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NRCFIATTIT B

> WIRIGPIATTIS @ gvBiuveOfmmi nfjv gvby#li gw T« (Brain) ~Aifc| gvby#li gw T
thgb eywx wetePbv ev wePvi wetkglY, AY2-cOZY% wbqg$;b Ges Z_"msif#bi KvR
Ki*Z cv#i ¥Zgwb gvB¥pvcO¥mmi WvUv cO¥mwms, I/O wWfvBm I tggwi wbgs;b
Ges mvgwgKfvie WyvUv msifb Ki#Z cv#i| gvB#uvcOfmmi GKwU tcOvMOvigej
wWifvBm| G¥Z wewfbee aitbi Bbé?vKkb cO'vb Kiv nq Ges Gi 1gZv Abyhvgx
wewfbee aitbi KvR Kiv¥bv nq|

NRFFCZEE TG QOGS JACICANNGIIA 6N




NRPIPCREAT Bl ?

» gvBiuvKHU3vjvi-  gvBiuvKHUvjvi  ndv  gvBEuvcOFmmi
teBRW wm*+g hv gvB#uvcO*mmi Qvovl tggwi Ges BbcyU
AvDUcyU wWfvBm ev tcwitdivim (Peripherals) Gi mgs”#q
MwVZ| BbcyU wWifvBimi gva*g cO*qvRbxq Z_"ev WvUv
gvBiuvcOfmmsii tcOib Kiv ng Ges cO*qvRbxg cOfmm
(thvM we*qvM, b, fvM ev Abvb”jwRKvj Acv#ikb) nlIqvi ci
AvDUcyU wWfvBm #cOiY Kiv nq Ges tmLvb t_#K djvdj cvigv
hvgl GK Kvg wmsiMj wPc gvB¥uvKwadDUvi#K
gvBiuvKHU3vjvi ejv ng| G¥Z gvBFuvKwaaDUv# TP¥g mn#R 1
¥@eZ KvR muadvb Kiv hvgl Gi mviE mshy’ mKj
_gvBtuvcOfmmi I AbVb tgwkb*K wbqgs;b Kivi Rb"UvBwgs I
KHU3vj BDWbU _viK|




cPU RAM ROM/EPROM/E
EPROM

T | Timing and

T et | |[[rites
L Oscillator
— Circuit Additional device-specific
T functional blocks,

e.g. Watchdog Timer

Timers/Counters Interrupt Logic

R
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gvBFuvKHUqvjviii egK FHv nFHvN
(1) CPU

(2) Memory

(3) 1/0 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.

fm>U2vj cO¥mwms BDwbU (Central Processing Unit-CPU)- BbcyU wWfvBimi gva¥g th Z_"ev
WvUv cvWv#bv ng Zv CPU 1Z cO*qvRbxqg cOwpqgv/cO*mm msdbee K#i AvDUcy*U djvdj wn#mse
cvigv hvg| A_vOr CPU tZ hveZxq cOwuqvKiY thgb-MvwbwZK, jwRKVj BZvw™ KVR m=aibece nq|

fggwi- Bb+3vKkb mg~n#K cOwuqv Kibi c~*e© I c#i evBbvix/HEX/BCD ditg tggwitZ msifY
nqg| tggwi wn¥m#e mvaviYZ ROM (Read only Memory) Ges RAM (Random Access Memory) e
WWWWW 9



(NP NRIFIPCREANIT IR

>5/E *lJ bcyU teviU©i gvatg cO*gvRbxg WvUyv BbcyU wWivB+m cO'vb Kiv

ng Ges AvDUcyU tcviU©i gvatg cOwpqv Kitbi ci cOvB djvdj*K AvDUcyU
wWfvBim cO'vb Kiv nq|

» UvBwgs I KHU?vj BDwbU- G BDwbUwU gvB*uvK#U?vjvi Acv#ik*bi mgq
wewfbee eg*Ki mgs”~q mvab K%i| GUv CPU I wewfboe tcwitdivj wWfvB+mi ev
tggixi mvi_ thvMvihviMi Rb 'cO¥qvRbxq KHU3vj wmMbVj Zwi K#i|

» ADC & DAC- G 'yOwU wWifvBimi mvnvih WvUviK cwieZ©b Kiv ng| A_Ovr
GbvjM WvUviK wWwRUyj WmeVé cwiYZ Kivi Rb'GbvjM Uz WWWRU beV|UV|
(ADC) Ges wWwRUvj wmMbVj#K GbvjM AvDUcy*U |fcvsI¢|| Rb’ WWWRJ
GbvjM KbfviUvi (DAC) eénvi K|v nq|

» B>UvivP jwRK BDwbU- G BDwb*U Bbcy*Ui WvUv+K AMOvwaKvi wfwE+Z
cOfmm Kivi Rb'cO*qvRbxg wbt ©k t'qv ng| A_vOr tKvb& Bb+2vKkb AviM
TKvb& Bb+2vKkb c#i KvR Kite Zv wba©viY Kivi wb* ©k #q|

VRCPHIPCEGEE WIS TNCRCGG NGB 6N

> Awm*jU| mva©U- gvBFuvKH Uqvjvii Awm#Ui wnFfm¥e mvaviYZ tKvgvUOR
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NIR(EHIATIT 8
tnitmqacmmn« WY T

gvBHIVKHURvjui
K#nuv#b> CPU, Interrupt CPU, Interrupt circuits,
circuits, Memory Memory addressing circuits,
addressing circuits.  Timers, Parallel & Serial 1/0,
Internal RAM & ROM.

*ggwi I 1/0 fewk Kg
wWifvB+fm WvUv

cO%etki mgq (Access

Time)

Acvtikbv) TKvEWI A+bK GK ev 'yBwU
msLv

FKVW I WvUvi mvE_ G-Uvibvj GFW?2m wPici wfZ#i
MwZi aib T K wPtc

wWwRUyj G-Uvibvj wWNwWRUvj mivmwi
KwrdDUvi wnfmie  K¥agvb>U eénvi

eénvi K#i

gvc

nvW®OIgv#ii cwigvb  AtbK fewk Kg




TR PIPCRIEANL] AP

g >U3vjvitK +kOwbwebvm Kivi Rb K¥qKwU welq we*ePbv Kiv ng| thgb-
1] WvUv ditg*Ui cOk™'Zv (Width of data format)

2| Bb+2vKkb tmU (Instruction set)

3| eeéliZ WvUvi aib (Data type handled)

4| tggwi wWTHvBEfmi ms*hvEMi aib (Memory Device connection)
5| #¥ggwi MV#*bi aib (Memory Structure)

vV v v v v VvV Y

6| WWRvB#b tmwgKUv+i tUKtbvjwRi aib (Semiconductor technology adopted in
design)

» WvUv difg*Ui cOk™Zvi wiwE*Z gvBHuvK#U?vjvi wbrcewjwLZ cOKv#ii ng-
K| 4 weU gvB¥uvK®Uz3Vjvi

L| 8 weU gvB+uvKHUz3jvi

M| 16 weU gvB#uvK+HU3vjvi

N| 32 weU gvB#uvKHU3vjvi

MEPPCHER SIS ENRCGG ACACAGH 6N
O| 64 weU gvB#uvK+HU3vjvi




Bb+2vKkb tmU eénviii wiwE+Z gvBHuvK#U2vjvi wbacewjwlLZ cOKv#ii ng-

K| CISC- Complex Instruction Set Computer.

L| RISC- Reduced Instruction Set Computer.

eéliZ WvUvi aitbi wiwk+Z gvBHuvK#U3vjvi wbrcewjwLZ cOKv#ii ng-

K| *d=vwUs c¥qg>U WvUv (Floating point data)

L| wd-W cig»U WvUv (Fixed point data)

tggwi wWHvBEmi ms*hviMi aitbi wiwE$Z gvB#uvK$HU3vjvi wbaoewjwlLZ cOKviii ng-
K| Bgwe¥tWW tggwi (Embedded Memory)

L| G-Uvibvj fggwi (External Memory)

tggwi MVi#bi aitbi wiwE*Z gvB#uvK# U3vjvi wbhrcewjwLZ cOKviii ng-
K| fo wbDgvb AvwK©*UKPvi (Mon-Neumann Architecture)

L| nvfOVW©O AvwK©O*UKPvi (Harvard Architecture)

WWRVB#b tmwgKUv+i tUKtbvjwRi aib eénviii wiwE$Z gvB#uvK U2vjvi wbrcewjwlLZ
cOKv#ii ng-

K| UdvbwR +i-U2vbwR +i jwRK (Transistor-Transistor Logic- TTL)

vV vV Vv VvV VvV Vv YVvYvVvyYy

\ A 4

L| Kgweatg>Uvwi tgUvj AvBW tmwgKUv+i (Complimentary Metal Oxide Semiconductor-
CMOS)

itter Coupled Logic- ECL )




nvfOvW©
AvwKOFUKPvi

wetkl wWRvVB*bi gvBfuvKHU2vjvi 1 WWWRUVJ wmMbvj cOfmmi (Digital Signal Pr
DSP) nvfOVW© AvwKO©#*UKPvi eénvi K#i| nvfOVW©O© AvwK©#UKPv#ii 14 tcOvMOvg 1
Rb Avjv'v GFW2m evm I WvUv evmmn Avjv'v tggwi eénvi Kiv nq| th¥nZz Avjv'v WvUv
G*W?m evm _v#K ZvB tKvb cOKvi UvBg wWwfkb gvweéicgw-s (Time Division Multipl
TDM) cO#qvRb nq bv| G e&™'vq iaygvi cvivjvj G¥W?m evm I WvUv evm eénvi Kiv nq Z
eis GKwU c,_K Af&lixb eé™v _viK| WvUv evm I G¥W?m evimi mvBR wfboe iKg nq|
"'COVMOVQ Grrrrer VN mnlh @nn7 wTad DIt A ;iadi;nds Avdeal ~ALTT700 411 nACE1 Gag P

gvBFuvKH U3V




fb wbDgvb AvwK©#UKPvi

1

I M1 — r 1 e I

fo wbDgvb AvwK©*UKPv# tcOvMOvg I WvUvi REK;G
tggix t"am eénvi Kiv ng| G¥Z mniRB #cOvMOvg tovi
gwWdvB Kiv hvg| th¥nZz WvUv evm [ G¥W?m evm
V#K bv ZvB TDM eénvi Kiv ng| g*Uviivjv
vBEuvKHUAvjvit fo wbDgvb AvwK©O*UKPvi eénvi




nvfOvW©O AvwK©O*UKPvitii myweav-Amyweav-

myweav-
1| Acv#iU I Bb+2vKkb GKB mvi_ msNwUZ n#Z cvdi|
2| WyvUv evm I Bb+2vKkb evm wfbce mgvilivij Acviikb nq etj Gi cOfmmsii MwZ tewk|
3| Bb+2vKkb tfewk nvW®©IqgVi Kg|
4| th¥nZz Avjv'v WvUv I G¥W?m evm _v#K ZvB tKvb cOKvi UvBg wWwfkb gvwétcgw-s (TDM)
cO*qvRb nq by

Amyweav-

1] eénvi K¢

2| Kv¥h© cwibZ Kiv AwaK RwUj|
3| wcb msLv tewk|
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fb wbDgvb AvwK©*UKPv#ii myweav-Amyweav-

myweav-
1] AwaKvsk wW™< AcvFiwUs wm#+g G AvwK©*UKPv#ii Dci wfwkE K#i Zwi weavg GUv cwiPvjbv Kiv
mnR|
2| th¥nZz WvUv I Bb+2vKkibi Rb'wfboe wfboe WvUv evimi cO*qvRb ng bv ZvB GZ nvW®©IqVi
jviM| |
3| GKwU GKKm tcwitdivj eénvi K#B AZSI mnRfvie tcOvMOvg cwieZ©b Kiv hvg hv wmi+#gi
mvg_©"AfbK e,wx Kiv hvq|

Amyweav-

1| Bb+2vKkb wmwiqvwj maivw'Z nq|

2| cOwZwU Bb+2vKkb cOwpuqv nlgvg mgq tewk jviM|

3| cOWZ mvB#K#B wKQz tiwR+vi AeélZ _v#K|

4| th¥nZz WvUv I GFW?m evm ¢,_K _v#K bv ZvB TDM eénvi Kiv nq|

TRCHIPCREE WG 2N[OGG I GIIE 6N




PRI 8 TR GATH NS

N1of T
CISC

RISC

(1) CISC Gi c~b©ifc Complex Instruction

Set Computer.

(2) G¥Z Bb62vKkb msLv A*bK tewk]|

(3) Gi Bb62vKkb A+*bK RwUj|

(4) Gi Bb62vKk*bi mvBR cwieZ©Obkxj|

(5) Gi Bbo?vKkb wms#Mj K- K wewko|

(7) Gi cOwZ tcOvMOv#g Bb62vKkb n«vm cvq|
(8) G¥Z G¥W?wms TgvW A#bK tewk]|

(9) G¥Z nvWOIqvi KvibKkb RwUj|

(10) Gi wWRvBb RwUj I LiP tewk|

(11) G¥Z +¢cOvMOvg Ki+Z Zzjbvg~jK mgq tewk
jviM|

(12) G#Z tcOvMOvg %oZwi Kiv bgbxq]|

(13) G*¥Z tggwi-*ggwi Acvikb wm*+g eéliZ
nq|

(14) Gi gvB¥uvtKvwWs RwUi|

(15) MCS 51 n¥jv GKwU CISC Gi D vniY|

(1) RISC Gi c~b®©ifc Reduced Instruction
Set Computer.

(2) G¥Z Bb62vKkb msLv LyeB Kg|

(3) Gi Bb62vKkb mij|

(4) Gi Bbo2vKk+bi mvBR wba©vwiZ|

(5) Gi Bbo?vKkb gvwé K-K wewko|

7) Gi cOwZ Bb62vKkib mvB#Kj n«vm cvq|
(8) G¥Z G¥W2wms tgvW A*bK Kgj

(9) G¥Z nvWOIqvi KvibKkb mnRZi|

(10) Gi wWRvBb mnR I LiP Kg|

(11) G¥Z +cOvMOvg Ki#Z Zzjbvg~jK mgq Kg jviM|

(12) G¥Z 1cOvMOvg %oZwi Kiv RwUj|

(13) G*Z #fiwR=vi-fiwR +vi Acvtikb wm*+g
eéliZ nq|

(14) Gi KatavBwjs RwUj|

(15) PIC cwievi n#jv RISC Gi D vniY|




(1) evoxN#i

(2) Awdim/eémv cOwZovib

(3) AfUvigksb

(a) Appliances

(b) Telephone

(c) Security System

(d) Garage Door opener
(e) Fax Machines

(H TV, VCR

(g) Camera

(h) Remote Control

(i) Lighting Control

(J) Alarm Clock

(k) Home Monitoring
(I) Musical Instrument

(a) Telephones

(b) Computers

(c) Microwave Copier
(d) Laser Printer

(e) Color Printer

(f) Pager

(9) Fax

(h) Cash Register

(i) Weight Machine
(J) Lift

(a) Trip Control

(b) Engine Control

(c) Air bus

(d) Instrumentation

(e) Security System

(f) Transmission Control
(g) Climate Control
WLGYE =11

(i) Pump

(J) Industrial Sensor

(k) Digital Storage System
(I) Multimedia Projector
(m) Blood Sugar Machine
(n) Patient Monitoring System
(o) Aerospace

(p) Robotics

(q) Motor speed Control
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gvBuvKHUavjvi wbe©vPibi 34 wbrcewjwLZ
welgmg~n Jybxqg-

1| 1O wctbi msLv
B>Uvi¥dwms Gi aib
tggwii aib

B>Uviv¥Pl msLv
cOfmwms Gi MwZ
cviKwRs GI aib

cvigvi LIP

Zwi LiP

“fwelf cwieZ©*bi myweav|

O 00~ O Ul N W RN
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WYITT-R : R0 8051 S fAHRfH
DR EIROGIG
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LI RIGINIS)
8051 AfFara

+ XTBA 8051 gvBHuvKH:Uvjvi Gi %boewko™

PIC gvB*uvKHUvjvi Gi %oewko™

« 8051 dvwgwji wewfboe gvB+uvK+U2vjv#ii éwk*éi’szbv\

TRFFEER WG ZNEGSG NG HET




8051 9fdqrg

evRv#i wewfboe tKvaavwbi gvB+uvK$U23vjvi cvigv hvq|
wewfboe  tKvauvwb  Avevi  wewfbce — we*Ui
gvBipvKHU3vjvi  Zwi K#H|  GKK  gvibi  we*Ui
gvBFuvKHU2vjvirK GFKKwU dvwgwj wn¥fm*e we*ePbv
Kiv hvg| 8051 dvwgwj nj Bb*Uj K¥c©Ov#iktbi AvU wetUi
gvBiuvKHU3v)vi|

NRFFCZEE TG QOGS JACICANNGIIA 6N




RO 8051 gvBFuvK#U?vjvi

b%?o%%&é\{ Ié\giva%Uavjv#ii ewkoFv Djgl Kiv nFjv-

GUv 8 welU gvBFuvKHU3vjvi|

GUv Bb*Uj tTKvaavbxi Zix|

GUv HMOS (High speed Metal oxide Semiconductor) tUK*bvjwR*Z Zwi|
Gi AcviiwUs wd«Kz#qYx 0-12 MHz|
ROM/EPROM/EEPROM fvm®©b we'gvb|

G*Z c,_K 64K tcOvMOvg tggwi I 64K WvUv tggwi we gvb|
G¥Z gvwécj I wwWivBW Bbo2vKkb we'gvb|

Gi g*a’eywjqvb cO¥rmmi we'gvb|

GUv welU wfwEK Acviikb mvicvU© K|

» 10| G¥Z nvfOVWO AvwKO*UKPvi eénvi Kiv nq|

> &1 1! GQ%JT%/ RISC .ai*bi %\%%*LIVK*)UanVH

VVVVVVVVVVQ
m\IOWU'I-PUUI\)_\E-O

O




RTOA 8051 gvBiuvKHU2vjvi Gi %oe
9 j

12| G¥Z Ab wPc Awm3jUi Av+Q)|

13| Gi Ab wPc tcOvMOvg tggwi 8K evB+Ui|

14| G¥Z eywjgvb cOfmmi we'gvb|

15| GUv weU IqvBR Acv#ikb (Bit-wise operation) mvicvU© K|
16| G¥Z CHMOS fvm©bl cOPwjZ Av+Q)|

17| G¥Z 32 weU [/O jvBb*K PviwU 8 welU fcvU©O ev 32 1/0
wnimie eénvithvM’]

18| G¥Z Port 0 Ges Port 2 tZ 16 weU gvwé*cgW GHW?m evm\

we gvb|

19| G¥Z Port 0 WvUv evm wnim#el eénvithvM']

20| G¥Z AvUwU fiwR+vi maAwjZ PviwU tiwR+vi evsK we gvb|

21| G¥Z 16 wexUi 'yOwU UvBgvi AvQ)|

22| G¥Z GKwU Full duplex UART wmwiqvj tcvU© Av*Q)|
i3] GEQgwld-BAdvive Tmvm© AviQ)|




PIC gvBfuvK+U?vjvi Gi
GU?/&QEW\’\’FQ :F.KVnL,JVin Zix|

GUv 8 welU gvB#uvKHUz3vjvi|

Gi K=K wd«Kz¥qYx 20MHz ch©§I n#Z cviil
'yBwU 1/0 tcvU© we gvb|

G*Z 35 wU Bbd2vKkb we'gvb|

mgI Bb+2vKkb 12 ev 14 weU tcOvMOvg tggwiiZ eénvithvM|
G#Z c,_K 1K tcOvMOvg tggwi we'gvb|

Gi cOvg me BY&U?3vKkbB GK tgwkb mvB#Kiiji|

GUv RISC AvwK©*UKPvi wewko|

G*Z nvfOVW©O AvwK©O©*UKPvi eénvi Kiv nq|

GUv mau~b©Ofvie GKwU +vwUK (Static) gvB+uvKHU3vjvi|
GUv Bb mvwK©U (In-circuit) wmwiqvj tcOvMOvg Ki#Z cv#i
Gi AvDUcyU cwiPvjbv ygZv AtbK tewk|

| GUy mivmwi LED, TRIAC BZvw #K cwiPvjbv Ki#Z cvii|

OO NOOUT D WDN =

—_ 4
wnNnN = O

&




8051 dvwgwji wewfboe
gvBipuvKHU2vjv#ii ewk+oi Zzjbv




SEITA-© : RO ok
gvB+uvKH U?vjviii TSN
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AT Ao

8051 gvB+uvKHU2vjvtii A esK WvqvMOvg

8051 gvB+pvK#U2vjviii 1cOvMOvwgs giWij

8051 gvB+uvK+U?vjviii tggwi AMvObvB+Rkb

$+cOvMOvg 6VUvm IqvW© tiwR+viii d-vMmg~n

8051 gvB+pvK#U?vjviii web I wmMbvj mg~n

8051 K-K mvwKOU I witmU mvwK©OU

8051 Gi mv*_ Atmel 89C2051 I 89C4051Gi Zzjbv

TRCHIPCREE WG 2N[OGG I GIIE 6N




8051 gvB+uvKHU?vjv#Fii AL eaK
WvqvMOvg

Extermal Counier
Intarrupt Irput

Interrupts [ ax | 128 I Tamer1 I
Control [FLASHI | RANM | Timer O
W
4
Osc. I Cs::'ol | 4IIOPon I A
]

Aoatessr
NRFIFCZEAR SOG ARG JACICNGHII 560




8051 gvB+uvK+HUvjv#i AT eoK
WvqvMOvg

» 8051 gvBFuvKHU3vjviii wewfboe eagK #jv nFjv-
» (a) ALU (Arithmatic logic Unit)

» (b) Control and Timing Unit

c) RAM/ROM/EPROM BZvw" tggwil

d) Registers

e) Latches

f) Drivers BZvw |

NRFFCZEE TG QOGS JACICANNGIIA 6N
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8051 gvB+uvKHU?vjv#Fii AL eo
WvqvMOvg

Arithmatic Logic Unit (ALU)- 8051 gvB+uvK#U2vjv#i ALU wU 8 wU AcvEiU Gi Mv
JWRKVj Acv#ikb macbee K#i| wKQy ew’ug Qvov ALU Gi BbcyU nijv GKzgy#jU#ii A
Gi gva¥g thvM, wetqvM, b, fvM BZvw" Acv#ikb Ges AND, OR, NOT, Exclusive-OR
AcvFikb mage|

Timing and Control Unit- 8051 gvB+pvK®U2vjv#ii mKj Acviikb K=K GI mv#_ mvgAm L
ng| cOwWZwU KvRB K=K Gi mv#_ avic avic malbee ng| Afslixb UvBwgs wmMbvj Qvovl
BZvw'1 G AstkB Drcboe nq|

Memories- 8051 gvBiuvK# U2vjvii mali~Y©O Avjv'v 'yOwU tcOvMOvg tggwi I Wy
ROM/ EPROM G tKvW v tévi Kiv _v#K| tcOvMOvg tggwi nj 4K ROM. WvUyv
RAM Ges Ad wPc ewnt™ WvUv RAM. Afslixb WvUv RAM n3#jv 128 evBUi|
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8051 gvB¥uvKHUvjv#ii A9 eoK
WvqvMOvg

Registers- 8051 gvB+uvK®HU3vjvii mvaviYZ wbgoewjwLZ aibi fiwRovi we gvb-
(1) mvaviY ev Kvh©OKix fiwRovi

(2) oVK c+grUvi

(3) tcOvMOvg KvD>Uvi

(4) wetkl fiwROvi|

(1) mvaviY ev Kvh©OKix tiwRovi- Kvh©Kix fiwRov#i g¥a 'GKygy#jUi, B tfiwRovi Ges PviwU tiw
AviQ hvi eY©Obv wbigce ¥'qv nijvN

(K) GKzgy#jUi- 8051 gvB*uvKHU3vjv#i GKzgy#Ui 8 wetUi hv MvwbwZK T jwRKVj Bbo2vKkibi K
nq| tKvb Bb62vKkb GwewKDkb nlqvi AviM Acv#iU mg~n GKzgy#jU#i Rgv _viK Ges GwewKDkb
djvdj GKzgy#jU#i Rgv ng| GKzgy#jUi*K A tiwRovil ejv ng| tgBb tggwi*Z cO*etki *P+q GKzgy#jU#i
eZ MwZ mauboe| ALU Gi mvE_ GKzgy#U#ii mivmwi msthvM c_ Av+Q)|
(L) B fiwRovi- B tfiwRovi njv 8 wetUi tRbv#ij cvicym tiwRovi| GUv mvaviYZ b I fvEMi Acvtik#bi
eélZ nq|

(M) tiwR&vi eVsK- cOWZwU RO t_#K R7 ch©3l we1...Z PviwU tiwR&vi eVsK Av#Q hvi cOwZw,
etUi| cOwZwU eVsK Ab-wPc RAM G Ae™'vb Kii|

2) 0VK c*g>Uvi- 8051 gvBFuvKHU3vjv#i oVK ctgrUvi 8 wetUi| cyk ev Kj AcvEik¥bi mgq
es ceevewillvb @ Aevifikibimgq GUv n«vm cvg| GUv Ab-wPc WvUv RAM G Ael'v
) *cOvMOvg KvD>Uvi- 8051 gvB#uvK#U3vjvEii tcOvMOvg KvD>Uvi (PC) nijv 16
vW evBlUIK GEWam KixZ cviil Bbo2vKkb ActKvW evBl) ma~n PC KvDsUvE A




(TP NRIFIRFPERENIL TP
m %mvaig cO*qubxq WvUv BbcyU wWifvBim cO'vb Kiv

nqg Ges AvDUcyU tcviU©i gva*g cOwpqgv Ki*bi ci cOvB djvdj#K AvDUcyU
wWfvBfm cO'vb Kiv ng|

» UvBwgs I K¥U?vj BDwbU- G BDwbUwU gvB#uvK#HU?3vjvi Acvtikibi mgq
wewfbeoe eg*Ki mgs~q mvab K#i| GUv CPU I wewfbce tcwitdivj wWfvBimi ev
tggixi mvi_ thvMv#hvEMi Rb 'cO$qvRbxqg K$HU32vj wmMbvj Zwi Ki#i|

» ADC & DAC- G 'yOwU wWifvBEmi mvnvih WvUv#K cwieZ©b Kiv ng| A_Ovr
GbvjM WvUvEK wWwRUvj wmMbv4 cwiYZ Kivi Rb"'GbvjM Uz wWwRUvj KbfviUvi
(ADC) Ges WWwRUvj wmMbvjtK GbvjM AvDUcy*U ifcvéltii Ro"wWwRUvj Uz
GbvjM KbfviUvi (DAC) eénvi Kiv nq|

» B>UvivP jwRK BDwbU- G BDwb*U Bbcy*Ui WvUviK AMOvwaKvi wfwE*Z
cO*¥mm Kivi Rb"cO*qvRbxg wb# ©k t'qv ng| A_vOr tKvb& Bb+3vKkb AviM
TKvb& Bb+2vKkb c#i KvR Ki*e Zv wba®©viY Kivi wb ©k #q

Wwi‘mmﬂwm

»  Awm#HUi mvwKOU- gvB#uvKHUvjvEi Awm#Ui wn¥m*e mvaviYZ tKvqgvUOR



8051 gvB+uvK#+U?vjv#ii Tggwi

A1 gv *UVKR Aﬁ&!(lpbw WvUv tggwi, 64K +cOvMng *ggwi Ges 256 evB+Ui B>
tfggwi Av#Q| wb*Pi s WP#I tcOvMOvg tggwi gvc t'Lviby nijvN

FFFFH External FFFFH External
Frogram Frogram
Pel=rm oy MAE T Ory
Fartiamn of 2051
1a0oH
OFFFH Internal
FPrograrnm
aoooH oooo0H

(bl EA =1
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+cOvMOvg 67Uvm IqgvW©
HwR+v#i d=-vMmg~n
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Kvwi d-=vM (PSW.7)- tKvb MvwbwZK ev jwRKVj AcvFikib cOvB djvdiji mBg (7t) we*Ui G
Kvwi d=vM (C) tmU nie| 8 wetlUi thvM ev weiqviMi 1141 Kvwi _v#K| thgb hw' 'yOwU brAj

Aw-wjqvwi Kvwi d-vM (PSW.6)- tKvb MvwbwZK thvM ev wetqvMi djvdiji Z...Zxq (3) we
_vK# Aw-wjgvwi Kvwi (AC) d-vM tmU nte| GUv BCD MwY#Z tekx cO*hvR| D'vniY Aifc hw'y
11001000B (COH) Ges 00001000B (08H) *hvM Kiv nq Z*e thvMd)j nte 1101000B Ges Z...Zxq we*
d¥j GLv¥b Aw-wjgqvwi Kvwi (AC) TmU n#e|

FO (PSW.5)- FO mvaviY eénv#ii d-vM| GB Kvwi mdUIgv#ii gva*g tmU ev wK-qvi n*e| eénviKvixM
wbav©ib Ki#Z cv#ib|

RS1 & RS0 (PSW.4 and PSW.3)- PviwU fiwR&vi eVs*Ki th*Kvb GKwU wm#j+ Kivi Rb'weU _v#K| G Pvi
eVsiKi cOwZwU*Z RO ¥ #K R7 ch©3I tiwRovi _v#K| cO_¥g 0 eVsK*K wWdé TiwRAvi wnim*e wmij+ Ki#j
Ges RSO Dfg weUB wK-qvi n*e| wbtgcei Uwe%j RS1 Ges RS0 weUi Rb"PviwU fiwR&vi evsK wm#jKk#bi
GF¥W?m TiA

Ifvitd-v Kvwi (PSW.2)- hw™ tKvb MvwYwZK thvM, wetqvM, Y ev fviMi djvd¥j [6 wetU Kywi _v*
weU bg A_ev mBg wetU Kvwi _viK wks' |6 wetlU bqg Ze Ifvitd-v (OV) Kvwi tmU n*e Ab“vq w
D'vniY~Aifc hw' 'yOwU msLv 11000010B Ges 10101010B thvM Kiv nq Ze thvMdiji mBg wes
16 wetU _viK bv| ZvB G#T# Ifvitd-v Kiwi (OV) tmU nie|

NRTHIPCREE WIS 2N[OGG I GIIE 6N 38

cvwiwU d-vM (PSW.0)- GKzgyijUsi 010 Gi msLv#K wbt ©k KitZ cvwiwlU d-vM eén
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8051 gvB+uvK#U?vjviii wceb I

wmMbvj mg~n

P1.0

P1.1

P1.2
P1.3
P1.4 5
P1.5 6
P1.6 7
1 ¥ 8
RST g9

RXD/P3.0 |10 8051
TXD/P3.1 |11

@/Pa.z 12
INT1/P3.3 |13

TO/P3.4
T1/P3.5

WR/P3.6

31
30

29

28

RD/P3.7

XTAL2
XTAL1
VSS

VGC
P0.0/ADO
P0.1/AD1
P0.2/AD2
P0.3/AD3
P0.4/AD4
P0.5/AD5
P0.6/AD6
P0.7/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 gvB*uvK+HU?vjviii web I
Mbvj m

wm ].mg-~n . e
PORT1 (Pin 1-8)- +cvUO©O 1%#jv 8 we*Ui GKwU TKvgvwm (Quasi) evBwWH#iKkbvj 1/0. G¥K ev
KviY n#jv tcvU© 1 wcbwU*K BbcyU ev AvDUcyU thiKvbwU wnim#e eénvi Kiv hvq|

RST (Pin 9)- 8051 wWfvBmwU#K RESET Kivi Rb'RST wcb#K 'yOwU tgwkb mvB#Kiji RbnvB (
hZfb ch©sI Awm#3jUi Pvjy _viK]

PORT3 (Pin 10-17)- #cvU© 3 GKwU 8 we*Ui tKvgvwm (Quasi) evBwWHiKkbvj 1/0. G tcviU©i wcb
Afslixbfvie nvB| G wcb #jv gvwétca-W Kiv _v#K| web Fjvi KvR wbfgcei tUwetj +'LvFbv nj| G KvR Fv
B>UvivP, wmwiqvj tcvU©, UvBgvi/KvD>Uvi Ges wiW/ivBU K#U2vj wmMbviji mwnZ maiwK©OZ|

XTAL2 (Pin 18)- GUv BbfviwUs Avgwcgdvgv#ii AvDUcyU ev AwmijU#ii GKwU Ask Ges B>Uvibvj K=K
TRbv#iU%ii BbcyU wnmv#e KvR K#i| GeUvibvj K=#Ki Rb"G#K AekB XTAL2 Gi mwnZ msthvM Ki*Z nq|

XTAL1 (Pin 19)- GUv BbfviwUs Avgwcadvqviii BbcyU ev AwmijUkii GKwU Ask| GeUvibvj K=#Ki 74

MOvVD#Ui mwnZ msthvM Ki#Z nie|

Vss (Pin 20)- Vss nijv mvwK©U MOvDU| Abvb 'mKj +fvi&RB G MOvVD#Ui mvicT wbavOwiZ n

GKwU wctbi tfv#&R Vss Gi mvictT 0.5 +_#K +7V tvé ch©sl n¥Z cviil

PORTZ (Pln 21-28)- +cvU© 2 GKwU 8 wel tKvgvwm evBwWiiKkbvj 1/0. Gi web Fjv Afsfixb
ey B AW O©w GEWEmsevEtmi mwnZ gvwétcg W Kiv _viK] 40

(Pln 29) *cOvMng tovi Gbvej () njv GKwU AvDUcyU K#U?vj wmMbvj hv GeUvibvyj

tdwPs Gi mag cOwZ Oa AwmiEiwUs wewigifW KvR KEi| GUv GeUvibvi TcOvMOvqg *




8051 gvB+uvK+U?vjv#i web I wmM
mg~n

ALE (Pin 30)- G*W?m jvP Gbvej (ALE) wcbwU G-Uvibvj fggwi Av+e*mi mgq tjv (Low) G*W?m
evBU jvwPs Gi Rbeénvi Kiv ng| GUv  Awm#jwUs wd«Kz¥qYx*Z KvR K#i| GeUvibvj WvUv tggwi A
ALE cvjm w«c (skip) nq|

(Pin 31)- GsUvibvj AV#em () wcbwU nvB Ae™'vaq OFFFH G¥W2m ch©3 Bbo2vKkb#K B>Uvibvj tcOvMO
GwewKDU K#i| GB G¥Waimi cieZx© #jv G+Uvibvj fcOvMOvg tggwi t_#K tdwPs ng| wcbwU tjv Ae”'vg m
Bbo2vKkbB GeUvibvj fggwi T_#K tdwPs ng| mvaviY Acvtiktbi 1+ G wcbwU td-vwUs Ae™'vq _v#K by|

PORTO (Pin 32-39)- ¥cvU© 0 n#jv 8 we*Ui GKwU cOK...Z evBwW+#iKkbvj I¥cb tW2Bb 1/0. tjv AW
WvUv evm tcvU© 0 Gi mwnZ gvwétcgW Kiv _v¥K| tcvU© 0 wcbwU GKwU cyj Avc TiwROVHii

A%K%WWW
Vcce (Pin 40)- Veec webwU +5V cvigvi mveavB Gi mvE mshy?® _v#K| 8051 Gi Rb+iUW Kv#i

m¥ev©O"P cvigvi n¥jv 1W.




8051 K=K mvwK©OU I witmU mv
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8051 Gi mv*_ Atmel 89C20511 89C4051Gi

“ - -
On chip data memory (byte)

On chip progam memory (byte)

4K

No. of Timers/ Counter 2
Digital I/0 10
Serial I/0 1
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2K

4K

15

20
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NS A

. qNCATOG ™

. COTTS AW TIATGIT QYT eT19T

» C tZ tcOvMOvg wijLvi Kvib
» GtmuAwj jis ¥R 1¢OvMOvg %oZix Kiv I Gw-wKDU Kivi L\vc
mg~n

» 8051 G cviqvi cO¥qvM Kivi avic avic msMwVZ KvR m
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ANTITOG T

TYNZR ATTIS A IR C language I3 G TFENHT VST
qI]A4 I Programming embedded system B30\ O« £J(<p T
embedded C Programming
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% | RGN RIS ST
S RICCR]

High level language

Assembly language
Machine language
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C tZ t¢cOvMOvg wijLvi Kvib

C tZ tcOvMOvg Zwi Kiv mnR|

G#Z tcOvMOvwgs G mgq Kg jviM|
G*K cwieZ©b cwiea©b Kiv mnR|
jvB*e@wi dvskb TKvW eénvi Kiv hvq|
GK gvB#uvK$HU3vjv#i RbZwi tcOvMOvg*K mvgvbcwieZOb
K#i ev TKvb cwieZ©b Qvovl Ab 'gvBiuvKHU3vjvii eénvi Kiv hvq|
6| C tcOvMOvg mn3*R tevaMg|
7] C +cOvMOvg msiyb Kiv mnR|
8| G¥K me ai*bi gvB*uvKHU?3jv#i eénvi Kiv hvg| d¥j wfbce wfb
gvBFuvKHU3vjv#i Rb'wfboe wibce GEmgwe8z jvs *gR Rvbvi
cO*qvRb nq bv]|
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G¥muAwj jius #gR tcOvMOvg %oZix Kiv I
GW‘WKD._. ay,e__°* _ _ _ _ ___ __ _

EDITOR
PROGRAM

l myfile.asm

ASSEMBLER
PROGRAM

myfile.lst .‘_J

myfile.obj r_ other obj files

LINKER
PROGRAM |

'

myfile.abs

|

- OH
PROGRAM

WGP WG INRGE ACECNGHIT STET
myfile.hex




GEmuAwj jis ¥gR tcOVMOvVg %oZix Kiv I

Gw-wKDU Kivi avec mg~n
1] cO_*g GKRb GwWUi ev WvUv cO¥mmi KZ...©K tcOvMOvg wjLv I GwWU Kiv nq| e(j e
GwWWUi nijv MS DOS EDIT #cOvMOvg ev DBUVR Gi #1: NOTE PAD. GwWUi cO_fg GKw
ASCII dvBj Zix K#i| AtbK GEmzaAjviii +T# dvBiji bvg DOS cxwZ#Z tjLv ng| wK3' tmvm®© dv
G-*Ubkb _vK#e “asm” or “src” hv wbfOi K#i TKvb& aitbi G¥maAjvi eénvi Kiv n¥q+Q Zvi Dci|
Tmvm© dvBiji G-+Ubkb “asm” cieZx© avic GEmaAjvi KZ...©K eélZ nq|
2| tcOvMOvg TKVvW wewkd Tmvm© dvBiji G-Ubkb “asm” tK 8051 G¥mrAjvE #'qv nq|
GEm=aAjvi Bbo@vKkb mg~n#K tgwkb tKvEW ifcvs'i K| GEmaAjvi Avevi GKwU AefR+ dvBj I
GKwU wjo dvBj Zix K#i| AetR+ dvB%ji G-+Ubkb*K “obj” @viv Ges wjo dvB3ji G-+Ubkb#K “Ist”
@viv cOKvk Kiv nq|
3| GEmrAjvEi cieZx© ave nijv wjswKs| wjskK 1cOvMOvg GK ev GKvwaK Ae*R+ dvBj I
GvemwjDU dvBj Zix K#i| GvemwjDU dvBi#ji G-#Ubkb#K “abs” @viv cOKvk Kiv ng| gwbUi
tcOvMOvg wewké 8051 tU2Bbv#i G Gvemw;jDU dvBj eénvi Kiv nq|
4| cieZx© avic “abs” dvBj*K OH (object to hex converter) ¥*cOvMOvig cvVvibv ng| OH
tcOVvMOvg cieZx©*Z “hex” G+Ubkb wewkd GKwU dvBj %oZix K¥i hv ROM G cO%ek K#i| G
tcOvMOvg mKj 8051 G AviQ| eZ©gvib DBUVR wfwEK GimaAjvi eéliZ ng hv 2 nBZ 4
ch©3' avctK GKwU gvi avic madbee Kiil

TRCHIPCREE WG 2N[OGG I GIIE 6N




8051 G cvIqvi cO¥qvM Kivi avic avic
msMwVZ KvR mg~n

1] 8051 gvB*uvK#U3vjv#i cviqvi cO*qv#Mi ci GUvi tcOvMOvg KvD>U
(PC) 0000 wi*rmU nq Ges tcOvMOvg ROM Gi 0000 ~'vb +_#K cO_g
Bbo2vKkbwU #dP (fetch) ng| ActKvW 7D Gw-wKDk#*bi ci CPU 25 1K 1d
Ges G#K R5 tiwR+v#i Rgv K#i| GLb GKwU Bbo2vKkb tkl nj Ges PC e, wx
tctq 0002 tZ tmU nj th GFW?3m ActKvW 7F Av+Q)|

2| ActKvW 7F Gw-wKDk#bi ci CPU 34 +dP K#i Ges R7 tfiwR+v#i Rgv K#i|
GLb PC 0004 ¥Z ewa©Z nq|

3| 0004 tggwi ~'vibi Bbo2vKkb Gw-wKDkb ng Ges PC Gi gvb 0006 +Z
DwboeZ nq|

4| tggwi 0006 ~'vibi 1 evBU Bbd?vKkb #kl nIgvi ci PC=0008 ng| mK;
Bbo2vKkb Avbgb tdwPs I Gw-wKDkb tkl bv nlqv ch©3l G cOwpqv Pj#Z
_vi#K|

5| 8051 dvwgwji TKvb m'm’64 wK#jvevB+Ui fewk ActKvW eenV| Ki#
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REERG

. qNETOG 5 GNTe A9
. TS T STITGI CNISTS TATS A

 CtZ t¢cOvMOvg wjLvi Kvib GINTS AT

«  G¥murwj jis #gR tcOVvMOvg %oZix Kiv I Gw-wKDU Kivi ave mg~n GIN(O

« 8051 G cvIiqvi cO¥qvM Kivi avic avic msMwVZ KvR mg~n GINTO AT
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NS A

1/0 tevU© $#cOvMOvwgs

8051Gi BbcyU/AvDUcyU tcviU©i ZvwjKv

» cyj-Avc tiwRoviii Dk

$cvU©#K BbcyU wnim+*e eénv#ii tKvW KbwdMv#ikb \

BbcyU/AvDUcyU Tcv#U©i ga'w ¥q WvUv tcOib I MOntbi
tcOvMOvg

WEFIFCZEAT SOG ARG JACICNGHI 560

 ¥3cvU© 3 Gi weKi KvR




1/0 tcvU© #cOvMOvwgs

gvBHuvcO¥mmiii ev gvB#uvK# U2vjviii mvi_ wewfboe cOKvi
BbcyU/AvDUcyU wWfvBm mg~*ni mywbw ©6 msthvM Kivi Rb”
mywbw ©6 TcvU© cO*qvRb| G tevU©mg~nB nj BbcyU/AvDUcyU (I/O)
tcvU©| gvBHuvcOfmmi ev gvBHuvKwaiDUvi ev gvBHuvK+ U2vjvi @viv tKvb
KvR mudv'#bi Rb"AekB G*Z BbcyU cO'vb Ki*Z n*e| Avi G BbcyU cO'v#bi
RbBbcyU wWifvBm cO*gvRb| thgb- wK*evW©, gvDm, “<Vbvi BZvw'| Avevi
G BbcyU mg~n cOfm#mi ci cO*qvRbxg AvDUcyU tc¥Z AekB AvDUcyU
wWfvBm cO*gvRb| thgb- gwbUi, wcO>Uvi BZvw'| G BbcyU/AvDUcyU
wWfvBmmg~n#K gvBuvcOfmm#ii ev gvBHuvK#® U3vjvEi mvi mwVKfvEe
Kvh© mudv'tbi RbtcOvMOvwgs cO*qvRb|
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8051Gi BbcyU/AvDUcyU +cv#U©i

ZVWJ Kv
tcvU© 0 (Port 0)- #cvU© 0 tZ tgvU AvUwU wcb (32-39) Av+#Q| GUv B
AvDUcyU Dfqg Kv#Ri RbB eénvi Kiv ng| tcvU© 0 Gi wcb #v#K BbcyU 1

wnmvie eénviii Rb'cOwZwU wcb*K GKwU 10K cyj-Avc tiwR&Hi mvi
nq|

tcvU© 1 (Port 1)- tcvU© 1 G web 11 #K 8 ch©s' tgvU AvUwU wcb Av*Q)|
BbcyU ev AvDUcyU tcvU© wnmv#e eénvi Kiv hvg| G¥Z ewn:™ #Kvb cyj Avc
JVEM bv| KviY GUv B>Uvibvjx cyj-Avc fiwRo#i mvi_ msthvM _viK|

tcvUO© 2 (Port 2)- tcvU© 2 tZ1 21 t_#K 28 ch©s’ TgvU AvUwU wcb _v#K| Givl B
ev AvDUcyU wnmvie eeliZ ng| G¥ZI tKvb GeUvibvj cyj-Avc tiwRovi eénvi Ki
bv]|

fcvU 3 (Poi%g@)' tcvU© 3 tZ 10 _#K 17 ch©s' tgvU AvUwU wcb _v#
Avﬁﬁc’ysﬁ wnmv¥e eliz nq| G*ZI tkvb cOKvi cyj-Avc tiwRbvi eén



cyj-Avc tiwRoviii Dk

v
o

5333333:

8051

NobWwh=O
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cyj-Avc tiwRoviii Dilk

hw' tKvb B#KU?wbK jwRK mvwK©*Ui mv#_ mshy’® evwnK wWfvBmm
High impedance m~wZ nq Z*e jwRK tj#fj wbdZ Kivi Rb"BHKU3wbK jwR
mvwK©#*U cyj Avc tiwR+vi eelZ nglhLb TKvb wm#Y2j Gi Drm msthvM
ZLb Bnv BbcyU Gi Ae™'v wbizecb K#i [Bnv singnal Gi b¥g#Ri “Ti Kgva|GLvib
myBP tLvjv _v#K ZLb tMB#Ui BbcyU tfv#€R tjfj Pulled-up nqGes myBP eU
tMBU Input Voltage MOvDU nq|

Pull up Register GKwU w™'i gv¥bi mij fiwR+vi hv cvigvi mvcavB I h_vh_ wc*bi
gvSLvib hy® _v#K|Bnvi gvb wbb©#qi Rb“th wbggwU Abymib Kiv ng Zv P
HwR+V#ii gvb singnal #mvm© BwciWiYi Zzjvbvg AZEI 10 #bi PvB#Z eo
G Port Parts P1,P2,P3, Gi Afblixb Pull up fiwR<vi Av¥Q,wK&I Parts PO Gj
Pull up fiwR=vi-bvB,evwnK fvie msthvM Ki¥Z nq|



¥cvU©O*K BbcyU wnimte eénviii TKvW
KbwdMvzikb

Port 0 tK BbcyU wnmvie eénv#ii tcOvMOvg
Program 8.3.1
;Get a byte from PO and send it to P1

MOV A,#OFFH ;A=FF hex

MOV PO,A ;make PO an input port

;by writing all 1s to it

BACK: MOV A,PO ;get data from PO

MOV P1,A ;send it to port 1

SIMP  BACK ;keep doing it
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Port 1 K BbcyU wnmv#e eénviii tcOvMOvg

Program 8.3.2

MOV A,#OFFH ;A=FF hex

MOV P1,A ;make P1 an input port
;by writing all is to it

MOV A,P1 ;get data from P1

MOV R7,A ;save it in reg R7

ACALL DELAY swait

MOV A,P1 ; get another data from P1

MOV R6,A ; save it in reg R6

ACALL DELAY swait

MOV A,P1 ; get another data from P1

MOV R5,A ; save it in reg R5
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QLY @ roed J9 BIRYIT 8
JICROE
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AT ARG

UvBgvtii Kv#Ri ZvwjKv

« UvBgv#ii Acvtikb ¥ gvW mg~n

« TMODI TCON tiwR=+v#ii KvR

« UvBgvi¥K wewfboe tgv¥W tmwUs Kivi TKvW

* UvBgvi¥K +vUO©, +c I KHU?vj Kivi cxwZ

« wbw'©6 wWi4j Zix Kivi Rb"'UvBgviii cOv_wgK gvb wnmveKiY

« UvBgvi eénvi K¥i wbw ©6 wWH#j Zix Kivi Rb'mveizewUb

“«qui I¥qf I cvjm IqvB_ gWz#jkb Iiqf Zwii *cOvMOvg

e BEs U Kv DsUvirwnmv¥e UvBgvi




UvBgv#ii Kv#Ri ZvwjKv

UvBgvi 0 tfiwRévi- 16 weUi UvBgvii 0 tiwROvii wbgoe I D"P 'yOwU evBU _v#K| wbgoe evBU#
0 low byte) @viv Ges D"P evBU*K THO (Timer 0 high byte) @viv cOKvk Kiv ng| G tiwRovimg~n Ab
thgb- A, B, R0, R1, R2 Gi gZB KvR K#i| D'vniY"~ifc MOV TLO, # 4FH Bbo2vKkbwU @viv eySvq 4F
0 Gi wbgeoe evBU TLO tZ gyf K#i|

——— TH) —————————— TL0 —————

pis]ouous]oiz]on foie] o [ o for | o | o5 | o4 b3 [ oz [ ot f oo
\
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UvBgv#ii KvRi ZvwjKv

UvBgvi 1 tiwRovi- 16 we*Ui UvBgv#I 1 tiwRoOv#i wbgoe I D"P evBU#K h_vp#g TL1
(Timer 1 low byte) 1 TH1 (Timer 1 high byte) @viv cOKvk Kiv ng| Bnv UvBgvi 0 tiwROvii
gZB KvR K#i|

——— M ———————— Tl ————

pisforeforsforeforroiof o s fon s os fos fos [ o2 [ oi oo
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UvBgv#ii Acv#ikb ¥gvW mg~n

Mode0- Mode0 tZ UvBgvi 13 weU m=adbee| UvBgvi 01 UvBgvi 1Gi Rb'G Mode 'yOwU GK
hLb KvD>U Ifvi¥d—v nq ZLb UvBgv#ii B>Uvivb d-vM tmU nq (TF1 for timer 1 and TFO for ti
0). UvBgvi 0 Pvjy Ki¥Z TCON Gi TRO weU#K tmU Ki*Z ng| Avcvi evBU THO (TH1) Ges tjvqvi 5
weU TLO (TL1) 13 weU MVb K#i hv wP# +'Lvibv nj-

TH1 T

PP e s s g o v v [ 03 o s e

\ Upper 8 bits of TH1 ) LLowoermotTLlj
g T
D12 13-BnTlmorlnModeo \
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UvBgv#ii Acv#ikb #gvW

TH1 TLA
5 s sy g e v i [ 31 3
%= Upper 8 bits of TH1 -
T A
—
R

13-an Tlmer in Mode O
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UvBgv#ii Acvtikb ¥ gvW mg~n

Mode2- Mode2 Acv#ikbl UvBgvi 0 I UvBgvi 1Gi Rb"GKB| awi UvBgvi 1 ¥gvW 2 tZ Av*Q)|
UvBgvi tiwRo6vitK 8 weU KvD>Uvi TL1 G ms*hvM Ki#Z ng| TL1 *_#K Ifvi td-v #*K d-vM
TF1 G TmU Kiv nq Ges TL1 tK TH1 Gi Kb*U>U @viv vW Kiv ng| mdUIgvi TH1 #K

wcOHvW Ki*Z cvii| UvBgvi 0 ev UvBgvi 1 Gi ¥gvW 2 AcvFikbwU A*UvigwUK witjyW
Acviikb| Bnv wbigoei wPH +'Lvibv n#jv-

ER

Reload
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UvBgv#ii Acv¥ikb ¥gvW mg~n

Mode3- Mode3 tZ UvBgvi 1Gi f~wgKv tMSY| GUv TR1= 0 1Z KvR K#i| UvBgvi 0 evBU T
I TLO 'ywU Avjv'v UvBgv#i eénvi Kiv ng| G Kvi*b Mode3 1K Split UvBgvi tgvWI ejv nq|
UvBgvi Acviikibi mgqg THO jK Kiv _v#K Ges ZLb iaygvi UvBgviwU tgwkb mvB#KjK
KvD>U K#i| Ifvitd-v Gi c¥i GUv d-vM TF1 tK tmU K#i| TLO K C/, TMBU, TRO, INTO Ge
TFO @viv msthvM [ wbqs;b Kiv hvq|

TRO —f Timer
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TMOD I TCON tiwR=+v#ii KvR

TCON.7 TCON.6 TCON.5 TCON.4 TCON3 TCON.2 TCON.1 TCON.O
TF1 TR1 TFO TRO 1E1 IT1 IEC ITO
TCON.5 TFO Timer O overflow flag, set when timer/counter O

overflows :
TCON.4 TRO Timer O run control bit
TCON.3 1E1 Interrupt 1
TCON.2 IT1 Timer interrupt 1
TCON.1
S

Timer Control Register (TCON) ( Bit Addressable)
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_r

TMOD I TCON tiwR=+v#ii KvR

If 1, Timer x is enabled, if INTx and TRx =1
X= 0 for timer 0 and X =1 for timer 1

0= timer, 1=Counter

M1 MO
timer mode is determined
by these bits

Timer Mode Control Register (TMOD
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UvBgvitK wewfboe tgviW tmwUs Kivi
tKvW

Initializing timer 1 in mode O

MOV TMOD,# 1000 0000 B

;Timer 1 in mode O, Timer 0 in Mode 0, both are configured as
timers

;Timer 1 is controlled by the external Pin13 INT1(NOte GATE
:]_),

Whereas the system clock clocks timer O;

SETB TR1; Start timer 1

SETB TRO ; Starttimer 0

CLR TR1 ; Stop timer 1

SIMP $ ; Infinite loop

NRFFCZEE TG QOGS JACICANNGIIA 6N




UvBgvitK +vUO©, +c I KHU?vj Kivi cxwZ

UvBgvitK +vU© ev +c Kivi Ro™TCON fiwR+v#ii ivb KHU?vj welU TRX e
Kiv ng| wm#+g#K hLb witmU Kiv ng ZLb TRx I witmU nqg Ges UvBgvil =+
n¥q hvg| UvBgvi*K Pvjy Ki¥Z mdUIgv#ii mvnvEh TRx tK cybtfmU Ki¥Z nq|
th¥nZz TCON GKwU welU G¥W?mGvej tiwR+vi ZvB TRx TK tmU/witmU K
tcOvMOVigi gva®g UvBgvitK mn#RB +vU©/+c Kiv hvg| thgb UvBgvi 0
+vU© Kivi TKvW nj SETB TRO Ges +c Kivi tKvW nj CLRB TRO|

TMOD #iwR-+v#i TMU welU Ges GeUvibvj BbcyU wmMbyvj eénvi K#i
UvBgvi*K K¥U3vj Kiv hvg| TMU nvB Ae™'vq INTx wmMbyvj @viv UvBgvi#K
K$U3vj Kiv ng| GwU cvjm IqvB_ wbb©#*qi Rb'LyeB DcthvwM| aiv hvK  Gi
Ae”'v tjv wks' cwigvcK...Z mgtqgi Rb cvj#mi Ae™'v nvB| hw™ UvBgvi 0 tK #
2 tZ Pvjbv Kiv nq Z*e TLO/THO=0000H, Gate=1 Ges TRO=1| hLb Gi AeZ
ng ZLb UvBgv#ii tMU Ab ng Ges K-#Ki nvi 1IMHz nqg| Avevi hLb 1jv.
UVBGVAI fMUAd Ag Ges TLO/THO Gi MbbvB nj gvBfuvim#KiU ¢vj
magqgKvij|




B+f>U KvD>Uvi wnmv#e UvBgvi

- ”l/ > To Timer,
Pin Tx TC” =1 | :
From Timer Control Logic

8051 Gi KvD>Uvi 16 wetUi| G-Uvibvj wcb (TOor T1) 1 +_#K 0 tZ ifcvs'i n¥Z KvD>UviwUi Bbwp#g>U ng]
KvD>Uv#ii AvDUcyU n¥e GKwU msLv| KvDw>Us mrdv#bi Rb™2 tgwkb mvB#Kj ev 24 Awm#jwUs wewi
tbg| KvD>Uvi mvaviYZ B#f>U KvDw>Us G eéluZ ng| KvD>Uvi TH ev TL tiwRovi#K Bbwp*g>U Ki#i| K
TMOD tiwRov#i C/T weU wbgceeifc-

hLb C/T=1 ZLb KvD>UviwU GKwU cvjm#K KvD>U K#i hv web 14115 tZ cO*qvM Kiv ng| G w
14 TO Ges UvBgvi T1 Gi 14 T1 ejv ng| G web 'yOwU tcvU© 3 +Z Ae™'vb K#i| UvBgvi TO Gi
Zlibrwieb P34+ K=iCevjriDrcboe ng| UvBgvi 1 Ges KvD>Uvi G web T_#K AvMZ mKj7K—
cvii| Avevi Abyifcfvie UvBgvii 1 Gi t1# C/T=1 n#j wcb 3,5 KvR Kiil



RECET

UvBgviii KviRi ZvwjKv ST TINTS ATATS

UvBgviii Acvikb ¥gvW mg~n ST GINTS ATATT

TMOD I TCON tiwR=v#ii KvR ST GINTS ATATI

UvBgvitK wewfboe tgviW tmwUs Kivi tKvW =T QIS AT
UvBgvitK +vU©, +c I KbU?vj Kivi cxwZ ST TINTS AT
wbw'©6 wWi#j Zix Kivi Rb"'UvBgviii cOv_wgK gvb wnmveKiY
UvBgvi eénvi K¥i wbw ©6 wW4j Zix Kivi Rb'mveizewUb

“«qvi I¥qf I cvjm IqvB_ gWzijkb Iiqf Zwii tcOvMOvg

B+>U KvD>Uvi wnmv#e UvBgvi ST™TF TIINTS AT
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WYY-Q : vodS HfETe
PRGN (RN
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NS A

« wmwiqvj I cvivjvj KwgDwb*+Kkb

* RS-232 9-wcb D UvBc Kvibti

 jvBb WavBfv#ii wcb I KvibKkb

* SCON #iwR+viii cOwZwU wetUi Kvh©cObvwj
« 8051 Gi wmwiqvj KwgDwb*Kkb tgvW

 SBUF #iwR=+v#ii cO¥qvRbxqZv
NRCFIFCGEAT WIS NGNS ACACNGHIE STHN




wmwiqvj I cvivjvj KwgDwb+*Kkb

ﬁ[wiqvj KwgDwb*Kk=3 A
wWwRUvj WvUv KwgDwb#Kk#bi 1+ hw' WvUviK GKwUi ci GKwU tcOib
Kiv ng Z*e ZvK wmwiqvj WvUv KwgDwb#Kkb ejv nq|

cvivjvj KwgDwb#Kk™3 hw' A#bK v WyvUviK GKH w+2g (Stream) AvKvii
tcOib Kiv nq Ze ZvK cvivjvj WvUv KwgDwb#Kkb ejv nq|
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RS-232 9-wcb D UvBc Kvib i

RS232 Pinout (9 Pin Male)
Pin 1 Pin 5§
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1. DCD: Data Carrier detect-g¥Wg mshy? Kiv nq|

2)RXD: Recevie Data-Data *K wiwmf K#i|

3)TxD: Transmit data —Data Transmit K#i

4)DTR: Data Terminal Ready- GB wcb mwpq n#j KvR Kiv hvq|
5)GND: Signal Ground-AwZwi® tfv#éR t_#K wWfvBm iyv Kiil
6)DSR: Data set Ready-thvMv#hviMi Rb'cOlyZ|

7)RTS: Request to send-cOevn wbqs;b|

8)RI: RING indicator: ¥Uwjtdvb jvB*b wiswMs]|
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SBUF #iwR+viii cO¥qvRbxqZv

Serial Data Buffer (SBUF) GKwU AvU we*Ui tiwR-+vi hvi fggwi G¥fW?m 99H| GUv WvUv KwgDw
WvUv U2vYwgU I wiwmf gy¥W eéiiZ ng| AvU weUi U2vYwgtUW evBU TxD jvBibi gvatg AekB
ng| SBUF G ivBU (write) Kivi mgq evBU*K +vU© I +c Gi mv*_ td«wgs Ki#Z ngq Ges TxD jvB#bi gv
UavYwgU Kiv nq|

X X X X X X X X

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SBUF RxD jvB#bi gva*g wiwmf Kiv WvUv evBU avib K#i| hLb WvUv weU }v RxD wc#bi gva*g wmwiqv
Kiv ng ZLb gvBFuvKHU3vjvi GFK wWid«wgs K +vUO/+c weU*K "~i K¥i Ges wiwmf Kiv WvUvi evBU*K
ciewZ©*Z WvUv evBU*K SBUF G ~'vcb Kiv ng| A_©vr WvUv evBU ivBU Kivi mgq SBUF GKwU AvDUcyU
Ges wiW Kivi mgq GKwU BbcyU tcvU© wnimie KvR Kii| wb*P SBUF Gi WvUv wiW/ivBU Kivi GKwU cO

t'Lv¥bv nj-
MOV SBUF# ‘D’ :Load SBUF=44H, ASCI|I for ‘D’
MOV SBUF,A :Copy Accumulator into SBUF

MOV A,SBUF :Copy SBUF into Accumulator
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REC RS

RS-232 9-wcb D UvBc Kvib+i S™H(F GINT® HAIGS

jvBb WavBfviii web I KvibKkb ST TIwCS ATRCI

SCON #wR +vi#ii cOWZwU weUi Kvh©cObvwj SF GO AR

SBUF #iwR+v#ii cO¥quRbxqZv ST TS AIAJ
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Y- : 8051
gvBFuvK+U?vjvii B>Uvivb
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1S AR

8051 B>Uvivb fmvm

B>UvivPb mvwfOm isewU+bi msMv

B>UvivP cOvBIwiwU I tf+i tjviKkb

B>UvivP wbe©v*ni avemg~n

¢-Uvibvj nvW®©Iqvi, UvBgvi I wmwiqvj KwgDwb*Kkb B>Uvivb

TRCHIPCREE WG 2N[OGG I GIIE 6N




8051 B>Uvivb fmvm

» B>Uvivb n3jv #Kvb GKwU cO*mméii BbcyU hv tKvb B#f>U msMwVZ nIgv wb# ©k Kii|
8051 gvB#uvKHU3vjv#i cuvPwU tf+i B>Uvivb _v#K| h_v-

» (1) External Interrupt O (IEQ)
» (2) External Interrupt 1 (IE1)
» (3) Timer/Counter O Interrupt (TFO)
» (4) Timer/Counter 1 Interrupt (TF1)

» (5) Serial Port Interrupt (RI/TI)
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B>UvivP mvwfOm icewU+bi
msMv

cOwZwU B>Uvivibi Rb"'GKwU K#i B>Uvivb mvwf©m isewUb (ISR
ev B>Uvivb nvUjvi (Handler) _vKv AZvekK| hLb tKvb B>Uvivb#K

mvnv#hi' Rb"Aby#iva Kiv nq ZLb gvBFuvKHU3vjviwU ISR eénvi K#i
cOwZwU B>UvivEbi Rb#ggwitZ wbw' ©6 tjviKkb _v#K hv ISR Gi
GF¥W?2m#K avib K#i
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B>Uvivb cOvBIwiwU I +f+i tjviKkb

B>UvivP cOvBIwiwU- hLb GKvwaK B>UvivP GKBmiY5 Gbvej ng ZL
tKvbwU AviM AcviiU nie Zv wb*©%ki Rb” B>UvivP cOvBIwiw
cO*qvRb| B>UvivP cOvBIwiwU (IP) tiwRévi bvgK SFR Gi weU#K
tmwUs ev wK-qvwis K#i 1cOvMOvgvi B>Uvivb tcOvMOvg Ki*Z cvii| IP
fiwRoviwU welU G¥W3¥mej| hw weUwU TmU ng Z¥e wbw ©O0
B>UvivPwU nvB cOvBIwiwU cv¥e| GKwU nvB cOvBIwiwU B>Uvivb tjv
cOvBIwiwU B>Uvivb#K weNce NUV+Z cvii wKs' tjv cOvBIwiwU B>Uviv
nvB cOvBIwiwU B>UvivbiK weNce NUviZ cv#i bv] hw' wfb
cOvBIwiwU wewkd 'yOwU B>Uvivb wiKzigq+ GKB m¥Y2 msMwVZ ng
Z+e mvavibfvieB nvB cOvBIwiwU B>UvivbwU AviM KvR Kite| hw' GKB
cOvBIwiwU tj#ffji GKvwaK B>UvivP GKB miY2 NiU Zie cOwZwU
cOvBIwiwU tiF¥  tcvwjs  O0%vKPvi _vK*e| D¥jgl” th 1jHj ovKP
CO¥BIW|WU axng&%KB cOvBIwiwU U*f*y B>Uvivb wiKz*q+ cv_OK:
Rb'eélZ nq|




B>Uvivp i tjviKkb- hLb GKwU B>Uvivb %oZix nq ZLb tcOvM
KvD>Uvi GKwU 6VK cgpUvii cO%ek Kii| #cOvMOvg KvDsUvi#i H£i
GFW?2m TjvW nqg| tf+i cxwZ _vKvi d¥j B>Uvivb tmvim©i wbw ©06
B>UvivP d-vM wK-qvi ng| G d-vM mg~n n#jv- IEO, IE1, TFO, TF1,
Ges TI.
GLv#b tf+i tjviKkb t_*K tcOvMOvg Gw-wKDkb iize ng| G mveizewUb#*
B>UvivP mvwf©m mveiaewUb (Interrupt service sub routine, ISS) eij|
RETI (Return from interrupt) Bbo2vKkb @viv ISS Tkl ng| 8051 Gi
B>Uvivb tf+i tjvikkb cOwZ AvU evB*U Ae™'vb K#i| d¥j RETI

)

Bbo#vKkbmn thb tgvU ISS AvU evB+#Ui tekx bv ng| Ab”vq tekxi fvM
t14¥IB GKwU Rvrau Bbo2vKkb wjL*Z ng| B>UvivP Gi tf+i tjviKkb wb*g
tUwedj T Lvibv nijv-
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B>UvivP wbe©v+ni avemg~n

1. wbe©vniZ Bb+3vKkbwU mqgvl3 K#i Ges +Vv#K cieZOx
Bb+2vKkb tmf Kii

2. GUv B>Uvibvjx mKj B>Uvivibi eZOgvb Ae™v (current
status) Tmf Kii|

3. B>UvivpP tfxi tUwedji wbw ©0 tjviKkib GUv Ae'vb
K#i| B>Uvivb tfi tUwej B>UvivP mvwfOm iaewU#bi
G¥W?m avib K#i|

4. gvBfuvKHU3vjvi B>Uvivp tfxi tUwej n¥Z B>Uvivp \
mvwfOm mve iaewU*bi (ISR) G¥WZm +fctq _v¥K|
gvBHuvKHU2vjvi B>UvivP mvwfOm isewUb wbe©vn Tige
Kéi hZTb ch©3l GUv mveisewUbi tkl Bb= aka*b bv

ACAMCAGHIE TGN
tcu
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¢-Uvibvj nvW®©Iqvi, UvBgvi I wmwiqvj
KwgDwb*Kkb B>Uvivp

Uvibvj B>Uvivb- 8051 gvBiuvKHU3vjvEii (pin 12) ev (pin
13) wctbi GKwU tjv tj#) ev wbiMwUT edge Gi d¥j GeUvibvj
B>Uvivb N#U| G B>Uviv#pPi d¥j Drcbce d-vM welU #v nj
h_vu$g IEO I IE1 (TCON) fiwR=+vi Ges hw B>UvivP
Transition activated (Negative edge) nq G i#K nvW®©Iqgvi
@viv wK-qvi Kiv ng| hw' B>UvivP tj#j activated nq Z*e
gvBHuKHU3vjv#ii B>Uvibv) nvWOIqv#ii cwie¥Z© GeUvibvj
tmvm© wiKz¥q+ d-vM Gi tj#jEK KHU3vj KHi|

UvBgvi B>Uvivb- Avgiv Rvwb 8051 gvB+uvK+U3vjv#ii TO | T1 bv#gi
16 wetUi 'yOwU UvBgvi/KvD>Uvi AviQ| Giv UvBg wW4j Drcbee Kivi
Rb ev gvB¥uvKHU3vjvii G-Uvibvj B¥fH Ui KvD>Uvi wn¥mie eélZ nq|
th¥nZz 8051 Gi AvwKO*UKPvi 8 we*Ui ZvB 16 wetUi UvBgvi G¥m
(access) Kivi Rb'cO#Z#Ki Rb“yOwU K#i 8 wetUi tiwR+vi AviQ| Giv nj

e LTl THO L TH1| cO¥ZK 01 1 h_vp#g UvBgvi 0 1 UvBgvi 1 cOKvk .,
K|




B>UvivP wbe©v#ni avemg~n

1. wbe©vniZ Bb+3vKkbwU mqgvl3 K#i Ges +Vv#K cieZOx
Bb+2vKkb tmf Kii

2. GUv B>Uvibvjx mKj B>Uvivibi eZOgvb Ae™v (current
status) Tmf Kii|

3. B>UvivpP tfxi tUwedji wbw ©0 tjviKkib GUv Ae'vb
K#i| B>Uvivb tfi tUwej B>UvivP mvwfOm iaewU#bi
G¥W?m avib K#i|

4. gvBfuvKHU3vjvi B>Uvivp tfxi tUwej n¥Z B>Uvivp \
mvwfOm mve iaewU*bi (ISR) G¥WZm +fctq _v¥K|
gvBHuvKHU2vjvi B>UvivP mvwfOm isewUb wbe©vn Tige
Kéi hZTb ch©3l GUv mveisewUbi tkl Bb= aka*b bv
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&-Uvibvj nvW©Iqvi, UvBgvi I wmwiqvj
KwgDwb#Kkb B>Uvivb

Uvibvj B>Uvivb- 8051 gvBiuvKHU3vjvEii (pin 12) ev (pin
13) wctbi GKwU tjv 1) ev wbEMwUT edge Gi d¥j GeUvibvj
B>Uvivb N#U| G B>Uviv#pPi d¥j Drcbce d-vM welU #v nj
h_vu$g IEO I IE1 (TCON) fiwR=+vi Ges hw B>UvivP
Transition activated (Negative edge) nq G i#K nvW®©Iqgvi
@viv wK-qvi Kiv ng| hw' B>UvivP tj#j activated nq Z*e
gvBHuKHU3vjv#ii B>Uvibv) nvWOIqv#ii cwie¥Z© GeUvibvj
tmvm© wiKz¥q+ d-vM Gi tj#jEK KHU3vj KHi|

UvBgvi B>Uvivb- Avgiv Rvwb 8051 gvB+uvK+U3vjv#ii TO | T1 bv#gi
16 wetUi 'yOwU UvBgvi/KvD>Uvi AviQ| Giv UvBg wW4j Drcbee Kivi
Rb ev gvB¥uvKHU3vjvii G-Uvibvj B¥fH Ui KvD>Uvi wn¥mie eélZ nq|
th¥nZz 8051 Gi AvwKO*UKPvi 8 we*Ui ZvB 16 wetUi UvBgvi G¥m
(access) Kivi Rb'cO#Z#Ki Rb“yOwU K#i 8 wetUi tiwR+vi AviQ| Giv nj

e LTl THO L TH1| cO¥ZK 01 1 h_vp#g UvBgvi 0 T UvBgvi 1 cOKvk ..
K|




wmwiqvj B>UvivpP- hLb wmwiqvj TcvU© KZ...©K GKwU evBU M, w
B>Uvivb d-vM Ges tcvU© t_#K GK evBU tcOwiZ ng ZLb TI B>Uvivp
ng| RI I Tl Gi th¥kvb GKwU tmU n# GKwU wmwiqvj B>UvivP wU2Mvi
SBUF tiwR+v# UavYwgUW wmMbyvj ivBU tkl nq ZLb UavYwgU B>Uvi
Ges hLb tKvb wmMbvj mau~b©fvie wiwmf nq I SBUF tiwR+v#i ivBU
Afcyv K#i ZLb wiwmfW B>Uvivb RI ng| wmwiqvj fcvU© B>UvivP/wmwiqv
B>Uvivb Abvb B>UvivP A¥cyv mvgvb 'wfboe| Gi d-vM nvW®@Igvi Qviv wK-
bv| Kvib GKwU wmwiqvj tevU© B>Uvivibi Rb™yOwU tmvm®© RI | Tl| B>Uvi
fmvm© AekB G wba®©vib Ki¥Z ng Ges B>Uvivwbs d-vM mdUIqgvi Qviv wK-

Kiv nq| \
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RECRG

. 8051 B>Uvivb fmvm =T GO AET
«  B>UvivP mvwfOm iewUibi msMv =T GIINTO AT
+  B>Uvivb cOvBIwiwU I tfi tjvKkb =T TINTS ATATI

* B>UvivP wbe©v#ni avemg~n T GINTS AAI

¢-Uvibvj nvW®©Iqvi, UvBgvi I wmwiqvj KwgDwb#Kkb B>Uvivb T TE TINTS
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1S AR

451G, fGrasf5ifo aas 8 9912fE Gi web WvqvMOvg

Bb-+2vKkb tiwR-+vi, WvUv tiwR=+vi I wewR d-viM

LCD KgvU tKvW mg~#ni ZvwjKv

LCD tZ WvUv wWm#cg Kivi tcOvMOvg

¥gwlU?- KxteviW©Oi MVb

Kx Pvcv wba©vib I mbv3Kitbi avc
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G Gi web WvqvMO

LCD1
LMO16L
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fera=1f51fS Gi web
WvqvMOvg

SLEO orcral Biack Dagran
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Bb-+2vKkb tiwR-=vi, WvUv tiwR=+vi I
wewR d-vM

LCD Gi Afsl#i tiwR6vi wmijz (RS) bvgK 'yOwU
jeZijc~YO BbcyU tiwRovi Av¥Q[ hw' RS=0 n
KgvU tKvW tiwRévi ev Bb+2vKkb tiwR+vi wbt'©
hv eenviKvix#K clear, display, cursor at home BZvw K
tcOitbi mythvM #q| Avevi hw' RS=1 nq Z*e Wv
tiwRovi wbt ©k K# hv eénviKvixtK LCD tZ Wy
cO’k©*bi my*hvM #q

wewR d-vM LCD tZ c~#%¥©i Bb+2vKkb mgv
C|eWZ© Bb+2vKk#bi Rb"Zwi wKbv Zvi GKwU B

IIIIIIIIIIIIIIIIIIIIII




LCD KgvU tKvW mg-~#ni
ode (Hex) CD Instruction Register
Clear dismv

Return home

Decrement cursor (shift cursor to left)
Increment cursor (shift cursor to right)
Shift display right

Shift display left

Display off, cursor off

Display off, cursor on

Display on, cursor off

Display off, cursor blinking

Display on, cursor blinking

10 Shift cursor position to left

14 Shift cursor position to right

18 Shift the entire display to the left

1C Shift the entire display to the right

80 Force cursor to beginning of 1st line
CO Force cursor to beginning of 2nd line
38 2 lines and 5x7 matrix

NRFIFCZEAR SOG ARG JACICNGHII 560

MMAOAX>00NUIONAN-=- N




LCD tZ WvUv wWmicg

Iiive: +~ AN

MOV C BbévKkb eénvi K#i LCD tZ WvUv wWmicg Kivi tcOvMOvg t'LvEbv n#jv-
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tgwU?: KxteviWOi
MVb

KxtevWO 8051 Gi GKwU AwaK eelZ
BobcyU wWIfvBm| me©Owbgeoe tji
KxtevWO KZKwj tiv I Kjvg tgwU+
mvRv#bv ng| CPU GB tiv Ges Kjvg DfgB
MONY K#i| hLb tKvb GKwU Kx Pvc t'qv
ng ZLb GKwU tiv I Kjv¥g msthvM cvq|
wbigoei wPH 4x4 tgwU24K 8051 Gi
'yOwU tevU© (tevU© 1 Ges TevU© 2)
Gi mv¥ msthvM Kiv n¥g*¥Q| tiv Fv
AvDUcyU TcviUO1 mv+_ Ges Kjvg fFJv

DI ~.,1 | 1~ LA A s ~F sy N A I/ i\



Kx Pvcv wba®©vib I

mbv>Kitbi avc
KxtevWO© 8051 GI GKwU AwaK eeuZ
BocyU wWfvBm| me©Owbgoe 1
KxtevWO KZKwj Tfiv I Kjyvg tgwU?a*
mvRvibv ng| CPU GB tiv Ges Kjvg DfgB
MONY K#i| hLb tKvb GKwU Kx Pvc t°'gv nq
ZLb GKwU tiv I Kjvig msthvM cvq|
wbigoei wPi 4x4 tgwU2#K 8051 Gi
'yOwU TevU© (tevU© 1 Ges tevU© 2) Gi
mv¥_ msthvM Kiv n¥g*Q| tiv v AvDUcyU
tevEJ ©rmvt.- Ges Kjvg Fv BbcyU tevEU O
mvi ms+hvM Kiv n¥g+Q|

——— 7 7 7 L
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RECRG

. gAFG, fSraafsifS 93 8972f% Gi web WvquMOvg ST=TF GIIHTO ATATS

. Bb=2vKkb tiwR<vi, WvUv tiwR=vi I wewR d-vM ST=NTF GINTS ATA

. LCD Kgv0 tKvW mg~#ni ZvwjKv ST=T3F GINTS ATAT
. LCD tZ WvUv wWmécg Kivi tcOvMOvg T=NTF TINTS AT
. #gwU? Kx¢eviWOi MVb =TF GINTS AT

+  Kx Pvev wba©vib I mbv3Kitbi ave T GIINT® ATAC
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A5 AR

*« 8051 tK DC Motor Gi mv¥_ B>Uvifdwm

* 8051 tK Stepper Motor Gi mv#_ B>Uvitd

8051 Gi mv¥ ADC wP*ci B>Uvitdwms

*« 8051 Gi mv¥ DAC wP#ci B>Uvitdwms

8051 GiI mv¥_  Temperature sensor
B>Uvitdwms

8051 tK Dot Matrix Display Gi

.B>Uvitdwms




8051 tK DC Motor Gi mv+_

Rl lvitdwmec
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8051 tK DC Motor Gi mv¥ B>

wWwm gUi BjKiU2vguMibwUK BUvKkb bxwZ#
Drcbeoe K#i| ivwbs U¥K©i tP+q +vwU©s UK©O Drcb
Rb"AwaK Kv#>U cO*qvRb ng| 8051Gi mvE_ wWwm
mivmwi B>Uvitdwms made bqg| Kvib wWwm gUi#K Pv
Rb™ th cwigvb Kv#>U cO*qvRb Zv gvB*uvK# U3V
cOevwnZ n# Gi IC bd n¥q hvie| GQvovl gUHii
wecwiZgywL nlgvi mgqg tfviéR "uvBK Drcbee
ng*uvK%UaVJw*K Lye mniRB bod K*l tdj¥Z ¢

GKwU wetkl WavBfvi mvwK©O©*Ui avafag 8



8051 tK Stepper Motor Gi mv¥_ B>Uvi

n /Toaleppu ol
- supply

-
L

tocvi gUi Ggb GKwU wW1fvBm hv -1, o
B*j KwU? KVJ wmM bVJ* K DSHCH0_ o Uuhooos Sigpe Mok

tgKvwbKvj kw#Z ifcvs'i Kei| wWe | oL %O
WavBf, WU tgwU? wcO>Uvi, . anill
IfevwU- BZVW\:tZ CWRkb K:i:)UaV*ji i 1 ( l'ﬂ'l‘l!‘ﬁ‘l
Rb™técvi gUI eénvi Kiv ng| #+cvi it |

gU#i cvigvb>U gvM#bU fivUi Ges g
t+=Ui _viK hv wP# t'Lvibv n¥g*Q)|
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8051 Gi mv¥ ADC wP*ci
B>Uvitdwms
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8051 Gi mv¥ DAC wP#ci B>

DB E RO GIF AV ERI SIS (3 (SUCEHIGRE | = & 4




8051 Gi mv*+_ Temperature sensor Gi -

B>Uvi¥dwms

+UrGviiPvi tmYi nijv Ggb GKwU wWfvBm hv
ZvegviviK BiKwU2KVj wmMbV4j ifevd'i K| G
KviR mvaviYZ _vwg©oi eénvi Kiv ng
_vwg©4ii HwROVY Zvegvlv cwieZ©#bi mvi_
cwiewZ©Z ng| wKs' G cwieZ©b wjwbqvi
btn| Avi G aitbi tmYi wnmvie mvaviYZ
National Semiconductor Corporation KZ©...K
cO™'ZK...Z LM34 ev LM35 wmwiR eélZ nq|
wbigeei 'yOwU tUwe%j h_vuig LM34 1 LM35
wmwitRi tmYi mg~#ni wmijKkb MvBW
t'Lvibv nfjv-

LM34 temperature sensor- LM34 wmwiRwUi
tmYi fjvi AvDUcyU Hv#&R wjwbqviwj
(lingarly) dvitbnvBU Zvegvivi mvi_
mgvbycvwZK| LM34 Gi tKvb G-»>Uvibvj

v
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8051 tK Dot Matrix Display Gi mv¥_

B>Uvitdwms
Kx¥fevWO 8051 GiI GKwU AwakK

eéuZ BbcyU wWivBm| me©wbgoe

¥ KxdevWO KZK wj tiv I Kjvg —

tgwU?+ mvRv+bv ng| CPU GB fiv
Ges Kjvg DfgB MOnY K#i| hLb
tKvb GKwU Kx Pvc t'gv ng ZLb 2

GKwU Tiv I Kjvtg ms*hvM cvq %
wP3I 4x4 tgwU24K 8051 Gi 'yOwU
TcvU©O (fevU©O 1 Ges tevU©O 2) Gi

mvE -msthvM-Kiv n¥g+Q| fiv Fjv

AvDlIcv] FevEL IO mvE Gec KivAa

BERE

03 02 D1 D0

Port2
(n



RECRG

« 8051 K DC Motor Gi mv¥ B>Uvitdwms
ATQT]

« 8051 *K Stepper Motor Gi mv+_ B>Uvifdwms
OGNS ATd(]

. 8051 Gi mvi ADC wPici B-Uvitdwms =T
CIGIC

e 8051 Gi mv¥ DAC wP#ci B>Uvitdwms
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