRE @Ew e
o T9ATSE (IS Codl B | UF GHDBTHND
“abs” =<l g 41 77 | VW09 (T [
GQ2E @ 1B T IZF 4T 2 |

wzw?mmﬂaﬁ?(OH)miﬁ QST+
TIEE ROM @ eTed & S[RISHF
AT (FICT T8 I & @ B2
ol A W @F GFHOHNE “‘hex” wt

AF 41 27 |




¢.r 8051 ¢ & YR YOI & RITS A ot (Writing
simple Assembly language Program for 8051)

8051 «F (A@ifale CTeT, UIgPTe (T 8 ZF*T (6 SIS 4
NG I IR DA (T forl AT | 9 W W @ 9 G0
(AR foT Sregs 3l e | 4 o o7 RAM @ 50H G@iica=ite
02H 9t |

MOVA, # 34H: Get the 15t Operand in the accumulator
ADDA, 50H: Second Operand from on-chip memory
location 50H is added to A.

AT FFT 2T ToNT «FIene o | fasiw 02H
9@t 50H @t witg, qeF ADD SHSIFIH AR
AFACETHCER ARS (@I FACO JQ | FTACE AFAEOCE (B FACO TCA |
93 ARARPCHTT 79 @B 36H AT | @ity MOVA, # 34H
et ae «k ADDA, 50H Tt aighi (It 9% FACR |




LCD «3 7 wim&iw (Pin diagram of LCD)
TR+ SAFACN 7R (V¥ & TR ©F (GHD T
CAST (AT W3 @213 AT &= Alphanumeric
Liquid Crystal Display (LCD) 25tcimrR 2t ais
St AXTS | ST @ LT JCeT-

(>) AT® @b ol e |

(R) ATS GG HLALT HL |

(1) TSN IS F7 |

(8) ™I© &= |

LCD ¢ G 14 6 o @itz A1 f+ege oiket @ org
(ARTCT =T 3R R P9I IR I ey Srare il =CeI-




Pin Symbol /0 Description
1 Vo -- Ground
2 V.. -- +5V power supply
3 Vee -- power supply to control contrast
4 RS I RS = 0 to select command register
RS = 1 to select data register
5 R/W I R/W = 0 for write
Table 12.1 Pip Description for LCL RAN :1 fOI’ read
6 E /O Enable
7 DBO /0 The 8-bit data bus
8 DB1 /O The 8-bit data bus
9 DB2 /0 The 8-bit data bus
10 DB3 /O The 8-bit data bus
11 DB4 1/0 The 8-bit data bus
12 DB5 /O The 8-bit data bus
13 DB6 /O The 8-bit data bus
14 DB7 1/0 The 8-bit data bus




o DUNNTONOOONNOD [o 0
o0 13
S — [—— e e——— e 0 0 [—
I
00
00
1 1o e
(© omooooonay. (©
———
DMCI610A 14 DMCI61068 2! DMC20261
DMC1606C DMC16207 DMC24227
DMCI6117 DMC16230 DMC24138
DMC16128 DMC20215 DMC32132
DMC16129 DMCI22L6 DMC322%9
DMC1616433 DMC40131

DMC20434 DMC40218 *



Ve Vs @R V- VCC #H6 +5V e e, Vo P aiee qar
Vg G LCD G2 fuEee sreme gl fSme e |
RS (register select)- LCD «3 ©e 8@ @&@e™ Pieet (RS) ws< 7'fG
Sfed w@esd 270 @& =tz | I RS=0 =7 ©@ I© (e @&B"
i 303 T 7 I7ESEE clear, display, cursor at home 91w Fw®
(@R I TR | WKIE q RS=1 7@ ©7 ©inl @feEE o e 4@
I@EERE LCD & uitt ewiee A&
R/W (read/write)- /@2t 2990 40 LCD (o fore &= «ae ©f
(ATF AT T I IQE I = | I R/W=1 =7 o« {® AT @R
Y R/W=0 (Xl o3 EIEy AT 27 |
E (enable)- «mer 96 LCD «% o= fHoas  cq |
D0-D7- DO it D7 2@ =G 5 @5t 91« | «etett LCD ¢ ©ibt (2a= At
LCD z(® Tl e 99 & I 9% 27 | 49 RS=1 37 ©%F e G2
AT AW S ASCII (Fe @99 A A




TaGs Fiaess 497 (Organisation of Matrix Keyboard)
FAC 8051 @i @t wigd Iqze 2990
TOIR | Ay (TS IAe FoFefel @@ 8
S (NGC e =9 1 CPU @3 (@ @3 F&1Y
Te3 A% (| AT (FF GF0 I B A
O G0 (@ 8 TN AL AT | Hogg g
Ax4 @GIE 8051 @3 g (o6 (¢oliF 1 @
(G 2) A MY ALA FA RRCR | @S
SIC52[5 (ATET AN G TN STl 25 (o6
A AL <4l RUACR |




VCC

o Port 2

(In)

D3 D2 D1 DO



bo¢d (¢ Stepper Motor &7 Y ITHITROR
(Interfacing the 8051 with a

Stepper Motor)
CoNT I3 GV GFIB [GOI2T I 2ETFIE P
rammetce  (EeEe Mgee FNST P
o7 GIRw, 6 @GS b9, IS 2onwis
WSV PCEICTI G CONT NoF 927 P
oI/ PONT BT NIFNVE WG (@BF G2
CBET ATF I fora T T







N To stepper molor
o5 "  supply

DSB83C4ax0 l 9 ULN2003 Steg:goﬁ;tor
P10
--I-l- E
_-=I-
i — e N E

Use one power supply for \ -
the motor and ULN 2003 —
and another for the 8051




8051 @3 A} ADC forsim TBIRTERR
(Interfacing of ADC chips to the
8051)

8051 WRGHIFCHEET AR®S «feT B
fCfeoe Svebiad (ADC) 2HRTFRR
Pa T (AT Al-




P25
P26
P10

10k
POT




8051 @I W DAC DPrim IoHEEhR
(Interfacing of the DAC chip to the 8051)
TSIGOIET 1o oI Gelersl 1o 1o RATE e &
&bl & aaer dworo (DAC) 3919 <4
23 | DAC g4i® 43 g4 ql- 134l SRDS
932 R/2R el | Wy @6 R/2R @ 513

DAC & 8051 NZTGHIFCEIAE ARS THRTHRTR
a3 fom (AR FeT-




10
SCOPE

T Vout=l
to 10V




8051 & Dot Matrix Display @3 R ITHREER
(Interfacing the 8051 with a Dot Matrix Display)

FIAC 8051 @ @b wfdF I Ixe 2990 fTeoidH |
WY TSt AT FoFefel @ 8 FAN WhGeH
A = 1 CPU @23 @ @3 T To33 429 (1 |
W@Wuﬂaﬁs‘a‘?‘mﬁ VAT T O @F0 @ 8 FANH

G 2 | e so.b 72 ot 4x4 e 8051 «w
‘{,—(ﬁ? A (¢A0 1 @R (A 2) @ e ALIA 4l
TR | @ QT SO0 (AGT AN @I AT &7
39906 (e MY @ A R




VCC

D3 D2 D1 DO



Thank You



