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687 1 MICROCONTROLLER AND EMBEDDED SYSTEMS

~ 4.1 Define Instruction and Instruction set,

" 4.2 Classify the 8051 instruction _

i 4.3 Describe the function of each instruction.

. 4.4 Discuss short, absolute and long range.

. 4.5 Explain the Addressmg modes of 8051.

m 5. Understand the Assembly Language Programming of the Intel 805 1)
e ‘Mierocontroller.

s 3.1 Define (i) Assembly language (ii) Assembler and {iii) Linker (iv) IDE. .

= 5.2 Mention the fields of an assembly language instruction.

" ‘5.3 State the meaning of CPU Instruction and Assembler directives.

e 5.4 List the commonly used Assembler directives.

: : 5.5 Mention the steps to create and execute assembly language program.
. 5.6 Identify the files in assembly language program.

:. 5.7 Explain the step-by-step action of the 8051 upon applymg power on
. it.

- 5.8 Write simple assembly language program for the 8051.
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nderstand the Fundamentals of Micro controiler.

Define Microcontrolier and Microprocessor.

List the basic building blocks of a Microcontroller.

Compare Microprocessor and Microcontroller.

Mention the types of Microcontroller.

Describe the Harvard and Von-Neumann archltccture

Compare CISC and RISC.,

Mention the field of Microcontroller apphcatlons

List the commercial Microcontrollers with salient features

Mention the criteria for choosing a microcontroller

derstand Features of the Intel 8051 Microcontroller and PIC,
Define 8051 family.

2.2 Mention the features of the Intel 8051 microcontroller and PIC.

2.3 Compare the features of different member of the 8051 family.

Understand Architecture of the Inte] 8051 Microcontroller
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microcontroller.
3.2 Explain the programming model of the 8051 microcontroller.

mentioning the function of SFR, Register bank, bit addressable
general purpose RAM.

3.4 State the function of each flag of the PSW register.

3.5 Explain the pin and signal of the 8051 microcontroller.

3.6 Describe the Clock and Reset circuits of the 8051.

3.7 Compare Atmel 89C2051 and 89C4051 with 8051.

Understand the Instruction Set of 8051 Microcontroller.

P

3.1 Describe the simplified Block diagram of the Intel 8051

3.3 Describe the memory -organization of the 8051 microcontrotler!
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Understand the Subroutine.
6.1 Define Subroutine.
6.2 Mention the Advantages of Subroutine.
6.3 Describe calling and returning from Subroutine.
6.4 Write Subroutine for creating delay.
Understand Programming 8051 in C.
7.1 Mention the reasons for writing program in C.
7.2 List C data types and operators for 8051
7.3 Describe creating time delay in C. :
7.4 Write program in C for. sending data to port, Accessing code ROM, n
Data serialization and interrupt operation. :
Understand I/O port Programming.
8.1 List the I/O ports of 8051,
8.2 Mention the purpose of Pull-up resistor.
8.3 Write code for configuring port for Input.
8.4 Write program for receiving and sending data through 1/0 port
8.5 Describe the alternate functions of Port-3. -
Understand the 8051 Timer/counter
9.1 List the function of a timer.
Discuss the mode of operation of timer.
Describe the function of each bit of TMOD & TCON Register.
Write code for setting timer in different mode. '
Explain the procedure of starting, stopping and controlling timer.
Calculate the initial value of timer for creating a certain delay. !
Write subroutine for creating delay of certain amount of time using’
Timmer. i
9 Develop program for generating square wave and PWM .
9.9 Describe the Timer as an event counter.
Understand 8051 Serial communication.
10.1 Define serial and parallel communication,
10.2 Describe the RS232 9-pin D type connector.
10.3 Describe the pins and connections of line driver{Such as MAX232).
10.4 Describe the function of each bit of SCON register,
10.5 Describe the modes of serial communication of the 8051.
10.6 Describe configuring and setting Baud rate of serial port.
10.7 Mention the purpose of SBUF register. _
10.8 Write program to transmit and receive data through serial port.
Under Stand the Interrupt of the 8051 Microcontroller.
11.1 List the source of interrupt of the 8051.
11.2 Define Interrupt service routine (ISR).
11.3 Mention the interrupt priority and vector locations.
11.4 Describe each bit of the interrupt enable (IE} register.
11.5 Describe the procedure of enabling and disabling interrupt.
11.6 Mention the steps in executing an interrupt.
11.7 Describe the register protection during interrupt.
11.8 Describe Extermal Hardware, Timer and SBerial communication:
Interrupt.
. 11.9 State the common problem with interrupt.
m712. Under Stand LCD and Keyboard Interfacing.
' 12.1 Describe the pin diagram of LCD.
12.2 Describe the Instruction register, data register and busy flag.
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12.3 List the LCD command codes,
12.4 Write Program for displaying data to LCD.
12.5 Describe the organization of a matrix Keyboard. :
12.6 Explain the steps to detect and identify the key pressed
12.7 Write a keyboard subroutine to send the ASCII code for pressed key to
a port.
Understand real world interfacing
13.1 Describe interfacing the 8051 with a DC motor.
13.2 Describe interfacing the 8051 with a stepper motor.
13.3 Describe interfacing ADC chips to the 80S51.
13.4 Describe interfacing the DAC chips to the 8051,
13.5 Describe interfacing temperature sensor to the 8051,
13.6 Develop program for above interfacing circuits.
13.7 Explain how to use off-chip memory with the 8051.
13.8 Describe interfacing the 8051 with a Dot matrix display.

Test a program to send a data to port P1 and p2.
1.1 Draw the flow chart.
1.2 Start a simulator program.
1.3 Type the program.
1.4 Save the program.
1.5 Compile the program )
1.6 Run the Simulator and observe the execution of the program.
Test a program to copy 8 bytes of data from RAM location staring a
. 30H to RAM location starting 50H. .
2.1 Draw the {low chart.
Start an IDE .
Type the program.,
Save the program.
.2 Compile the program .
-6 Run the Simulator and observe the execution of the program.
Test a program to transfer the 16 bytes of data frcm ROM
staring at 30H to RAM location starting S0H.
3.1 Draw the flow chart.
3.2 Startan IDE .
3.3 Type the program.
3.4 Save the program.
3.5 Compile the program

4.2 Start an IDE ,

4.3 Type the program.

4.4 Save the program.

4.5 Compile the program

4.6 Run the Simulator and observe
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Test a program to get the vale of x and send x* to p2 continuous!,

5.1 Draw the flow chart.
5.2 Startan IDE .

. 5.3 Type the program.
‘9.4 BSave the program.
5.5 Compile the program

5.6 Run the Simulator and observe the execution of the program.
Test a program to get Hex data in the range of 00-FFH from the port,

6.1 Draw the flow chart.

Start an IDE .,

Type the program.

Draw the Flow chart.

Type and save the program.
Compile the program.
velop and test a program for flashing LEDs.

Draw the Flow chart,

Type and save the program.

Compile the program.

Download the Hex program to 8051 code memory.
Construct the circuit,

.6 Power the circuit and observe the output.
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Run the Simulator and observe the execution of the program.

Develop and test a program for displaying 0 to 9 on 7-Segment|

display.

8.1 Draw the Flow chart.

8.2 Type and save the program.

8.3 Compile the program.

8.4 Download the Hex program to 8051 code memory.
8.5 Construct the circuit.

8.6 Power the circuit and observe the output. .
Develop and test a program for Generating Square wave.
9.1 Draw the Flow chart. '
9.2 Type and save the program.

9.3 Compile the program.

9.4 Download the Hex program to 8051 code memory.
9.5 Construct the circuit.

9.6 Power the circuit and observe the output.

Develop and test a program for Interfacing Keyboard.
10.1 Draw the Flow chart.

10.2 Type and save the program.

10.3 Compile the program.

10.4 Download the Hex program to 8051 code memory.
10.5 Construct the circuit. i

10.6 Power the circuit and observe the output.

Develop and test a program for Interfacing LCD.

11.1 Draw the Flow chart.

11.2 Type and save the program.

11.3 Compile the program.

11.4 Download the Hex program to 8051 code memory.
11.5 Construct the circuit.

11.6 Power the circuit and observe the output.
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The 8051 Microcontroller and Embedded system_ Mazidi
The 8051 Microcontroller _ 1. Scott MacKenzie
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Develop and test a program for Interfacing DC Motor. !
12.1 Draw the Flow chart. ' :
12.2 Type and save the program. _ ;
12.3 Compile the pregram. : !
12.4 Download the Hex program to 8051 code memory.

12.5 Construct the circuit.

12.6 Power the circuit and observe the output,

Develop and test a program for Interfacing Stepper Motor. :
13.1 Draw the Flow chart,. _' ;
13.2 Type and save the program. . o
13.3 Compile the program.

13.4'Download the Hex program to 8051 code Memory.

13.5 Construct the circuit. : :

13.6 Power the circuit and observe the output.

Develop and test a program for Interfacing DAC,

14.1 Draw the Flow chart.

14.2 Type and save the program.

14.3 Compile the program.

14.4 Download the Hex program to 8051 code memory.

14.5 Construct the circuit, '

14.6 Power the circuit and observe the output.

Develop and test a program for Interfacing ADC.

15.1 Draw the Flow chart,

15.2 Type and save the program.

15.3 Compile the program.

15.4 Download the Hex program to 8051 code memory,

15.5 Construct the circuit.

15.6 Power the circuit and observe the output,

Develop and test a program for Interfacing Temperature sensor.
16.1 Draw the Flow chart.

16.2 Type and save the program.

16.3 Compile the program.

16.4 Download the Hex program to 8051 code memory.

16.5 Construct the circuit.

16.6 Power the circuit and observe the output.

Develop and test a program for dot matrix display.

17.1 Draw the Flow chart. _ '

17.2 Type and save the program.

17.3 Compile the program.

17.4 Download the Hex program to 8051 code memory.

17.5 Construct the circuit, :

17.6 Power the circuit and observe the output.

[REFERENCE BOOKS]

8051 Tutorial_ Donal Heffernan ™
8051 Microcontrollers. An Applications-Based Introduction_David Calcutt\Fred®y
Cowan; Hassan Parchizadeh _ - '
Microcontrollers Theory and Application - Ajay V Deshmukh

III.lIIIIIIIIIIIIIIIIII.IIII.I HEE WS -



3 | TR 3w (IE) | ‘ .

Z-fiom s Aefips o
(s¢f® o 2rea 1 Safba Bar s @ | A O TH- 1) axdo =20

«-fasm wefre &
(;oﬁﬁﬁwuoﬁamﬁwmlmmm-m) © x 30 =90

o-fem AP &Y | <
(uf5 o e | ¢f53 TR e 7a | effeld At TH- v 1) b x ¢ =00

4B : bo )

@ﬁwm




ﬂjé"ﬂ[//

--> T rwewem _—__c%-ﬁr;m_m;__il

o | i -
3.5 | TIRISIEER € WRIHPTEER A 3¢

W | 3.5 | TETERTRETE se
3.5.% | WREPETT o g
SR | WA GiEe 39 T e sq |

B[ so | TRIGREGETR ¢ MY T ndI o |
Y8 | TACHFIICHECAR STECSH BIFI A 0 |
v¢ | Trerd e setrewE wiEmes adw 2D

: 5.¢.5 | Harvard I Von Neumann S(&Be5143 e a8 l:

3.0 | PremRunt @ SraRaafd aq g a8

3.5.5 | FWCAA BAHEE (A SHEHR (Pranzasf) ¢
B | .63 | FafeEws G (0 SBHR (WRWEa(y) MEERwTge L
' 3.9 | TIECFFCLRCER LTSRS STENFR aq |
TSv | T MREATRIG (A v |
| s | TR S e S oy  |My
- 257 8051 @ Aoy NMBFFTHEMR MRy [l
Smaas - L
n Q.2 Qﬁﬂﬂ to .'
2.y | MCS-51 7fam ) Go |mg

22 | 3057 8051 TRIGIIEER ¢ PIC MAGEFRCGE WPl Srgadad | ¢o
2.3 | 30%W 8051 WATIFIITHATSA C4r7E] o
333 | PIC WETSHITLRINRR (18] @

20 | 8051 *fFanam fafey v tafEr g 62 |
ER-R) MCS-5] 43 TR a3 -
203 | MCS-51 WEGHFTRETER THIRL “&S @3
= - |
oo | g AL
05 | %069 8051 MRHFHHMLAR M g9 GHE I a»
°.3 | 8051 WITHFRTHENAR (nafae wea L
0.0 | 8051 TRTHISTRNTCAT (TR 15 vo |oH

‘ e ___ .I . g B [ ] _- . _ » .l I.I. - | | I. .I



T CICITE T (FSFE A @ ITF)
.00 | SerEA wB GrAd w8
©.0.8 | (I BIRHA (RIGIOIE (JRITHR) Y
©.8 | (eI SOTOR GUS ((HaeTEe) ferbR 3 »q
W | ¢ | 8051 TRHITZEIER P @ Pt Grisim i o
w iR I soswﬁmwa‘immw»sﬁmﬁmfiﬁ 0
VY | FP A S0
faes s

g

LE [ay | froim @ fAoh o6

.l

» ]

o . IR et FAES Fewd

- ¢y | eI R e CRTR »»
By zo | PIIRS Mol ¢ ST (SrEaivs 3! &b
. 2.8 A5 AIEE AR [GLAIBS ¥R Tiferal s00
| C.¢ 8.0 | SRR (2T 0B ¢ MWL 7 BHR T a0
" ¢4 | 8051 MEEEFREII R AT A 401 N1 7 F0ER Il | Sod
:: QBB 4 STV 7] e sox
L]

b3
% | 82 | 8051 as ferhm orlafar o
B [Mge | 2o Wofmm srrRfm 3 vo
W | 8.8 | IV (R, SHTANFEE I WA AR (A TG va

8051 07 SEAL TS AT

—

.: B2 s09
SR am-ﬁ‘m At TR I Y04
W [T vo [ mewion W @ geady 3¢t Sob
A [ u8 f%-m@vfawwwﬁ_wwﬁwcmm Sovr
o ™ o "atam R N RN

Yo | My



xdii

] P Sty 8051 TRearrwaTe et | .
7o * |

9.0 S¥
.y ﬁmcm%mmq%qu 338
2 [ 8051 9% w1 ©oiore qaw 6 TTIGLAA OIera] 338
) sosmawfﬁwﬁﬁf@mﬁ?@ﬁaeﬁmm 339
L8 | rodd 9T & B camam

[ uq—]'. .'

SE———
III.IIIII..II..I
.I.III.IIIIII.I

e _
; RY/SHER% Co1fE cenmttre o
; Lv.; boes 93 NG/ ToTT (NI Tl 329 ]
YR | -1 aRerBran Soen Sy g 329
B 2758 RO AR oty sa»
| v-8 | ING/SITES (oMb wierew o @ o (AR (2T 33 )
(L v | ¢ 3 a3 faog o8 a0 N
> [INAEEEN 8051 93 IR/ e
| b | ORI 1w et | s08 |om
| >3 [ 8051 4 SRAR/ATSTR S TRAN caferbraaTz WA | Ses |
|_®.5 | TMOD Register bod.:
®.2.3 | wHeq waagsae ¢ g
.0 | BRI WA [ S doq
[ 8 | trRume Sy Ie e 93 core 3o
».¢ ﬁi‘mawme,weﬁmefﬁmw S
5.5 awﬁh%hﬁawwmﬁawﬁm 30
.9 | BIZNIY IR%E IR 805 (TN s80
b | EAED e WS @ PWM Q7 BT AT ey
EE iwﬁw@%mﬁ:mﬁimmm .
e
voe Fifwt S
Yo.0 | Bfaam _ .
3o | P e e FRE A
0.3 | W9 232 Rk 9 o wiea wieTon
209 | IR FRSTRd 3 6 s1eear Ay
0.8 | INeY FRTiIEE verTg FIS SR
30.¢ | 8051 92 Pifme sl TEAICRT I
0.5 | Ml o7 Band rate B3 @ yegt e
2.9 _| SBUF (@fenSiaa Soevy Sra
so.b | 8051 7 it (ot TIGTT T6! (9 @ WG (e




3.0 | ofa
355 | 8051 97 SHEIT U7 IR S _ Sy
B [ys2 | BBM@I6 MSH PioA ' Sbbr
| 5o [TORIT Saner 8 (55 WA Trgd 3 } . b
W [ 558 [ o @ @REOR IE 3 S
v BB ST I @ NI I A A a0
. 0.0 | Q%06 TORIG AW PR Srgd T4 40
D [ 5.a | 3OMIe3 T (AISE0R A A PR
 [oov | Q1S SeET, Weﬁﬁmﬂﬁﬁ@ﬁmﬂmﬁm 3 |
s | ZTOMERA SRS TEl e - sao (Mg
ol :
o | TR @ S-S IABHRTTHRL | |
B Sy | «eors @R T s vy |My
o | Sae | SR (EPET, Bl cRierBR @ 1w it <ef o |
B [Tsre | gabie S e _ wo |B
B | 338 | LCD- €5 BBl & (@i B wE | M
) Tt | 9o0 GE F-ETeR 15 qHR ' we |mg
B 5o | aes S 51 Aeead @ DiFseaem us IR "
RIS (A% @1 51 &5 ASCII code AT W-(IM6 mwﬁﬁw (oAt Shb |
; " | |
— - _.._._...' :
| e 51 GIBGER 7N 8051 @A TORATERR ad -
o2 | 8051 @3 FA (oA CWBIAR TORCTOR 0 g
P oo | 8051 97 Afeh ooFT @ ToiREr 4 200 |ul
| [T3e8 | go51 @A A feufi Bopt «a TomEtR 208 |Mm
M o7 [ 5051-a7 SR GoITADIR (AR ToTAOT a9 ot |
W% | dov | 8051 O3 AR AT G TRA 208 | M
K | 03 |'b wilw fed A% S 8051 THRTIOR 2o
" Sor [ O (va® feMEd A 8051 €7 TORCEOR <4l WY ]

s » m = ] W



R Wl W e W T e *ika TR, olfe N, wire AN, e Y, iy e A o T BT R, Y, e R - e
- ' Cib

) W Understand the Fundamentals of Micro Controller |
. A
D L e e B Lo T e T R R e T R I O e A T R R X I R

Yo i
(Introduction) . - S
a@mw%@aqﬂiaimmﬁ%ammwhﬁﬁﬁﬁmmi
Computer WSl WAF IS T U | QOHF Calculation, Data Storage, Networking,
TR JTofew, conifive, faifde, AT e, afre fewiza, QRT s, aRmen e
Wammﬁwﬁmmﬁ%ﬁ@mm@memmémwﬁﬁa
mm,ﬁm,@ﬁaﬁﬁ,mﬁmlcmmmm'mﬁﬁa
mc&rﬂmﬂawwﬁmﬁﬁﬁfwﬁammmzﬁmﬁw,wmm@m
ﬁﬁmm@m%wm:@@wwwm&mmm
wwaﬂmlamaﬁwaﬂ#%mﬁmmmrwﬁqﬁﬁmﬁwm
_mwmaﬁmmm,m—ﬁﬂmmﬁrﬂwamﬁﬁwﬁ#mmm,w
Turares fobn {Embedded System) a1 « wmmﬁmﬂmﬁrmﬁww%m
AR |
)] iﬂm@ﬁmﬁna«mﬁmw‘sﬂwwi
(X) Von Neumann @R Harvard Wif¥5ssiaa FTE GIATS AT |
() METFIFCGER 6 NETHLTFTR T T2t #71% 9c |
(8) WIRCTFIITHRMTER ATATHT HIATS 21274 |

3.3 Wﬂmemﬂmm@t

(Define Microcontroller and Microprocessor)

33,3
(Microcontroller) - '
W 9 ABETE M (Integrated circuit) 3 IC, IR My] Y@ AR
(Processor), RAM (351%), T (ROM), I/0 Port @ 335w (Timer} % 4 1 aft firg frez
97T ey frerza aff TRHGIR oW wEm s g Tm wATE A
mwwmmﬁﬂmwwwmew-mm| afp
T TR AR G QI | TIRCHFCGIAER SRR M- TV Remote Control B FrG
BTG e | .
s TiReaeCg R Syma @2 Block (741t Tet

CPU RAM ROM

IjO . Timer Sereal Com Port
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(%) aft @b G IfGuwde 641

(}) TR, (Tif, 1/0 RS 2 4r

() SRR (I, G IN 6 Yo T AT |

(%) Tréewa ¢ TEbemR LoETe Ry

() F© HToN S T4 AW |

(5) fefedm™ 1/0 TT=S = |

(=) aft «3fb e B a1/ C)

3.5.% AT

(Microprocessor)
Waﬁm%ﬂhmﬁ@mﬁ%ﬁmaﬁwmwwmma
qamumﬁ@amwmmlmﬁﬁmmﬁ%ﬂmhﬁw
mwa«&ﬁﬁwmm&ﬁﬁmwﬁ%ﬁwmﬂm%ﬁmmmﬁn
FouiReRrs TRWHATHT CISAY As weas MIFT K @ T SR S
mmmmﬁﬁmﬂﬁmmcmﬁmmwfﬁﬁﬁﬁmz
maﬁvﬁfﬁaaﬂﬁmmﬂawmmlaﬁﬁi%amuoﬁmiimmmﬁw%mm
aWWWWemmqaﬁmﬁmmﬁ@IﬁWﬁ?ﬁ
-ﬁrﬁmm,aﬁmﬁmﬁaﬁqmmwﬁtﬁwﬁaﬂwﬁmmmw.
wmmxmmmmamuo%wammwﬁaﬁmwm#mmm
i 9k 1/ O FeeiRe rdae A @ fe 304 4 )

il e
Ll

TR

< » 1/0 =g

f505-3.2 : NECFLTIACER 104 (i 6 170 feerzems s :

Waaﬁﬁfﬁﬂmﬁiﬂwﬂmmw:mwﬁmmm:
STRRATITR AR R 0 9L 1 4% I | (A G35 B e 5 SrEA
Wﬁﬁﬁmm&c@ﬁaﬁﬁ@mmﬁ@qmawm
mcﬁmﬁmﬂ{mwm,mmﬁmmmmamwﬁmm
A |
wﬁmﬁmwwﬁﬂﬁﬁﬁﬁaﬁwmlﬁﬁ?mﬁm—wﬁmmﬁwﬁﬁﬁ
(ALU),mfﬁﬁm'mamﬁmeﬁiﬁti@ﬁm

AR

wifaeafbe/ #ftw THT AMEPBR S
(Arithmatic Logic Unit) {Register Array)

FCEE © Digfie BTG
{Control & Timing Unit)

-39 : TREHTERER AR 78 SN
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t et L

. . _ . cﬁﬁ'@t@f__ N 9
WETFATHEE F19 (Function of Microprocessor) :
(3) ﬂﬁmALUmmmmﬁmecﬂF@ammmu
() «ft T TSGR Mg WRERFATER Frotan g o ¢ 170 e wam
7R a3 BrEfue Tw IR
(¢) aft GfePBR GRTER W ALU 9% #TIBR IS IIFS Tb] @ FeTEALS FAFSI
S IS -
(8) ff 3R wewre g o (ROTS TS A GR G TR FIH FACS A |
(¢) «of St AT W ey cuafoe 170 fEoidms Fmd T somEfic 3T 9 ST ATH
MY T AL T30 Fwad TG
(v) «ft fafeg (*faream TotoR faremes W Sy e 7 3
(2) aff ORI (AT TR H7A IR AR (T SN T T |
5.3 TREFHFEGETER G 33 SRS i _
(List the Basic Building Blocks of a Microcontroller)
TREFFAPIR (Microcontroller) : TXERTRFR TN €3G Fwbs MET A IC T NG 42
ST, T (RAM), 7 (ROM], 1/O Port @2 312aR 1@ i 1 off @3 wuer=yf o=
s a3l TRIFREEEIRE GRS 39 ST 9Be w0 a7 ofef B3fha af wa wm -

v
I/0s
CPU RAM ROM/EPROM/ Parallel
— 1 EEPROM and
+«—1{ Timing Serial ’
Control Registers +
Unit
| : DAC .
. . r
| OS(.:Lllat';or Additional Device-Specific \?U'M >
Circuit U F
! Finctional blocks o/P
e.g. Watchdog Timer
)
Channels
Timers/Counters Interrupt Logic
Fy - F 3 3
f5@.3.8 ¢ sTrer ER JOEE 4 T
BorerS o 2T (7 T, T WRIHRTRIR fow 38fA5ern frg wfre T -

(1) Central Processing Unit (CPUY
(2) ¢TI (Memory);
(3) %5/ ur80%b o0 T 1/ O Port;



W

ﬂﬁ@m@mwmﬁﬁw

(4)
()
(6)
{7)
8)
(%)

Rz (116 {Serial Port);

BIRfR G ITHT TS (Tlmihg and Control Unit);
ADC 992 DAC;

BTRIG AES (Interrupt Logic);

BIRA™ 43R FEDIR (Timer and counter);

wfFeEse 7RG (Oscillator circuit);

(10) f&=r= AEE (Additional circuit).
s wrrgeyd TRMOSTR 361 0w W orow e -

()

®

(®)

(8)

(@)

®)

(9)

T AR TG [ APIES (Central Processing Unit) :

(1) 3 T «% TSAG T F=itfors = |

(2) FF ©e A ©f6) 0 fTeizem My a59 <, tﬂCPU c@erﬁmmm T (2Re
FA R

(3) CPUwa&umqmmmﬁnm@ﬁﬁz—ﬁm|

(4) ats e, difes wie R IR afem T 7@ 4 |

cifi (Memory) :

(1) WETCGE o7 @ew @R 3% W (WA - Read Only Memory (ROM,

Random Access Memory {RAM), Electrically Programmable Read Only
Memory (EPPROM]) | :

(2) 9 I TIG) A L Memory (C FIAFS <3 | _

(3) 4NIR ROM 9% My fAfR% 3097 Program FeiTd Install 1 9T, T SYT@ Read
T4 W |

1/0 (% (I/O Port) :

(1) TRCEFTHER 2 RER A I, 93 g 1o cmﬁamwmﬁmw@%ﬁcﬁ|

(2) Input CARBA AT AR U X795 fFSRT @ ¥ ZW 932 Output (G
AT SfFTFTR 17 &ie FARGAd 045 TwrBee ava =41 27 |

BifiR g FThist TP (Timing and Control Unit) :

(1) 9 TS0 1o 20T TR IRTHIIGR WATAHCAe AN TS FOTY A1GR 34T |

(2) 4R TG CPU ux Rfvg cferwsa fesiRrm e v3e (roiffm s me CqIsiTansts &)

. YA ICHR Signal 0O IR |

EHre i XBFG (Interrupt Logic Unit) :

(1) TR@FTEETa Rfeg @R Interrupt AT | '

(2) CFIH TR W IS FAE A (S TRRPH AR I Fwd O 93 RefiSe g
Afmazmy

(3) 8051 WWG%W%WM|

ADC qR DAC:

(1) ADC W= 317“!1 Analog to Digital Converter @3¢ DAC Wit Tl Digital to
Analog Converter.

(2) 9% TSFDETT MYTT QTER Analog Signal (¥ Digital Signal-9 @3¢ Digital
Signal (¥ Analog Signal g TAEY T 4 |

feeba TIEE (Oscillator Circuit) :

(1) Oscillation frequency tf3 $ars ¥ TEs 7@ )

(2) WIRCTITIRNR W6 RO Aarae @mite frsse wbiete T3gs 20 |
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(Compare Microprocessor and Microcontroller)

APTOTHF  ARWHAATTRA IS (GANE AR MEFGTPRCE  (General  purpose
microprocessor) 3¥M, €. 8086, 80286, 80386, 80486 W (AFGNE W WOIAEI
TR (Motorola's family) |

4 TRIHEGEFREER T (FW RAM, ROM @3t 1/0 Port T® AP | W7 & &) afbTe

CBTLE™ 9T WELFETTR (General purpose microprocessor) 07 ¢

Data Bus _
CPU RAM | ROM
CPU
General ] /0 || Serialf - 7
Purpose RAM| |[ROM Port Timer (ligrrl.;l Serial
Mecro 1/O Timer | Com
Processor Port
Address bus (B) Mi trofl
icrccontroller
(A) General Purpose Micrroprocessor System
p

B0-3.¢ : NRTGFETTR BIOow 432 TRERIEER Prbtmm sy wdw
wFew Pty feodam www gl TRGEEERRE FU e IM FES b, SHE 4
WEFATIAER AR W22 RAM, ROM, 1/0 Port, Timer X1 Unit-et¥1 T3 4TS A,
AT~ a7 T | weld IPEEER W e w3l uRrmereR, ol ROM, RAM,
1/0 Ports 922 Timer Y& AT | T3 I(F IAES (Embeded) ITTHES I T | (WRY
TATFFCRIES T4 F900 Unit embeded SREW 9375 B ot feoma ewss; o) aff 7o
1, TR Q3L AT AR 91 T )
370 BF Control-03 I9IRRe (Wil @ 1 Q3B HIFS control-a (P 4R FTCE AT
% 1 afb vy o1 FFE 316 771G ¥ | T, Off 93 @R Microcontroller fata tfa
WETHFFCHITR € TREFLTIER W) Togeas e fFrs gt w31 3o

TELFTT WRCEFRITH

| () TEIFeTA AMgeeTR AN, AW, | (5) TRGHSTHENE MW, W, W/ TRW

2/6, TEmE wgrwst e = % 39 wEE AMF

() TEEFFICONEE HOA WM T | () WEEHFCGETR QT MRGFETIEE A
ICEM FEm @R DR TR a3 Hey woke feody wre U, 7 bR
[T I | 4% %A ae |

(0) FRINECPIA SE AT SoeaTs | (0) WEERTGFTR 3§~ S @
aze W@ e 5 st TFEEE ik “Afne {5 Grefie TRAR a0E |

YIF |
D (8) WIHRMIGR oFere ILLF P
) 3 l' o = AT AATHATIER TR AfeEE o

T TETTSIGIEE B




-t

N Tl

QO 5t o " Ay o . N .‘ .
(@) TareRemeE 7EE R e | | (@) TRIEFCRTR 7T fEoids =1 |
(b) @R e BB SR R | (Y) a6 Preber AN AAXTSAR FAFR @
s A | - ‘
(q) TNRTS THR IS LOFLNA o4TEd | (9) TR 3% ROTGHE STSE WRHRCG e
- MBTEHIETAHE TIES | TS W |
) AE 1 i 3
) ) - IGenera Purpose mleroprocessor. (v) 9 Embedded controller ® 3}
(») NITLETE Twigad : 8085, 8086, | (5) WRHICEEMI TWzgd : TV Remote
80380, Pentiumn, core i, dual core |’ control, Traffic control TSI |
o | _
(S0) FRLHATPTE FEowA block o : ARCEFCE AR T block o ¢
CPU "
General Purpose MicroprocessoJ CPU| RAM ROM
1/0 Timer Seﬁal
Com port
- {gerir Com por—

(5>) @ W R @ eeA ©if |

(55) 47 W ST81 @ SR T |

3.8 WRWFITHRIER aIRTev TR 324

(Mention the Types of Microcontroller)
MRS (07 o (Areis fiee w31 7w

e Grtm e B fefs I

Microcontrollers

Bita I Memary/devices |

llnstruction setl [ Memory architecture l

l
é‘] I Enl'abeddeiI |¥.-:xtlema1|

tcisc |

IRISCJ Encetonl rl-larvargl

)

I
BOEH |Motorolal BIE‘

ITmil |National| ‘ARM | |0thers__;]

I Intel |

‘Al—mal' IDaHasl | Phillipsl

Siemens

fB@-3 b : TECHFISTRFAEE ASTEH
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(F) vt s I $on fofe v~

(®)
(M)

(%)

(5) 4-T< TRTTFETHEA,

(2) 8- WIrH=GR,

() 16-R3 TRTFFEER,

(8) 32-fb WRTFECRETA,

o fesdomn B9z i -

() AEE AR WFEEFR (Embedded memory microcontroller)
() P& carafe TRTFHLER (External memory microcontroller)
ITPRE (IR 39 T 6 TR

(3) Complex Instruction Set Computer {CISC)

(2) Reduced Instruction Set Computer (RISC)

g e 3o fef we- .

(>} Von-Neumann (Princeton) architecture microcontroller

(%) Harvard architecture microcontroller.

s @ SARTI wiFGwsE 3

{Describe the Harvard and Von-Neumann Architecture)
TRFITHWR (Microcontroller) :

TIIFSCRER TR a0 e 5% 3t 1C, 19 T4 9B Processor, RAM, ROM, 170 Port
a2 Timer 3% 4103 1 S frred w3l waerd fGeds | off wSrmsf~tnm cr = « 7
G FATS A 1 ATF WA Embedded FTYFRG I TN | (AWM G @ ST (1R 93 A
<131 A &g fegena «ier B 53 3w 2ft wfEGeem Witk | 391-
> | Von Neumann architecture

2 | Harvard architecture.

Von Newnan architecture :

WfEGEEIS®, Von Neuman SfEGIER 20 |
A5 Von Neumann Computer B057 3 73 foa wes 3t 2t s g -

- |
Input Memory » Qutput
3 | x
R !
Controlf-=1____. - ‘ i
— L Arithmetic i
: Logic Unit ;
: (ALU) :

— Data/Instruciton
f51-3.49 : Von Neumann Architecture

e

(ENET (RIS ¢ R (NCU W (urafE GaRm w=E AR

(IR (Memory) : (0 f&S1% Data 8 Program-%q% M3 Binary Information X wmae
I, SE Memory 40 | 9B CPU-93 f0Hm| wr@ Data @ CPU (¥ #3M Qe JG™
CHTY AT PATER MR IR | 9T 120 W, I ¢ (i) MAR, {ii) MDR



- - &1l

WX

e

ﬂliﬁﬂa‘ﬁﬁlﬁlﬁ W BIATET ﬁ‘l’(ﬁ‘ﬂﬁ |

ercﬂﬁrt £ERb (Processing Unit) : CPU 3 ﬁﬁa 256 @ aB/oEE P «9Z Data
Processing 34 o1 B0 | RGBT et iz Fam s ARTEA T S0 W32 GTEH g
FACS AN | 97 70 WK | T ALU, Register.

25 (Input) : Input TEEER Ty IJTIFRA 40147 &7 Data '8 Program-FR ST
3@ | Input Device TR : Keyboard, Mouse, Scanner, Disk 2971 |

. Wi®54B (Output) : Output ESITER TG FARWFR Data 8 Program-743 v a3,

(q=— Monitor, Printer, LED, Disk.

IThH™ 336 (Control Unit) : @51 3%y Timing ¢ Control signal-a3 T Internal ¥
External &3[R Control I3, T/ Computer-43 IF Ff&FT (Operation) } femEa 313

OES 9B CPU 4R Memory =431 Peripherals b !3@@3 W Data IAR-27H g
TN

ZreafEm o™ John Von Neumann &% Stored Program Computer EDVAC W%
= | s 97 ey WiEretEl T T

() a8 PrbgramﬁData»ﬂ'{{WﬁTﬂWﬂ@ﬁE-ﬁ%WWﬁﬁ Store T (T 1
() ﬁNWWngrm@ﬂﬁWﬁWWWWWL
() 4TS T151 @ (AR AZAR TACE AT T ¢ ST T A

(8) «rs waf Feufea Main Memory, IR Capacity 1024 byte < 1KB W3 S0 3
5if®2 Secondary memory, TR Capacity 20K Words. ¥ %R ¥4 (TS TRES TS |

- (3) Von-Neumann wiREGIHTER R

() & SERH TeTl- 4Bl Bottleneck T |

(2) TehRe FfimtE Tets =)

(o) &ToT> STes ToEGE ARFT TONR TN @R T IR IR (TS TIFS S 8
freT QBN A YILR T retrieve FACS T | (NI WCHA G ST T~

amWWemﬁwmwwamﬁmaaomemwml
s BT T 2eTR FEIRA! I |

(8) Fetch-decode-execute-reset R fag g ﬁfﬁﬁ?ﬁ 7 (idle) 9RF |

Memory

h 4 )

Arithmetic
Control [ Logic
Unit Unit
h—

Accumulator

Input Output '

f831-5. : Von-Neumann Architecture
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el O - T

() Harvard Architecture E b 10 ﬁm a3 7 farm At
75 Harvard Architecture SP1EoR PEoTd 32 f5a oA @ 2<fn =2 T

ALU

I

Insuuction ﬁ Conurol <‘:> Data
Memory Unit Memory

I

o

f8®-5.» : Harvard Architecture
mmaﬁﬂﬁmﬁrﬂﬂﬁﬁwﬂlmﬁwmi

i) ALU (i) Instruction Memory (iii) 1/ O (Ilv) Data Memory (v} Control Unit
@ SegrEna ke o 2

(i) ALU : 49 ALU &7 %49 Arithmetic Logic Unit 2RO @ Unit 43 TKIT F{Eom
s snfafes o (@ifes T 7AW 30 |

(ii) Instruction Memory : Fforhm 0T Instuction Register TFMA caferSw ferma
F1e ¥08 | @t FEUTBIET @M Instruction TIRCF ¥R FTA 1

(1i1) I;O:memwmwwmm&mmmmw
*IE Input Device &3t 2fInFs wibta  feoRtH T Ff~EER IR L I
B OQutput Divice IH |

(iv) Data Memory : i3 bt Tt AT @ o T YN LR AN T OTF (o
) % T I | TR S10) SRR R Q BT (TCNIRTS ST A 0 7 W

(v) Control Unit : 3RO FATHTR 7 a1 @ Control Unit-ad wrea fafee =1

Harvard Architecture 9% &4 (af=2rerm fowme

(s) a3 FF~Toralba mgw cas, Rom, o, w9 frmfifes oA Qo0 SHE Hon
miafes e ¥ WS |

() ot T sErS A Sy B wa el

(o) @2 gfE, R TR T¥;

(8) ATS (ITE AT IR (erams SR A9 e

(¢) TS Binary digit 0 932 1 43 7w Program fra wigR e o

() T RTINS 8 R P1e AEUS TS AN |

() T8 AP @ e 2 o T W W e AT S R oM

(o) EFhiem QfH, FEemR |

mmﬁ'ﬂﬁ*ﬂ :

(3) &% IR I\

() o Fcd wfders A ofies oA |

(o) @2 o ey Gy



28 VT FTGRTE SIS TWATSS HEow
3.¢.> Harvard § Von Neumann WfEBIGET A3 '

1%’tsll'l'erel:u:«a Between Harvard and Von Neumann Architecutre)

Harvard 8 Von Neumann SIfGesitaa «itder o0 41 201

Von Neumann architecutre Harvard architecture

() 9% WKEADIE (ERT GIAls ¢ Tl | (F) 43 ACOIONE @i (e 6 o
ol @33 G e v LA AT ST TN €TILD ¥ |

() aft TRramerhrETEy B ﬁa‘eﬂi?rw (@) o wEcwRaEEd B [eoews
Simplify I | - Complex I |

() a2 BT AT T (AT 6 DT | () STl 97T FARICAR G (FT G ST aF3 |
QPE FR FIE IATS AR 1 | MR TG IATS AR !

(¥) IO SIS TR WAT W | (4) IO 116 SANPITTOI ST (A |

(8) N2 AZA ACIOR TITR T AMAT| | (8) 12 T2 AR G2 T3 T 1

() Clock Speed 3% | (5) Clock Speed @

(®) ¥ WA Control Signal 9% | (¥) @ %€ Control Signal-939 e
SIS TH | 24

(&) b vt e gRR IR | (&) @i q=iee I Gege o=

v PR ¢ wReRant™ 97 gt
{(Compare CISC and RISC) '
CISC 8 RISC ATPIER 1437 fars o =1 oot «

CISC RISC
S WS SIEPR 16 | S RIS SR TG |
(IR IS BY Load/Store oM | 21 (IO 10 W W] 4R T
by __ ._
S TS CSWA (& (AW TW 1 0| AXLSWIA (FIF (16T 2 |
8| GIGES! NRLEP-CHITE | 81 WbeTS! T™IIBIA |
¢ 1 AR o Afaae et | @1 9% CACAA TRl |
5| (TSR SR (a0, AAF/ONSE (@ | | &1 (FIed AT T, Made/oues o |
| CARR— TR ST | 9| (RIGE5R- (RGIoT S |

w1 GY NOME WibA gRR ORGW SRS | b | GT® TEPRAIG W (e (~ 50)
(~ 200-300 instructions) | _ R |
B TN TPECT T PAIRIATS GRGT0F | 51 (NN (AISPONAS G S4% GoP04 |

LTS | STHEH |
S0 | 9T FT (NI 1 So | ITFHFS WA |
Sy | et A5t FEA | $Y 1 CENR FH <o |
S| BRIV Wb (AT | 33| BRI UAE T |
SO | (@5 RNl | ' S0 | G (TN |
38 1 &S (AT (A= R | S8 | &f© ZAGITHH IR SRANZ A |
3¢ | TITHA SIS T4 | 5S¢ | e 46 SAS 7S |
Y| Pipeline-(R% I ¥ 7947 | o | Pipeline WTT |
A AR AT NG o ¢
mwwwmwﬁmﬁmﬁwﬁ I YIZ© W :
time time cycles mstructlons :

program _ cycle ~ instruction * pgrogram
CISC &fs fotaam R AR 90 fe (RN TRGRE T L9 @, THSE RISC OF
ﬁﬁmmﬁﬁaﬁﬁ%mﬁmwwwmaﬁmﬂﬁmmmm.
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3.8,3 FACHA TTERIA OB TR (FPronasifH)

(Complex Instruction Bet Computer (CISC) Architecture Microcontroller)

JUA (B NBLHIFTHR TG Mfra o ifes T soeim Qg (IifE FT=ia. @1

ALU SRR 6 ST5] TR WA= I8 JIQS FTEE WA Sglin I8 SN a4
WBHFCEERGE CISC architecture microcontroller TF | SR : Intel 8096, 8086
ISA. :

CISC 31 ZriemR, sTivss, (s ¢ T Se ™ RISHona M= 33" &7 3[/2 o1 |
A (TN T I TR T 93 AR A Soe fem crnnfR wifdme wanema e ofe
¢TI RN 3 AR 0TS @@ Ui @€ IS (multiple operation) ¥
fardeera Re TG =W | T awe ot I e - e @onfE e Ie
o auF fafsq €2t e Mo ATarS |

47 fp REEaTim A T TREE (multi-clock) s W, @t Forwr W
sifgedi Zm | T fATHE fetch, decode @ TR Sfafes 7o, are Ao afvs wib
X0 2 TESOHRE WHS SHAST (@I IS T | GTIE CISC A0PR Fb oemrrs
= &g (emphasis) TV QA |

Instr.
Address

[natr.
Fetch

Instr..
Decode

Data
Fetch

Execute

Data
Store

L.
'

Time
fa-3.%0 : b+ 3.8 CISC "1o-3511% feamza

CISC ATFEd BRGSO S0 ¢ RISl 2eu St &) Wed 70 SUisE a3e
AW ATY WD FEGWR ATHSH | HLATS ARSI VR A= (@raicas) a4 o)
TRTI (NN g TR 30 T

CISC &3 W% a&f6 SAIon Brael] T (BF THow FEHT TORF HGT FUFD WG TEA
vl a1 1 0ff SRR o @R 9T QCPE TEWR TR T T W FEA GTT (W TICS 8
T A0S AR | a2 AT TR o w3 R fof sMULT fon % e tef T
T @3 frda Afre T oXw o3 afb Sy @fesbim 9% TW (value) 31 32, afEfFem
WO WIS 21 I (Multiply) 9% «rwa % @ferSim wm =@ | @3t CISC b 1R
oA IS 4FOTA ATPTEm ot w3 MULT' @6 @fom fdeal (‘Complex
instruction”) : @b MR FTHR arafd ATE I IR IR @-(FFE loading 6 Storing
TR O] TSR (AWTTRCE ATgEa T 11 afb High level language @R e 7% 7= |
CISC &M RISC 0@ RISC IR Po= Sfys FAiae wed faef (~ 200-300
instructions) 4, P FER Ry @& @ woa fArrem R a3 e @ TR



W TETHFCGTR SIS 3WATTS HTEOT

3.0.3 ffttTe TG o FRATER (WRSIRGAR) MBI
(Reduced instruction set computer (RISC) microcontroller)
T4 @ TEEFRTGER TER0 mRfes ¢ (ifee fote TR FE @3 (A SOEs-
I ALU SRR 9 ©iB1 G sisfieee o= (load, store, push @ pop} Y32
RGE WEE WERE TS e @@ O @ WI@REEEE RISC architecture
microcontroller I | SRR Y8 W fum RISC w1 HrAEm, mfafes, difes ¢ W=
wmﬁﬁmwmmaﬁyw;fﬁmq:mmmmﬁeﬁwmcu,
LC3, MIPS, PowerPC (IBM), SPARC (Sun) |
RISC @3 7 (TR T NG TR IS ST Tl O 93 &6 TFRH (0 (~ 50}
Zi7 afedt o3 o ITTED W ¢ WA R TR T fohER it g T
=BSId GYNIa LOAD 8 STORE s wtame oreaifd ater ot g | faePemn c4ea wfbers
[ e W GHAsl 6 T PR ITMA0R ) CISC AP T RISC A0PHR
TEBOMRTE WEE TG (R FICE W | T3 RISC &R Bt wwsemmes @M g

1 T

o [l bk

e T
Instr.
Address
Instr.
Fetch
Instr.
Decode
Data
Fetch
Execute
i "Data ![ Data
! Store | Store
' >
Time

fB-3.5) : f6@ : 3.¢ RISC Wf¥Basrfsiaw s

a7 e e o aal gae o fnh urs o AREM GIH TS TEOWR ITGE
TR IR ANE @ are efel wene @b b FrE RET I [ TA W AT
wrfTov I T 6 R T A6 A (et WTES TG AW IR AT SR TG AT T
7 <7 3 oM Y Ry e Fobm T o P TREER AT T W a3
SR N AF CISC WA WA TR S | A3E TEANA RAM 93 7T THLH 9
wni‘ma'qﬁ;mmmquISCGRAmaawememGwmcaem?rca
e e ®ONEa TR | 99 Hardwared 00 TBf5 wwes swdws sfew frowet om, 45@
FETTA WG] PG U QTS pipelining (4T GTF 3B A WS 4/ 50 T 9T
STovwH 91 TH) 7 JIE] SR |
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3.4

&3 ALU aﬁ@mmmmaaamﬁmﬂﬁwmwﬁﬁmm
(R <7 I TR TR T OO S e werw 93 e, 3 @ 7ef W
S T TH | QTS T AT FIEGEA GOSN | F 93 & WA5W FW

are 9EE A GRTOR R | et IR o @fRetE e IR e w1 a
Afxey (AR (ATF TR WA (fetch) YR IW CTR CTfA WA LOAD € STORE
R AT T | G7 IR AOAMA T SOASITE (AEEOTA (AT (Load) T AR FLET
WWW(Smm)mlﬂmﬂﬁ@ﬁTﬁﬁcmmwwﬂl

TRFS fectch T AR 438 TECWIA TS FTRIH PR CISC @3 FHM RISC &3 =]
s (@ | SEET NI TEHIRTIR @ MRIFFTGER RISC core a3 3oe o +2%
teft zT o3 Sorfea) Foxy o fAN AR O 99 BINfEPGT AT BT BRAMA b WS FW |

Risc Cisc

Machine instructions Machine instructions

B ]

Microcode conversion

Instruction
execution

Microinstructions ‘\y

Ilvl
Microinstruction
execution

Ra-3.3% : CISC @ RISC-47 F=ww= afeFm
TRFRTG IR arnvivea SrgeIat

(Mention the Field of Microcontroller Applications)
faTs TIATSFIRPTHIANER ATHATHFRGTA SURe 33 A1 :

IETATS (Home) :

(s) fafoq @TRa ST (3y) FEFrom

(x) GFTEm (>) fcTs FTH™

(o) ORIV (>o) fofea ¢

(8) iSRG Heow (38) (TN FHTOH

(@) IS (B ST (>¢) FrSfaarma T g@s
(&) TR (IffR (Answering machines) (>b) g cufH=

(2) T (>q) wEfoe FH™

(o) e (>v) wrE aft=s

(») fofe (») G (T

(y0) Fpram fs B3I {20) AT T¥ |



Wb . MSIPGAR WIS TARATTS 75T )
Sf¥T (Office) :
() TfeERf fedw . (@) WrEems
(*) cafem (b) ol
(v) (e (2) ferdm
(8) =ma cuf= (v) F=Tom
W@‘T{Auto) : ' :
(>) G+t Tf~Eem . (8) Bymfaem arhm
(R) 2w =g ' (@) THRGITTT
(¢) TPEERBHT (&) WREIGT BCHH |
s.v fifess MeTwrerhiee e

(List the Commercial Microcontrollers With Salient Features)

e fafeq sifraicem wRTarRsCg e i Boge 3 2o
(5) ¥T%® 8051 (Intel 8051) WITHFRA[ET : ir%ﬁ 8051 WG WhRRier
ICEER R
(1) 4TS 4k byte 93 ROM 9T |
(2) a6 40 Az DIP i |
(3) CPU 933 73l 8 4% bt fmn wret =2 )
(4) afST® On chip oscillator @ clock A6 4T |
{5} <o 8ft Rebw CPU AT |
(6) at® 6 ¥ Interrupt R4 Aus |
{7) 8 R 4 (52)% 170 ¢o4iF 2z |
(8) TS 128 byte 9F RAM fawras |
(9) ars Fifamer (o i
(10) «T® 2f6 16 RGa BRI drw |
() TP 8048 (Intel 8048) WATTHEICHIAR : 3004 8048 WRGIRTHER BB
s
(1) 9t 2% maskable (FTFIF) TORIB TR |
(2) aft 8 RTba AR |
(3) 9T 64 byte-99 RAM Witk !
(4) 4TS 1k byte 43 ROM Rwyi= |
(5) <6 40 T DIP i |
(6) 4TS Timer JCUE |
(7) a8 Rlw 3 5 170 4% femmim |
(¢) T 8096 (Intel BO96) Microcontroller : 3057 8096 MATHRERITT Wi Erotea
g
{1} TS 10 bit ADC (Analog to digital converter) RF@m |
(2) <@ 16 bit-93 NIEFFCEEETE |
(3) X WIHRFCFEMT 16 A6 Rf¥ey 2 B Sr3wm R
4) «ft full-duplex Serial Port %27 |
(5) «ate 8 faesy 5 B Twe{B/aM8E4% ¢4 (1/0 Port) 7o
(6) TS 16 36 @ CPU MR |
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TRCHRTRAR ciferd e

(8) Intel 2920 Microcontroller : 3055 2920 NZTFRTRITR fog w=fEy s sta wa

Al

(1}
{2)
(3)
(4)
(3)
(6}
(7)

TS Analog fEwBTeram fimmnm |
9 32 bit 97 TRCHSEHETA |

afbts D/A converter @ %M |
4% @3 Programmable IC |

qrt% A/D converter ¢ AR |

aTS Analog TR R |

4TS 192 Ward 92 EPROM Rwri |

(@) PIC16 F84A TRWHFTHIT : PIC16F84 A NGRS WRBre figse ;

(1)
{2}
(3)
(4)
(S)
(6}
{7)
(8)

aff RISE Architecture &8 ) .
ofS MREBe ==t tofs 8 fcsw widteiergEm )
at® 2 170 ¢ vy |

are 35 Fgem R |

a3 13 1/0 = g |

93 Clock frequency 20 MHz ¥ =T |

AOF AT 70 ITHFA 1 N R

TS | fTTeRns canam o Ry |

(%) MSC-5ITRUFFCRITA : MSC-51 NRHICHITER g 22185 Brare 3 2eett «

(1)

(2}
{3}
(4)
()

(0)

CHMOS (Complementary high speed metal oxide semiconductor) version
A8 WRTSFIITHITR AE | '
af? 8 bit 93 Microcontroller |

CHMOS version 99 uc-4 Idle mode %G |

qte MCS-48 microcontroller A% HigY Replace 21 I/ |

in T8 HMOS (High speed metal oxide semiconductor) Tachnology
tfd

CHMOS version €% WRHFTGEME TN Lower Power consmption, higher
noise immunity 92 high speed faf*8 | ‘

A = (Intel Company) I Corporation 1981 HIH €4y 8 bit VTG Tl
TR AT 8051 Ay WfSES T W1 8051 NIHFRFEHIET avs sy (Popular) TR 4
Intel Company S=J1% Manufacturers (3 8051 NRIGHRTEAR teRig SRS W A |

RSy = e {Manufacturer) (F={f7 FZrerediEna oy =@ 9 rIfeaTE

L1 1

(i) Feferemi/RimifF=1iam (Philips/ Signelies),

(ii) 3B (Intel), '

(iii) TTIERR (Infineon),

(iv) WTA (Atmel),

(v} T Gif/anifE (Dallas semi/maxim) e |



e £ ey el -

- Ay

Aty T A

TN @ (Intel Company) : 1981 3M# Intel Corporation 8-bit microcontroller
(T 8051 7w vifufb) AremETe =7 1 «ft frsa RiEIerEn e o

{iy 128 bytes RAM

(i) 4k bytes ROM

(i 327 1/0 Pins

{iv) 2/ Timers

(v) 175 Grfame oS

(vi) 6% Interrupt Source IR | .

8051 METTRCLRCAY &AF2 “fame 3™ FA intel company 9™ Manufacturer-(¥
8051 Microcontroller teRT® TeAMm AW SCF | WL, ﬁf%:{ Company fafsq Flavours-43
Microntroller JTSIA QLY | 9% T4 RAM, ROM, Speed, Packaging W ¥efia =n<= =z |
fifie c@r=Mf¥ (Philips Company) : Philips ™R 8051 Family-9% Microcontroller
tfa =@ 40P | @ Microcontroller @& ﬁi’i F\‘Em gt FTA, (T9-— (1) A to D converter,
{2) D to A converter, {3) extended 1/0, (4) OTP and flash.

S (PR (Dallas Company) : Dallas Semiconductor {Maxim), 8051 Microcontroller
A (TSR + ¥R Flash ROM TGS TOITR |

Flash ROM H3QA WA TF (@M@ 8051 microcontroller & X+ S=ieret =g |
SgbTa” @ (Atmel Company) : SIBEWA @ 53 @A TRGEIFEER 3 I3
T | 9T AR WECEFCHER 7N ROM flash STEW, W ¥3CR TRTHFSCGETT Xt 718
forers®

e e e ey Manufacturer 83 08fd Microcontroller-43 Ty TR (T 20K -
GffM-1.1 : Versions of 8051 From Atmel (All ROM Flash)

Part Number | ROM RAM |[I/O Pins| Timer | Interrupt| V.. ;| Packaging
AT89C51 4K 128 32 2 6 5V 40
AT8OLVS1 4K 128 32 2 6 3V 40
AT89C1051 1K 64 15 1 3 vV 20
AT89C2051 2K 128 15 2 6 3V 20
ATB9CSH2 8K 128 32 3 8 SV 40
AT89LVS52 8K 128 32 3 8 3V 40

Note : "C" in the part number indicates CMOS :
(f™-1.2 : Versions of 8051/52 Microcontroller From Dallas Semiconductor (Maxim})

Part Number ROM RAM |I/0 pins | Timers |Interrupts | V.
DS889C420/30 | 16K (Flash) 256 32 3 6 S5V
DS89C440 32K (Flash) 256 32 3 6 5V
DS89C450 64K (Fiash) 256 32 3 6 5V
DS5000 8K (NVRAM} 128 32 2 6 5V
DS80C320 10],¢ 256 32 3 6 5V
DS87520 16K (UVROM) | 256 32 3 6 5V
Bf™M- 1.3 : Various Speeds of 8051 From Atmel

Part Number Speed Pins Packaging Use

AT89C51-12PC 12 MHz 40 DIP plastic Commercial
AT89C51-16PC 16 MHz 40 DIP plastic Commercial
ATB9C51-20PC 20 MHz 40 DIP plastic Commercial
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te EreTredt

3.5 ﬂﬁ@@mﬁﬁmww
(Mention the Criteria for Choosing a Microcontroller) - '
TRUFFGETR a9 @3 HOwse fGwid, W W &TFR, RAM, ROM, Timer, 1/0 ¢ofF
Topin QFCq ACF | qA P aammﬁ%amﬁWWW|mﬁw,mm 8-f%
TRLSFIITZIAR AL, (WA- 6811, 8051, Zilog'sZ8, PIC16X. AT MEIGFRTHER ST
TR (76 @R Wil GRPER GT6 Icay U3 AT foF foF e oy ol | a3 e
WWWWWWWWWIWﬁﬂWWMicrocontrollerEEﬁi,
I (TR ISR T 8% Microcontroller QT 341 AXE, W5 (IS 771 |
TRIFIFCRIT 5T vt ey foafs =< amare | wa-

()
(2)
()
(%)

()

()

(¥ ISR & Microcontroller $8f4 TR, (1% I@ FFow MY WY FAE WK 1, = T

RS TR |

(¥ 79 IS &7 Microcontroller tof, (7 71 FIER &) "@’l‘{@ Software, Compilers,

Assemblers U Debugger WITE [, ©1 o7+ TS TA |

Microcontrolier-9 &pst vz A B TS TA |

e Rttt SiTas w0 e «

Microcontrolier PRIt 29w @ gy #& 1, g FIem o= Microcontroller ot =3,

(R e ST AT TR 341, S 7 W14TS 20 | Microcontroller RE6Ea oot © v

bit WS 8-bit, 16-bit A 32-bit, ® WML WA WIS TA | SRIHle {5 FeywerEn

(A= IRTS A |

() % (Speed) : Microcontroller, speed support $AR &1, © %7 7191 4

(d) “HIRRR (Packaging) : “ITF% 210 (% SR 40-Pin DIP (Deal inline package)
TF S TI |

(*) N TG (Power Consumption) : JG1 IR (ASIIA Power consumption
a5t ewged g

(}) W RAM €9 ROM-93 ST sifze |

(8) Input/Output Pin 99 Timer-493 737

(®) TRCEFRGEIER T HIZWR Timer Wz ¢ A F I8 30 ©l6 & WS P 797 |

(® Time &S Unit 975 : &fS Unit 77 395 v, G 775 IR0E 3@ |

TRIFFCGER FEor f70m =¥ T % 9=@ Microcontroller iR (2T e@s 31

AW | QRIY! (T FIER & Microcontroller T, (1% I BT Software,- Compiler,

Assembler 93 Debugger It 31, S =157 TS WA |

ﬁemwmmmmemwm

Ryl ¢ Wi Bex Wit 5, © Ty w11 Wl @I Product (SR & @¥s €90

TFRFCEFR Fdioa w1 o, o1 ofime ww Atent @ A, o ¥ SRR

forfioe a1 3% 2 T (O, 8-bit MITFHCGIEE FTH 28R Product THCS! SRATS w1

IR TR A | O, T TR WRTT AR a7 AN

ARTEFCPA o] I8 TIGEG FACS
RIETE

www .BDeBooks.Com/polytechnic
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q1
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NN C T

TREFFTHIR IS IN? farefaan : "so, 83, '3, .*a-z 38, "3¢)
B : MAEFGME @3S Fewe 57t 41 1C, R T 9FW@ Processor, RAM, ROM, 1/0 Port
9 Timer Y& 9T; ¥ TV remote Control, e srim Terfi .

Xrrarss by wre & e [FrerfeTar ¢ '35, 38, "3¢)
B : AWATS T o @ @B e BBy @ crefEerd fewiEn m oy gl HhE
T FACS THFH

Embedded controller T3 IM? {arfegar - '58R]
897 : (3" AU ISR 9 (W IPATIR A FEER (IR FEOeR TSRE FEES 9wE, o
Embedded controlier It _

Microcontroller =twa wq ¥ : faretfocat : >8]
857 : 3wfe w “Micro” wd @B 4% “Controller’ w4 (@ WE (object) A W

DT (event) fmzasd | m3tweclirme R ST 71 fredare fogdaard e e
0B 2f=rgom

IR W MR [t : 38R)
857 : 7571 wler fog MRTHFRTHA  [ntel 8051, PIC 16F84, Atmega 88,
RAATES TEEFHSTG R FT 1002 [FIETREAT = S0, "33, 32, 3R]

], BACICEE WLEHIRER A2

B : @ IMATT WG TR OF $AEAR MR [C, @it @ TG 4t Fiobws g w1
w7 e iy feoe, IS, IC 2o 13R IC<s YHoubs wayw we | Wi oW
HEG A FEbNE Afisem Fak TR fEuiRs, =S, 1C 3o 93l 1C-c3 Tuerss Sagm
9T |

MELTFITRNET S (Speed) TS A 2 (FrETTa - S2R)
B : WASFLENT S (Speed) IS @3 (AR R TN AMWE R | VESFRTHER
R ovaa wfe (Speed) a3 e¥g%d Criteria1 %A% Speed T w32 afp

- MASHFTLEPME FMR Support IR @A ©1 SRR o9 7WTs TR | fAfey Speed-9d

Microconroller FGA *GW T, @~ 12 MUz, 16 MHz, 20 MHz 3%71% |
TREHFFGMRIR TSR (Packaging) TS $ [? (e - 33R)
Ba : ﬁf‘@ @iy ﬁw A& Formate-9 Microcontroller FEMS 67 T, (ATA= 40 pin
DIP (Dual inline package), QFP (Quad flat package) 43 EEM  Package Exancs
TRIFRCRER e @ wmwen; WomiEe, @EHEHe 3o Packaging format-wa 853
fra s .

TRTHITHIEE Wi s 3 [armtforar ;e
B« WReFRERES Sefak SR @@ ROM @ RAM-97 3R f7$3 a3 | ©1% Microcontrolier
TR cac qroaf ST wiv zeT IS ATHEH | 8051 Microcontroller-4 ROM o
4K bytes @3 RAM BT 128 bytes 3% 20 | 8% couf 8052 HRTs ROM-8K bytes
A RAM-256 bytes I€4%E T |

Microcontroller 3 TITT (Y | [RrEfaa ;)
o : fafsy cwta TRTRTERTY YR T W aF : JifFs aTgE A%6, B Ros wmE,
WIRCHFETS, forbia, darn Jemfer
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b1 ol

2 |

291

qF{ QN TRTFPTHNER TSR 7oy | F GoWE 7ERs ey

BER : Tl AITHFRCGANER T8 Tow faglfe Sammmar e < :

(F) A=

(*) ey

(51) ZAS[G/STETT (AT |

a3 Sy TEFTEIMTER WS I et AR e

Bod : g3l YT TEERGEAE TR Prow BomE (- SUER, (U ¢
TRB/EBAT o1 wle qafB ot TR @y 79 wexf3 (W ADC, DAC, ﬁﬁm wf<Ga
(I (Monitor programj}, T9RFE ITHA {Interrupt control), e iﬂﬁfﬂr@?ﬁ {serial
input/output) 3THE AFES 4T 4

TETHETE™ Ry Batgad wie | )

et : wﬁmmaﬁaﬁaﬁwﬁw%ﬁﬁammmmqmw GRS,
3 AREETS, LSI T VLS] 2ot 2o «3fh cifimsits fEezn o o afgs amf s
FEAR [ 8 R ant R 9 FOME Greee dfFm one T Sey IR
TRGHFATTER SHIEA] : Intel 8085, Intel 8086, MC 6800, Z80 T | .
TETFFCGVIE Embedded controller I TH (32

TeT : (q W FIEOR o fEEH W @fite A g AR e (0 9t fEeReR
WY A s fwad I, SRR Embedded controller 3 TW | NIZTHFFCRERE
Embedded controller T@ I, O3 47 @ A HAGIz w2 fToim s <z
93 901 (FH it o 3 frgd 7@, e TiEene eren, IR G 31w fends
ECl

Embedded d0F™ RET TRIEHGH I YILW W (377 '
TS : Embedded o0PR PR TRWFATTR ¢ TATHOGEE TSUR IQTS W w
TREFLTTG ISR 475 (@ T [y ammmmmwm|

NMOS 9% $¥Rl CMOS microcontroller «% ¥Ry Fi7 '

®&% : NMOS (N channel MOS FET) T3T@SURFIE WM CMOS (Complementary
MOS FET) MEFITHETED WFR (26 @ AGHR T45I WAS I, FLA 7if66 WA @ |
8-Re niTRGmE e A @mr

B : W I NIGCRER ALU ¢ 0w o3 I35 (8 f30) @ Miifow ¢ cifes 2
TR IR S d wRmehE 8-75 wiitsRgers @) 8-RE m¥rwisEEEs
EELI IR WRFR 8-RF | b1 8-f57 oina aT pw WA afFm WS A, TR 97

o7 ARw 8-R% | Twrgad « Intel 8021/8051, Motorola MC68H11 @ PIC1X #RRR i

W

39 |

BRI CISC NG EIGER Feal wie |

ey - WWWWWGWWW@@MW
STAMA-FEAR ALU SAGE 6 Gi5T B e aies I9es Hrim o Sl 18
(addressing mode} %47 IA @ & METFERETAS CISC architecture microcontroller
A | TR « Intel 8096, 8086 ISA.

THIR RISC NRTHFEGITE 1eaal vt | '

et - mmmwwwmaeﬁmﬁmmmmamﬁ
SCIFAT ALU QAT 0@ SB1 G St faoiml (load, store, push @ pop) {I%
TEPRYIE AT WG IE (addressing mode) WEF I €03 & W RISC
architecture microcontroller T | SHYHR T& @ fAqm RISC St §rorer, Mafes, Oifes
8 TR AT RFeFeT F=ime II T TN 90 SR ARMWW
MCU, LC3, MIPS, PowerPC (IBM), SPARC (Sun) |
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8 . mw@mwmm
Qoiwﬁ@vmmﬂmmmﬁwﬁﬁm
Bo : IPVSHIER FHTHA WG] S AR o IS R R g IeEe 2w

time - time cvcles instructiions
program cycle * Instruction program -
3 | T oo &y

Toa: Wwwﬁtﬁmemﬂmﬁwwmwmemﬁamwmaﬁmﬁ
o T % T g T 9 bt ¢ T Teme ol A QIR ATF AR SHCHA T
T | QTS T (cache) G I
33 | WIRLTHETR T T2
Y : MATHILOTTR IATS FRTS General purpose microprocessor-CF JAN | Wi @7 ATY !
RAM, ROM, 1/O port, Timer T% YT 1 | 9% Tz TI— 8086, 80386, 80486 At T |
20 | MRTFRCEMI e Unit 475 08 A 17 -
TR ¢ (T (ATST8 MRTHITHETA TIRS LR, S (XS 435 T, mmwwﬁaﬁﬁw;
&S Unit TRGERTEEIER 999 TS T T, Product-&% A T T WHLI | SR 47 06 -
TETHTCHER Fdion QP1e el | |
38 1 Zaees Frebrr WiEHe &
TR : TaTes Reeem g WfB s g wm
(z) «ft B T s, 7= |
(@) @ff 9% Q@R ERiFmE TR
(") aTS MAHLCTTR @ NXCHFCRETA ITILA T T |
3@ | TRIEFFCRANES W57 ot |
o7 : ATETCREACR 1By e
(¥) afb Highly Integrated Circuit = e fost
(@) 3y MREHEEER (R (ROM, RAM), 1/0, Timer Built in #® 1 -
Q)] «ft CEIE | G TEST
(%) are fofd@ 1/0 WRTS T
(e) aft wEeWR @ TeBeTyR TorTE (B 1
2| 8051 TAFRTHMIGR R 2 B MRarrgmre T Ji?
BT : 8051 TRwHEEE A 2 f§ 7 T - (3) 8052, (¥) 8031
331 8051 MG ¥ Rebar
- &0 : 8051 NISHITTRIA 8-Dbit |
Q| TREEFRITE Cofipe e T # e
Bow « MACHFFEER toRgs @rfRetTr 1 fwwe
(%) X5 ([ntel), (4) IBA (Atmel), (1) e/ FefaE (Philips/ Signelies), |
(%) I@iRAE (Infineon), () T Cﬂﬁ/ﬂ'{ﬁﬂ (Dallas Semi/Maxim) i |
3t Harvard SIRFGIsa FRq e
T MGWmﬁmmmﬁmmeﬁmﬁl
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TRLGIECRINAR QIfers 4] o

W CPranies®) M A A/

Y| WReEFRrGmE oo S = {arefor : sel

Boa : (R W, AR eIl SRR, Wi e s A oisw S e I
METFFCGETRCS 53 &2 (renes e o w1

Microcontrollers

B I ]

! [ | ]
Bits [Memory{ devices l lInstruction set] I Memory architecture l

DR | E )

oy

L I |
|8051I IMotorola] |PIC§ |’I‘exas”NationalJ ARM)| |Others,
|

Llntcll |Atmc1| lDallasl | Phillips J Igemens |
5 : TSR AR
(®) #ItR ST STETE B2 fofe v -
(3) 4-TC RGN,
(*) 8-S MIHFREER,
(9) 16-70 TRrFETR @
(8) 32-T TACFIFTHENR |
() corrfs foodom 37 o o=
(3) 7T o WEETEPR (Embedded memory microcontroller)
() = R FREPER (External memory microcontroller)
() T Or3 B foS T
{3) Complex Instruction Set Computer (CISC)
(X) Reduced Instruction Set Computer {RiSC}
(9) T Ty Sew fef wra-

() Von-Neumann {Princeton) architecture microcontroller -

(R) Harvard architecture microcontroller.

wrad- 4B B B - 9 (R)
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TRHICG R TS TWATES

L8

WACHRTGINT @ TEERETHET A e )

faretier - ’38, ')815]

B : TROFIFGETR @ NREHTITER =114 s Sta o1 21 ¢

TR

TR

S| B MR IR IR 97 4T
fHf+%% |

S | Bl (A2 M5 MALEFOOE |

X1 O51 FTCOT PP 2 |

31 OBt 3rares o A |

o @6 oy 9IB ATFR, FROR FEHE
iR @ XA%5/ WEG7D ISR 7T |

© | VARG - gEFE, e 8
TAB/SE5 (1% w3 forat AfEES

81 (WTP (WA, BIEUR, TORPE, 395/
Wl T ARgTFe Wge, ToAk
et IS T |

8| (WA (WWIR, iR, TOELG, 26/
WIEH5T (A6 TTSA TSI YD, TR
oty e @b )

1 ¢ = Fetem 97w @

¢ | I PIEbTea XEs I |

Y1 =& WA5H QM o b | e ST TS I |

q| WEPIGT TREHLATPER  ANGTE TSR | A1 A AR MITHFICGENR  (dfogeld
i3y =% | “NeTE GIfee tafEy w1

b1 NBTRHOTAR (AEOBIEE TRY %W, | b | OTE W4T Wl @GR WIS,
e ot Gronifa-fofes | SR ERTERRERR |

% | WREREHE Von Neumann WICGE5IGHA
Tie, 9F (AT @ TiBT 9FR TS T
Uit |

» | WBAEHCGER Harvard SHSOIGIR4E
Iie, @7 (AT @ BT ETHT |

S0 | MDA STHEN SEFE et
A

Yo ITRITIFIRIAEE a9 IR w
BT 2™ 32 & |

55 1 9% RAM-to-ROM SATe 3§ |

3 193 RAM-to-ROM g9 (2T |

SR | (T ST G YR ST Y w1 T |

3y 147 (TGRSR (R 8 uEm
(limited) | :

3O 107 I S WS (A0 |

YO 14T FPE Aife TS |

8 1951 IEW FI S5yl Tq0S o 7 |

38 14T AR WRe T TACS ARA ¢

5¢ 199 Q@ TA NAS NS (AU
I

5¢ 197 WL o ety ot A |

3 | ¥ I3 I A bit handling instruction
IR ) )

3% 19T WRF bit handling instruction
R

bmaamﬁmﬁﬁﬂ@ﬁn

59 |97 (TR ST GI3Y 3 |

S (RTINS SAEEIR @ FIikiGe Bl qhee
ARGS T |

Str Lﬁﬁmﬁzﬁm_ a%rm@mm

>a 1BWI%AA : Intel 8086, Motorola MC

6800, Z80 erfw |

S IInte! 8051, PIC 16F877 29 |
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81
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- prreriy

TS NEBFEER F/wfag e | [arFfea : 38R/

B ; U B w5

(3) T BRI WARS @ TR JrIoIe TS 2T A1 |

() ©I1 AP o Tt A Ry TR SR T @de GTPE RS 3% o

(o) ZTHRER R, TEEU T |

EE wf¥bIoican P

(3) 99 AT ¥ |

() «are i e T WS @ )

(¢) @3 = A @y

ol TATFFTH FABTR =T WD ¥ | fartforar : >8]

B : AFTATE, 517 A2 8-fa0 NAFITHET IR, (W03~ 6811, 8051, Zilog'sZ8, PIC

16X | HTTTE TETEFRTEFIER S TTGIR O q3 M QfePDT (b ATI0Y 43 ATSRF

SRS FCER S Lf 1 @ et w tefd wiRrarrargeTe fAre we 3w 3 RS T

e, (1 NS §0 Microcontroller T8, vyma i3 INeR @A «fit® Microcontroller

LR ] A, WA (FIAG T |

TR e cwta ergeyd Al = o) 19

3 1 #TTER T Microcontroller 19 T@, G2 M@ wHTR AR T8 €305 TR &1, T "
TS TR | .

3| (@ IME TBF Microcontroller =i, R IMEW TATF Software, Compiler,
Assembler 9% Debuggers ™% 5, 1 e AT TR

®1 Microcontroller-a3 &pdel @3 73a Tew LTS T4 |

e Awe 7 Ba " =1 | [armfrcar - "3

B : s wETTerREER Gl 33 foa W w9 zem

[
1/08
cPU RAM ROM/EPROM/ ol h
X EEPROM

Serial

Timing -
Control Regiaters +
Unit

N DAC

Oseillator . . . or
Circuit Additional Device-Specific

Finctional blocks
e.g. Watchdog Timer

ras——
T—
ADC
Channels :
Timers/Counters [nterrupt Logic

[} 3

o/P

foa : MIBCEESTHAAIGER ONFS 3 ST
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T ﬁwmﬁmwﬂmwmwwm

.Cpu Ram | Rom

Serial
I/jO Timer | Com
Port

Microcontroller

WITEFATTIRR 39 SR S5 3 |
B : s MATEETTR 7o SaN Grew T

Data Bus

| Cpu
Gehera.l I ,’O Serial
Purpose | Ram||Rom i

Port Part

Mecro
Processor

Address bus

General Purpose Micrroprocessor System

W@mmwwmﬁm
T ﬁrsmimwﬁmqﬁmewwwm
TR (Home) :

- (0) Ry wem wngoE (5y) TSt
(k) GRFTES . (s%) faarB argre

- (0) %D (s0) fofda ¢t
(8) FifFeRf b (38) T ITHHR
(@) TR CTIA GO (s¢) FERmrm TS
(v) OFPTRR I (Answering machines)  (b%) GFR @R
(q) Rt (s4) =3 sG™
(v) ¥ (Sv) T @R
(») B ' (>%) CTFR (P
(30) TR 51 BEamm - (ko) TN TH
WP (Office) : ‘ :
(3) TfEER firta (@) WETH ST
() efer- - (%) GReE
(o) Ifram (2) ferdR

(8) WA @PR : () I

{Rrmfat : s3]

[t 7ys]
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&1

YN
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L2 {Auto) :

(3) o wfriEsr - (8) mﬁmm

() Egmzmm (¢) THRUIAET

(0) RS (b) WRRIGH ITH | . -

BrOW 805 1 WACHTTH TR L3 Brarm H Fp [t : "sol

B : 3T 8051 NiRTHTHIEMER L iErera fimms

(3) «ft 40 57 DIP “nee | )

() 4fSts On Chip Oscillator 8 Clock ARG 1tz |

(o) ars 8 & {7 CPU Az |

(8) CPU w33 73ty 8 30 wivt oy w1t 313 |

(@) 8B4 (5r) B 1/0 (A Az |

(v) ars e (AT Rmpma

(9) @S 6 b Interrupt FR AT |

(v) 9= 25 16 REI BRIR 4 |

(%) 9IS 4k Byte @3 ROM T3 |

(>0) 4TS 128 byte <91 RAM Wy | )

805 1-43 T 387 frg | ' [ : 3o}
5 : 8051 family-43 &L 8 % M T 8051 X0HF @R W@ mes-51 ATES AT
ICA | G A AHESTA T

ROM- 4K bytes
RAM- 128 bytes
Tims- 2 NOS.
1/0 Ports- 32 NOS.
Serial Pori- 1

Interrupt sources- 6

« E8 8052 ¥t 8031 HH 96 WA (Members) SR |

TETFITRIIE IS $t A2

Bow : 3R % "Micro” W€ (@6 WA "Controller” W¥ (W WATES (object) It dfwFm
2STOA (event) FIEIERd | MlERE@ER R ofFm I Reitws el @b W
b FTHM 1 @fb VLSI 47fTs 9% ore (single chip) wive Prymufmm afem MR¥E tofa
a3 (RB, (eI (programmable) 8 FAGAR TR | uft Tro @ Eowmse M
(Integrated circuit, IC} TS (EF6o IMTOFA &M HY WAR fawmua | WILaRargmnga
TEeT Pred fafafe ey A

(F) I FToR ATPR, TN TR I,

(%) @3 @ RAM, T (IR ST 5oL BTG Feqwt 3033

() a3 @G ROM, T c2ialix Fegwdt I

(V) ZAD/ITHAD fEoiZT (o, N1 AASHITSA TN N2 FCHEAIR m«rrcweﬁmrm
eyfow Bafon wopia fody s wRweReGiy ayfers feeim TS wfifkres TR fm =
Fa semr T Wy MIHFFEGEAIR GIB AT FPATHIER o TR T @ - ADC,
DAC, 518w, i B3 C&‘m‘ﬂ (Monitor program), $oWI% IH™ (Interrup control), FfEwm=
2%B/188%8 (serial input/output) T HGHTS < %WCT : A uew fag
WIRCFFCGAE- Intel 8051, PIC 16F84, Atmega 88.
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>b 1 Pipeline (5% 3 {3 A9 | M| Pipeline IR i

38 | Von-Neumann ¢¥ bottleneck 55t 37 A Von-Neumann WRFBFIER et e |

¥%7 : Von-Neumann SfEGsaa Hiwaast T "Von-Neumann bottleneck” | 93 43T
Ho) - 9% WIFGIEE e i 32 ©ift a3l ARra T T TS IR
TR TS (AR A (WO TS TR W | (WK 4@ FTTIR A0 Fed) wel
CRTER T WA (A, S TR 9 (WIRE TYFR MG BB F°6 WA (throughput)
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¥90 : Von-Neumann SfFBIBR W% bottleneck FTHI FNTAZ AT SGH T TS IR
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A | SRATAG (WA I (I 2 FAAY FRO1 (97T TR |

(R) Prefetching : (¥ request 93 T Fe WNHTE 42 Y ©BITF cache @ o1 I |

(¢) Multithreading : 753 f%3 thread @ @& request = 9% 7wey 37 =41

(8) T W RAM : Wg« X301 RAM (@9~ DDR, SDRAM 2eJfR I=@R Tt Fios
P rising 9 falling T GRS WTH0 Toog =we AR+

(¢) RAMBUS : 951 @36 ooy #R-F7087 1 RAM, RAM CONTROLLER ¢ BUS (RAM
TO PROCESSOR) fary #fée |

() PIM {processing in memory) : ai‘rm 8 (ifAte uTw feeiRe #fifEs wm |

Von-Neumann <3 Jf34i/oriiRyt frd |

TR : Von-Neumann WfEBF6IR 3 :

(5) wigi fos Wby HwsT von- Neumunmﬁtﬁm@ﬂﬁﬁiwmm
AfEB T WS FT® A |

() TRy O 6 TR ww) o b1 T STHeR T A, I «TS e Al o
T LA |

(9) aﬁawcmwmmﬂw@mﬁmwmmﬁﬁm
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Von-Neumann WfREG6ER Sy :

(5) <4 wfet TAt. @Bt Bottleneck a1 |

(R) TFhRE St wexfre x|

(®) mmwa%mmmaﬁwwqaﬁmmmmeﬁw@
QFBAIG TF AR TR retrieve FATS T | (O ST TSI Th- A4 T SHTHT 9
oA T St de Rotir g3k SR S5 ST w9 20 9TS BT e gend
AR AT |

(8) Fetch-decode-execute-reset FRFA fag g @t == (idle) 9= |
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wmﬂmﬁmwmmlmmwwﬁww|mq ARM
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M| (RID STTEE MRLFRTE v T e Rarer e 3=

TeT : (2B QTR (T DO NIRRT A5 (Roughly microcontroller
selection) & fEaffe ﬁ'ﬂ'ﬂ@m SR RTA5T WS T _
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(») FiTem Sifs (@) On-chip BRI
{2) e < BERO RIS
() On-chip RAM/ROM 43 «frd L (¥
(8) ExelB/ameB=T = sty
() mm«wﬁem%awwmﬁs (T4t TR, SITTEEE, fBar, e Xepf)
93 eipiet |

33| Von Neumann ¥ Haruard SiFBI6E e o= |
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Von Neumann architecutre Harvard architecture

(F) <% WIFDICRR @R R 8 Bl | (I) 92 TIBIOIE (el NE 8 Ol
cralfd 3R oAy TR W@ < St e G TR e |

(V) o TREFREEEE 7 [CEETS | (4) 46 NRIRIGEEd B (eeiEeE
Simplify I | ' Complex I3 |

() 42 IA IR T (@R @ TG | () WEE A JILER T (RN ¢ TGl
% ANY I IATS =R A | ' OF3 AN T JACS A |

() SIS S FANREFGIE TS W | (%) IIER S TSR WA @ |
(®) 1% AZ SO IR FA WA | (8) 12 7R ATICI, I F AH |

(5) Clock Speed F9 | (5) Clock Speed ¥ | _

(%) ¥W ’T\‘lﬁ‘ Control Slgna.l a3 QTTEE | (R) A A= Control Signal-43 TR
T | 7| ‘

(®) o 932 I TR IR (@) «fS amifie 29 v = |

3o | BN 8051 (Intel 8051) NRWHITHT 7 ¢af4By e |
BT : 3B 805 1 NALHICRINR LR BoTen e :
{1) 4TS 4k byte 99 ROM 9T |
(2) «afb 40 9= DIP 1T |
(3) CPU @32 7ta 8 RC el fawg 3w w3 |
{4) afbts On chip oscillator @ clock FIREE WML |
(5) «are 8 R CPU <t |
(6) 9TS 6 & Interrupt R4 4T |
(7) 8 fasa 4 5R)B 1/0 T Wz |
(8) TS 128 byte 93 RAM Rywi |
(9) «re it (i i |
(10) «te 2f5 16 67 Bigam < |
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{1} are 2f6 maskable (TTHEIT) THRIG IR |
(2) @it 8 fATHA MAIFFCHENS |
(3) TS 64 byte-93 RAM W& |
(4) 4TS 1k byte 93 ROM fawy |
(5) «afb 40 >3 DIP M= 1
(6) 4TS Timer IHIR |
(7y b 8 a5z 3 5 170 ¢ fawymm |
a3 | 208 8096 (Intel 8096} Microcontroller 3 tafad; frd |
B : 2007 8096 WIIFHCRHINER RfFHRrer fHemt
(1} 4TS 10 bit ADC (Analog to digital converter} = |
(2) «f 16 bit-93 FITFRTGER |
(3) @2 TRTHAEETE 16 XF fafdy 2 B SR fomwm )
(4 aft full-duplex Serial Port a2 1
(5) «are 8 fa®a 5 5 Z7B/aEe7D ¢ (1/0 Port) ¥R |
6) TS 16 f48 @7 CPU ICIR |
391 Intel 2920 Microcontroller oz faEy
B : 367 2920 VITECRENER g 1Ry s W & T
(1) 4TS Analog femPBrawm famm |
(2) <5 32 bit 97 TECEFTHRETS |
(3) T D/A converter @ f&7TE |
(4) &% 9 Programmable IC
(51 4ars A/D converter 9 Wik
(6) 4TS Analog WL fawya= |
(7)€% 192 Ward 93 EPROM &= |
36 | PIC16 F84A WIRITHITHMR 7 48y ety
90 : PIC16F84 A WRSITHFENRR afBpera faesa
(1) < RISE Architecture ff8 |
(2) @i TR cwfE tefd 8 RBA TETEFTGFR |
(3) ars 2f5 170 b fawgE
(4) «ars 35/ ITwgE= femme
(5) = 13fF 170 Fm 3aTR |
(6) 93 Clock frequency 20 MHz #¥8 Z& i
(7) 99 AT TR BTG 1 (A FRLI |
(8) s 1 fEremans cenam carfy fawa |
3¢ 1 MSC-51TRGFITHIA &7 ey P |
BGE : MSC-51 NEIHRIGENEa g 1=y S 41 2o -
(1) CHMOS (Complementary high speed metal oxide semiconductor} version 938
MECHSTHIET AR |
(2) «fS 8 bit @8 Microcontroller !
(3) CHMOS version 93 pc-4 ldle mode 1T |
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(4} 4TS MCS-48 microcontroller 42 3 Replace ¥ T 1
(5) afp s HMOS (High speed metal oxide semiconductor) Tachnology (@ &f3 |
(6) CHMOS version 97 WIZTHFRTHPTR M Lower Power consmption, higher noise
immunity 9% high speed 38 |
W | TREEFFEPNR @ 5] e LA vt e wiors o6 3

B : Frsw $3FRGerm famn widtweGER 1 | com-
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(8)
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(9)
(v)
(»)

Central Processing Unit {CPU),
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R0/ THE (1% a1 1/0 Port,
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OiRfir @ FTh™ AT (Timing and Control Unit),
ADC 8 DAC, '

E5R+G & (Interrupt Logic),
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wfTabe MEG (Oscillator Circuit),

(>0) afSwam f¥% (Additional Circuit).
s owgef BEMHBerema 2 ITwS wRIR GreT Y

(%)

QY

(¢)

CTIM et TBAT 7 FIFRE orhim it 28RS 11 FES (Central Processing
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(F) )aanamfﬁ % 3B Warw oS 7w |

(V) 71 B T GG ¥F0 feeRem Magta agd 3@, 1 CPU (S efsaaatds aw) (@
T

(*) CPU o6t afFwzd ¢ty ararertty srdh«(b tof =2 |

(W) are Tlafes, Cifes F@ w3 Fhm gfirm o T ans |
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(¥) TReFrErmER 59 @ (onfd IRES W) @ : Read Only Memory (ROM),
Random Access Memory (RAM), Electrically Programmable Read Only
Memory (EPROM) |

(¥) T 4TI TITT T T Memory (S NS A |

(") 4 ROM @3 WY (A8 FOR Program WeN Install a1 @s, w71 oy
Read &1 W)

1/0 ¢1% (1/0 Port) :

(¥) TADRCGPMA 2 W@ port ATH, @B TN input ¢4 a® WA TN output
¢

(?) Input B2 My e o) ¥R TSRt @MW #9170 9 Output IR
TR LFFTFANR 7 18 T o0 Foder awm =1 an

(8) Difir wax IThW FERS {Timing and Control Unit) :

(F) 9% B T8 TN MAPECRIARAT WA AA FTF TG A4 39 |
(%) @RIV CPU a fifey ctfiteam fesiRom e = coafir e armars =
AT FEH Signal 187 ¥ |
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(@) TBRWE 7fE FFP (Interrupt Logic Unit) :
(¥) MICHFIFRICER RS RTW Interrupt 4T | :
(¥) P TR W IS TR A (A TRGRA R I A o % 3SR T
fRfae 7w |
(") 8051 MIHFTHEA 6 & 28w+ =rfers 7owem |
(¥) ADC 9% DAC:
© (¥) ADC W TA Analog to Digital Converter ¥ DAC IR T Digital to
Analog Converter. ' _
() % TERGOTTA MUY «eRA Analog Signal (3 Digital- @ @3¢ Digital Signal
(F Analog Signal & J19 TN 57 | '
(q) Wb ¥ (Oscillator Circuit) :
(¥) Oscillation Frequency 2off s aft qrege ot | .
() NSETERIE WEED Rete At cnite frtm wbtmty a9ws |
TRTEHTR PR IR 1 e | . _ :
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(F) THFRGAR 5 wem oo A T o * Read Only Memory (ROM),
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{EPROM]} |

(¥) TR 15! I B Memory ¢ HeAMFS 4T | ‘

() 4T ROM &% e W8 2Rem Program ¥HSIA Install 1 A0S, T YW Read 31
T | : .

8051 WAHFRGAEA AT Family-aa T4 *itdas cadre |

T : 54 Table- 97 MU 8051 family-a3 W24 =1 (RT TEET «

Feature 8051 8052 8031
ROM (bytes) 4K 8K 0K
RAM (bytes) 128 256 128

.| Timers 2 3 2
I/0 pins 32 32 32
Serial port 1 1 1
Interrupt Sources 6 8 6

Wmmsoslmmwam _
¥ : fafeq v TFNSHIAE (Manufacturer) Company micrecontroller 8ofd 3tx 41
caTiifeTeT ZreT-

Intel, Atmel, philips/ Signaling, Infineon, Dallas semi/maxim TN | .
1981 A Intel corporation 8-bit microcontrollers (91 80051 % ~IRMES) @RS
U | A8 4k bytes ROM, 128 bytes RAM, 23 Timers, 32% 1/0 Pins, 1 Serial port
@ 6 % Interrupt sources FWZ | 8051 VIR GE apa “fm s s Intel
company W9 Manufacturer (¥ 8051 Microcontroller (SRTS T SR A | T
¥ Company Rf¥§ Flavours @7 Microcontroller oIm Ty €3 W RAM, ROM
Speed, Packaging w0 371 =< 0ty |
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(§) STPTECDT ¢ T QYU 91T T FICS A |
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(iv) Photocopier (FBRAPAM) : T TYA THIF A IACS A | "
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() «f5 8 febz 3 B 1/0 ¢=ifF fvpam |
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(¥) «TS 64 byte-493% RAM =g |
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Be : R0T1 8096 WIS STHENER B BEg) -
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e |

ol |
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o v Understand Features of the Intel 8061
% Microcontroller and PIC :
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(Introduction)

LR

R

1980 FAMA (AFSATF 1997 e e ) MCS-51 SRR @m T ROHE 8051
RIEUCI LS| A 2477 T W ANfTESE o Embedded system @3 @ fiffe w1 a6
CISC instruction set 8 Harvard Wﬁfb‘ﬁ‘ﬁm w3 @33 B FATHR 1 Alwg I AFTS
@A Sl 8051 QAT wFH TR VEEHEGAR @2k RTW I Embedded system 9
aft B R St Wy WCE | FIT NISHFCRER AR afe a1 40% T 0 MR | WA
(TSRS (Derivative) TRFHCGAR 8051 w3 To fof 0 w6 ) AT @49 MCS-51
iR NMOS (GRTmias toff | frg FASiTe CMOS (GIEMIRTS (80CS51) Tefd 6T <3
oGATF WAGH AT T Y | TR : 30T 8031, 06T 8032, X0HA 8051, T 8052,
3054 8054 3971 | .

9 sgien zze Pt Fsa famm e e A

(3) MCS-51 =fam 7= i =1re |

() 205H 8051 MRCHRTHENS 8 PIC MRS FCHAEA WFHE) §HTs AR |

(®) 8051 ﬁﬁmﬁﬁmhﬁmmwl

MCS-51 4Ram

(Define 8051 Family) :

2000 AR T$F MCS- 51::15‘@?5@31?:10#%@% ToTe @ ATRGTS A R |
S IC et afedia Tu- Fo, gy, R, abam Toi MCS-51 «ifiamm feReR
ol TR B AR RIS |

%085 8051 NAHFTCEAE ¢ PIC WRWHITHIN Rf38) Trgeaaet
(Mention the Features of the Intel 8051 Microcontroller and PIC)

2.5 305 8051 NREFITGIICTS (3BT

(Features of the Intel 8051 microcontrollers) .

@5 S 2087 8051 TETHIRCGICAR e fgae

(3) 4TS WA AT WITR 9R Bit-wise operation <A I |

(2) ate 16 fsw 2f6 SR = |

(0) @7 Afkye (et R 64 FRTARIZE €. ©IB) s 64 frmaizs () |
(8) 4TS power saving mode TR |

(¢) 93 on-chip ceE ICalf3 4ﬁrmaﬁ%ewﬁmwﬁ 128?13?|

(b) a7 60 TTRT T Wm |

(3) «f6 RISC G WETHSTZITR |
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g et

RToM 5031 ST RRGHTOTGEd Care) _ e

(;r?aa Mvﬂﬁ (Full duplex UART) 175 |
(») «f5 Harvard Architecture 7 S ceialT¥ (FCag @ ©1G! CFCIfS oS
(o) @F W ACH WA 16 a3 Low order address Port 0 (S 61 I A
multiplexed SEH 9T |
(3) afs @z 8 AT WRTFRTHTR |
(32) T 8 faTBa 4% (4T @ 326 ToTgd 8 TSESIA SHIGETRR TAB/WTHp fora wee |
(3@} &% NMOS Technology ¢ i, ©13 CMOS #%418 *Mhaul T | '
(>8) @3 &5t IR W 8 {26 (port O} 1
(5¢) aTs on-chip DR
(3%) GTS @R @ SO fHTP= =R |
(39) @3 ScHEs WeiafR Fpremat (0-12) TR
2.3.3 PIC WXGFRCHPITR 1281

{Features of the PIC microcontrollers)
Peripharel Interface Controller &% J#® % T PIC | &f5 Microchip Technology 93

=fd Modified Harvard architecture &9 O3B TEFFTGEE | General Instrument 43

P ELGEATTE | frem qaw «ft = 3@ T 43w, ﬁTE’fG'I, free development tools 93¢

Serial programming @3 &) T «ft 43R wfem | s ag STRe Gy S ¥R T

(>) TRl SR 4T B (16 C5XX FIRIFICGMNA Vi 335 Foirm wE) |

() @3 WIEesH “fasermr wwen 1 ) @ft TR LED, TRIAC enfats ~Rsme1 TS e |

(o) e faci=at 12 A 14 B cefiamm (MTfaTs MY |

(8) &f% 1-circuity serial program S s |

(¢) &% Harvard WG METHERTIEFR |

(v) PIC @3 FE S FAAGFTFSIE We® (A1 | PICI6FBT7A @3 F3 20 (N ToH axg «ofs
30 TS FT@ TS A | PIC 1BFX 97 3 40 (11 5 |

(q) «ft T=fona @3 static TRGRTGER |

firs (BfER WISTE PIC SEEHEGEIER 4% S e wfie Gl wen S

7Tl
Base Line Mid-Range Enhanced Mid- |[PIC18
Range

o wieamt 640 T864 8-64 18-100

e (AT | 3 iR WAy 14 FerTaias o | 28 (et S | 128 fereTaiks
w4y

01 (TR 134 130 W24 368 ARG T 1.6 [ECeTIa3s wai | 4 fSCeRiRD
w4l

faremg 1 | 12-bit 14-bit * 114-bit 16-bit




- e e

@  TRCHRCGER WS I Brsmy
et omee |33 35 49 . 83
AT _
sifs | 5 Mipg* - | 5 MIPS 8 MIPS 16 MIPS iy
cafeEy * Comparator Baseline (3*%p2 | Mid-range Enhanced
* 8-bit ADC * SPI afEpr - Mid-range %
* B101 cutanf3 * 2C - | wfwwem afdy |* CAN
* wergdlt wied | * UART R e * LIN
* PWM * USB
oA feoits
* 10-bit ADC * Ethernet
* OP-Amps * 12-bit ADC
“Aferarg PICI10, PIC12, | PIC12, PIC16 PIC12F1XXX, ~ |PIC18
PIC16 PIC16F1XXX

* MIPS—Millions Instructions Per Second
R0 8051 = Ry W tafes gt
{Compare the Features of Different Member of the 8051 Famﬂy)
2,9.) MCS-51 ¥ &3S
(Types of MCS-51) ' '
MCS-51 @3 @11 fafeq g siewt = o7 MCS-51 Affarem g smon =k Gl
PR B A AL

‘MBFR | DIPPE | On-chip | Oy w61 | 170 wizd PRUR/FTR | Serial
A | A AR | oy (F12B) | e L) interface
8031 40 3 128 32 2 1
8032 40 &2 256 32 3 1
8051 40 | poM 4K 128 32 2 1
8052 40 ROM 8K 256 32 3 1
8054 | 40 'ROM 16 K 256 32 3 1
8751 40 EPROM 4K 128 32 2 1
8752 40 EPROM 8K 256 32 3 1
8754 40 .EPROM 16K 256 32 3 | 1
89C51 40 FLASH 4K 128 32 2 1
89C52 40 FLASH 8K 256 32 3 1
89C54 40 FLASH 16K | 256 32 3 1
89C1051 | 20 FLASH 1K 64 15 1 -
89C2051 20 FLASH 2K 128 15 2 1
89C4051 20 | prasH 4K 128 15 2 1

W:_Mcs-slw%mﬁ%ﬁwmwww

—
ey



XCOA 8051 @ (YR NTRTFRRCRPITA (P8 | eo
9.3 MCS-51 TREFITRMITTR AW %S
(The Numb'ering System of the MCS-51 Microcontraller)

s lxlylz

Prog. - Data Timer/

YN Y 3 memory | memory | Counter
4K 128 bytes 2
PROM | © _ —< 2] 8K 256 bytes 3
EPROM | 7p———— 4| 16K | 256 bytes 3
FLASH 9 -
[_3 No on-chip Prog. memory
E On-chip Prog. memory

fo@-2.5 : MCS-51 TEEFHETER THifle wfs
- MCS-51 ﬂﬁamwmwmaﬁqﬁﬁwmmﬁamsxvzwmwm

T g3 fEEHberen fFueeny amd =31 g4
(F) TR ATz FRllw AT (X) Cenam (weiR @i IR |

0-- PROM
X= 7-- EPROM
9-- " FLASH
(}) TR T TR (Y) (AT (TR ST IR | |
Y = 3-- On-chip ™ (TR |
5-- (S (IR On-chip TR |
() o5 3t 8 1D (Z) canam o, BB caeIf @ BiRNR/FTEDI HeAT &I FA ¢
foies b i cra? o eefa SiRER/aIeSE

H 4K 128 KB 2
Z= 2 8K 256 KB 3
4 16K 256 KB 3
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MCS-51 ﬂﬁaﬁvﬁr (@t ;>8]
w9{, 8051 “RARM I IMN? [ - 38, sef
TR : 3%W FTew ¥@ MCS- 31 @Il WTEFEEHETR IC R Beer, STW 8
AGEETS B T WA IC Frffe afedm wi- B, ofees, e, obome Tenw MCS-
51 *fRE fooRrn & TR B R aiRewad |

PIC ¥ ' [3rEfear : "S8R)]
B%F : Peripharel Interface Controller (3 AT PIC AT | 4f6 Microchip Technology
@7 2o Modified Harvard architecture @8 @36 NITHFCEHEE | General Instrument
97 METHIRERGE Aot gaw oft 2o ¥ ( w9 35, «pdS), Free development tools €3
Serial programming 93 & IS aft 33 s+ |

MCS-51 “RAGR ¢ff IXRRTHmIER FW e | [AFEIL : 38R]
B : 3067 8031, 3T+ 8032, X0 8051, 3THA 8052, 3067 8054 TEI ¢

MCS-51 *RIET WA 4T FREH AfEbeT 12 ford |

6T : MCS-51 “RRIEE SRaER deeer dfedm- Fram, pleey, fefa«m, avom;
8051 WAHRTGIET Afdwe 2 B TiwrFrgmes = #r

B : 8051 TRLFFTRENES “tfaanzs 2 7w o ~ (%) 8052, (¥) 80311

8051 TRLFRRMR T Ribar

97 : 8051 ARTHRTHETA 8-bit |

VO R G ¥ X A
LM 8051 MRGHIFTHICAT LafH87 fore o [T ;58]
¥ : w3l Wy 30%A 8051 TERTRThIEAIR g g
(3) OTS o™ T Wk @I Bit-wise operation TR R |
() «@re 16 sz 2f Brdam we |
(0) % AT (A (VCNM 64 FATRIZE war bt Groad 64 RTINS (wnyfaa) |
(8) WIT power saving mode Wk |
(@) 97 on-chip CNETE (TR 4 RARTED 8 ©161 (VENfA 128 ARG |
(b) @7 65 THRD et wR |
(q) aff RISC 4at=2 WRTHITHIENT |
(v) @z fHfamm % (Full duplex UART) 15
(») 4fS Harvard Architecture 93 W& (2219 (NN 9 GITT (ML 922 |
(y0) 97 WIHH AAA WA 16 B @k Low order address Port O (S TiG! ATTE A
mulitiplexed WEFE 4TF
(35) 9 @3B 8 [G TRTFFTHE |
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81 3009 8051 WAEHITIIGR CaBreTe F 32

.(8)

(53) 4TS 8 RT5a 4% (=¥ 21 325 Toryd @ ToESI IEER THF/MTHS {47 =

(>¢) a5 NMOS Technology ¢ Cfd, 0@ CMOS F#1a “Mew IR | ‘

(58) a7 ©IF1 I WIR 8 & (port 0) |

(3¢) 4TS on-chip WETHGR SE |

(S¥) ATS ot @ ST fHTTaT o |

(39) @7 A Weitcafbe Bt (0-12) qreiais |

PIC WREEFRTGRTT (af=e] o | It : Y8R]

¥%% : Peripharel Interface Controller 9% wefisg & =wen PICI 4ff Microchip

Technology 93 R Modified Harvard architecture 4% WBfs TRIGETHITR | General

Instrument ¥ Tﬁ(@?ﬁ@ﬁ@ fros ady ot oR @ IW 4@, ATl free

development tools @3 Serial programming 93 & IS tﬂﬁ? Y7% w6 W

Aract ¢af+By Srad I =@

(s) TRTET et 9@ T (16 CSXX TRIGHSTLFIA T 337 fRodim =) |

() &7 TGS effirster wwet *f 1 @ft AR LED, TRIAC TSI ARG T30S A0 |

(¢) @ T 12 A 14 5 e cranfars mnsR |

(8) @fb in-circuity serial program 93 A1 |

(¢) «aff Harvard SFEGFEI TRUGIGTGETR |

(¥) PIC 9 P 5ifS PAATFFEI W@ (X | PIC16F877A 4% F= 20 G, o W3 aft
30 TFETS e FICS S | PIC 18FX ¥ T 40 (L. oo |

(q) @t TR @3B static NETHFICRENL |

MCS-51 TRISHITHAHR A1 &S T 74|

B9 : MCS- 51 NERCGIAER AR ks Frs St e T

8 |X|Y |2
L 4 A

(arifaTar : Y8R

Prog.
MEemory
1 4K
8K
16K

Data
memory

128 bytes 2
256 bytes 3
256 bytes 3

Timer/
Counter

PROM o
EPROM
FLASH 9

-}
IS

No on-chip Prog. memory

On-chip Prog. memory
3 : MCS-51 WRTHRTHNCE ArwiRe 1afs

et : Yol
B9 : 3059 8051 WACTHRLHFAR afEret frmae -

(s) @ 40 PR DIP *Iwa | '

() «f6t® On Chip Oscillator 8 Clock <5 41T |

(o) «re 8 f6faBa CPU 4T3 |

'CPU a3% 7w 8 35 w161 Ao ofe 3w
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V- o < TN O eivanre mp—n T Aty oty iy TR g 2

¢

W |

q1

TRTIRG AT TS IRCES OS5y
(¢} 8RBz 4 (58) B 1/0 (oI wire
(v) TS Fifam ond fampm
(%) 4w 6 B Interrupt R o |
(¥) w52 3 16 fada Bidwrm o
(¥) 9T® 4% Byte 93 ROM AMEF |
(30) 97T 128 byte 97 RAM fwywr
B80S 1-4z T 21y fing | [t se)
B : 8051 family-97 2w o T T TN 8051 RPN careify are mcs-5] AES TR
F3 | Q3 I feBrera gren -
ROM- 4K bytes
RAM- 128 bytes
Tims- 2 NCS.
1/0 Ports- 32 NOS.
Serial Port- 1
Interrupt sources—- 6
4 ’IY16 8052 €32 8031 AW S st (Members) g |
8051 ﬂﬁmﬁmmﬁf@a Family-«% 04 1437 cerg |

B9 : 5% Table-a7 Ty 8051 family-43 T0aT =14 (AT 27T -

Feature 8051 8052 8031

| ROM (bytes) 4K 8K 0K
' RAM (bytes) 128 256 128
| Timers 2 3 2
| I/0 pins 32 32 32
Serial port ' 1 1 1

Interrupt Sources 5] 8 6 j

ffex r@rebIR ot 8051 TREEIFTGICR W04 T 97
B ey varm TTETRERR (Manufacturer) Company microcontroller t=/ ST NS
CETfRGTe A~

Intel, Atmel, philips/Signaling, Infineon, Dallas semi/maxim 2@ |

1981 1A Intel corporation 8-bit microcontrollers (¥ 80051 =ww “fre) aemsTe
FT@ 1 QT3 9k bytes ROM, 128 bytes RAM, 2f5 Timers, 32f6 1/0 Pins, 1 f Seriaj port

company WIS Manufacturer (& 8051 Microcontroller Tefirs BeAZ AR w7 T,
fafeg Company f&$3 Flavours az Microcontroller 9 BIlH 1 97 WY RAM, ROM,
Speed, Packaging wra epfs endy; TR

Philips car~>ifq 8051 Family 93 Microcontroller 24%w ¥ AMF | 9 Microcontroller ¢a™
ﬁl‘§ ﬁF;{ b2y graq T M- A 1o D converter, D to A converter, extended 1/0 ¥
OTP and flash. ‘ '
Dallas Semicanclutor (Maxim). 8051 Microcontroller Im&R (RUPTR | 99 Flash Rom
VAT AT |

Flash Rom R229 IR B0 @r=11faz 805 1 microcontroller f ¢ swferrer corprs | .
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iz%aaosmﬁwﬁﬁw&mmwmfwm
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B3 : 257 8048 AT RTGEIR WEoTE IGEcL
@) aff 8 fge RCFFCG |

(*) 4B 40 Bz DIP s |

(") «fo 8 B3 B1/0 co1fF Ry

(T) 4TS 1k byte 93 ROM fwsam |

(®) 9T 64 byte-93 RAM R |

(v) ate 2 5 Maskable (R10%2m) 385 qowrz |

(®) AT Timer 30a7 | .
T 8096 TREFFG IR Wfisrer § $y

T : 3157 8096 TRCE TR CByeTe Fyg) -

(®) ofb 16 bit- @z WEEBRTEER |

(V) o 16 35 @3 cPU oMy | .

(") &TT 10 bit ADC (Anaiog to Digital Converter) =i |
(V) 9 NXERGEIE 16 75 R o 5 Br¥wm ey

(8) @t 8RB 5 f5 T/ arEsoD (orF (I/O Port) FowTR |

(5) @ Full-duplex Serial Port Rf¥3 |

Waomﬂﬂmﬁ‘lﬂmhﬁ?ﬁm

TG : ST 2,30 W BT |

MCS- 51wﬁm¢mﬂmwﬁammwu
B : e 30,3 W EE |

PIC WRIGRITHITR M7 ome |

BT : R 3.3, W FEY |
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Mlcrocontroller

W
*L
A
R R v, e H, eme el adn S, vme S, S, ke N, e N, wlle TH, gl N w8, ame epeta ame W, i TR R TS, -e.?

o.0 FhF

{Introduction)

TAWA @I (Intel Company) 1 Corporation 1981 A 24T 8 bit TRTFSTHER Lofd
SR WP 8051 AW AfSfET T 7 1 8051 WRIFRCGENAR obe AW (Popular) TIW R
Intel Company ¥AT Manufacturers (3 8051 TRTHIFTHE (TR WGufs aw@ 303 |
fafSy wtem ENEUSIEAER (Manufacturer} (T4 MATEFECZETR toR I 403 | ARG T
T

(i) Fefevstor/Mstf1g= (Philips, Signelies),

(ii) 3% (Intel),

(ifi) TR (Infineon),

(iv) SIOTTT (Atmel),

{v) T IfR/ANET (Dallas semi/maxim} X |

0" @ (Intel Company) : 1981 FF Intel Corporation 8-bit microcontroller
(T 8051 Ay +ffbw) areReTs T | «ff e RiERE 1 =@ -

(i} 128 bytes RAM

(i} 4k bytes ROM

(iii) 327 1,0 Pins

{iv) 2 Timers

(v) 16 Ffwm oo

{vi) 6 Interrupt Source ITNTE )

8051 WIRIFRTRIETR oFA +fama sifga amd Intel company W{IH Manufacturer-(&
8051 Microcontroller (¥faTs Teamg emtn =z | v, fafey Company S8 Flavours-«3
Microntroller IETA QY | 97 W4 RAM, ROM, Specd, Packaging, W 3erfea “’ﬂ‘lf?ﬂ
TR | .

ffre @ty {Philips Company) : Philips &fs 8051 Family-93 Microcontroller
SR T 9= | 9 Microcontroller caf fag fog taferey wma =@, aram- {1) A to D converter,

{2) D to A converter, (3) extended 1/0, {(4) OTP and flash.
T I (Dallas Company) : Dallas Semiconductor (Maxim}, 8051 Microcontroller

A (TR | 9¥HA Flash ROM %S TERE |
Flash ROM 32131 IR TF (AT 8051 microcontroller & (1 wmiere: @ .

I



T e ST - i

fr- AT Gl T R =

i‘c«‘?ﬁ{soslmﬁ‘mﬁm% a5

SO @R (Atmel Company)} : WHEA @ 73 «aae TG %R 7w
AP | G AT TSGR 0T ROM flash SIS, O a0 TRCHIPERET 206! 18

- Rrare s

0,9

fesa GRSy Rf$g Manufacturer ?\F‘if?‘ G Microcontroller-43 g ! I ALY,
@R™M-1.1 : Versions of 8051 From Atmel (All ROM Flash)

Part Number | ROM RAM | I/O Pins| Timer | Interrupt | V.. Packaging
AT8B9CS51 4K 128 32 2 6 5V 40
AT89LVS1 4K 128 32 2 6 3V 40
AT89C1051 1K 64 15 1. 3 3v - 20
AT89C2051 2K 128 15 2 6 v 20
AT89C52 8K 128 32 |. 3 8 SV 40
AT89LV52 8K 128 32 3 8 3V 40

Note : "C" in the part number ihdicates CMOS .
&fR¥-1.2 : Versions of 8051 /52 Microcontroller From Dallas Semiconductor (Maxim)

Part Number ROM RAM |1/0 pins | Timers [Interrupts | V..
DS89C420/30 | 16K (Flash} 256 132 3 6 5V
DS89C440 32K (Flash) 256 32 3 6 5V
DS89C450 64K (Flash) 256 32 3 6 5V
‘DS5000 8K (NVRAM} 128 32 2 6 5V
DSBOC320 0K 256 32 3 6 5V
DS87520 16K (UVROM) | 256 32 3 6 5V

®R¥- 1.3 : Various Speeds of 8051 From Atmel
Part Number Speed Pins Packaging Use

ATB9C51-12PC 12 MH=z 40 DIP plastic Commercial
AT89C51-16PC 16 MHz - 40 DIP plastic Commercial
AT89CS51-20PC 20 MHz 40 DIP plastic Commercial

& G e R e BEe 7 wmee v |

(3) 2CH 8051 IRTFFGAT 79 IS TR THAF RIS AR |

() 8051 WRITFRFCHFTHA (el TTee A=K e |

() 8051 MRCHFITGIANE (TR 516w T wpaet) |

(8) (R SBIPBFT 6 AT RRFBIR STowie el |

(¢) 8051 MHFCHETRT P47 ¢ Frerre Srman 74w ez |

I0A 8051 TEFRTHINET 738 79 Bz 7

[Describe the Simplified Block Diagram of the Intel 8051
Microcontroller) '

@ TRAGFTGETR G0 8 57 T Fii/o137 (Read/ Write) ¢ ofrm) T @ i 0T
BT 8051 «¥ «f 8 T WA | M Gz i 5 2T TS WFGESE
wlie (@ ¢ Ol AW 49T @9 SCPTER 499 RISC (Reduced Instruction Set
Computer) | SETGR WCAFA W MCS-family @7 Ry TRt@@ERIER v ffsy 399
T 1 8051 MRIFRHCHAICIA FEA5R I8 I S ot FT5 @ (i z0em |
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External interrupts

Counter
Inputs

T

fo@-9.5 : 8051 METFHEANER T 7T THEAE
Ff%%8 (CPU-Central Processor Unit) : .
CPU T QW AfFareae @ gre q2f6 WETHTGIEmED T | I3 /rsiansd 4us 7oy
FIGT AT AT T | OB FF AT SAfRBIrS w3 AMETR A Ty 4ie (A A
T | 4T TTFAT wrere i BiRfi Tors g g S ety xa
aft @R A ATTER e ST TEEeE, AFrE-FAE g Swad IR G
ARSI (A T0e I TR I (fetch) @92 AN (T FATRoLS FTrat S7ooiim
T AT TAF T | 8051 NEIFRTEENCER AT Wed 8 fAt6e | 43 ALU 972 e 307
o2l @SR WITEGA (Accumulator) 31 A GRFSR ¢ B @RreR™ 8 fAGI1 ALU <9
P MR 8 R Mafes ¢ difes fapim T=ma =2 | 8051 « IemE errE AR
UTE, SR A% bit-wise T THCS AR |
TG (Oscillator) : -
8051 WRIHIFLHFRAN &l TN Clock pulse TeAWT It WFTeBe, T Sordic wag Fkm
FAFAAS! (Synchronous) IF W | 8051 TRCHFSTHEAH @ITHS (ROGITHR S el
RGP0 A T8 T XTALL € XTAL2 9f5 B witg 1 Fyrdts whraver o qaf
@EA TS5 ¢ Ity IaTw o=t =@, ® TTL clock source-8 qAAH® TW | 4R AFEG
NIRUFIRCREE i @ baud rate Fidme a3 | fomsm Gt @e 4 @ T - 30 @,
0 X QTR SR (T RIS 11,0592 W, BT 501 <2 o 21 |
w5 891 1% Tt (¥ (On-Chip RAM (Data Memory) :
(RN BT TSIt Bibt siwem o0 Sl RAM T9%% 991 T | RAM Ssedd (On-

- Chip) ¢ W"Te/@H19 (External) ToH2 TG A1t | 3009 8051 TR TOEIT RAM

€3 WFR 128 ALB | @A RAM 4R g W (@ferd) o (- BiEwm/wesn,
et ¢ofB, TBmeG Zesifin) Fmmaes o @k g W (Register bank @ Stack) WS 59
YRR T NRe T fiveae e o geEs @ReSTTaLE Special Function
Registers (SFRs) W1 | SFSATH 3068 8051 NEEFHIANT RAM 2RI 256 Foreraiss
T4 128 FARTFAA T 93 A 128 FR1ZE SFRs 97 S 3915 AT |
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e T L

o i F T

| st'oswﬁ‘t%mf% W

=t

it 8051 WRATHFHCHER TS off-chip memory (FIF access FITS A | Off-chip
data RAM (¥ Access IR & 16 09 address I/=S W1 Address Port, PO «@at
address-data Port, P2 @%@ 4% 16 f5 address 9%% @ | Low order address (byte)

. ©IB! AT A multiplex SEEW 4TF |

Z53%H (Interrupts) : _ '

TR &4 IS 0 TS @3B M- @7 (Sub-routine call) 9 a &
TGP ST (A AT, TErTS) 3 R IS TETE AT DA TFR IR a5
TREFFCRERE TSl IR 1| TBRT foR srootmradin vorar effernt 7 2m a3 T0re
TGATY FAN PR AR O I3 1 93 (9 015 FA3-w o Interrupt Service Routine
(ISR) 31 Interrupt handler 3 | A IBMIT 97 ¥ 805 1 TACHTTRRIR 7B 4 INT1
8 INT2 ™R | 4ts T5R1G (A5 @7 s fvim fepSm (18} Witk |

BRI 4R PR (Timers and Counters}:

8051 MUHGENE 2 16 RGA SRAR/ATHR Sw ) vl 8 Rvw 8% @RediE faww |
BIZAR 76 JCSTBA Tarerin T SIS @ WECHAD (delay) AR, AR A, ARTR ]
(pulse width) *RTA 4R baud rate BeiWe 03 | 4% FwE TN TERE AT TGTT
¥4 AW, T 42 805 1 MRTHTHINA delay AR B 76 TEemR F (T1 G T2) SR |
aiﬁaiﬁaﬁwi‘cﬁﬂwmw\swwmWamiﬁmmm—ﬁiﬂmqme
FIEHA I© 1 8051 NROFISTHEICA BRI/ FISB1 WA o) R GREBIRE : TCON,
TMOD, TL1, TH1, TLO, THO « BiEwR Seta=m 415 e fsife zm ) -

e (A5 (Serial Port) : _

8051 NRIIFCHES Ffame SRR & TXD @ RXD ¢ f g | Adiers a3l
R caferbies afrs i b1 smesitm smr TXD Fm a3 fifie of ez 5 RXD fo=
WWIWWWW%WWWWWSCONWQM%@
SIS A WA 45 o Afmike T | )

WWTGF'{B 1] (Input Qutput Ports) :

e, feerser a3 ctfareaie s wa {Interfacing) & 8051 ¥3 & G awer 4
¢off SR 1 CPATETT Toatt Port0, Portl, Port2, Port3 | 9TSI& (e WG F@ B T
¥o¥ GfEPBR (PO, P1, P2 ¢ P3) Wk | @SESRET Bit addressable Sdie o fergeermm
(SETB, CLR) ¥Rl aTT0EF 76/f0T0 <l 714 4 (57 BBt @3 cafersbiea ot aras |

- PORT 0 U7 1% 904 1 9Bt 8 4059 OB M Low Order Address-9 €39 373 (ADO-AD7) |

PORT1 %5/SMS055 ¢ | PORT2 3A%3/T3%5 ¢1F @ @Bl High Order Address 2

T | OIIY! G ATETE P il e Them s roweicd I Iw

9 (Bus) : .

8 53 ©fb1 <, 16 Reba Sy <t @<e 90 TG B A 8051 MRERTETR Hiotw

-wﬁmmﬁimmmmﬁ%ﬁwmmmm&mmwaﬁ@wwmm

| IFFR 8, 16 A Srelfis v frg 7fiw | are I wweme 8 £, 16 5 ©ib| qF@ a=7

FACS ATLA | T 9B -4AA - o _

Sl WW(DataBﬁs]:SOSISWWWWWS%MiaﬁWWWW
IRTR T W | '

| WIET IFT (Address Bus) : 8051 TRGRGENIT HIEA 9 16 X5 | @B @
mewwwmmcmcwmﬁw‘wmﬁmm
BIEREE TR U '
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8051 NITFFTRFIGA c@lifie qrea |

(Explain the Programming Model of the 8051 Microcontroller)
8051 TECHITRIENER (eefe Woea fovd 5t a2t | @Bt 8 46 ¢ 16 b @fEsdl a2
g 5 @I TR w3l @ (collection) | W3 AEFOR € (WA TR TPLEWT
et w3 s 11 fEme s ReTR aedies | (e FTETREE 8051 93 SOE
29 et FRGE Bt it @ AR TR RS faEd Tare ]

TR WA AE S WRMeeE e feg e @fEeR
(SFRs} | 8051 WIAERTRIFNER cilifie et e oca | Sk @RetRE w3l farm
T T | ©iE @@l GF AeRee W frn <3 wow 79 «Rd T | @E- A, THO T9if |
Wﬁwﬁw@mmﬂa@mmmmﬁw%q@ﬁwqwmm,waﬁ
79 FAmiefFe 39 W, (@IE- RAM, ROM o5 1 '

ST EFBT (PC WSl) 97 35 1 BT WOEA ST 4TF T IBNE ¥ (assign) FA |
W_W%@m&ﬁm(*%&@)ﬁ%eaﬁﬁ@@@wsﬁmw-wmoﬁw (AR AfeE5TE
mmﬂﬁﬁmmﬂﬁaﬁwmwwwﬁmﬁmmﬂﬁﬁﬂwm|
TG R T R (OEOIER Wi A1 v Wi @ TR wi fAfWE (specify) I T |

T ERS 8 | AB* g | 89 8 | B8
P iE TMOD TCON FFF
8 B0 8 [For Resister R?sister Resister Resister
A B Interrupt Registers  Timer Control Resisters
Resister Resister
= ' s Jec] [ 8 [sAa] [ & 8D |
Math Registers THO TLO THL TL1
' Caunter Counter Counter Counter
Timer/Counter Registers
8| 98° g | 99 8 |87 g | oo
7F SCON - SBUF PCON PSW
Rgister Rgister Rygister Rgister
Serial Data Rgister Flags
General & &
Purpose -
Area 8 | 81
Stack
Pointer
30
oF Bit 7F
Address
20 Area 00
1F Register
- Bank
18 3
17 Register g |83 | 8] 82 " 16 __ |No Address
[ Bank . Pro: Count:
10 2 _DPK | DPL gram Lonntet
OF Register - i
Bank
08 L _
071 R7 -8 | 80° a |90 a | Ao a |Bo"
06 ~_R6 Port 0 Port 1 Port 2 Port 3
Register 0s RS latch latch latch latch
Dank 04 R4
o 03 R3 :
g? ggl, Number of I Direct Byte Address
- Bits Indicates Bit Addressable
oo ., _RD - 000
Byte Internal Internal

Addresses RAM

Bl-0.9 : 8051 WELERCHEATR cenafg TTee

o
Py
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©.9 8051 TETHPTHEANGER TR 1=

(Describe the Memory Organization of the 8051 Microcontroller
Mentioning the Function of SFR, Register Bank, Bit Addressable &
General Purpose RAM) :

8051 WRHFRILHFR TSe MFGFHR 6l ¥ 0ol ©F W3 (onamw confa ¢ w51 oo

#2% ( (IT TgE (O T9- ROM @ @32 ©51 Bafll (Wi 39— RAM @ HEawe 391 TH |
8051 9 < TP @ Mg THUE TS AI@L
759 8051 O (WTIER SO (AR Al ¢

1. Internal (On-chip} Memory
2. External Memory
3. Internal or On-chip Memory
{a) Internal RAM
(i) Register Bank
{ij Bit addressable
{iii} General User RAM/Stack
(b) Special Function Registers (SFRs)
() Internal Code or Program Memory (ROM)
4. External Memory
.(a) External RAM
(b} External ROM

8051 Mi 1t
5 icrocontroller External o
Internal RAM E
o
o o
SFRs E 2 -
36 z
Internal Code ROM ‘3 g 3
External g
Code ROM <

Ba-e.0 : 805) TRCHIWHIAET ovTwifd sth=
©.0.3 CHENY IR #3 (s ¢ qRTF)

{Program Memory Organization (External and Internal)
8051 WEIHISTRINEY WSFAT (AW (NG 4 FTTRET 9L ST GIF 64 (HE13s

{8 AMGFONR (Externally) 3F& 1 T8 | SR G871 4 f=r02E, 8 focemarss 1 16 faaasds
T 4% 9 f4$q 313 fafey Pt 847 | On-chip code (Tafd ROM, EPROM 31 Flash Rfex
HATE TLT ML
ARSI oA (R TS T SIS NRIHRREE EA Bce V.. @ e
st T T (5 0.8) @ W anaifan Hrw wfewe g cmes Ao saee e
TECHFILRETCE fFRrge daweim AYF eiRes (External Memory) &fRe8T 28 1 Srer@dla
craface afta (bi-pass) TR IfGS (A T o1 STwaTz &= EA 40e Q18 wars
Lol



8 o TRTFFTGIAA TS TS FEBTT R
FFFFH; "=~~~ """ b FFFFH: :
Vee \ X ‘ X
' . | P
XX51 E External E E E
Ty + Program ¢ ' !
EA 24 i )
I: Memory E XX51 : External ;
' {60k) EA ) Program
' L E Memory E
L : L (60K |
1000H. ... _.. ! 4 o -
OFFFH gy ternal ‘ = 5 E
0000H O000H s v v c e m = - :

Ba-0.8 : STSREA 6 FRTT T (WA 194 (Internal and External Memory Organization)
.02 ©i5T CLTRT 3 (worsd ¢ FfETE)

(Data memory organization {Internal)

8051 ¥ TSREAA Bl (VIR (RAM) Wi 128 3T @R 97 AR A5 64 Rzt Ade

Afige et #ege 9 T | FTs 8051 €3 T6T (L o9 Tl T |

FFH FFFFH, """ """~~~ i
SFRS ‘ '
\ External .
: Data
¢ Memory .
80H : (maxcar) |
[] |
7FH E '
128
Lytes of ': !
anternal 1 .
data : .
memory OCOOH. ... -_ ;
OCH ' _ __ '
fBa-0.¢ : 805 TRITHIICGEER ©ib! (VA (TS/eam @ AfEF) #97 (Data memory organization)

©.0.9 WSFE BIdT cref
{Internal data memory or RAM) .
WeTEdd (IR W Ao @3 FrR/Ad (Read/ Write) -8 RS wCaa A | b1 Sl

T 1 8051 @3 SiefERd (iR Wifdie e fove v = | were A e fenis o
e :



(&) D - sgelke) :ny RN -SLaR

v et i i T TIT Sy

WSOSlWﬁ ¢

(Af¥F0R INF (Register Bank) :
wropdla cweaifer feea 32 AT (00h-1Fh) @7 cvafs SRiG @fedr oie (Register
Bank # 0, Register Bank # 1, Resister Bank # 2, Resister Bank # 3) fow sifos
ATSIF AR WHH F@ WG B (1) @REESE (RO, R1, R2, R3, R4, RS, R6, R7)
forrn oifé® | erem =B AT (RO-R7) @ IR Register Bank # 0 (00h-07h) e |
IME T ATANE VYW T @B T Hifts mm g e amrew
AEBRGTITE RO, R1 ... TG uifis a/9sm 30 SOEw a4 o0 | SREy b
a7 VN W] EREPDRSTIE YUYt (Simultaneously) SUTHET W W | (I
AR TR PRGN OB A WS FHeFwd 7 | Oy RIS Default register
bank ¥ Bank # 0 | 9<fU R 2few5™ PSW @2 7191 Resister Bank 45w a1 @@ |
{20 =OEER™ T (Bit Addressable RAM) :
FIMRATS bit variable W ¥ & Bit addressable register &S W : (AR
LI AW 16 IAB {128 4B) WAl bit addressable area 1 6 WEH 00H (20H @3
23T AZWA LSB) WS 7FH (2FH 93 (R AMAEI MSB) o8 %% 1 Bit addressable
area A4S IR (N bit variable ((FH WTH+F feoi3vn sy @w=- LED,
MOTOR ¥9/ifia ON/OFF) =1 IR S I9%© 20 | 9% (NI C90n oyua 5 ot
A o ol @l A 8B ww a1 IS W, @ 9rs @ Sy %
(ST AR A/565B (General Purpore RAM/Stack) :
WA (R [(F 80 T TR WHIGH I0H (47 7FH IR FEF T T I95T
N 3% 1N variable 97 T 9B Arigtad storage G T35 g0 | @ ¢wafp operating
stack 4% @G storage area Roize NIAFFHFR T 0TS T ®WEF 8051 92
TSEAT RAM 93 WIFR 128 R0 A% ©1R (I (17 SR RAM 93 SR TSR
ACHIEH | 8051 A 64 FBETRIZT 1T RAM 5Wda IR | TS RAM a0y 79 Qg
a7 I Pz 7y :

1RAN Description
Addr
%] Reg. Bank @
as Reg. Bank 1
10 Reg. Bank 2
18 Reg. Bank 3
20 20} 28 Bits B@-3F
28 |ao)4aslsefss]aa]es)on Bits 48—7F
e]7)
General User RAM .
& Stack Space ?;Hﬁlal
(80 bytes,. 3IBLh—?Fh)

?F

iﬂ Special Function

. Registers (SFRs)> SFRs

= (Bﬁh — FFh>

. Ba-o.y : worERa e 15w
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R TS TSy Boo

0,0.8 (P Tl QferbRe (amu‘nmr)

(Special Function Registers {SFRs)
SFRs T On-chip RAM (RO# 89038 80h ¢S FFh (8 (qfd simeed 128 N8
QTG (FA | TN 8051 TRHRLFR I$& FHwS (3 faew srem fFaga ¢ w2y (Status)

A FA

| aR B ffret oge RERe a3 T wefRed ) angg e ot

TEHRTLHEER WO (AW g 7fEGe A Hge o2 [Bevr @-@R  fwds
TTERTGET @ & WfEGAER Il #8R e | frss it SFRs map (RRIGET AT

80
88
90
08
AD
A8
BO
B8
Cco
C8
| $14]
D8
EOQ
E8
FO
F8

Rty el

PS SP DPL| DPH PCON| 87
ICON|TMOD] TLO| TL1 | THC | THI1 8F
Pl g7
SCON| SBUF 9F
P2 A7
IE AF
P3 " B7
IP B9
C7
CF
PSW D7
- DF
ACC E7
. EF
B F7
FF
fo@-¢.9 : SFRs map
SFRs 9 SITHA 9% :

(F) /@ (A SAGEAA (1/O Port SFRs) :

()
(2)
()
(8)
a

PO- (Port0, Address 80h, 8 bit, Bit-Addressable)
P1- (Portl, Address 90h, B bit, Bit-Addressahle)
P2- (Port2, Address ACh, 8 bit, Bit-Addressabie)
P3- {Port3, Address BCh, 8 bit, Bit-Addressahle)
grene 8 fApr TWAB/astel (onf | «? few Gfeebrerm eweie G

TRAECREE R A TAfeed, (rwR- PO (A bit O T WRGHSTHEATEE PO.0

fom)

«? @RESIRR (W % | My MIEEEEER & PF High T 93 9@~

AT B Low 91 & RRETBTER @ 46 0 fere =
(d) FTEM GHGTSR (Control SFRs) :

(%)
R
(®)
(8)

PCON (Power Control, 8 bit, Addresses B7h) : ¥ EETM 4051 ¥
#1GTR FLHEF TOSTE (WAL T TI7S T !

TCON (Timer Control, 8 bit, Addresses 88h, Bit-Addressable) : UES
GEPBR 8051 @7 DENRAHA WA ARSI @ AR o T3S T |

TMOD (Timer Control, 8 bit, Addresses 89h) : «3 Efertm PTG
AR TG R 3R | :
SCON (Serial Control, 8 bit, Addresses 98h, Bit-Addressable) : Q3
&R 8051 «¥ on-board BFTE (Afta ETAR &= wwES T @ baud
rate (3¢ g T

— A

Aot TITR. . fare.



Y pr

_ . ZU7 805 1 YRTHRTHIIGE Tod e 9
(¢) IE (Interrupt Enable, 8 bit, Addresses A8h) : 3 (ARFSR A2 THEIGE
TR A TR I G JITS T | : -
(%) TP (Interrupt Priority 8 bit, Addresses BSh, Bit-Addressable) : 9%
QDI oo TBMANGe ALAFFD Wo1Tet (priority) RfEEwT w5y awms 71 |
(2) PSW (Program Status Word, 8 bit; Addresses DOh, Bit-Addressable) :
«% @S stidfew fefaion TR w7 s 9 W= @REST s fde
I |
(") T SFRs : . . :
(3) 8P : SP (Stack Pointer, 8 bit, Address 81h) : U3 GRFER 5T T ey
(T AT TEFA TR @ A (Read) 203 ©f Firsel o7 |
(X) DPL/DPH (Data Pointer Low/High, Adresses 82h/83h) : 46 DPL @
DPH (®RBtn aat@m 16 B3 @3 Data Pointer. 9% Sl +0I5R aRfwe
WW&WW&WWW@JWﬁWWﬁRWq g
TS T MIFER TS IS 1 | '
(®) TLO/THO (Timer O Lo¥/High Addresses 8Ah/8Ch) : TLO © THO
GferS <@ 16 67 BENW @AROR timer0. ©WAR 1A Wik B T
Timer0 (& TMOD S5t SIS T 20 | -
(8) TL1/TH1 (Timer 1 Low/High, Addresses 8Bh/8Dh) : TL1 ¢ TH1
cfeBrm a@ 16 G BiTNw @fEP5R timerl. wiTRa Tad wSRe fisa B
Timer1 (& TMOD RfePBIy FISITA AT T | ,
(&) TL1/TH1 {Timer 1 Low/High, Addresses 8Bh/8Dh) : TL1 @ THI1
(RPSRT 93T 16 U5 BIZUR @fEPST timer P wiad T WHRA Risd W@
Timer1 (& TMOD QfEFSIR SIS AT 24 |
() SBUF {Serial Control, Addresses 99h) : @2 (ARPSE 8051 €9 on-board
FEmm (oM T BiR (2Ect @ JEe T aREs T |
(4) ACC (Accumulator, Addresses EOh, Bit-Addressable) .: 4t Jg7 Ioms
afeedr A s Roreferem e wom w ae, Fofm TR oW @-
T TR A WANDS T AR 1 A A register W Wik Afafos | wrryava 7w
(1A TRTLHIGTHITE SHEAIR 1 708 1 4
(*) B (B Register, Addresses FOh, Bit-Addressable) : af5ta ufi w4 sayl
AR & FRAF el A it Texie o603 | ©iE «ff e 907 @ srsfm
Ficer ATy I7eme 7a |
©.8 (eI B e (Plaerefil) cfersiy 3 -
{State the Function of Each Flag of the PSW Re ster)
Program Status Word (PSW) : ¢l wore ewged uaf 8 Riba farsm qiedrm o ALU @7
MAEF ¢ (WEs TR TIER TG~ {Status) 43 W @92 @REPR TF FE5
=31 aft 436 T wrhgem GErtn fic 3 fSemm < omeen . -
0 -0 0 0 0 0 0 0 -« fomh«was

psw LCY |ACTFO [RS1[RS2[OV [ P Je— bit @3 ¥R
Bit7 - Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
BitQ : PSW.1 (Parity Flag)- a6 F4RIS A SROM=Im S5 Toobiy a1 4% 95T
LUl '
1 = SIFYLAGA BT odd parity
0=

WTFYLTBF AW even parity



. :ﬁ@ : _-..

v.¢

Bit 1 : «% 4G =@fFs
Bit 2 ; PSW.2 : OV (Over flow flag)
= W% signed number operation 9% T PR TG T T@ sign bit 9% high
order bit overflow ¥4 1
0 = Overflow =1 A |
Bit 3 & Bit 4 : PSW.4 — PSW.3 : 3fewbRa 2@ fdiow a5 | fertts e fadwrm fab e
(Bit combination} s orRTen %A

RSI RS0 RB
0 0 BANK O
0 1 BANK 1
1 0 ‘BANK 2
1 1 BANK 3

Bit5 : SW.5: FO (User flag) : @6 H4A9 IQLAA 316 flag, GILRIE F$E ATWISA
aft Set/Reset B | .
Bit6 : PSW.6 : AC (Auxiliary Carry)
1 = BCD AR 1w (w7l eﬁwrmmwﬁmaa‘ﬁﬁms) cmenﬁrﬁ(m;
carry (R W1 0 = carry "\l 910 |
Bit7 : PSW.7:CY (Carry Flag}
| = ¥fe e Ao c%ﬁﬁvmmwwﬁrﬁﬁmwmwﬁﬁ{m)
(WE carry (A X |
0 = carry %1 91F5
8051 WEEFILGMIES 7 o Fivrers s T
(Explain the Pin and Signal of the 8051 Microcontroller)
8051 WMITHSCRIMA @3 40 A4 DIP (Dual-in-Line Package) IC (fora e zang) |
ey o AR o4f @ Hefe ez 8051 WRTHRGENER (R ¢ frmm s f4ts
G A TN | IR, WAE (o 096 wre R (o e v oy IuATe (AR AR |

_/
Mot 40 [7] vex
mig]2 39 [T POO{(ADD}
P12[]3 38 [J Pot{aDm)
P13[]4 8051 37 7 PO2{AD)
Pia[]s 38 ] P03 (ALY
mMsls 35 [] PO 4 (AD4)
MECTY7? 341 POS(ADS)
PI7[]8 33 1 Po6 (ADB)
AST[]¢ a2 ] Po.7 (AD7)
Ry P30 10 31 ] ERvop
XD PAI I 1 30 [ ALEATIOG
(RTO) P3.2[12 2 [T B5ER
(NTH P33[] 12 20 [ P2 7(A15)
(TG P34 14 27 1 P26 (A4
TuPIS[]15 26 1 P25(a1%)
whRy P36 16 25 P2 4{A12)
{RDy P37 17 24 [ P23 (A1)
XTAL2[]18 2] PR2{AI0)
XTa& 1 []19 2 ] Pratag;
GND [ 20 21 P20 a8

foa-0.p : TH 8051 TAHREGAIC fort Trmarma
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fom

5/ e wm

91T e

1-8

P1.0-P1.7 (PORTI)

8 87 250 A WGP (1% | U LoD PAE ToTO
2 I wWEH S fvnrae TR @ W

RST-

5 TRCFICGETER s | 4o Gy T
TRIFFEGIRCS {0 903 | (oW e Res 339 o)
wfTEba 5 WA mﬂiﬁﬁw@mﬁ?mwmgh
AT

10-17

P3.0-P3.7 (PORT3)

aff ¢IT 1 97 W11 97 PrAeEmE SdeRE EAes 9
| SEBeE R Iz w4 wm ) PR e v wm |
Wﬁrﬁaﬁwwfb‘mww

10-17 (PORT3) m:ﬁfmﬁaram

e e =% PR | Remom
10 P3.0 RXD fiferm oS faf® WBl (Serial asynchronous
communication input ¥ Serial synchronous
communication output.)
11 P3.1 TXD ffemEr om G=R% © (Serial asynchronous
' ' communication output ¥ Serial synchronous
communication clock output.)
12 P3.2 1T TS THIEG 3998 O (External Interrupt 0)
13 P3.3 iNTi MEF TBRAIG T 1 (External Interrupt 1)
14 P3.4 TO DRARY/<EBR 0 (I 5 2970)
15 P3.5 T1 BIENE/FIETE 1 (A= 73 3997)
16 P3.6 WR g ©! ol wA e (External data
memory write signal)
17 P3.7 &5 WGS bl G w3 @ (External data
_ memory write signal)
18 XTAL1 2SI SO SIeows T WREoEe wed @ae
TEBAT T (STARGER 39945 ¢ AT 3 @iba wwy
T TS W |
19 XTAL2 ey SHTAE SIeo%B 71 SewEe S
wﬂ%ﬁmmawm@t@mmmwm|
20 GND TS 2Aes |
PR 135/ A PR ¥w
21-28 | P2.0-P2.7 (PORT2) qore @I 8 A9 NS @ WesuB (1% 43
et ToTea 3B/ NITEE Ront TR =
W1 High order address (A8-A15) 4rs SioR
AM? multiplexed SRER | IYyE  @olE
[IGEI TG @B i3 high order address bus
13 ARTe 7w )




90

T i L et A T T aml w107 !

STRTEIFIG A TS TS PEoT

®% 8051 MIEFTHEHITIY 359 @ {500 ARG

Lt} o L te Ermrerth

ﬁﬁz ﬁi‘ﬁ“mwm ' i o

29 FSEN Program Store Enable (PSEN) output : 4%
' 9% WoT WMEm Bt | @61 Ay e
@l (ROM) #5T@ s ofs 6 whene
reafics w57 @, Wit Low | Sesdd e
FHITTAR HY B7 W wedie High o0 |

30 ALE/FROG Addres latch enable (ALE) output : afs Afgs
C‘-ﬂtﬂﬁ access ¥4 F9A low order address (&
latch ¥4 & IJ9%© 70 1 aB] SGEn Graeafe
1/6 W@ F{mehwera 68 W GRS @R
| TR T a2 (o s oinfa) R we aeTs
T | SIRG EEPROM (& (ensifie Ia 7wy @2 fom
(RIS o117 290 LA |

31 Exfernal access (EA) : 3 woredd 8 afas

$OU (TR TS X T @B High TH Wered
(WY (A (A OFFFh 4T3 9ige o
Fofre @ O AR IMGT R e A
e T | @ff Low T0a 72 =13 aifigs oonfa
e Fetch TW ¥z z@ | Afgs confi =1 Qi@
01 V. @3 A High 02 941 77 |

EA/Vpp

32-39 | P0.0~P0.7 (PORTO) Port0, «3f oFs gl IRB/To7G ofF | 9t
Low order address (AO-A7) 99 data bus
muitiplexed YRR AT | 9 ROGTETES TSHSHA
&[5/ 1EB5b AT TRz o o |

40 Vee At TR BT 93 weER eitee + 5 (o,
FCFS 125 fferonfmm gy Ew semr ¥=w 1
6B | '

(The clock and reset circuits of the BO51 microcontroller)

0.%,) ¥ AT

{The clock circuits) :

QT TRIFRCGITER TG I 3 A1 B | 054 8051 TRTHAEIARIR G908 on-chip
SPIASY WiR | wfre 3 off TSGR TowE ATE TS synchronous operation
I UM stable frequency 93 O AT <3 3o THOR | g RONA @RS GSE A
frifiss favaicbe Tvee @) Frifis st 1 we €3 stability 39 1 fioa e 8051

BTG Y FWGT RSB A AR T | RRBEIE XTALL (pin19) s

XTAL2 (pinl8) @¥ T s +1 = (fow %) | ate 30 Fea wemer 55 IR wage
T fBi SFeela 99 0 (@ frequency source (WA= TTL oscillator TR FACH
<f6t@ XTAL1 @3 MY 0wt 908 29 @32 XTAL2 (3 SROmsE (NC) arr = (5@ 2
%ﬁtﬁaﬂﬁmﬁmmﬁiwmﬂ%ﬁmﬁwﬁmﬁﬁmmmas .
O - 30 (. XH T 9 YRS 11.0592 o, THH 58 795w W, 3R UART (S 957
P4RT baud rate € At v ez aw= v ’



— . —cr— ————

2T 805 1 TRUERCRENAE A 2

arvereri

C2 NC

>l l XTAL2 XTAL2
30pF 0 External
Oscillator =~ —————XTAL1
_ ) | I XTAL1 . Signal

L1
GND _

@) | )

Oscillator P2 EL P2 PL P2 PL P2 Pl P2 PL P2 PL P2

Frequency
1

State 1 | State 2 | State 3 [ State 4 | State 5 l State 6

A

One Macin g cycle : |

Address Latch
Enable cales

B051 Tirmine
(M
fB2-0.5 : 8051 TEERAGRAER T3 AED
(¥) Crystal Oscillator (¥) TTL Oscillator {7) Clock state

famsBrm, IMAfHta W SH-owt ZwetTg wikl ol whehr asls pulse train Testg I (fom 1)
7% TP £, NAEFPCGENRR FFET o1 BEN (P) FH T/ FFea B2y Towel 1 52w
CBT &feht 32 1 8051 @ erer frdm Tl Bidw o560 Wity @3 ATSTS GBI B o At |
(TR A9 e 3 @M Sioe R Sl ST ATIRE BRAIS FHeT By RhEseE
e IR I | STACHCST (AWM P oA 9, 943 I SR WP TMRE o
TS AR : ‘

9,b.3 R0 =1

(The Reset Circuit)

WET JR (I AZICTW T RST (8051 TAHFRGENER 57 (%7) (3 High 3@ @R =1
Low (® SIS IR 805 | MRS MO0 w0 Z0 1| RST 3 QI JR063 TR T
@4l (Manuaaly) 521 433 R-C Network 9% I Power up 93 TR 72 A BTG 241
ol |

Power-On Reset : QTS *NGHR WA TE 8051 TACHFGER 6 a4

— 2fiwera Nt Bk @ RST Bistame High & |

- T¥A IeNfBR = b1 7@ ©3F W DC 3 IR |



T e L E 1 A T ™ Tovamiim

a2

Wiﬂﬁt@@ﬁvﬂm

il

Manual reset : 49 ‘IUTZ{ET%I Q3o T’T 07 FREA AW 8051 NRCHFCRRSE ﬁfﬂf; LX)
Ll
. 60F RS AR &= 9% 3 RST 5709 High 201
oG wm -
() ceiam FEDR 0000H (IR {Load) T |
L)) Registér Bank # 0 f¥fes Lu A
(") Stack Pointer € 07H oS (Initialize) T |
(9) 12 ¢ FFH ¢ (Load) Z¥ |
(3) &8 RAM 4 aﬁr‘aﬂi@fﬁa—m TG 1 |
+5V : +5V

{{ 1000 10pF IOuF
Reset

Manual Reset Power on Reset

fom-9.50 : 8051 97 GG WG
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30 8051 NELHFTICH 5197 | e

31

9|
81
¢
Y1
11

b

® |

Yot

»i

. Sepcial function registers (SFRs] 731? (T« "S8R]

TS : SFRs 2 On-chip RAM (WTWifea B54@ 80h @ FFh 148 (WA oM@ 128
FXEA @I (T | @A 8051 NFFGWR Fed Tifre @w Reew 1w g ¢ sy
{Status) 4™ I3 1 aF I el Ige SRS R T wAREAT | gy wR
faBeten TACHTCRFT Teret (@ [Rew AfEGa M wge 2 KBerR @-@FW Af=es

| NECEHISERAR A & BT I S (T |

805 1 TEIHFCGAE siofie R |y
T : 8051 WAHECHEANET WFGER- TSE W FhabR a3z SFPHET 439- RISC

(Reduced Instruction Set Computer). :

8051 TXHFRTHHET & T3 @@ (range) T2

TE : 8051 WRHFHCHEET T Frricnl™ e 3-30 1, 767 |

805 1 NIRRT S @ B sRSfceim Tge B gite =g o

& : 8051 « Fifiwe dASHwa=R weme FF 715 TN Txd 6 Rxd |

8051 « T~B/=To B (AF wald ¢ i Iz

TR : 8051 @ TAB/AEH{B 1T 86 | @M T : PORTO, PORT1, PORT2 € PORT3,

8051 i AT TR 7 OFT1 A7 PAeTeT 71 frd | |

TR : 8051 @ F4B/aEEe0 (AT Aawe vy @feSReTe T - PO, P1, P2 8 P3.

8051 9T JJF IBET @7 & IS ST 1 o

T%1 : 8051 a7 AT TBRIG «7 o 9w (7 7f5 = - INT1, INT2

8051 9 16 b7 Sogw ST et Twe

T& : PORTO ¢35 bl fat63 7M™ Low order address (8 f45) multiplexed SEM F @32
PORT2, High order address (8 %) 4 <t | <h™ ferum ALE @99 W De-
multiplexing XA 16 053 suitg= s 7w

805 1 WRITFFTHANE TIZWR/ ITSHR Gt T9ge Roeiw caferSrmarema =11 ford |

TE : 8051 TRIGHRCIAIE HIEWR/FBBI Tage e @fepbimomz owa : TCON, TMOD,
TL1, TH1, TLO, THO |

8051 W (&I (NI WA FS7 _

TE : 8051 WIAHFCGENET TSR HE (R 4 [RCAREE @R QWS @ 64
fIremRiEl " AMTFSNA (Externally) Ifw w1 w7 | wuﬁafﬁrcawiﬁ 8 faenarEs A 16
R0  uRe o a3 Sy orftar Bam

8051 43 WEIEAY ©ibt curaifaw (RAM) Fify waetm st e

0 soslaau@m%qvmmﬁamw |

(¥) Register Bank

(¥) Bit addressable memory .

(") General purpose memory/Stack.-



ag - " ﬂﬁm@mmmm

ETTi YAy apwctweMt e ey

bi | A register I} Accumulator ﬂ aRR G T Ry

'mﬁﬁm&mﬁamwmwm;ﬁrﬁmmnﬁmwm-mﬂwmﬁwm

AT S A | aqff A reglsterwwfwwﬁfﬁmwn'fmwmmimwﬁm
FIHEIR I A A

30| B GferSTm 3w B
®G% : B Register 930 Rit- -Addressable GferbE | oft e v qwR T
mﬁc@ﬁﬁmﬂqwm|maﬁam@mewwﬁmmmn
38 | PSW Q51 o 917 . _
B%Y : Program Status Word (PSW) a3fs wreye srgtd qafb 8 R RS s faprs
@b -
(¥) ALU 93 7ffe ¢ cife fom-famas wamprer WY (Status) 43I FE @R
(ﬂ) cafe=Br T 67 39 |
%1 8051 @I MY Crystal oscillator @ TTL oscillator G% M i TN |
B : 8051 @3 7ﬂt°I Crystal oscillator @ TTL oscillator 3 J<q Bm o

X NC 2

— F—I— XTAL2 XTAL
30pF O ' External

Oscillator ) XTAL1.

Fi )I - I__ XTAL1 Signal

30pF GND
' GND 4

(%) L))
| 8051 93 RTT MG W 37 |

1 8051 3 f4TA% i G D REAL -
+5V +5V +5V

% 1000 10uF l OuF
Reset

Manual reset power on reset

: @ : 8051 9z s G
3q1 fietm Graatn ca w9 '
Be : fombm e @9 4 - 30 @ 2T |
3 | Wmmwmﬁﬂmmwm?
5 : wfiiot camm siaee 11 0592 Q. Q67 |



iy eaefilr e

. FC9 8051 TRTHFCRIAIER 15 . ¢
: W Crfeeaeren ) Y &Y A
y1 8051 VEHFTHMITET CCaiia 1o fBx o= 7 ¢ T+ | {arEfrar : 'se)
B : 8051 TAEEEGETR WO WFGweE B o) tofy, Ot @7 @ @R ¢ o
(TR AEF | (T AR I T~ ROM 4 93 S0 Sl (vrsf2 TR- RAM @ WREwq
T TW 1 8051 @ Tl SEREA ¢ IMXTT THRL LW N |
fom 8051 % (TR NoH (U ZLA
1. Internal {On-chip) Memory
2. External Memory
3. Internal or On-chip Memory
(a] Internal RAM
{ij - Register Bank
(ii} Bit addressable
{itij General User RAM/Stack
(b) Special Function Registers (SFRs)
(c) Internal Code or Program Memory (ROM)
4. External Memory
{a) External RAM
(b} External ROM
8051 Microcontroller External N
Internal RAM RAM E
S5FRs ?11 :I,O ?’_
8 2 3
Internal Code ROM d 9 3
External 5
Code ROM d
5 : 8051 TELHIPCHEANA (A 77
31 8051 J% ITHM SFR-GWAR T fd |
AT, SHTEAR ¢ TR RISOReTR i o7 | [arsifarar : el

¥& : 8051 TIHFICGEEA TG SFR 8f5, 24—
(¥) PCON (Power Control} (Address 87h}

(%) TCON (Timer Control) (Address 88h)

(") TMOD (Timer Mode) (Address 83h)

(9) SCON (Serial Control) {Address 98hj)

(8) PSW {Program Status Word} {Address D0}
(5) 1P (Interrupt Priority} (Address B8)

(®) IE {Interrupt Enable) {Address A8)



%

A Tt et - JE- T H R

— FL ) EEREY

TS THATES Pt

N

81

8051 MRTFFHFTR oS IS 3 99 | TR - 58]
5% : 39S R cufem FRIPTTR & RST (8051 WAHSTRENR a7 [%%) (& High @@ @3¢
A Low (¥ ASIREA A 8051 TIHIRCHHRTS GG @1 27 RST & 3% R ww
XICEA WK1 (Manuaaly) 3491 935'R-C Network ar9%1a 312 Power up 9 VR FENe oD
EI- iUl

Power-On Reset : 1T% 16T W+ 312 805 1 MITSFITG e fas 2w
- el FNfBR B @ RST Frsreym High =0 i

- T4 IRACR 7wyl B &w 34 @fS DC = T T |

Manual reset : 9T I @3 o= 767 v MW 8051 MRS RoE
LN

- 3T ANE FCAR § IF FHA RST o High ¥ |

e o : .

(¥) N ISTR 0000H (ARTR (Load) I |

(¥) Register Bank # 0 A4f5s zu,

(*1) Stack Pointer & 07H 5 (Initialize) 7T |

(¥) (B FFH @ (Load) T |

(8) @ RAM @ 3w w12y o erer o = |

+5V +5V +5V
100 10uF “T"10uF
RST ——» RST
Reset
B, 2KQ EBGQK.Q

Manual reset power on reset
. 8@ : 8051 93 fars fs

PSW cifertirz fRberm afar o7 (@it - 38R}
%m:afﬁmmwﬁaﬁaﬁw‘aﬁm@ﬁﬁmmnwmﬁmecﬂﬁm
fomafatrm e wam (Status) 47T =@ W @fenR Tk 7w I o e R
WIECRE @feoR 15 an [bermr a6 oo e -

0 0O 0 0 0 0 0 0 «— e w7 w=

psw L CY JAC [FOTRSI[RS2[0OV | [P |« bit@a ™
Bit7 Bit6 Bit5 Bit4 Bit3 Rit2 Bit] Bit0




a1

Y TR s PR

25 = - R Rt E T DRI P

i‘cﬁaﬁéimwﬁ‘rmm q9q

&\

W

Bit0 : PSW.1 (Parity Flag)- 46 TS TRt hecmmn o omeormm N 2P S W |
1 = SR Wt odd parity |
0 = SIRFATE TETE even parity
Bit'l : 4% 45 Axfirs |
Bit 2 : PSW.2 : OV (Over flow flag) _ _
1 =3 signed number operation 93 THERA YA IS W 919 sign bit 9T high
order bit overflow i
0 = Overflow 9 (A |
Bit 3 & Bit 4 : PSW.4 — PSW.3 : RfésBm arisxs fdion 25 QR ez ooz &5 et
(Bit combination) 7t crafest zwem + ' '

RSI RSO _ RB

0 0 BANK 0
0 1 BANK 1-
1 0 _ BANK 2
1 1 ' BANK 3

Bit5 ; SW.5: FO (User flag) : @i A T<aicd <o flag, Teaaar TET ST
aft Set/Reset 0 4
Bit6 ": PSW.6: AC (Auxiliary Carry)
1 = BCD WA=t I @it 9 R v otk s 738 (D3) ¥t ¢T 5 (D4)
carry (I T 1 0 = carry 1 S
Bit7 : PSW.7: CY (Carry Flag) .
1 = ufn o= mfdfes @ cﬂhwwwwﬁﬁﬁrﬁmwmwﬁﬁ(m)
(4T carry (39 T | K
0 = carry 9 gi=7# |
8051 @ BIRTR/FEHIHR J1w 2
99 : 8051 4 SRRWR/FISGIE T -
(@) 7 XesTha T4 e oifawie,
(}) FECFA (delay) “tfme,
(1) =T Sjer, -
(V) AT &E®T (pulse width) #fREare gag
{(®) baud rate Seam= :
8051 & G T 0w FAfot 14 (Read) effirl Bz 7
%mzmﬁwcawwﬂqmmﬁwﬁr#-mmwsom NETHETHATET EA s
Vee 93 ATY A IS TH A2 T@ I TR M S o RS} ftmr @y
T TRERCGEIER FNEe ey i crfivs {External Memory] &f ! g0 | wors
At s @ (bi-pass) TR e GTOaify e P s s EA e aigs
TS 2 | Tora @ e Bt " -



qr

A Ll T

cF-afimiren area =

1)

b

FFFFH b FFFFH: 1
Vee ' ) :
L XX51 | External | 5
EA ' Program ! :
' Memory ! _)9(51 + External
r 60k} EA : Program
N !  Memory
: ! \ (60K)
“hoook . ___! L )
OFFFHIg ternal = :
Program i
Memory :
ooooH| (7K) [ 111070) &

I arer—THY

f5a : W ¢ Afge (enam @fd som (Internal and External Memory Orgamzanon]
8051 TRWFFTHPIET SFR Map W&A 37 |
B8 : 8051 WRTHIFCHENED SFR Map = 341 T

80
88
90
98
AO
A8
BO
B8
Co
C8
DO
D§
EOD
E8
FO
F8

PS

SP

DPL

DPH

PCON

ICON

TMOD

TLO

TL1 | THO

TH1

P1

SCON

SBUF

P2

IE

P3

1P

PSW

ACC

5@ : SFRs map

8051 MRATHISHATER 72 FES 2 o714
Boq : AT TGN TV WA F TR TS | 3009 8051 TEHFICLENED aH

on-chip SFTAGA WR | IfWe A

87
BF
97

9F
A7

AF
B7
B9
c7
CF
D7
DF
E7
EF
F7
FF

aft TRFRBHER SS@A 7Y AFED synchronous
operation 3@ T stable frequency @@ o7 AGS ol 72 wewm : 7= TATe (@A
fom =1 Frifee faremte IREe T | Hrafae wfiteBa 7@ Tete 93 stabilin: 33 | 52 fsra
8051 TRITTRCIRNTA HMee (UG (GBIe Agals et 7o fasbreme XTALL (pinl9)
9 XTAL2 (pin18) @¥ T 7eratst w21 70 (fom =) 1 utT 30 fira wmaites 75 anafen qage
x| fF0m Wil WYl W (P frequency source (8- TTL oscillator J¥%A 741

aft® XTAL1 9 e AT FAE TV 4R XTAL2 3 S@IRF (NC) =91 =% (Fba ),

e i R RrEergEER ofe o fwfte | w5 Gremfa qe 8 a.
A - 30 (. XTH ¥W 932 FGRIT 11.0592 @, THF {01 G75T @, TR UART (S T
TS baud rate @ 4% 394 Grn® &A@



SO LA It T A it =t T 1

o T 805 1 NIRIGIRCGIAIET 97 . W
C2 NC '
2 |——I—— XTAL2 | XTAL2
30pF 0 External
Oscillator I —— XTAL1
[ XTAL1 Signal
30pF GND
GND __I
* @)
Oscillator £2 Bl P2 Pl P2 P1 P2 Pl P2 Pl P2 PI P2
Frequency
1

State 1 | State2 | state 3 | -state 4 | states | state s

ol

“ One Macing cycle =

Address Latch
Enable cales

8051 Tirmine

¢
5 : 8051 WidT@ETREIE T RG
(%) Crystal Oscillator (%) TTL Oscillator (7) Clock state .
fastr, FmenfBa g3e w=-fB+ TSR w141 0o WREDE g pulse train SesF aa (fo@ ) |
F el £, WEHGEGIT TSR Si1 BrEm (P) wie ¢ "zHe 5120 3Brem a1 BrEw
BT efed! 2 1 8051 @ 2T T Tl B3R G5T Wity @a &terss (350 ufp e 4 )
WWWQWWWWWWW@HWWWWW

N

WWW|WCWWW&$,@HTWWWW
RLS AT |

»1 RCOW 8051 TRTE ITHPNTA 09 33 GRS WET 37 |
m:%aammﬂd%@ﬁmqﬁmw:

External Interrupts
4K byte
ROM

J" ) A 4

Caunter

Interript Contrat inputs

L BIJS\ - - .;;{
7 Cantrol L?iuo Porls w
Iz i l
= = b1 I I I I TXD RXD
: PO P2 Pt P3
(Address/Data)

541 : 8051 TRFFEHENER 7 70 S



— g

vo TECHIBCRRTR WIS THAHS SN 7 ,
bt L T TR — e g

So | BT RTIT 805 1 TRCH TR 128 o |
T : f5 fss tafireme viad vy

(i) 128 bytes RAM

(i) 4k bytes ROM

(i) 32f51/0 Pins

(iv) 2 Timers

tv) 175 e oo

tvi) 6 Interrupt Source Twm |

WM R (erpeamren) 7 Ay 27
31 8051 VIREFPTEHIGE et I S W T Rt 70 79 vna | [FIERT 2 38, S8R, SeR]
TG : AR 0.3 7252 | o _
] . 8051 Wmimmﬁwmwmﬁ%mwwﬁﬂﬁmuwﬁm: S8R]

Be7 : S 0.0 7 B |

©1 8051 TRIHFCRANC Coeifiie TTOW T 7 erwwrt 7 3 4
W:WO.QW{WI

81 8051 TAFFHFGER IR 9 7t 2 |
Beq : S @ o W HE )

¢ CE SOITT At (Faeele) ferbimm 3¢t 7 |
B« wmRn ©.8 W FEY |
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Microcontroller o

B R e T s T T T o sy TR T T 2 T T s TaT R TR o o ey

8.0

) & ~ 8] e Bk -Cb49

CO0000000OQ

o

(Introductin) : : '

TEPGA! B T (Sequence) 1 Refebm afoiSiimg o AfFATR AT BI ROT
IR TR T RS geT T ot At Instruction |

ot Grre e (Data Transfer Instruction) : (@ F¥# instruction 97 W@
computer 49 (I data (F computer 97 TOIR AT stage TAC 4] stage 94 ((T3 AT
register IS WA} register @ YA register ILS memory (¥ A memory TS register ¢
FoT) 3 @ location Z@ W @M memory Location- ¢ gAR® a1 | o e
instruction (¥ BB transfer instruction < | :

¥ computer 47 TF & I & operation (3 data transfer operation ¥ | MyATE
load ¥ move instruction 2 TR data transfer instruction, (W™ § MOV B, A; MOV C,
A T | RSy ein Ot Grmem seiem wom | ot 29

O R e @b (Register to Register}

O 3fRfad bt GRpSI (Immediate data to Register}

Q  =ffEwb oSt Gafee (Immediate data to Memory)

U  @ReSm zre awiits (Register to Memory)

O owfd e @feesr (Memory to Register)

O  fafrm (Exchange) Zenfi

instruction €9 YW arithmatic I {T: addition, subtruction, increment €32
descriment WTI?T) TG T W, (A A inistruction (& arithmatic instruction ¥09 ; WM
UESE L IGE arithmatic operation TH| 8-bit arithmatic operation ¢ yRe®
accumulator &% AR GK result accumulator 4, BRI 16-bit operation HL register
A% XS G result € HL operation g REWR A¥ result @ HL register @ & T3 | (a0 :
ADD B; ACI 90; SBB M Xulifi | wyrerss fme fifee GATTTERE RO58 oy
METFLCPT AMEe 70 | 7i1-

a1l /fRTast- APt (Add/ Subtract Register)

s /fRErst-cawfa {Add/Subtact Memory)

Cate1/fcas1 3ffeTaB (Add/ Subtract Immediate)

am/Ream-afesn wify/ e (Add/Subtract-Register with carry/borrow)
catsi/ffaram-canfa /e (add /Subtract-Immediate with carry/borrow)
BAfSrs/ RS- afdete {Increment/ Decrefnent—Regist_er] '
FAfertarS/RfaS-mf (Increment/ Decrement-Memory)
IS /R cafenta o {Increment /Decrement-Register Pair)

(oI QERTB-SHIFBYATR (Decimal Adjust Accumulator, DAA)

e T ant-(Add Register Pair) Zorifi |



-4

T Bt Tinmp i1

o Wi (Logic Instruction) : (@ ¥ instruction 9% TG 2% TH1 €3 WY OR,
AND 9931 EX-OR %% f¥eal ©i6R& compare 391 fe@ @@ 3= compliment Teyfa
= T A 7% instruction (F logic instruction 4% | Computer 4 logic operation bit
to bit WG WS | (W : A = 10 11 93 B = 1001 TH TX L] STTREE TM# logical
operation IS M TW A 43 S B 47 THIF OR function TR operation 93 R result
T3 10111 (F94 : ANA B; ANA M; CPI 90; XRA M.

AND /OR-Register

AND /OR-Memory

AND/OR-Immediate

EXCLUSIVE-OR-Register/Memory

EXCLUSIVE-OR-Immediate

Compare Register/Memory

Compare-Immediate

Complemen-Accumulator

Complement Carry

Set Carry 3%71fw |

QNS XG4T (Rotate Instruction) ; TATFATFICGRA ¥4 accumnulator content (& O
step T bit THN A ITR rotate FAMA T, TUR TITF rotate operation IF 1 WA (T instruction
U TN 9% rotate operation Fog T TH, OIS rotate instruction 30T |

Rotate operation carry bit 7% W94l carry bit @9 LS ATCA | (TIF :

1. Rotate left : RLC {Rotate left without carry)

2. Rotate right : RRC {Rotate right without carry)

3. Rotate All left : RAL (Rotate all left with carry)

4. Rotate Right : RAR (Rotate all right with carry)

3 G (Branch Instruction) : (1 instruction €3 T (FW program 99 WaRIfE
operation (¥ ITE WA program Y3 FW 9B memory location TS I memaory
location 4 7 78 jump ¥ WA} (FW memory location @ 5% T&W T G instruction (&
branch instruction A |

Branch instruction ¥Rl TMUT operation (F branch operation 1 | 3% instruction ¥
TME: program counter 99 o/p (& *f#¥¥7 IR branch instruction (& TG I T |
Branch instruction HIYRS : 43 TR TCA A4S | T2 =

1. Un-conditional instruction. %7 : JMP 3000

2. Conditiona! branch instruction. (8% : JNZ (JPO/LM) 3%7%

BiF e ARABA (Stack & Subroutine Instruction) : Stack 2¥E RAM <43 &G
fagifd® memory location (3 T¥M, @I 16-bit 97 (I B! (3 Store I A & ©OTS -
address number TR TR IR fafSy warm operation ™ Fq ¥W | T stack
operation 3 1 WR & R4S memory location (I 16-bit Y3 address 91 01 store
A IW, TF stack pointer ¥ stack register ¥ W Stack pointer subroutine ¢
operation @3 F¥W T G 1w 37 | ,
Subroutine operation 43 AW stack (¥ instruction 93 MW "B memory location |
S TIO1 (F TS WEG 304 & instruction (¥ stack subroutine instruction ¥ | (I94 :
POP B/CALL/RZ/CNC,

ooooouoOooo
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8.5

8.%

8.9

ot o Fcot oo - T
(Define Instruction and Instruction Set)
FoRGteT fathey s (Sequence) T fSf&0m 318w G‘P"ﬁ’.‘l ﬁﬁ-"F‘ﬂTﬂ‘T WME (A Ry
T AR B DTS R6M T FT A Instruction | @b FIE™ITT A Tibta gge
FACS A 1 o 2T «ofd (@ Wt (Segment) T WEEH TR TGS T T
Wermrsﬁa 4171 4R 90 1 af BB MR @S (0P Code) 1 e wrEE R W
R 9% A GHF WS (operand) A wTHR B (address) @32 @ A QHEF modifier
A S S fHew efds
T QT TS (T IO oo Amy @B o (Command) T A1 @@=
mmmuwmﬁmmmﬂwawiﬂ@mww: 8051 -
VRTFIFCRICER fReml B (i 11115 fagsermt wieg |
8051 «n i cffifdet
(Classify the 8051 Instruction) .
fs 8051 @z Frrd cfifett crewt o -
(5) Ao s S Ry = (On instruction size) :
)  One/single byte instruction. ’
(i) Two/double byte instruction.
(ili} Three/triple byte instruction.
(R} FE REER R 5% w0 (on working characteristics) :
()  Arithmetic Instructions
(if) R-=:uch Instructions
(i} Data Transfer Instructions
{iv} Logic Instructions
(v) Bit-oriented Instructions.
Arorf i ifiaf ofar
(Describe the Function of Each Instruction)
(1) < A%b fow -
o fRofmm o wveEs . AT B0 PO (Instruction) FfeRT SYRM @ T35
QTG WAITE A Instruction code Al ‘Tﬁf@ W | 9T R RIS a3 BIET ﬁm?'m
{Instruction) IwF |
(2) & NS ol
@R e T 4T 3 @S AE ORI g7 4155 e {Instruction) ¥ |
TP 17 238 - gt {OPCODE) 4l Instruction code

2 AR - 2 AT At 16 OB Wettrarsa 8 4% MSB (Most Sinificant Bit)

8051 TRCTFFTGEET Wis 111%ﬁra‘wm|ﬁwamwwmﬁﬁﬁmwmw
3 Tt g
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Arithmetic instrﬁétions : :

Arithmetic instruction 1 fifed &g chfers foma-fasmt ¢gam-

t———iy

ane, fae, oo, = 3o

T B aRe B T T ST SATACS Tl e | s anfifiows ot ST T R

ARITHMETIC INSTRUCTIONS

picic Atk

" GTi@ (Mnemonic) 74 . AWe | A

ADD A, Rn SR @ (AT WRE (T P | 1 1

ADD A, direct SIEGER ©BiR MY Direct Byte 2 2 2

. e TR |

ADD, A, @Ri | HEAGER HY Indirect RA M a9 T I 1 1
A GO I |

ADD A, #data Immediate data 93 AR SUFAEDIER 2 2

: BB @ T |

ADDC A, Rn Carty flag W% IGO0 GBR R 1 1
WTFICEGCER TOR WA I | '

ADDC A, direct Carry Dag 7% SOTNIowEE Bl AN 2 2
Direct Byte (& (W% T4 |

ADDC A, @Ri Carry flag 7R SOIFYEOES A Indirect 1 2
RAM W31 ST AN (7 A | ‘

ADDC A, #data Carry flag % Immediate data <2 34 2 2
PR TIOR I BT |

SUBB A, Rn Borrow 7 SUITYGHY &0 (Aerviad ©f | ] 1
faram w @y - _

SUBB A, direct Borrow 7% SIFAGA TCT direct byte (¢ 2 2
e ==

SUBB A, @Ri Borrow 7% SIFYF6a T Indirect RAM i 2
7 SYTS LW B | ’

SUBB A, #data Borrow W& SHEYEGE S immediate 2 . 3
data (3 Rou ¥ |

INC A SO TAE 1 I 0 | i 1

INC Rn @B TS 1 Ja | 1 2

INC Rx Direct byte 93 TCF 1 % A | 2 3

INC @Ri Indirect RAM @3 TS 1 39 TR | 2 3

INC DPTR Data Pointer 43 Tc3 1 & 303 | 1 3

MUL AB AGB @ el IR i 5

DIV AB A (3 B I ©M A | _ 1 5

DAA BCD code Gliolae spigymeweEd wifds | 1 1
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- . ey
Branc instructions :

805 1 MEHFITIIFIR G2 ¥R Branch instruction e |

(i) Unconditional jump instructions : FFHY ¥ IR @3 wwma FAofam
TGN (ST FoRT T G (40 4375 7o Tgen oS T |

(ii) Conditional jump instructions : 9% 9=l fAfi8 & a1 x= enam 93 7=
SIEA FEEEE W, wmcmmvrﬁwwﬂz@rmwmﬁm

ﬁt’fT‘lﬂTﬂ‘{-’a (R T |
BRANCH INSTRUCTIONS

(%% (Mnemonic) 3 ke | WItm

ACALL addrll Absolute subroutine ST (Call} - 2 6

LCALL addr16 Long subroutine &= (Cali) 3 6

RET Sub routine (ATF ATTEA (Returns) 1 4

RETI == subroutine (IF AT (Returns) 1 4

AJMP addrll - Absolute jump 2 3

LIMP addr 16 Long jump -3 4

SJMPrel Short jump (RF3ffs faorm sReTT 128 2 4

- T + 127 B

JC rel Carry flag (1% (set) T jump @I 2 3
(Short jump.)

JC rel Carry flag (0 (set) T jump W | 2 3
{Short jump.)

JB bit, rel Direct bit G (set) T jump | 3 4.
(Short jump.)

JBC bite, rel Direct bit (b (set) 4t i (Clear) zC 3 4
Jump "F@.I (Short jump) 1

JMP @ A+DPTR B! ATTBIEA ATATF ARF Jump I3 | 1

JZ rel SIIFIEOY Y TH Jump JA| (Short | 2 3
jump)

JNZ rel - | SPEEE0 9 T = Jump A1 (Short 2 3

. jump)
CJNE 4, direct,rel | Direct byte (3 SUIFIEHES AN Tl WA 3 4
' O FAM A R Jump FR | Short jump.
CJNE A, #data, rel | Immediate data & SHIPTAGER A 3 - 4
o T FW 4R TN W A Jump IR

Short jump.
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TRCRCGFTR SIS TS BovT .
(R4%S (Mnemonie) 3 AW | R 1
CJNE Rn, #data, rel | Immediate data (¥ f@B1ad MY g 4
I QAL AGA T A Jump IR | Short
jump.
CJNE @RI, #data, rel | Immediate data (¥ Indirect register a3 4
HITA TR BE @R ATH A Jump T4
Short jump.
DJNZ Rn, rel AfebEa IF P I@ 42 T A T 3
Jump F2 1 Short jump.
DJNZ Rx, rel Direct byte (¥ F°7 A @I T T T 4
Jump 37 | Bhort jump
NOP (¥[1 T (39 7 (No operation) 1

Data transfer instructions :

Data transfer instruction 31 S5 FAW ftdsapmz w3 @foR (Fe o= @0 T
Y TR | @ e v yEEfie T o wefaelEs s | off et X g (Suffix)
AItF (W, MOVX) S0 ®ib AYF wwfa wew fafmw @muy A Data transfer
instruction CRTAT T |

DATA TRANSFER INSTRUCTIONS

(T (Mnemonic) = T | ARLF
MOV A, Rn (RIEPOTRR SUNS TNEIAB YA A | 1 1
MOV A, direct Direct ¥3HLS WTFACAGE FAEA B3 | 2 2
MOV A, 4Ri Indirect RAM (W% 34103 WenwE gwas | | 2
EIc |
MOV A, #data Immediate data (¥ STIFYRBER FANEL 30 | 2 2
MOV Rn, A SIFLAGLARA WA AEHRE YA IR | 1 2
MOV Rn, direct Direct byte (¥ RS0 g7 202 | 2 4
MOV Rn, #data Immediate data (3 (RO TREL <0 | 2 2
MOV direct, A FHLETOTER BURLF direct byte @ FHER IQ | 2 3
MOV direct, Rn @FEPBIER YR direct byte 4 Y8R 304 | 2 3
MOV direct, direct | Direct byte 93 T4EF direct byte @ FWEa | 3 4
i |
MOV direct, @Ri Indirect RAM 4% TUTT direct byte a BANEA | 2 4
i
MOV direct, #data | Immediate data (% direct byte @ ZWT82 Q@ | 3
MOV @Ri, A RFYFGEA BANE indirect RAM ¢ EHIER
Lol
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i‘L:?:’ﬁ 8051 ‘E%-rm 1o re
e {Mnemonic) = MBG | AN
MOV DPTR,#data 16 fat5a ST ©G! *ITroRa e 33 | 3 3
MOVC A@A+DPTR (! 7o w~f€s @© woge sngyena | | 3

TSRS 32 | (address = A + DPTR)

MOVC A, @A+PC Program counter (PC) T™if¥s (Fre Idqoww | 1 3
.| SITEER e $@ 1 (address=A+PC)
MOVX A, @Ri AMG* (External) RAM (8-bit address) @a | 1 3-10
TS SFNECE TS o6
MOVX A, @DPTR qfGF (External)] RAM (16-bit address) 93| 1 3-10
THITE WIFIHW TSRS 303 |
MOVX @Ri, A SIIPCIGEER TN S (External) RAM (8- | 1 4-11

bit address) 4 TS I3 1
MOVX @DPTR, A SIFYFOLR TS 9IS (External) RAM (16- | 1 4-11
bit address) @ F=8ET $@ |

' PUSH direct Direct byte (¥ stack 93 B%@ PUSH &1 %0 | 2 4
POP direct | stack (/¥ Direct byte (¥ POP 331 T | 2 3
XCH A, Rn THIFCETBLER A (FEre B fafm 33 1 2
XCH A, direct SIFYEGLER AN Indirect RAM a3 o4 {fmm | ] 3

w AU
XCHD A, @Ri TIPTHAGLAT AR Low-order nibble indirect 1 3

RAM 92 &< fafamy oy |

Logic instructions : .
Logic instruction ¥ (@if&3 fiormt uft @fesbicn ofwe faba Bun wfee o 7y o= a2
Forzef=t Tn=rmIeE Tt evw SRS T 0 1 s LS iR G T

LOGIC INSTRUCTIONS

A%< (Mnemonic) €T W | g

ANL A, Rn PSR STUR AN SREEAGIRE SUd AND 1 1
CICH

ANL A, direct Direct byte 4% AY SHIFIEADEE SR AND | 2 2
IR |

ANL A, @GRi Indirect RAM 93 ARY WIPYFOER SwEa | 1 2
AND 372 |

ANL A, #data Immediate data 4% 7R GNFYETGLAT O | 2 2
AND ¥R |

ANL direct, A WIFALBCIR ST Direct byte 42 FMA AND | 2 3
Ll
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@3 (Mnemonic) T AR

ANL direct, #data Immediate data (& Direct register 43 AR 4
AND 33 |

ORL A, Rn @%ﬁmmmemMOR 1
I |

ORL A, direct Direct byte (¥ SIFIMGIEA TWA AA OR 2
T

ORL A, @Ri Indirect RAM (¥ SIIPEHIER O] AN OR 2
A

ORL direct, A SHFYELER SUA A Direct byte (3 OR 3
TR |

ORL direct, #data Immediate data (¥ direct byte 93 AT OR 4
I '

XRL A, Rn @feorar SR MR m@qm TR 1
Exclusive OR ¥ |

XRL A, direct Direct byte (¥ WHTWOEI S A 2
Exclusive OR 33 |

XRL A, @Ri Indirect RAM (3 WISYEHEE TRE A 2
Exclusive OR ¥4 |

XRL A, #data Immediate data (F SNFYCALGLEL SUR AR 2
Exclusive OR 37 |

XRL direct, A WGLEDR SR M direct byvie & 3
Exclusive OR ¥4 | :

XORL direct, #data | Immediate data (¥ direct byte €T AR 4
Exclusive OR ¥19 |

CLR A SIFERA SR Y7 (P (Clear) ! 1

CPL A WAL ST Complements {1 = 0, 0 = !
1) 3 |

SWAP A ARG FERFA nibble (B WwedAT I | 1

RL A TIGICABLIA TOTBA [TOGTANS IS WTa[Ss 1
A |

RLC A WMV WOgAe  [RBGTIE  Carry A% 1
IS GRS WRES 37 |

RR A WIPTEHRT  WoeAd  (ROUEE Wil 1
FAHIFIA WRES 33|

RRC A WRPGEADRY  WEBA  [ROQEE  Carry % 1
TS SIAFIR WRARES w04 |
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Bit-oriented instructions :

aqt cRfere TR Tre! FET W T R, S9N T A awﬁm%ﬂawﬁ.—
=W | 9 bit-oriented FATRRETTZ FRTTAL T

BIT-ORIENTED INSTRUCTIONS

(77" (Mnemonic) | EECH awRB | AR |
CLRC carry flag (¥ & (L (Clear) | 1 1
CLR bit | Direct bit (& (8 (A (Clear) | 2 3
SETB C carry flag (3 Set ! 1 1
SETB bit Direct bit (F Set 1 | 2 3
CPLC Carry flag (¥ Complement ¥4 | 1 1
CPL bit Drect bit (¥ Complemént T 2 3
ANL C, bit Direct bit (F carry flag 99 74 AND 30 | 2 3
ANL C,/bit Direct bit ¥ complement (¥ carry flag 93| 2 2

A& OR F7A | '

ORL C, bit Direct bit (3 OR carry flag 9% AY OR FF | 2

ORL C, /bt Direct bit 94 complement (¥ carry flag @d
Y OR T | '

MOV C, bit Direct bit (¥ carry flag 9 Z=I¥ FF | 2

MOV bit, C Carry flag & direct bit Q FH¥A T |

8.8 I (A&, WNTIEEH ©Jie] IR ¥R (2@ SA6!
(Discuss Short, Absolute and Long Range)
R T 7w ¢ SERY TR NS A (Range) I 1 @ G310 BRI TG SISGG
TS Range 991 (4, 6, 9, 3, 7) ﬁaﬂﬁammswmmg TSR W% Range

g -3 =6

(1} Ll (Short range) :

TR TY range 937 I IR T (storage] T LA

(2)

ST )7 (Absolute value) :

aft mﬁ‘a‘ fefieem W @@ @A e 9B ww-f sjef1eTR

AT AW WH A absolute value Tl A

cw@ﬂammlﬁmmomws 9T FAG IR 6 IR 0 (AT - 6 93 HIZE 6 |
SR 6 6 — 6 F AT T 6 | AFT WF Y KHLD |

)
-

6

6

\ 4

(3)

S I I T
L

SR I Y N N Y O
Il I N T [N O S D N D D

| ||
| 1
10-9-8-7-6-5-4-3-2-10123 4567889 10
WqRA (Long range) : Long range X G360 AN TR range @R (WA 43
S el AR A1 3G | @l TRers «F G el 1ﬂﬂ\wwﬁ@q T (storage)
FUH A |
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8.¢ 8051 % WK T 7t

(Explain the Addressing Modes of 8051) .
[T Q3B ST (TS (OP Code), T TS Wi REE 3@ 932 9F 11 qHleE ToATES
(operand) A SItTa B3 (address) 9% 9% I 94T modifier 31 ST S Hw o1fFs |
et R gl wfftern aese =7
S1 a3l 3% @fePSI (CPU register)
2 g oo g {Memory location}
©| Wi fATte% (Data value itself)
81 %G IR7B/=ESe5 (°fF (I/0 port) |
frofam wezsTzes {2 ¢ T=Boma an Faa SMEPR T (Addressing mode) 0 |
8051 WEEFFCHETE fAafhs wighe g8 = w03 -
{i) Register Addressing mode
(i} Direct Addressing mode
(ili} Register Indirect Addressing mode
(ivy Immediate Addressing mode
{v)] " Relative Addressing mode
{vi) Absolute Addressing ode
(vii) Long Addressing mode . .
(vili) Base Ressister plus Index Register Addressing.
AfEEOR G T8 (Register addressing mode) : -
REER g Yoo FRerimr @fpSteomz (vat : fdifds e @RS, RO-R7, WYY,
B @ferb Xenfi) a7 wiy) ©95 FER o4t I w3 e |
g

MOV RO, A

A
RO - ccu?:}ﬁator

A FATAAT (T8 SHEETRA WA RO (ARFBTR g 71 | e W% ey e e
TRF (Bank 0, 1, 2 A 3} w03 P67 #7900 T@ | WIRIIEGAT A @REER 07 | 3 It
cNeR 436 Hfdgl Twe- afb qas ARG 9B Short Mo =1 |

BIHB SHEPR (Direct addressing) : .

9% SRR Y6 source operand 43 &F® {5t (Hexadecimal) ¥=ifd at 3 wefoed Fimam
ST A8 9 T 1 9T Seredd RAM @3 SFR @7 f5% 128 35 (Lower 128 bit) 9A%g®
T | «4f GRS TSFAY RAM ¢ SFR access @ T T95S T 1. 4TS WSS RAM 93¢

- SFR 97 Lower 128 bit 4%© 23X |

m :
MOV A, P3
MOV A, 021H
B Internal RAM] ......

[Acumltor] +—

22H
ST fAOPIY PORT 3 93 O Sl FMISRG T 3 3 HoAm 21H [5oMR o)
SHIFYEDR SRS T 1 AUAMHTS source operand 97 FLHE AT P3 qw JABS FAAE
Cueifa et ame




GH ey 10 maep et T 1E e i n

Wsomwﬁr@w@mmﬁﬁ-mm N . EN

cafertm mﬁlﬂ‘ﬂ]@iﬁl (Register Indirect Addressing) :

a3 YO AT IR 3 s o @i ATWOR IES 7 | DR e e
aT® oy A8 RO, R1 @ DPTR 9% ¥ | RO ¢ R1 @fasor 8 Ry fowm «mdt wwwe
TR 43 DPTR 16 faBa 3t v ware «Aita  aff Jefrew oot (@ %@ (upper data
memor area) 4% I PIHS [/ TS (AR (AE WATTS access FIR TF DPTR T |
@ fo% o1 Register Indirect Addressing mode foe= 3

SRRt

MOV A, GRO,

MOVX A, @DTPR

Internal RAM| ......

20H RO
— -
" | 22H

y1 Ao SPreBa (A) (¢ RO @FEFHIRT SR (Content) 791 fAoifere craif@ g <9
TR R4 B2 | RO @R 8-farse w3fs o (21H) as |

37 faram DPTR-9% Wiees 16 B3 caraf@ {5 (Wt : 1234 H) fArifre wey SeRneor
ERHEIC N

Ao’ WmPR I% (Immediate Addressing Mode} :

affT® Immediate constant addressing mode-€ %11 93 IS source operand f&fﬂm 8
fA% A1 16 fA%T £IT (Constant value) IITS T | (I QEBR A (AR G T4 7 Q3
fpeiaTred aB $re fAME o1 T 19’) &8N {destination register) 93 T 3R
(data size) €139 T Tt source operand ¥R 2 F=0 271 |

TumRd .

ADD A, # 030H

MOV DPTR, # FEOOH

3T fAerRm ©3 8 RIB3 TE (30H) SHIFIEGERT TR A (Wi I3, W@qmﬁasﬁm
QRfEPBR 1 27 Fofm 16 fale Wate (OFE00) 16 faths W= (DPTR) @ ZAea o | # 5o
AT WA TS AT (A, FofsrfiTe Immediate addressing mode TIZR FA TR |

Accumulator} «———— #(030H

vt WTEfe 76 (Relative addressing mode) ;

farefoe W@ T8 &% Jump Instruction 291- SUMP, JNZ W @ TR IS T 1 92
FOMIaPTIR (@TR 9T W (T & S (RrEe FEes 3@ Relative address (2R
offset XA #ffow) 3 8 fab sign number T WLEFTSI progran counter 9 A I
Ty *ed ot e 3eotg 9 1 (g 8 6T offset (28 = 256) UITe T TR Y
fratat w1 T MEiam 5t (373 — 128 @ + 128 W3 WW] 40F |

BT «
GOBACK: DEC A
JNZ GOBACK

ST T STIEEtied (A) TR 1 ZPT 30 | QW [AERm A @3 9«5 S T GOBACK- 4
JUMP &2 |
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SHIIEE SINEHR I© (Absolute addressing mode) :

" Absolute addressing Mode 4 930 (?L3# F$F absolute address, TS AT Fma

FAefae zw, 8 zw)1 93 R ® ACALL 8 ADJUMP frsmimm iR | Fofmmcas
SIFTR 2 AR @A WIS RO 11 46 absolute address W8 @ 7111 16 &5 Program
counter (PC} 93 Upper 5 bit %397 28 71 922 Lower 11 bit 4% {1 (4@ @03 7 |
©R Branch address W% (2219 (NI 2KB (211 = 2048) ¢ QTS T3 |

B )
ACALL PORT_INIT ‘
PORT_INIT : MOV PO, #OFH

3 RT4=1 /191 AW PORT_INIT S+ 2KB (° (@3 IO T | 3% PORT_INIT witaig
a0 el | '

W WG’ I© (Long addressing mode] :

9 WGP ¥S LCALL 8 LIUMP oy #ite 39ge & | aft u3f 3 a5 fofem v
CTEa 2 AT 16 fT @3 ey g B W @ @ e e (Program
branching) ¥ ¥ aT® 7 64 AERES code space IITC T | TS 4TS WAF
fara= = TR (el AT 43 g WS (Branch) I

LCALL TIMER_INIT

TIMER_INIT : ORL TMOD, #01H

T fTAME TIMER_INIT address {16 bit long) (¢ Ias R ffFe ==t 1 o3 936
TIMER_INIT 9108 ARSOHA |

(3 (b A TeH RSO GER (Base Resister Plus Index Register Addressing)
T (T Look-up Table (LUT) (4T3 (F1F TBT 3 *19TR (retrieve) AU T ©IF «%
WIERR YT SAR 1 16 G 93 @fpbm (DPTR/PC) Base address 4R¢ I @ae
SOIFAETEA 8 457 Index W 49 IR | 4F 73 @E0IaR T P srfad fem ol
FA 1 8051 W3 Index addressing FIETE JMP 6 MOVC ffm=aia e a<%s 20 |

MOV A, #08H

MOV DPTR, #01F00H

MOVC A, @A + DPTR

BT FIIPTR GRS @T 3Tdd 5= 1F08H (1FO0H + 08H) ™HaIfis (Branch)

Wﬁ?’@mcwwmmﬁ@@l
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a9

OR R wwm@ FY ',7‘) B

DJNZ RS ‘QW!?I? I : sel
1 @%ﬁmmmmawwmwmmpm| ShortJump

e 3 oo 2o @ 33y _

T« (AT e Fewer Rl e (Sequence) T fEfEm FfEoR @Hiv afFaras
TR (T RO FIETMER T 5<9S I | aff FROMME IJES BivIe KR TS 1 |

naﬁ‘::cmmaaﬁcaﬁw*r(Segment)mwﬁv@ﬁmmmﬁwﬁswwmﬁn
K191 499 L |

et o e & W@y (armfcat : "38]
TE ﬁmﬁm@mcmﬂwmwammﬁwwommandpm
mmmummﬁmmmwammwmﬁwwom
MRUFIFCG R et s cis 11175 o= =g |

RLA ==t v & gamme (e - )SRJ'
B : RLA 0T Sipeeib s o RBsTis amfats e Srfés o
Absolute value FI? fafara : 38R]

T : (T IR AT WF Al absolute value TN 7 (ATF & A G | FT59 2w 0 (@
6 T G FCTY 6 93RO (AP - 6 93 [IG8 6 | TSI 6 ¢ — 6 U3 *AW TH 6| 7 A
FEHAY GATEE |

< 6 6 N

4l
R

1 I O S I I O [ I

T rrrrr T
-10-9-8-7-6-5-4-3-2-10123 45186789 10

Long range 37 [rfazat : 38, 38R}

¥ : Long range T 4300 YRR range €33 I a3l S ﬁ\‘fﬂ‘{m A A TG |

«f e wefl o s ge faws wRen (Storage) w9 ¥ |

SRR o Y 2t Fofeme w0 ot e w3 am e § fYy

&7 : FTMm w1 (Instruction size) @3 9 &G T=-

{(¥) One/single byte instruction

() Two/double byte instruction

(") -Three/triple byte instruction.

b TG WU B e 31 8051 TR TPt 30 ST ot 391 X0 € & Ay

Baw : BER WREER ToR ol at- [Tt : '38]
(®) Arithmetic instructions

(¥) Branch instructions

() Data transfer instructions

(Y} Logic instructions

(8) Bit-oriented instructions.
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®!

30 |

a1

» |

pI- B

2B |

0

>

3

o)

o» |

Ro |

2|

QR

I R ATt FITE 30e2 TR W _
©E0 : ufid T R WS 1 < orE e st SyEim @9 Rthe s Seis
T Instruction code W1 S TW | @ $AGR FoimKe ag 3B farrr a0 -
7R WD e W ey BATeR wis |
TEd : 1 o 9T TR0 WAIES A TR I 53 X3 e 2 |
ffofem 37 AT — W9TETE (OPCODE) 7 Instruction code
¥ 215 — 8 46 01 91 TAYG/AMETAG (1T (Operand)
ot 2D Pt F1 T2 SATEEA W |
Bya : 1fd (@R fRUrIeT 2 AR WS IR ord aitte few 3T fohe @ |
far=i 33 AZG ~ INITE (OPCODE) A Instruction code
3T ARG — 2mﬁm16ﬁﬁauwsﬁﬁwﬂ (Least Significant Bit)

oU AL - 1 AXT A 16 R TATASA 8 95 MSB (Most Significant Bit)
INC A fode o & e
BF : INC A TP STTFteEs Taes 1 9% 903 |
CLR A o=t wiat & @y
T8 : CLR A frorm SiFqeBe S4ies g% (o0 (Clear) |
RRC A 5ot wrn & e
Ba : RRC A W1 WIIFAFHRR TorBA RBGTHNE carry W& ST 5oy SRST a1 |
SETB C favfa=t i $ e
¥9% : SETB C frrae carry flag & Set T2 |
Short Range Fr
©82 : Short range T 4 A W @37 @A @ 9B wwA (e T
range 9% WA FQ AT (storage) W‘Fﬂ TR
IR TS FE 72
B4 : O 4FS T (@7 (OP Code), mwf‘wmﬁﬁ@ A IR 9F 7 9FEE
ACES (Operand) A OTvF 331 (address) 93 9F A G=YF modifier T TR HEA
fem 2 | fphrm wriEeT R TReIE e T Al 16 e
Register indirect addressing mode 9 TR BRHA W @11 @ Tage 02
B : Register Indirect Addressing mode 9@ “F9R R&rma sq@g GfertR RO, R1 8
DPTR WR%¢ T |
1 WIEPR CME @ B 73ze @ _
Ben Register indirect addressing mode 4 (@ fow T—zs 7w
TR SRR Gite # 5% Tege qur
¥9% : Immediate addressing mode @ # {5 I@TS 37 |
Absolute addressing mode-4 (3 @FW Frie=me Tze T
T : ACALL @ AJUMP fFei*=Teid Absolute Addressing Mode 44%< T3 |
frorfts wnfEhr & ene g w !
et : RrEfts s 15 fag Jump Instruction - SJMP, JNZ IS/1% @3 A7 =45s
TH!
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3

2

W

81

- e = A L -

WA M YR P eniren. D A Y A
8051 TTGRHTR It ws | __ | [arifr  '58)
B : TP fABA WFW (Sequence) T FEE0M 4TI (Fhin afFmiead wwite @
farma = MR o= SRets TeW T AT A Instruction | 4% SR TRET TS
YR FIATE AN ¢ A (AT @FB (=T WA (Segment) T IHITHR AOHR IS Tfas
IMEA T ATSAR w19 417 32+ aft 9B WA= @(T (OP Code) W T=ifee Frawa g
IR R AF I AIMF TOMIS (operand) I OWHA A (address) 4 9% T ATHYE
modifier A ©Ad WEF e 7fFe |
(FTR (T FSE (I IO TR A @3 AT (Command) T o | =
AT FES (A1) AT U1 31 SWISIRTS 930 TR (76 I 2 BOS 1
RGN farrr (TS b 11116 Frhe wng
8051 TRIFRFGMIE A gt T8 W IR 7w fre |
T : 8051 WIRIHRGETR Waalde Wt ‘&'Gma’—-{m|

(¥) Register addressing mode

(¥) Direct addressing mode
(") Register indirect addressing inode
(¥) Immediate addressing mode
(%) Relative addressing mode
(?) Absolute addressing mode
(®) Long addréssing mode
() Base resister plus index register addressing.
TR s e & age @
T : fAohrenr wees e gl af e Tese 0 :
(3) B! rE% (Data valueitsell)
() 4=l H3T @8R (CPU register)
(2) 45 carmfa X (Mcmory location)
(8) a3fb IR+B/=TTHF ¢+115 (1/0 port) |
8051 ¥ Foi=am caffreet s 3 |
T57 : {915 8051 9e R oiféfaeis rawt e :
(>) A== wrensR o f5% @ (On instruction size) :
(i) One/single byte instruction.
(i) Two/double byte instruction.
{iii) Three/triple byte instruction.
(3) w2 AFNER B+17 66 973 (on working characteristics) :
() Arithmetic Instructions
{ifj Branch Instructions
(i) Data Transfer Instructions
{ivi Logic Instructions
(v} Bit-oriented Instructions.
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B MRUFISCEA IS TACe s
¢t % Ga, TS O 4R A e ST 3 |
BER : T (T, DS O AT AL (G WAL FEw
(1) 7@ (Short range} : «afb @3l *fHy W «3T @R @M awf wErd s
S FH range 97 FA I THA (storage) TV I _
(2) TORAMES S (Absolute value) : (FIH 7R AW T A absolute value I ==
@CE & AR G | A7 AT O (ATF 6 9 HIG FETW 6 QR 0 (VR - 6 A FGE 61
TETRH G - 6 @7 AW HA 6 | AW T FPTAL LA |
—— 6 6 —>
PR VR N [N O N N N N N OO T | L1,
T T T T T
109 8.7 6-5-4-32-10"123 452867289 10
{3) "RA® (Long range) : Long range T %5 2FfHL TR range @¥X O 9l
st spefRenE T 9 T | oft erae 96w RreGR g fas @ (storage)
w4A I | '
A K A G eres ) A Y 7Y ,
31 8051 WRWHTTHIVIGR W UG SRRTFTRIARTEA T 1 [arFifeat : "sel
TR : TR 8.¢ REBAT
Lt Fra e FofEt o $ie 3017 8051 R ot cfiiem oare |

Ton : WleRH 8.5 @ 8.2 FLHBAT |

— - s -
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¢ “Bviaderstand the Assembly Laigiage Frogrammaing of
.V the Intel 8051 Microcontroller e

» *
A R T X R R TP R Ty T o R R B R Ao o A TN TR R I T IO

¢.o Yfim

€.3

(Introduction)

ST catenfite To=1fe wews

(Define (i! Assembly Language (ii) Assembler and (iii) Linker (iv) IDE)

(1) R (Assembly language) :
TR 1wy R fesiRon e afmree RAGE =2 C e i PO
feem arazre wea afe “F0 frrE conanfi {Low level language} 2za s
S oft o s (aEmfare M) e wm M T, R T wes g
CTHTIT B (High level language) ! SRR Trey &#WTW{W mnemonic I 1 aft
9T 97 TRIES Sra, wrg e {expression) @19 farrg wfoorhrag TR Srere
Rofem smo qerg MRS g | o wym gaf Low level language, w1
CTTTE W IR Borg ol g Tt 31 erem wonG s o feerm
FTOTR @y R wae a%mmmmﬁmmm&ma
Gii] assembler #TAER |

LTI H - .r HHH
FHE R HH W R
""" h brtth Sy T
HHH Fortran E| ¢ H Pascal
4 L]
5
o 11l UEASAMEEE LT LT

High Level Language

“aa
LUt e LI Tt o e LI i1+

Assembly Language

Machine Language

Hardware

ﬁa—c.;:afmr@ﬁmc&nzﬁammw




il

(2) SUTR (Assemibler) :

P o ey R A -

mmﬁmmcmmwwmmﬁmmﬁmwmmwm
ST A | WG SR TEE Object file T 1 AR G 1 @ 0 fory waces
W%,mmmmewwmnmmemewﬁw
W@wmﬁw@%ﬁm@eﬂmmﬁmﬁm{mwmmﬂﬁmmww LEH
chwmmmmla%W%WQmwﬁw@mm,mﬁe
oAy FoeRrTe TR CTedE e e I 8051 TECFFCGEIE ASMS1 436
] S ST |

(3) @R (Linker) :

(4)

fHewm T a6 fFm @ W utility program a7 TR @A 93T v s
72 3 srefes SRS @R TRE T AR TR AT IR 43 standard library
function-9 FAFATET T (N of3® A | T 598 WFG load module,
] FF{ETIEA T (FT6 | 4TF Linker editor-8 9, R 9 caam TEe 8
mm-ﬁmawwﬁmﬁaaﬁm'wmw
FHITA 3T 1 8051 TRCHPTHMEA Intel RLS1 afh s s zeEh '

Executable
Program

Runtime
Library

fow-¢.3 : T

“I‘ﬂﬁ@'tﬁ'ﬂ"( sfdra™ {(Integrated Development Environment, IDE) :

FRfAS TFHe cepafiie Afare W ALHEEEA LA IDE | W w35 application program
e (gFFe (package) | 9ft v source code editor, a5 compiler, U
debugger 4R @35 graphical user interface (GUY) builder . sy «f%
(EITTRTS SEBETR SFaw STafe TR o 3T | Tl e IDE- ¢S Intelligent
code completion 2% <tz | aft rex OFFG (ST T S I (DA S 2T
@¥i- BASIC programming language WETHHET ST age e And | IDE
FRAFNAIS AR wyfer (i SR (W ¢ Visual Basic, Java 8 Power
Builder) & %0 &8 FICI 7L I 1



L
Bt L IR R SEE T S I Dwt e ar B cnmTA e e il B P . R T = et o,
W 8051 A ST S et b
mvﬁ-—-—-q’-‘-mmmmmmmmm—wmmmmvmm-mm—h—mu—m Rl sl o TTL QR

[Label] [Opcode] [Operand] [Comments]

fts Regatema mfise acfe gramm L) P

Label (2fogw) :'cmmmﬁmmmwwwwmmmmwwr 451
SRR iR e e TR PRI s s {Branching)
T, TEF 13 e Branch ¥ Jump Instruction-9 weras fageite U T | (FES q3fE
@R 5% (:) Wt e @ coram TR TR, eeraTe fim ("?") A Underscore {* ") miam
U T GRR W, A, 7”6 " fom fivem s 31 WFWR T (I TS 20 ) Instruction
mnemonic 8 Assembler directive TR A7tve == faym e fetica ream = T =
Opcode (WRMTE) : wrorefay SR Mnemonic assembler directjve 4R Operation

code (opcode) Be9ig wra | wfp fareearg WRE wen | off fferzers @ AT TR T JT
FA

(3) R I (Data value)
(R) 43l FRE afestw (cpy Register)

(8) a3 1/0 port | _

SANACER FTTS! A4 87 0 Goireaetg Bora | QM ¥ a9z 1 goifen wsims
YIS ALY, w:ﬁmmwmmmm(m: RET) | ¥ «3fid @omas e, v w3
o ﬁﬁ"* :

Instructi- - Jestination, Source

Commentsg (@fﬁ'@) : Ot forreram ey | aft fapfe PRI I’ A1 wﬁ‘mmem
mj.mwﬁwﬂﬁrm(;)f%mww|Wﬂﬁw@tmmrﬁwﬁaecﬁmm
(¥R IF Wt 93 Comment block (FCHF A TH3) Wit o 21 |

¢ ﬁf‘ﬂi‘@ﬁ#ﬂmewﬁ‘ﬁmm

{State the Meaning of CPU Instruction and Assembler Directives)
(¥ Fif4%S fpfn {CPU instruction) :

ﬁﬁi@ﬁﬁmmmmﬁw@mcmmmﬁw@ﬁmammwm|

() T Rraefe (Assembler Directive) :



B mimemioe ma =3 et o

oo ST S Tre P
¢.8 FEACA [IES e Erebe «R wffr
{List the Commonly Used Assembler Directives)
8051 NATFITHEMRL SHILT R & ASMS! 1 cfffrener av fay ferzafos
TR AT :
{iy Assembler state control : ORG, END, USING
{ij Symbol definition : SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE
(i} Storage initialization/reservation : DS, DBIT, DB, DW
(iv) Program linkage : PUBLIC, EXTRN, NAME
(v Segment selection : RSEG, CSEG, DSEG, ISEG, BSEG, X5EG
€. G €. SRR e 2o ¢ TR 0t B
(Mention the Steps to Create and- Execute Assembly Language
Program]
T SRS STV (ST FEA1 e 05 SR 0 'O -

L Wt T e mrem TS

31 ﬁwﬁmcﬁmwﬁm@mwﬁsdimrmmm|mmﬁmfﬁwe
HeMYTRA T WA Editor A Word processor R | ¥ IgR 9E (¥, TF Editor 93
ASCI[ ¥28 TeoAreA Fad IR TA 1 Editor @ (@it fafye 4% TRACF Source file
F | SEPI STETREAES (FT@ Source file 99 W3 DOS 99 s T LA ATE,
SR (eI Bom Fofa B TR LS T "asm” A “sre’ I

31 (N (TS 7% @3 "asm’ source file (¥ 8051 SHCTRAT AT T Ty WIOTE
(NIRRT T (TS FOT9R I3 LT 43 object file € aafG list file
Besg T | 9% 3ree A A TG “obj" ¢ “1st” 1 List file HEZ Opceode, 5o,
anﬁmm@aﬁmﬁwrﬁawﬁm&ﬁmm%mme cenaranad T aft
qa3 s IR oaTr FATREE syntax error 9 debugging IR & aforE TATw
TACE A |

©| FHWATEIT STOTNE wiEA e o% i T Linking. R coam @@ A a3l
sared WA f @3B Absolute object file Be9F IR 4% o3TR fds ™ TE
~abs” | & Absolute TiAF WD (AT FTH 8051 @AM /RS T |

81 Absolute TIRTLF s diTe 8051 SHTIWANIR AR WAl @35 object to hex converts
cenaTN &Tne @ T | 96 Absolute TIETLE TIRTEFSTRENRE A=A hex PI3T
FoTR I3 | 9% WIRER IS T “hex" 1 4R QT RFIRENTR Program ROM ¢
ol ¥ (Burn) 28 Wiy Windows based assembler 272 (4T3 45 YI°7LE Vr vl id
wefgd @9 TR 1 96 508 Assembly language program ¥ fafeg widerere fofe
27 QB TAMATAST R FHAE MIAGTS] (T T



a* )y < - g A

T057 805 | TRGGTSCRAIE SUTCTHe STt cofrfie 503

vy i T —aT R

¢.9

Editor Program

h 4

Assembler Program

Myfile.1st - Other
Myfile.abs | r ohbyj file

Linker Program

Myfile.obj

OH Program

l Myfile. hex

(Executable)

Bn-¢.© : 9FB FMGATET Assembly language program 5713 1% @ afsg v1am

8051 WIERGHFRCHMIGE R e o7 ¥t ¥t 3 FIws [y

(Explain the Step-by-step Action of the 8051 Upon Applying Power on It)
8051 *fZRTER WA SRS (Wi WA 0000H (97T OF IR TN [AmeT armn 3

W | Program counter (PC} 43 TH =F 0000 | (TXE Booting 93 Wl 8051 A« fareernfB
Jtw, 12 ROM @ (A & ¥R (Burn) AW 49T Opcodef® crafia 0000H foarm B
791 70| 9% B source program & ORG [T w1 ¥ T 1 8051 TRTIRTZETR =
ATHNTE o WA {H 47 e TR o frs @3l wEEf s T S w9 W -

ORG OH ; start (origin} at 0
MOV R5, #25H ; load 25H into R5
MGV R7, #35 ; load 34H into R7
MOV A, 40 : load O into A
ADD A, RS ; add contents or R7 to A
ADD A, R7 ; add contents of R7 to A
ADD A, #12H ; add to value 12H
HERE : SJMP HERE : stay in this loop
END ; end of asm source file
£3 (onar AANER $IS TFAHR 7 97 List file 9@ -
ROM Address Machine Language Assembly Language
0000 D25 MOV R3, # 25H
0002 _ 7F34 MOV R7, #34H
0004 7400 MOV A, #0
Qo006 2D ADD A, RS
0007 2F ADD A, R7
0008 2412 ADD A, #12H
000A 80EF HERE : SUMP HERE

ROM @ (™ S A1 (burn) 4 Opcode 6 operand SWEM (TR 0000 TN (A& TF
77 | 75 ROM 9% STOHT (A-TCS) 2o



S0 _ ﬂﬁmﬂi‘mwmﬁﬁm -
Address -Code
0000 _ 7D
0001 25
0002 7F
0003 34
0004 - 74
0005 00
0006 2D
0007 2F
0008 24
0009 12
000A 80
000B FE
mﬁmﬁﬁWmaﬁww%awwmﬁaWﬁmwaamw%@wamum
1 8051 wﬁt@a@w@ﬁwﬁmﬁawaﬁm 0000 (T Reset T W3R (&2 ROM
97 oooomcwawﬁwmwaetch)qmopcode 7D FHITA 2% Bif%E% 25
@WW@«&WRSmﬁﬁmwmmwﬂﬁﬁmmmmapcqﬁa
(AT 0002 €S CT6 T, Cﬂﬁ'ﬁﬁ‘mopcode, 7F " -
21 Opcode 7F ¥R % Ff9438 34 (& WWe 308 R R7 @RPHE o 03 | PC WHTE
0004 « 3f€® =7 :
© 1 0004 At Fe fRodear T=0ifes 7@ @32 PC @3 T 0006 @ BF® 23 |
81 NG 0006 FTTA | AEB FTHRI TGS PG = G008 | I8 FITH=HT TAgw ¢ F7oo{mm
_ O 1 78T S R gfeFm e Qs |
¢ 1 8051 43T (FM T 64 RTERIZE @R Opcode access IS Az A1 |
¢t GG TR ST e it

(Write Simple Assembly Language Program for the 805 1)

ﬁw25H634Haﬁﬂ°m mﬁmwmmﬁawwaﬁwmﬁcm

BT w4 T .
MOV A, #25H ; load 25H into A
MOV R2, #34H - ; load 34H into R2
ADD A, R2 ~:add R2 to Accumulator
. ;[A=A+R2}
o= T

3 Tt : 25H & SiTIEDE (A) ot I @
A 0Pt : 34H & R2 Afeshie ot 99t 29 |

oF e SIIFLIoR (A) €3 O (25H) 47 SR R2 @O o (34H) 97 Sl
ISR SPYCBLE Gt A |



? |

R

9

¢|

Y|

91

%%HBOSHWW%NTCW@ ' ) T e

IDE 7 I - °38)
T& : IDE 93 mufirs @i s, 7 gz application program f&a EGTFFS
(package) | 4 @3B source code editor, 9% compiler, QI debugger @32 «3fH
graphical user interface (GUI) builder fTa ¥ | aff (e sGea T TfrS
Tt e 3R ) '

TN G list file @7 e &y [T : "38R)]
TG ¢ SRR (LT list file-(3 (oaTTRn A R syntax error @ debugging TR &=
AR /A | '

TR e . |

B« SRR I R SRATHR 31 W ceataran e Rem (R e Sxo s
T Qe Fsi=i1 TR IR b a3 fgeem cefie sm (Low level language) | aft
It ST (IS 46S) (AT 97 yio TR fRg TR wee sw Q@ o, (High
level language) 92 A5 |

TR FHE 0T o

®ox : TR AT oA T TR S A s SR R ST e
T | FABES SHLT BRAT Object file I 1 SRTES FZA AR BB | @ 0 fa wiFs,
T T TR TRACS ' T IS 7R | 805 1 TEFBFGFANRR a=f, T2 spomerm e
ASMS5]1 |

TG FIEA I ACA? o

TR« W T TS SO I Object file I | S BET T2AT Fofiets 1
8 0 ey stfds, a1 (afat s T @ TR TS A

oresa 31t qUwne T ford | - ' . .

%9 : (T utility program (W I e At 7R A sretie wRifte afie wiE @
SAEH TR G TR @I standard library function 4 FATIIEF TATTATYINT (il
#fTe IR, SE FeFE I g WEE 93 load module, T FTBIER T
@8 | 4fST& Linker editor-8 awer, 3t oft ceam wfele @ ererdy wrewhia MREFEE
TG W AIHAD ARG BEET FAGE TR | 8051 NRHIHAET a3 sierm
@ (o Intel RL51.

STV Ress e amr

TG : SR fraaite T SR (o ofe TePaTAr vy Fofemt, o cam fapes
WWWWWmlamma@mmﬂemwwmm
(Storage area) FRTF! @ 51| TR T TIES T | (T A YA & S BT |




P 1

>08

= 1 ] it |

L4

21

Yo |

3

MR

by

!

T IRES IAIL T feraaibren e o

¥ : cxfofietriz 8051 ¥R ooz <

(¥) Assembler state control : ORG, END, USING _

) Symbol definition : SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE
(") Storage initialization/reservation : DS, DBIT, DB, DW

(9) Program linkage : PUBLIC, EXTRN, NAME

(8) Segment selection : RSEG, CSEG, DSEG, ISEG, BSEG, XSEG
805 1 NATHITHVITA SO CASTRA absolute file (IR IIZS W?
®G7 : Absolute V13T T0F (AT ATE 8051 GEANI IAZT T |

B ST SR s 1 IR e e |

a7 : fmafe cwaye frn @3 momi srm forr Afds -

[Label] [Opcode] {Operand] [Comments]

A PR Gl IR O B IR T L2

®E7 : @ua T (e LR & @3 Editor T329 A0S A

IDE <% *6et (14| '

%t - IDE 93 9% 20 : Integrated Development Enuironment

VKA R YA/

CPU Instruction JITF IH? farifat - 8]
B ¢ (I IEEIR (A TEF FATHIR AP ¢ wore HHRS faoim 3 ¢ e
AfefB TPt 0 6 1 a9 9afS o, T ST i B S IR I I | e
ST e 9w (stétement) HqRTS aF S RS ot s, fvg Swewe om
935 FE9e TqRere 37 HHES Frrmm s wfesyd |

TR SE (TR SEAerER W 5

TEq : e oE (gRTER Mt wiESetE (it -

3| Source File (File Extention-. asm 9 src)

- I List File (File Extension-. 1st}

ol

9| Object File (File Extension-. obj)

8 | Absoclute File {File Extension-. abs)

¢t Hex File (File Extension-. oh) |

SR SRR SRS Rowd i N IRES W

Baq : G SR WATES R Mea wfierat aene 2 A

(¥) ©H® IH (Data value)

(¥) «aafb Hi*% @ferbm (CPU Register)

(%) @l oAy e (Memory location) |

(V) a3 /0 porti



i‘ﬁasommizmmﬁmmmmﬁ—m e o

Y RS ST TR A 9

Ll

e L]

ot : PRl cvapmr o @afb semf SR fini fn%*
(Label] {Opcode] [Operand] {Comments]
s frseram sefire 2wt orem =0

Label (ffe®) : ity @R faoieiae %At 1 oF1 e TaR om @Bl 99ES T | 96
TR FOrR fFoie ewr 0 | 9w SR oA =i T (Branching)
T, B39 4% (T Branch ¥ Jump Instruction-9 SeIRS RHTA I98S T | (99 «<IH
A o (:) TR TS T 1 R WRNR W, SRS B (“?") A1 Underscore (“_") 71
TE T QR TR, WAL, 2”7 ¢ " o fmm AT 31 e Wy o 3908 T Instruction
mnemonic 8 Assembler dlrectwe AT AR 1% R @Tet R aags =
Opcode (WRMARF) : WIGHE SR Mnemonic. 4 assembler directive Y Operation
code (opcode) B9y ¥w7 | «Wfb fapf=mm srafira @ ufs fEE § T 7@ o gom
FA |

Operand (@) : (1 w453 B4 ﬁm‘-m WAl T T 6 Al Operand | 91T Rem= farsr
AT T[IZTS TS AN

(3) T TR (Data value)

(R) 9ol 2T @SR (CPU Register)

(o) W TR ERFw {Memory location)

(8) w10 port

WATHCST RIS A 7 TR WM BT 1 (@F - A FROHEm 93 A1 9Fifa Somes
YIS #MT, S FABTS SIS ANAS 7 (T RET]iﬂfﬁwrf“wwmm ore UL
o gt

Instruction Destination, Source

Comments (&%) : ff fesaara 792 | «fS fichml 7R Cl a1 93 Fog TMEe TS
A | BT IR G (5) foea o =0 | SIeeaR afbts Sor a07 | TP @ (enaiae

P19 3§ W @3B Comment block (ITHS TR ) 7RI GF T | :

G I W SrER s e )

Ty : ﬁwzmesmqﬁﬂmmﬁmwm@qmﬁmwmmaﬁwwﬁa
e Srgd T A

MOV A, #25H ; load 25H into A
MOV R2, #34H ; lvad 34H into R2 _
ADD .. A, R2 ; add R2 to Accumulator
' ;(A=A+R2)
fAvtera amen

32 Fofat : 25H & Syt (A) o9 w9 @)

7 ot : 34H @ R2 @SR o o T |

o8 FRAT ¢ ISR (A) @R W (25H) @9 A R2 ARPSIER B9 (34H) @ (M T@
CQIPe] TRFLEOCR T T |



A -

sob

T,

W

21

= |

9 |

81

¢l

- o

[, B At

iR s A it @ |
W:Wmmwmcmmmmﬁm@@nﬁﬁﬁmqmmwm e CR
frorrm araam w1 afbe 9ol frgeraa cenanfie ST (Low level language) 20T SRR T |
afs b s ([RfTe WS) @ 9T qn Boire, frg T weRe v Qe S
(High leve! language) | SN wmEm fTAPTRTE mnemonic 1 @B w9z
FMTBR M1, WA &I (expression) (PR [T AR @i @ i T
K] ARTA(ES HATE] | Off 97" 9B Low level language, W (NITHTE (Tt (TR Torm
el feEr e om | ArerE SHITTER o @ [Rre eIt o R e afbe
ST (NI ST FIETRS &) SRS B A58 assem bler STHEH |

W\ W\ W\ (e eiees ) 7 A7 A7
TARIAZHINT 805 1 NATHIFTHMIT RTeafd ATIOR 7 4ot €T @7 F0eR 6 71 |
[armfarar ;s

BT : TRA ¢.& T TR HI4 | _

QB STITTRIAT ST ST CiTs T5A1R Meteqw 3¢ 3% ¢ et ; 38R)
RN, TN SR (et SO @ e e {Steps) T4 | fammifarar : 58]
B9 : RS ¢.¢ W SORE HE |

SN S A craeTgr A =

B9 : STIRA ¢, T TS REAT

TN et TS wema et 3 |

BeT : TR ¢.3 TR WqUEM 524 |

2T fvie ¢ SR Rwsbs o

VA : WHIRS ¢.© N2 "R 79 |
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% \) Understand the Subroutlne _
D L R T I T L T T T T Y T AL Y RS A D8 F, o K, R e, 2
vo g
(Introduction)
gEmAn Function & Macro definition wfie % External file & caname
M ROMA WOgE T AN €3 VO G e AT @ function A macro
definition FZ® T ITA TR LATWSR T A1 | @ER TONANT aF g =76 @™ e
A RO TR T oo 2R 6w Wi et el 3 A Giowon @@ W
WAPETA (ROITR RS (e 0wl (zein MR e s ¢ tewe T @ ww
AT SHASOT (KSR (TR AT(S 7 @ WHTD! I T |
by TARFO '

' (Define Subroutine) ‘ -
FREH T FHTHR cepanfie o aaﬁqﬁecﬁmawf%‘maﬁ@ﬁw%wﬁmww%
I A cenNoR qTaEe AR e SR w9 < <t cenate oz a3
ST ¥ 43 3G AT aofl Rl e e 3 | Ret e e S «F
T TR AN G 7 201 aff @ w9t ARG e wemfie e
AT | ACfEER, e, oA, mmmwmmi‘wnﬁﬁﬁcmﬁ st ofore fofogene
AT T A

bR AR A Srrd wwe
(Mention the Advantages of Subroutine)
(ITTR STeEivT Syt Fes oram e

Si o ABIEF AT aford SRR T 4w

oy qﬁmcmaﬁwmmmﬁwmmlmaﬁmmm%w
TS Y QTR T (AT TOT A TW, T (AT (B T QR (ST (R (Y BT
A W (216 Embedded system 93 S 443 $ematil |

o AR AR 9wl wfon e @b @B TR e Rew oA ars @

- sbA e o

81 (=0 (X PR (GIIFBER) 43T (Test) ¢ @B FReIER TN (iaiem A Ts!
Tﬁiﬁmi '

¢! 9T g e wlb =lb Al frew v vy conaminTe o v oW T W
(RN AR AW I TR, (HTT A F B oW 5h @R &G FRCANA (Debugging) 779 T |



sobr

L antin bl 2] i T ST T -t Tl w3t T il ' EEIEE]

LA

L8

AR W 8 LS T

{Describe Calling and Returning from Subroutine)

ARPBA AR (Subroutine calling) :

HURTE Jo (AR FIFoA NIRRT A T (LT (A LETIEIAT T WA ST
forsiran w1 1 8051 MEHFRTHEMAT ARPGA WRNTA & &5 Frsha Ze - (3) ACALL @
() LCALL

o5 e FnfeFT s ‘eeER gy 1 7

LCALL (Long CALL)

@R AReEare @3fG Fe emmm «2 b wme sm o IR @ el 16 faB
o2 T TS 64 FENATTR oW (I (B-FH YA SRF S MY | ¥R LCALL et
TS TW IR IETA PC 93 AR TASTFTSTA PC 99 Stack 93 T94 PUSH ZH | T4 (enaq
HAPHA (41T LIS I THA PC 13 ¥FE Stack (ATF 517€7 S (POP) : ¥ LCALL
(UUTA (TS (oo Forfers ofiga (g 0 IR (433 AFER SRR OF I0F | WRSHN
(AT ARSI T=) RET 011 IR%S 70 |

ACALL (Absolute CALL)

ACALL far=1 (fife®ena LCALL @3 7 ) f&g @3 ferna hm AgMPp fodram Toe Fifrs
CALL 1 S7% 8051 WItwented 7ufds @3 faoasia | M S0P (LCALL A ACALL)
AT TR T JCANAIR e 3

AREHT 4SSA (Subroutine returning} :

ARFew 9= r=m e (RET) 7191 0N 20 W (1910 T4 CALL b3 93ad fMriem
AINREA IR | @b Stack (¥TF ItEA 73 AT POP IR PC ¢ X I |

RETI (¥ Interrupt Service Routine (ISR) (¥& TIEA T¢E T FAGE 0| RET ¢
RETI @3 9 1<) T 5991 3B1A16 (¥ @ RETI 3016 argm Sosara fomm
A IR} RET] WA (I JORICOI TofT 71 T RETI ¢ RET 99 (W 43 ora
1

ot Terg T @ 930 7 Aefo (et

(Write Subroutine for creating delay)

8051 WELHITHIEMD LTAACR 339 W0 &f512 7o M I ews fagr=m ovm 7
T3 12 A, WhA F= e vfae 8051 TETHBUGENAR Instruction cyvcle time XN O3
ARHICTFS |

12 clock cycles
12 x 100 cycles/ sec.

TSN fRTAAR @3 Instruction cycle @ TS T0 Q2R ey fAedpTz 12 31 Srerfés
cycle time @ TS 70 | &S FTI1R cycle time 8051 MEFTTHIAR Frfrer T¥3 gfre
QTTFE |

WA = 'ONE_MILLI_SUB' atwa @3 7@ congm efz o0 7@ o are 1000
Instruction cycle ¥4 TW L@ U9 (A0 FMAA FE A 1000 VEWHIOHES 1 1

Instruction cycle time = = 10-% seconds or 1psec,



ICET ' Yo

TS | 9% ARFE 4 Instruction cycles 97 93 Tight loop (o I3 Gf6ta 250 IR
TS I QTG AP TS (WG AW FSI0A 1000 FERHeTeE 9 1 FEees | 7w
FRTE0N (ST I T

Tight loop T fAg®et -
NQP ;1 Instruction cycle
NQP ;1 Instruction cycle

DJNZ R7, LOOP_1_MILLI ;2 Instruction cycles
9% ®IF T il 7 TS (% 4 Instruction cycle I 4 microsecond TA | QLT

IR IR W 1 s fEr (delay) 3@ @3 AREFHER @© GTR T @R et
LOOP counter G R7 @fErSm I74am 3 TOME | RS 92 RSB (W39 (HIFTH call
T TR S8 (FALA} XA

ONE-MILLI-SUB :

PUSH 07h ' ;  save R7 to stack

MOV R7, #250d : 250 decimal to R7 to count loops

LOO-1-MILLI : 3 Loops 250 times

NOP ;  inserted NOPs to cause delay

NOP ;

DJNZ R7, LOOP-1-MILLI ; decrement R7, if not zero loop back

POP O7h ;  restore R7 to original value '

RET ;  return from subroutine (to caller)
: How ir call subroutine "ONE-MILLI-SUB" ' ) .

ORG Oh ;  program address starting at Oh
MAIN : .

LCALL ONE-MILLI-SUB ;  ONE-MILLI-SUB subroutine call

END . end of asm file



31

2

v

a1

¢

W

W

b

|

So |

31

31

‘3\ ‘f\ N (o s ﬂfﬁ@ /Z’ /1’ /Z,’

ARPOA T T2 [Py : 38, se]
BT : SFEO0R onafie @ TR TN @3 gre conam Wit <7 @ W 1w e
wewdla FfRfM MiEe (aumn amiem cBRER S SEEA B T «f3  (enurag
frrmrigrzs @3l W 11 9o 3 RomR W3 e wrm o 30 |

ACALL % 3% (W4 | [zt : se)
B9 : ACALL 93 T8 xren wofb WSt weednre e Be=m CALL %41, ¥ «a A
e .

STMP <1 1% 37 [arEE gl
B : STMP 93 78 Z0em f0=ia1 AC1TF Short Jump (7T

8051-4 ¥ AWHR GRESR Ao 21gs ? {ar@forar : s¢f
¥%2 : 8051- awﬁ‘wmﬁm@%ﬁmcmwﬁﬁfﬁammﬁmﬁﬁmw
LY

8051 TRAIFIHME & R CALL Froi1 wczs [FrEie) « 58]

B2 : 8051 WRIHFRTRENR LCALL € ACALL <% 7% CALL st =mrg

fafSg catfie sram ARFOTE R F T SR o @

Bor : ffog conarfie oo Refre Ay, wom, Fha, (YT T ARraEm Fen A
wfefzs o o |

Call feimm s &y

T : TRFDAE (3 o W w9 |

A =¥ fRrfamerer o g | .

B2 : e fon ¥wfEFS fard== : LCALL, ACALL, RET, RETI

LCALL € ACALL &% *1{3y fow |

&% : ACALL fauieie (s LCALL a9 77 fag 9 R Fm AJMP frseR e
Az |

RET Rt z1m &7 :

87+ by el faom faofaan (RET) =@ 708 23 0 (Aam o CALL €1 e
fAoemmy eoew w €T Stack (TF (7EF 72 ARICE POP TR PC (T 9] a2
LCALL <R T (WY |
m:@mmﬁmwﬁﬁfﬁfﬁmaiﬁﬁwmﬂmmwm:ﬁwﬁm
T R0dre T IS G4 farenrarEhe (VN CRTR (- (T BT ST e T

N\ N\ (e eoren ) 7 Y 2
A Hfrerm firg | [=rEfTa 38, 36R, 3¢
T : (oA AewlBee fed fes mom e ¢
(3) a3l o «fbre msarer =0 am |
(W) £ @ (ongim QTF 33N (IS 7 A2 AR I T ¢ oATF 93 @1T <9 A Fv
Weqammmmww,mmm@amcmmmm
I W (®B Embedded system 93 &+ 333 Sommd) |
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9O

81|

¢

-2

3|

= |

() RO A @I A e @b @b T et e 4 Tt (e
15 Be T :

(V) O @ WOR (ARFTE) 7qF (Test) 8 T AN T (ENaT=? TS e
T =1

(®) @3 F2- T (W & FoSre Foe @@ sy conamme o = (oW WA : T
(TR SHER AW T AT, AT G I 7Y 9 T 5004 (Debugging) 72 T |

12 (V. QA T AW 1S, 805 1 TXWHIVGRIE 27 THT i 7o 206 6 ST 707

BH : 8051 RTFIGENR AP T A0R &4fE 12 B8 W= 03 azs Fram

T XM | TS 12 (N, WO $ oifers sifEre 8051 MAHRTHINE Instruction cycle time

Al 9 WRLHIE |

Instruction cycle time = 12 clock cycles

12 = 108 cycles/ sec.
= 107¢ seconds or lusec.-

ey NUTFMPTIR €% Instruction cycle @ T=ifre 0 A3 WA FRTAARTR 2 A1 Srellea
cycle time @ ™ifwe 70 | e TR cycle time 8051 TIERTGE SXTE wEd e
ATF |

FREFOR W SATGA 39 | :

FAMTRTE T (HATR Ao SR &5 31 Y (20T (S AGASR T WA STR
e Qe | 8051 NRTEFRRGENET M W T g6 e e ($) ACALL @
(X) LCALL

LCALL ST& 9 |

Be2 : (PR MAFoE @b 5 emm g fotm s =R ' gene @ e 16
5 e zw e 64 RTRIREGY (NN CFEE (- 3 W@ 9 W | 999 LCALL
AT srefre T1 T3 €W PC W2 4IRS TWSHTEIE PC 9 Stack 9% 392 PUSH T |
THR (AT ARFST (LT LGTEE= I TIF PC 7 €72 Stack (A0F AITER 3@ (POP) | 07
LCALL (V7 (T3 (A1 Toiifwre it cenama 6 GRIA (dra3 o([=am Sezem os &2 -
TEfba (13 2T &= RET P ara%e o

ACALL SItHIo=] 31 |

B30 : ACALL faniom (@ifgerea LCALL @3 v : frg @3 fiemm i1 AJMP Steema wre)
FTE 1 CALL % e 8051 WTTeed wwide «fl frfeml | am fofem1 (LCALL 41
ACALL) T3qR TR T] IR Fdtas 30 )

HRFTF LSTRET WA 37 |

To7 : rlbn a#fb Ry AT (RET) 9130 1¢ 70 a1 (onama Tomemes CALL €3 RS
fersiemmm FEER 2 . 2B Stack (W1F A T3 9130 POP TR PC (T o1 22 -

RETI (F7 Interrupt Service Routine {ISR) (A& Heae« 97 & JIHT T | RET S
RETI Q3 Wl A4 0o 5o 3506 (19 208 RETI 30115 < et Frme
ZWE FE | RET] F="M=aTe (@ 3LRIGA T 7 251 RETI @ RET 93 (31 “A1efa s

=1
A A R (e s ) 227 A7 7
BAREPTR ARFTH SR ¢ ASTAET AT A 21 72 )
Ta7 : TR . AL RE | '
T Beoty T2 & 3w AP catistt 1 37
BT : WA 0.8 W HBY
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*: q Understand Programming 8051 in C

D T T T N T T e I A P T T L T T L T D e e T Ll T DR Ll R L et L L

4.0 B

(Introduction) : .

f9.cenaTTE IR 18R A Basic Structure of C Program e 7 ametme #7221a 3 il
RIS (onams 75 TT TH LIS (AR (ARG @R e frw orm R e @
I T T ¢ (TR - GRS 15A S SIS TG SHEEW I XA 119 et
cifere «1f N -

S Fiegity:

Ba-q.5 : fA-conmm=a G sim
Documentation Section : T9FA &% TN STACHA (FIXF TECT (LI (IS
oFTT YA a3 fafeg weee conamme 3o, B 2l /1 (iaad we farerEe 3Rl comments
(WET)) WEWR T4 9 | FA-cema comments /¢ 5% o evi o xm ax */ fow R o
LI R-UN

Link Section : Link Scction 9 (SR (AHE WHFNEE A- (&M (TSR TTRAITES
FRY AT F LW | @ FOH A-ARGTCHS fenarie fermaed #includes> TR TAE T,
w1 WG A TR #include < Header_file_name >

Definition Section : Definition Section-9@ #define feefien w1 ffers ==rordie
NS %2 20 | (U7 : #define Pl 3.14 a¥H Pl F9085-93 TR 3,14 w91 fnéifee = 2z
Global Declaration Section : Global Declaration Section-4 (HRME (SfACIRTTA
IR | T @ cslmrReter e Main Function 72 ST 7% Sub_functien 77 7309 39
Tq.,




() 2 - 1900 n¥ P -<b--¢lf-‘\\

2, AT S

ﬁmsosﬂﬁmmmﬁa o 350

Function Main : Function Main-& T (SITSfS G131 20| €7 45 oot 9T 1 241+ Loy

- Declaration Part @ Executable Part. G et S T ColRnREE W R

T T (U CORBRTPIRT Oyia & IR 987 TS AL | 7 executable 1 fA4g wepar
O ST STC Geaith TR 7ud ot oIt 3t eife vt 2w

Subprogram Section : Subprogram Section Subprogram Part-9 Main Function-<3a
WA i Ao Rewds Wt a1 (i IS Lol Wi U, (@ wiemererTe 3
VIR RS ATHTENA QB 3T o1 777 | '
Fem 1 enetiora cananfive %87% 21 Format oran 2ot «
Documentation Section
Link Section _
Definition Section

Global Declaration Section
‘Main({) function section -

{

Declaration part
Executable part

Subprogram Section

Funetjon |
Function 2

fow-a.2 : Brcatiamag cnanfig oz ' .
ceiifi 3518w (Programming Style) : ¢aifig Cﬁ?ﬁ’ﬁﬁ‘{{@i AT CRE Hfors
(enanfie sBize {Programming Style) 3 | C-(3 Free form FTRSTTH T 93 w9 e
(TR A BIRA O Q- FIZAW o &ty F07 7 | SR TS, @ COBTIT (1A SEpH
etz a1 3w | w1t Twe cettanenz SibTITS! AT |

AR f 1 e 9 A : :
C ceitifiie @ Program fmm ey 1fre gaifis Style 2bfere el (1 (@ @3B Style TaTR
TR et et Ya% o ged fRaw '
fam C Programming Style 93 935 gt orat =em -
# include <stdio.h> -
void main ()
{
clrser ();
printf ("Dhaka Polytechnic Institute”);

}
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i . Ll

3.2

1.3

ey

e . il e r——T

ﬁamﬁm:ﬂmwﬁ‘wsmwwwammﬁz:mﬁﬂ%fiﬂmﬁmmw:

. 2Re B conTe? cwid ZTSR Wy s Tw W@ ©f Symbolic Constant 43 (IR |

L conaroms fom Ry Statement WO 2fET Statement Semicolon TRl OT8 W | &R
Statement 3 (T8 Semicolon IR = a2 A3 9IMHE Statement o wm

. Braces'{}'mﬁ%aﬁwwmwemqmiaaﬂ‘wcammaﬁmam
#ﬂﬁ'@mWBmceWWﬂIWWWGQBraceWWCﬁlﬁNﬁ
ers wieddT zm, e ¢ feafne afem wgees T A cenaes % (Error)
sifefwe € | TR TULSIR Brace TR THCS T |

8. mmmwwﬁmﬁmnﬁamzwwmmGﬂmml

31 srEm e frer s S T

(Mention the Reasons for writing program in C)

@ﬁﬁrﬂﬁvﬁmﬂﬁemcawemaﬁs@mﬁmmwﬁWW1ai

STt STEs MR @R sl (@A 0 x 12 0 x 07 0 « A4 0 x 8F) @3 wfaarE

wB775@® mnemonic (CT8F : MOV 22 MYBUFFER + 7) I%%3 & | wafl ST

mwmﬁmwaﬁmmlﬁwmmﬁwmmmmw

W!WWWWWQHWWWWQWE|

mm,ﬁ(c]mmqmmwﬁ@mmmnﬁwnimmmmm

memmlmaaamwﬁmm—mwmﬂ:wﬁﬁcm

mﬁaWW{mﬁmﬁ@mmwﬁamwmmaﬁwﬁmﬁlﬁw

ETTFRTRETE B et WS Ay S 4 T

S| TR MEEREE (PTE TITE F; AW

31 B e FEE (Y] O3 AT TRIFAE FAR |

o ST SR P 1 STRIN Cenar F6A] RS 938 T TS T AL

81 «rF 4fFada ¢ WAnT I S |

¢ m«mwﬁmm@mﬂwmlmﬁa%amw%aﬁﬁ
QTR SHE T AR (A3 |

&1 B FRE (portable} WL QT AW ARG I3 A (FITHA AfEadq M IR AR T
TETHIRPTHMIC TR A T |

8051 @3 W7 O GBR W ¢ WeEEE S

(List C Data Types and Operators for 8031)

8051 47 WG 1 TR B (C data types for 8051} : :
8051 a7 § (o "1 @7 TR €A Bo3 T WA (HWRACE (RS hex file 2efa T
AT R | s Bt ey Tg qEs Tib1 (1R SR 6 (R SR (ew T

o) offe I (bit) B! AW/

Unsigned char 8-bit Q- 255

{Signed) char 8-bit (- 128) — (+ 127)

Unsigned int 16-bit 0 - 65535

(signed) int 16-bit {- 32768) — (+ 32767)

Shit (single bit) 1-bit Wy SFR bit-addressabie

Bit 1-bit RAM bit-addressable

Sir 8-bit squld RAM addressable 80-FFH
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1 omam 8051 MI@EFTHIIR cenaifie 3¢

8051 ¢ & B WA (C operator for 8051) :

ceanfiie “Br” a7 AferameTy IRET NARGER SfEe it S v oo

(¥) Data access and size operator

WAER | RN Trieas T
[] Array element x[6] W x 9% W FAWH
) Member selection | portb.2 (A% D 93 {46 2
-> Member selection | pstruct->x | pstruct %R structure <3 GINW R4S 201
* Indirection P SEH p 9 cwifa FAA 4EE )
& Address of 8ex BAF x IF WIRA |
(¥) Relational and logical operator
SAEsa | W s 3 _
> Greater than x>y M x 93 TW y 97 W I$ TW, R
TS 1, WA O T |
>= QGreater than or{x>=y ﬂﬁxxﬂﬁﬁﬁyﬂﬂﬁfﬂﬁmmﬂ,
equal to O AfGE 1, SR O T |
< Less than X<y % x 92 I y 93 W (WD W, TR
AfeE 1, WA O T& |
<= Less than orlxc<=y TM x @3 WA y €3 GT8 C/D T
_ equal ; AR TF, T AEF 1, S O T
= Equal to x=y % x 92 W y G A T, TE HED
1, SR O @
I= c- equal to xl=y IW x 93 T y WE THF [ W, I
. Aferd 1, TAR O T |
! Logical NOT Ix M x 9 W 0 T, SR AGS 1,
- S W O T
&& -| Logical AND x&uy i x A y 9F W 0 T, IR TGS 0,
AT 1 T
. Logical OR x|y W x 6 y 497 W TSIR 0 W, OW
A& 0, TMAM | T |
(%) Arithmetic operator
Ebiie ] am Tt LR
* Multiplication X*y X (3 y WA T I
/ Diwvision x/y X Ty 7% 9 ¥ |
% Modulo_ x%y x (3 y T TNt IR < i e 3t
+ Addition X+y X 99 AR y 97 @ FA
- Subtraction X-y x (3T y 97 /O IR
++ Increment X ++ «ff qaEd AR x 93 1 P w0
- Decrement --x &t TTER T x 93 TR 1T FA
+ Unary Plus + X x-CF IS 4 3 |
- Negation -x X (- 1 W4T IR




et e ® et A T LR i - L Skl

L) o ﬂﬁmarcﬁimm ;Tww . e
(%) Bitwise operator ‘
ARG Rk P | RRAl |
~ _ Bit_wisecomplementNOT ~X % 1@ 0@ 9RO 0@ 1 9 FIEeI T
& Bitwise AND x&y x 8 y 9% Bitwise AND
] Bitwise OR : x|y x 9 y u% Bitwise OR
~o Bitwise Exclusive OR x*y |x8ydd XOR
<< Left shift X<<2 | x 7190 am S 2 146 Ao gesiie 2 |
>> Rigth shift X5 2 | x a3 196 G (403 2 (90 e FISies 23 1
(8) Miscellaneous operator ' : '
HARGT k] | sar@d - 7
0 Function wait (10) | 10 93 Q{5 SNETarsd ST S §
(type} | Type cast {double}x < 4% double-& FABS TV |
2 Conditional | x?yz Tfer x =G R, Bl y TN TR, AT
_ z S I | _
Sequential evaluation | x ++, y++ | W x @ T T AR Wy 9 T W

3.9

8051 47 O 15 SN BIEN (607 Cord elfarul Tl

{Describe Creating Time Delay in C) -

805 1 NETEHECGRIEE s 3 Srar 72 ered iR fore =t W nd

S | G W A TR IR

% 18051 BRI WA T |

Wmaﬁwﬁmﬁmaﬁﬁwﬁwwmwmmwﬁwqﬂ

Wamasmmﬁmmwwmwmwmqﬂwmwmw

= oae cola Fas1 Fars 23, 11 e g7 Fiwon asr ReR 70 A1 :

sy cafde ETETR AR Ok &S cafHA AR FHL ARATN :

21 8051tﬂiﬁtﬂ‘ﬂﬁﬁfmﬁ1aﬁXTALIGXTALZQEWﬂTW{WﬁFﬁTﬁﬁ@TWﬁHCﬂﬁF
AR & B e wmaa o G aelb wiee |

w1 8051 97 5 F=3eE AR

mrmﬁwcamﬁ{awﬁcﬁm-ﬂaﬂﬂaaaaﬁﬁrﬁmWﬂmw,mi@wa

for T @ Frme W T | B e owen i Tt i CORETRIe WM TR AR

Wﬂﬁ@fﬂcmmwmmmmwnmiﬁaﬁaw%aﬁam@tﬁamuﬁw _

w51 <A A 8051 «F Pl (NGY RewEre T foErTR toggle AW Gfh &1 cenam

AT T T ' _

#include < reg51.h>
Void main {void)

Unsighned int x;
For (;3)
{
P1 = 0x55;
For (x =0; x < 4000; x ++};
Pl = 0 x AA;
For (x = 0 x AA;
For (x = 0; x < 4000; x ++)
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1 o1 8051 WRIETEER g
9.8 8051 93 Wy B cAigrs

(Write Program in C for Sending Data to Port, Accessing Code ROM,
Data Serlalization and Interrupt Operation) '
(A= 3 : BOS1 & (AT P1 @ - 4 (I + 4 TIRGT AN & 3 ¢t et
-(Write an 8051 C program to send values of — 4 to + 4 port P1)
YT ' '
// Signed numbers
# include <reg51.h>
void main {void)
{
char mynum [|={+1,-1,+2,-2,+3,-3, + 4, - 4};
unsigned char z; ‘
for(z=0;z<=8;z++
pl = mynum [z];
}
CRETR- 3 : 8051 7 (*if6 P1 4 Wibt AR O {31 gettettay fore |
(Write a 8051 C program to send values OO-FF to port P1)
LUICER '
# include <reg51.h>
void main {void)
{
unsigned char z;
for (z=0; z < = 235; z ++)
Pl =z
: _ .
IR © : 8051 ¥ ¢ P1 @7 T BRI o R{E IR 44H MH 2l w1 B i
14 | LSB (Least Significant Bit) @93 (33 TS TW | (Write a C program to send out
the value 44H serially one bit at a time via P1.0. The LSB should go out first)
HAYIA
# include < reg51.h>
sbit p1b0 = p170;
sbit regALSB = ACCA0.
void main (void}
{
unsigned char conbyte = 0 x 44;
unsigned char x; h
ACC = conbyte;
for (x=0; x < 8, x ++)
{
P1b0 = regALSB;
ACC = ACC >>1;
}

ARL |




ity aquprey il

"B orm 8051 TRTERTLIET (o IRESSY

unsigned char x;
for (x = 0; x < 8; x +4)
{
membit = P1b0;
ACC = ACC <<1;
regALSB = membit;
}
P2 = ACC;
} _
CARIT- 9 ¢ 8051 @3 (il P1 9 MYICH Bt o= RS 302 44H TRTe (2R By B alptry
ford | MSB (Most Significant Bit) 873 Q7 T3 T |
(Write a C program to send out the value 44H serially one hit at a time via
P1.0. The MSB should go out first)
RMLINICE
# include < reg51.h>
sbit P1b0 = P110;
sbit regAMSB = ACC* 7,
void main (void}
{
unsighed char conbyte = 0 x 44;
unsigned char x;
ACC = conbyte;
- for (x = 0; x < 8; x ++)
{ . ' _ .
P1b0 = regAMSB;
ACC = ACC «<1;
} }
GRI- ¥ : PO (AT (I SO @ 41T ezt I W o 100 4% T ¥ T, TR F P1
CATCE #Hidhe ST P2 ¢AIITE AT 8051 37 cenaity o |
(Write an 8051 C program to get a byte of data from PO, If it is less than 100,
send it to P1; otherwise, send it to P2}
AN :
#include <reg51.h>
void main {void)
{
- Unsigned char mybyte;
PO =0 x FF // make PO input port
while (1)
.{ s
Mybyte = PO . // get a byte from PO
If (mybyte < 100} '
P1 = mybyte; //send it to P1
Else - .
P2 = mybyte; //send it to P2
!
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CHNTR- » : P1 cﬁmﬁﬁﬁmm%mwwmmmaﬁwnmﬁ

@ ST 8051 Y ot A1 | (Write an 8051 C program to get a byte of data

1
from P1, wait 2 second and then send it to P2}

A :

#include <reg51.h>

void MSDelay (unsigned int);
void main (void)

¢

unsigned char mybyte;

Pl = O x FF; / /make P1 input port
While (1)
{
Mybyte = P1; / /get a byte from P!
MSDelay {500);
P2 = mybyte; //send it to P2

}
}

(HHIR- o : RAM < &1 &N TN copi fore (Write a program to store data into
RAM)
A -
#include < reg51.h>
Void main (void)
{

unsinged char mydata [ ] = "hello":

~ unsigned char z;
for (z=0; z <5; 2z ++)
Pl = mydata [z];

}
CHMITR- 53 : ROM 9 i1 wa IR ot (Write a program to store data into
ROM)
Y :
#include < reg51.h>
Void main {void)
{

code unsinged char mydata {1 = "hello™;

unsigned char z;

for (2 =0; 2 <5; z ++)

P1 = mydata [z];



o 3 Y | e e T

ﬁmsommﬁ“@w@mmﬂﬁ : m

G- 33 : I 805 1 WRTEHFCHEIR b ik 11.0592 @. -EH 4% baud rate
9600 T FTsa FHFPTIRA & 8 TORE TRQA I ol 1 et fored o

(F) TO 8-bit auto-reload BIZAR I @ P2.1-9 10 B rwaf Tetme

() @3 1 T = M S DIRTR 1.3 XoeS FTOR ReT 9wl 9 4fbE PO S

A |
A :
#include <reg51. h>
Shit WAVE = P2/1;
Unsigned char cnt;
Void timer 0 {} interrupt 1
{ .
WAVE = ~ WAVE;
! .
Void timer 1 () interrupt 3
{
cnt ++;
PO = cnt;
'
void main ()
{
cnt = 0
TMOD =0 = 42;
THO = 0 x - 46;
=0 x 86;
TRO = 1;
while (1};
H

/ [toggle p‘irL

/ /increment counter
/ /display value on pins

// set counter to 0

/710 kHz

/ /enable interrupts
/start timer O

/ /wait until interrupted

CHETR- >0 : (B 8051 MHRTGMER [0 FFwf 11.0592 1, TG 4R baud rate

4800 mﬁmmwa‘kﬁmﬁmm 35 3t o ford |
(F) R i1 4% T IF PO port 9 Ry

(X) o P1 w139, &bt Fifdmfer smeipm e P2 (A T T

(?) BIZAR 0 3 PO.1 4 5 MR 3B F02 9T TeoAws |

FEY

#include < regd1.h>

Sbit WAVE = PO~

Void timer O {) interrupt 1

{
WAVE = ~ WAVE;

} .
Void serialO () interrupt 4

{
{

If (Ti==1}

/ /toggle pin



Tl =0 / /clear interrupt
}
else
!
PO = SBUF; / /put value on pins
RI = 0, /[ clear interrupt

|

void main (}

unsigned char x ; '~ //make Pl an input
P1 =0 x FF; .
TMQOD = 0 x 22; / /4800 baud rate
TH1 = 0 x F6;,
SCON = 0 x 50
THO = O x A4, //5 KHz has T = 2000 us
IE = 0 % 92, / /fenable interrupts
TR1 = 0 x 92; / [ start timerl
TRO = 1; / / start timer O
while (1)
!
x=Pl, . / [read value from pins
SBUF = x; //put value in buffer

P2 = x; / /write value to pins

!
I
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wvﬁmwmmmmmwﬁmﬁr

BgR : W ol (@ e TR TRETET o (B | W RIS rE R AfieR afieda
I A7 T AT ST SrEle WA T |

TRTHFCRIR cartifica By st @ $e

T - ﬁWﬁWWﬁﬁﬂm—cﬁlﬁWﬁ@‘@ﬂﬂ“WﬁWCﬁlﬁmmﬁa&Wi_ﬁ@ﬁ
mmﬁaﬂmwmaﬁs‘%ﬁmgﬂmt

B o x++ W AW

T mﬂcﬁ%‘mﬁx++wmmx-aaW1mm|

1 e xPy ¢ z WA RAE

T« T x W N RN S0 y YA TR, WAL 2 FAR IE )

B ST x++, o+ TR TR

on : amwamﬁwaaamyﬁamqﬁwl

Bremm -x W g

%7 : @S B oEW Bitwise complement NOT | 9 a6 fi6 1 G 0 S a0 T 1 @
FAST TR |

sommmwﬁmwfﬁﬁmﬂmﬁwm?

T : soslmmwﬁwﬁmmﬁmrﬁwm

S | 8051 BIZTR 99%RA IR |

31 996 9 9 AT IR |

8051 WELHITIMTET = B ©rem ¥rl I9RR R iAW o tofim Wy @@ TTew g
e farawy e & Fiy
w.ﬁﬂwm%ﬁﬁﬁmhﬁawﬂwﬁw&mwmmﬁwwm
oo e TS I -

S | (IS IR 7! 92 Afie i TR T3 74T |

31 XTALI @ XTAL2 9% N0 YT fabrem Gt |

© | FIEEIN IRIT |

R R (R DAY Y Y

8051 «@ & 5 O bitwise operator ¥R AW 1Y § [Areficat : 3¢}

¥ER : 8051 9F w7 ©=4 bitwise operator $ER A N5 ¢rewm zA
SRS am Ttz el |
~ Bitwise complement NOT | ~ x - %1 @0 9Riw0 ] 9QFeed IW |
& Bitwise AND xé&y X ¢ vy 9% Bitwise AND
| Bitwise OR x|y x 8 y 47 Bitwise OR
A Bitwise Exclusive OR X"y 1x8y«@3XOR
<< - | Left shift x<<2 | x &7 {6 am s 2 6 ferits giwrsfae 23 |
>> Rigth shift - x >> 2 | x 43 5 R it 2 16 «iferim gaeie & |
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eIt : 0, ‘0w, 08, ‘0@, 'ob, ‘09, 'ob, ©b, 3oR, 5, 3R, 52, SRR, "de, ¢R]
B : C 4T mid level (T8 AfIF) language IR A8 (A Assemdly language 99
T bit, byte, memory address Tl ¥1& 41 A, XAFTE s34 high levei language-43
el fafeg data type e I 330 Tm | 91} GBI fire (e AriReTHS <N W |
C (% Structured language I T @F? [T : '08,'0¢, ok, ‘oF, ‘08,"0,'39, YR, "38]
B« C (S A3 T CRITACE (ST (@B (=D TR A WETCH St 3T I AR T AW IR

C (T (o0 FIRGTHS T W (32 [T : ‘obr, 3R, '3OR, 38, 38R/
% : C ¥l Portable TR | FET I Computer -« (c@== [BM PC) ¥ C Program
5 (TR 22fa Computer- @@ (IR EDC VAX) T8 98 Run®di T |

I3 High level language 93 79 (M9 | [arEfral o, SeR]
W3], FWSH® OOP Language A3 A (AN |

%ea : BASIC = Beginers All purpose Symbolic Instruction Code

COBOL = Common Business Oriented Language

C (¥ Case sensitive language T T (F? [FrETTar -
Bea : 57 conanfae Hnmmcm%mmwwwemﬁwwwmmmw
T | SR (TR TG TTeR WA I WA WA (I (I (= TR FFR fAAre zre o
A8 fom fewmas ;<% ‘1" Case sensitive language (¥ 1 T

C-ComITR T @ o afdmm qeter e ) [t ;e
BYq : C-(ANTT FECET @ PR AfFER qeeeT TR : (i) CEKTR Tefudmd, (if) cnard
FoREERS, [iki) (AT TR PRI ALLTIAT G2 (i) cer fordreaaet |

C -2 TEF, (BT AT (F 0O Ty APl « ‘03,0
Baa : 1972 e wfaers Bell @Reasfare Dennis Ritchie #33 C-(214T= ek ccl

| C ¥ Mid level langunge 'ﬂ'ﬂ?ﬂl &=
|
C-(@ AbIE cenarfig et M TR |
81\
gl
Prolog = Programming in Logic
C, C++, visual BASIC
Y |
1
i
®

WIS W 51 S ceiamy e St e

T : 05 NIATRTEETR A cenem AR’ A g 1 e

S T FRGIN (BTG TR T X |

1 e RS (U QIR AT FRIFAS FARE |

o1 SRR STER g T STEIN (T FhAl TS Q3L TN WINE W et )

81 TS AfATLH 9 YEIE A FLS |

Q! mwwﬁmw@quww|whhmmm%h
ATTNE ST S QTSR (R |

Bl amqa:[ponable]um‘mawmmmﬁﬁmwm@Wﬂwﬁaﬁmmﬁmw
ABTEHFTRIENR TR T4 T |



ﬁwsoswﬁt@mcmﬁ

L ORe

e

o] 8051 mwﬁrwmm@mﬁwn
®Eq : 8051 @7 T (e ﬁ”aamﬁmw%mﬂﬁmmcmm@ﬁhexmea@ﬁ
FATS AT I | 6 7 cenammn 95w IRms it cifd wiei ¢ @ewR Sifers (rewt oo

BioTR coffe WA (bit) ©i%} Ae/IeRq

Unsigned char 8-bit 0-255

{signed) char 8-hit {-128) ~ {(+ 127)

Unsigned int 16-bit 0 - 65535

(signed) int 16-hit (- 32768) — (+ 32767)

Sbit (single bit) 1-bit wqulE SFR bit-addressable

Bit 1-bit RAM bit-addressable

Sfr 8-bit B RAM addressable 80-FFH

33| 8051 4% & 1 BIER relational ¢ logical operator STAR ¥ Y |
& : 8051 93 &5 7 S relational 6 logical operator GEE w19 frma :

(T eI aees Rkl
> Greater than |{x>y |3 x @33 I y 92 (607 TG T, O AGE 1, TALH
oz '
>= Greater than{x>=y Uﬁxdimﬂynﬂ?mﬁi‘ﬂww Wi AfegE 1,
or equal to AT O T |
< Less than x<y |3 x @3 A9 y & (5T (B T, TR &GS 1, TAR
QTH I
<= less than or|x<=y aﬁxaamyaam@wmmw—ﬁ
equal A |, SO T |
== Equal to x=y | x g 9 y IF FWM T, OE@ AGS 1, IO O
-l
1= Not equal to. |x!=y vﬂ%xaawymwmr@ o7 FAfers 1, SFAN
0T
! Logical NOT [ Ix % x 93 TF 0 W, T@ AGF 1, T0UIA 0 T |
86 Logical AND | x&&y | xdy @3 TR 0 T, O A%@ 0, SwF 1 & |
N Logical OR x| |y rrﬁaxeyaam@wiow T AEE 0, WA 1
LT

33| 8051 &% (A5 P1 4 - 4m+4mmmmﬁmﬁm
TST : SR 9.8 (@RIN- > W HB9 |
30| 8051 T (AT P1 @ TB AT T 5 canvayy ford |
T : SRR 4.8 (M- 3 TR BB |

3B

TG« ST 4.8 (M- © TR HIY |
3¢ 8051 @ FP1 WO, 1,2 3,4,5,6,7,8,9, A, B, C9D a7 ASCII T 4iIt1a
o 57 ettt e ' '
ToY : Swm 4.8 (HIN- 8 7R 524 |
3| 8051 % ¢4 P1 mmmﬁﬁmﬁwﬁ%mmnwwmmﬁmﬁm
THY : WERA 4.8 (- crwa?a}r

8051 47 ¢ P1 «F Wi Fifdafer e R0 310 44H T et & B et fore

CTFmpTasn v =Pl O e c e 3o end =71

T mrwceely
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ﬁw@mmmﬁr‘w

M
|

3» |

R0 |

ay 1
R

SR
381
e
W

29|

|

W

21

Xl

g

i et e Y

8051mcwﬁplqammﬁﬁwﬁwﬂtm44nﬂmmmﬂﬁWW|
B : WS 4.8 (HMITR- b A [T |

8051 <@ (*1i% P1 ﬂmﬁﬁvﬁwﬂ’smuﬂwmwﬁWWI
¥ : WURA Q.8 (AN 4 R 7EA |

PO ¢t (AT SO G2 2B %t IW 1 «F 100 97 BT FW T, T AT P1 (A “tigte
WA P2 (N5 AR 8051 Y catpars fore

T : WRF 9.8 (MR- b R 48 |

le’ﬁmmwﬁfaﬁwm{%mmﬁmmmmmmﬁam

8051 T3 ¢anam

TR : WA 9.8 (MITN- » 7L 7B |

(ENIETT- do : RAM « Sib1 Brt e ¢t o

B9Y : AR Q.8 (A= Yo 72 7B | .

CARTR- 5 : ROM « ©Ib &l TR 2w e |

B9 : WARN 9.8 (AN DY FWL HEA |

@™ 8051 NATHFREGEIEE oW Gem™ 11.0592 (1. THA 3¢ baud rate 9600 TH
fatsa 100 W o8 TORIS AR T i By e e

B ; ST 9.8 (HHITE- R A 5B

@™ 8051 WETHITRMAGE faebm RFEM 11.0592 1. TH &R baud rate 4800 TN
fase FRIETER B0 8 ROTHG ARR I G T cetr e

BEA : AGCRT 9.8 (- >0 REZY |

WP C Compiler €T T (719 |

¥& : UNIX C/ Traditional C, ANSI C, Borland C & Turbo C, Microseft C, Zortech C.
TR (TSA TR IE T2

BGR : (0T FERR S AL (RN AL S @IS Ao swm (RRfE) weve
AL T T S T3 (FI0EA el (High level language) 37 |

FOSH Mid level language @3 7% fe

T : T Mid level language T 'C', 'Forth', "Macro Assembler’ 217 |

CufSie PHRGTIR cehiuTs 27

B : IFFITR APTAS STY TR | 992 0, @3 | R O (T PILE TR TR ITHE ARG
WA F(R (HIETE (iAo 30, TUR @ ¥ (AT (R FTISTUT (A A

C cnifie @ WIfAeR 3=

®@a : Getchar (), scanf (), fscan{ { ), printf () Xenf |

N R A (G aees ) A 7 7

8051 «a o= 31 s 5137 oo ol efimm Saraeeig afa =31
BEY : AR 9.9 T H{EA ¢

8051 9% & i TR 9 ¢ WHEDER St o |

B WIEA 4.3 RLHERY |

31 ST ciTn (e TR N ]

B0 : TR 9D TR HB |




'%g.,g...-& R SR R T R TR -,1.5.-_.-...;.-_c;.,.g.-g,..;,.-;,.5.‘,-,.5.-,-. IR Y T T L ey
Sy SHLB/MEE 1B (o1 cenanfie
? b Understand I/0 Port Programming by
ErF R PP, '.sm:x_--'me-'.~'.«-:t-'s.-é-‘s.-e-'s.--é- L L o T TR T R R S T PET ey E-p
b.3 8051 97 RAYS/ATHAB oty wiferast
(List the I/O Ports of 8051)
8051 mmmmmmmammmmww ¢oNB TR | 9 Fom-
1. PO-Port 0, Address 80h, Bit-Addressable, .
2. P1-Port 1, Address 90h, Bit-Addressable,
3. P2-Port 2, Address AOh, Bit-Addressable @
4. P3-Port 3, Address BCh, Bit-Addressable |
WIEE[0 ©47E 2} q4W (R (oI 2w O et T | FoB Frpora or SR e ware B3y
cvfm‘wwiaarfalmmm:aicmmwmaﬁﬁﬁcmﬁ&mww
B3 Ofbr catam ware 73 |
b P @i S By e

(Mention the Purpose of Pull-up Resistor) _

v &, Rt e R for YE (State) 9F, T~ High, Low '8 Floating (High
Impedance) | 3 @R tewife afve Ry M AYE Afye FeRvmE High
immdancemmmmﬁmﬁmmmﬁmmﬁﬁsm
Witﬁﬁﬁwvf@mmﬁfcﬁ'pun-up@ﬁﬁﬂmwanwmﬁmﬁ;ﬁﬂmﬂmm

9B pull-up AfeBa @B I ZCT 1 Q1A Y B (AR /T T (IRTY FAE
COTPR (Vi) (R pulied-up 70 @3 T3 TF A 1% S ooty At 7w
hﬁﬁmwﬁ%mmaﬁmﬁmmpuuwwwwm
@ﬁﬁﬁqumpuu-upﬂﬁﬁammmwmmmﬁmamm
ﬁﬁmmc&maﬁﬁwwmm%ﬁwﬁ%%mw.

@30 77 3% High a1 Low #feme corcasy Pull 1 W wYw @ o High impedance state g
93 state ﬁoating BAYA AT 037 9T o THRR T L B E L G et IiE.in
ACTTRER ReB Pyperm WY High T Low =53 =, PO TREFECEND 97 e qrvcs
Afveoa amm T g IR 9 W High W Loww whfseera



¥ e D ik It s g =AY A A grrfa - 1. N

v,

~ Pull up

Resistor
‘>—_—* Vo
(L Logic Gate
) (Buffer) -
Switch
Ground

f5a-v.3 : pull-up EfEER oW
pull-up @REFS? @A R @R e a1 < w3 fm MR T et W e
MeAR (TGRS + 5 (EFF) § T e TRNE YT A | a7 T fadfor e @ fmi
mqwu,@mpuu-up@ﬁﬁmmﬁw Tt 2R T TS 10 9T
PETS qG T | GfS MRS 10 frenazw 21 100 fFTenezs@ T 1 8051 « (A5 P1, P2 8 P3 43
weEald pull-up @Rra uiTe | FFE (i PO W3 werEdd puli-up @f¥e5a 2, ©iR AP
wieram e g | s foom ¢ofp PO @ T RfEPBTA T (A T -

S

PO.1
8051 PO0.2
P0.3
P0.4
P0O.5
PO.6
P0.7

fot-b.2 1 805 1 NATHRTHFIER PO (ANES T pull-up AfI0TEa FRCTM

O 1104

»pull-down" (@R¥FBa Pull-up REEswER Wol TY a3 oA aft newR R AeTEd
' mmq@mamaﬁﬁﬁwmﬁm%@ﬁm.m1
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v 8051 q3 c;rrﬁ‘cmiiﬁﬁfirﬂmmm ety

v.8

ey T Tt i - - -

(Write Code for Configuring Port for Input)

GOSN S c@nfpo-@iwqﬁc*n%‘ﬁmamﬁmw cenams fary |

Y. cﬁﬂpo-@iﬁqﬁmwmmﬁm 1 TR censimy weTe %R | fis cepamats
CHTTT et '

Mov A, #0OFFH  ; A = FF hex

Mov PO, A » make PO an i/p port by writing it all 1's
Back : MOV A, PO ; et data from PO

MOv Pi,A i send it port 1

SJMP BACK ; keep doing it

mq:cwpl-@hﬁcﬁﬂﬁmﬂmwmﬁm
W:cﬁm-w‘ﬁqﬁmwmmﬁrﬂ 1 P censm ware 2@ | By Port- 1-ca
i‘aqﬁmaﬁ:cmmmqwmR?eRsmﬁﬁmwmcmmmmm=
MOV A, #HOFFH  ; A = FF hex

MOV P, A » make P1 an input port
’ ; by writing it all 1's
MOV A, P1 ; get data from P1
MOV R7, A ; save it to in register R7
ACALL DELAY ; wait
MOV A, P1 ; another dats from P1
MOV RS, A ; save it to in register R5 :
(T 3 € 0 (3 WTHAY I : (T PR @ P3-C3 F5 ¢o11% frma Tremma 21 11w |
B/ oot Ty TIBT 8174 @ AT cetintr

(Write Program for Receiving and Sending data Through I/0 Port}
@Rm S : P1.0 P smw «%f3 7T WA P2.7 Prerm ey qa LED Y& Wty | JR67 Wy
A1 932 9TF LED -9 %2R (onamm fae | :

YIS
SETB P1.7 ; make P1.7 an input
AGAIN : MOV C, P1.0 ; read SW status into CF
MOV P27 C ; send SW status to LED
SJIMP AGAIN ; keep repeating

Gﬂﬁﬁi:Pl.?fﬁtﬂmwﬁﬁhmﬁmiﬁmwmemw@mwaw
(e fay

(%) T R S 4F T Py (T N oMo

(%) W 785 o E Ted P2 (3 y srrrg

S -
SETB Pl.7 , make P1.7 an input
AGAIN ; MOV C, PL.2 ; read SW status into CF
JC OVER ;jump if SW = |
MOV P2, #'N' ; SW =0, issue 'N' to P2
SJMP AGAIN ; keep monitoring
OVER : MOV P2#Y ; SW = 1, issue 'Y' to P2

SJMP AGAIN ; keep monitoring



380 T R SIS RS
v.e o3 R Rem eIt

{Describe the Alternate Functions of Port-3)
a3t e Fwm i (PR 10 - P 17) T PORT 3 (PO)+ o@ a6 Mumd Fwsm

BRAoB/=OBeD | srrenon 7 FrmaTER FeB/TRe0 1% Tele erened Wl Fen e Wi |
45 PORT 3 @3 435 FITerd &% (TRITAT 0o

.

BIT |=m Bit address | o5 @

P3.0 |RXD [BOH e ¢oITBR B B! 27T T |
P3.1 | TXD |BIlH e I ©ib (2R T |
P33 | INTO | B2H TR TRET 0

P33 | INT1 | B3H e THRIT 1

P3.4 | TO B4H SIRAR/FEDR O AT T
P35 | T1 B5H BRNE/FITHR 1 AT 2970
P3.6 | WR B6H AfEys ©ibt (TN write strobe
P3.7 [ RD B7H g ©it! (IR read strobe

Ubr9d- T3: 3T: 08 — )



3

3

-3

¢

Y

Pull-up GRS 1w e e $iy
Gw:mtl-upm%ﬁmrmﬁmwmﬁmm A T S : Puil-up @RSSER
T P G AATSeR R WeS 10 SR T3S I 20 1 off e 10 Rees
100 fRremegtaa Ta | ‘ :
8051 ¢ (IIF (1 WorSA Pull-up ARPHR %1
©F : 8051 @ PO (AT wSi@AY Pull-up (AREOR 7% |
Pull-up G757 T+ 797 _ ‘
m:%iﬂﬁwmuaﬁﬁwmwaﬁ@waﬁwmmmumﬁm
W (T ferhe 99%e T S Pull-up @EPEs aw |
3 Pull-up GREST bt wEa s |
®&3 : fis w3f6 pull up @S eTE AT T -

\ -

i

Pull up
Resistor

Logic Gate
(Buffer)

Switch

Ground

5@ : pull-up @RS FooRE
8051 & (¥ ¢S WSt Pull-up 57 Uy
®e7: 8051 @ P1, P2 @ P3 (ot wrsrwdt Puli-up @feR57 4a |
8051 ¢ IA7H/ATHAB otz e o | :
&% : 8051 TGN 4 (59 we 8 R SRS THo{3/STE0+{D (1% Wive | QT TT-
1. PO-Port 0, Address 80h, Bit-Addressable,

2. P1-Port 1, Address 90h, Bit-Addressable,
3. P2-Port 2, Address AOh, Bit-Addressabie @

4. P3-Port 3, Address BOh, Bit-Addressable |



I

o3 ' TRCERCETA TS RA(ATES B

Q1 SOSIWNmWhuup@WWWWiﬁl
W (EY 8051 VETHETHNEE PO (B S we@ A Pull-up Gferda &R, ®iE 97
mﬁmmmﬁmcmmmuup@wﬂwqwut _

LELEEL T

PO.0|—4
PO.1
8051 P0.2
P0.3
PO.4
PO.5
P0.6
PO.7

{8 : 8051 NELHITREANES PO (A5 ALY pull-up GRFHTE Tt

WK R EReemmes D Y A A

o | Mupmmﬁﬁ‘l
&9 : fAT5 Pull-up @EREBwa Ster Sre 391 T ¢
(@) ﬁﬁﬁmwﬁﬁﬁc@mwaﬁ%ﬁﬁﬂmmmnmﬁﬁGWI
(%) G (O (I T (R PR @3B e wiRe R e wE
() T W TR Hiee ARG A RS AYF SRR high impedance ft®
Y TT7 A SRS TN @R WEieTe wfie e ffve Fam @ T
- ofe G Pull-up RSt ITE W)
(%) mmﬁwm@wﬂmﬂmmwaﬁ?iaﬁawﬁmqmi
(8) afb Frraes Fares B8 Fa9
(%) amﬁfﬁamﬁﬁmﬁ—ﬁm(ﬁmewmﬁﬁﬁmﬁmsﬁ@me)mww
fRras TS T |
31 offf P3 u3 faow TreT BN ]
o7 : 93 45 IEW T (A 10 - 949 17) TEN PORT 3 (PO) | O «f MR Ficerd
iﬁﬁmﬁﬁtWﬁﬁaaﬁmﬂaﬁﬁﬁﬁﬁmm@emﬁﬁﬁwmmmn
fts PORT 3 93 [0 S1e@ &% (AT &0

R

0 11ed

BIT |=mm Bit address | R 1%

P3.0 [RXD | BOH Tifaae ¢ottBR o ©iot &R PR |
P3.1 | TXD B1H Tfamm@ coioa OBt (e A |
P32 | INTO | B2H wife5s BHES 0

P3.3 | INT1 | B3H IfEys TowEG 1

P3.4 | TO B4H SETR/FTOR 0 S TP

P35 (Tl BSH BrRmR/EEor 1 e 20
P3.6 [ WR |B6H _ <if35%s Bt (R write strobe
P3.7 | RD B7H afEre €t (R read strobe



<0 el ittt A=y

ot

21
Y

S|

ﬁﬁfuﬁﬂfc;nfcmﬁ( SO0
cﬂﬁm-@iﬂ@cwﬁﬁmmwmﬁﬂ o
¥R : WA b0 (W ) RGBT | '

P1.0 PITR S 3 I8 9 P2.7 PR S 3 LED e Wity | J2059 SR & a3t
T¥ LED-4 #5119 celinfis fre | :

TR : TR b8 (I Y AR HR

TRTFRFCEIE Pull-up GRESTER B SISt 23 | -

BER : IR b2 AR |

@ 35 ¢t RoTe IR e e Ry

Bed : TS o CoiaiT 3 TR HB |
P17%WWWW1WWWGWWMWMMWI
T SR b8 (AT 3 TR FB
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D Understand the 8051 Timer/counter

: I
",
1
W
i SR

T R T .-,-_.5.-p..g.-_e.._g-.'p,.-.'y‘.‘g;-g_...:..v,',..3.-,;...:..-,:_.é..-,;\.g.-;_.,g..-;‘.g.n,:...:..-_..-,.',.-_:,.,. T

i

)

.

BIRANTRT FICeR Sifer

(List the Function of a Timer)
8051 mﬁmm@mmnmwﬁnq,mﬂmew

TG 1 8051 DA R FE A5 (wem T -
(3) frpraf «f§me (Frequency measurements)
(R} TR ERET «ffw (Pulse width measurements)
() WBA! S (Event counting) '
(8) fafam FRHTTE W) baud rate BeAHR |
(¢) faafen rm Rdd (Interval timing)
(%) *fwgn o=ra 7 fAdRe (Periodic event timing)
(%) =ifmeem B e £ A (Time base for measurements)
8051 & DRNRY/IIOVI WA FETWM HePTRTR Al
{(Discuss the Mode of Operation of Timer)

8051 WREERCRT BIETR/FOHR SO e @fete e fasa @fererEenR
QAR TN

1. TCON (8 BIT) BRI fmEe RO

2. TMOD (8 BIT} $izn Te fdre afesdr

3. TLO (8 BIT) TIMER 0 @3 Lower byte T34 FTs |

4, THO (8 BIT) TIMER O @ Upper byte €18 33

5. TLI1 {8 BIT) TIMER 1 9% Lower byte &3 #3 1

6. THI (8 BIT) TIMER 1 9% Upper byte ¥R9 37 |

».2.) TMOD Register (Timer MODe Reglster] :

TMOD register GIETR/FEOR (0/1) 93 wATADe [o fAd@a =@ 9ff bit-addressable
qferssr =n 1 aftw 45 7w fogast -

(MSB) {LSB)
Gate — M1 MO Gate - M1 . MO l
C/T c/T
---------------- TIMOL 1 ~ovommmmmmmmmmermmmn cmmmmmcezmsmnceenm-os Timer O -oo-ecosomrooooomos
fitorora T -
Gate, : Timery (¥ INT, @3 Fsregmeem maes Frfes T ST FA W |
= INT, fa% % T Timer, ¥1{33 T

0 =T1mer,am{mwmnﬁmm%ﬂﬁﬁmmu
C/T: Gigma/esm fdiow (G

1 = Counterx
0 = Timery
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8051 47 DIBNIA/FTTTR Yoo

M—o,m-mqsﬁirﬁ'é;mmq@ﬁimwﬁwama;wmm:

TM, T«Mpg Timer Mode
0 0 Timer Mode 0 : 13-bit timer
0 1 Timer Mode 1 : 16-bit timer
1 0 Timer Mode 2 : B-bit auto reload
1 1 Timer Mode 3 : Split timer mode

3 §: Subscript x, — 0 A 1 T @, T Timer 0 93 Timer 1 #FT ¥4 |

».2.3 TCON Register (Timer Control Register) :

>0

Tmonmmﬁéﬁmﬁmmmﬂﬁmwaﬁmﬁmﬁﬁmq
2R a fafen FIv fBeT (Status flag) 22 ¥ ) aft 93 bit-addressable et o RECC I
fa5.- e fAgsst -

[TF1__ [TRI _[TFO | TRO [IE1 ~ -|m [ IEO [ 1TO0 ]
TF1/TFO - Timer overflow flag bit. BRTR overflow T a6 THEWR TA B 7 AL
T EWR T APGeWR W R’ 70

TR1/TRO - SR ™R &+ TRI/TRO frred % fapwe ¥ 7 | oft o5z SIETR =M
TT 4 R0 T BRI e gn | aff Febemr oA o/ T ww

IE1/1EO - af ¥fig TRTE7 Edge flag bit, 39 INT, @ @ falling edge *FI® T, T

TéeTm T aft ¢ T @3 FEbemr T el W

IT1/1TO- «ft =figs VRIS type flag | aff falling edge/low level & o afgs Tomd

a7 & TS eume ¥ (1ol

BIANR WA T WITATHt

(Describe the Function of Each Bit of TMOD & TCON Register)

8051 WRTFRFEGETE 4 16 faths BRIR TO ¢ T1 Wy | BiEER To-an AR g% 8 fada

@8R THO @ TLO @22 T1 @3 THO ¢ TH1 Wity | Sow BEwra? 51l wencafBe jue sra 32

YEHTAl BLFN ¢

(i) Timer Mode O : 13 bit timer

(i) Timer Mode 1 : 16-bit timer

{itiy Timer Mode 2 : 8-Bit auto reload

(iv) Timer Mode 3 : Split timer mode.

s ToeR Afwe e o Zo

Timer Mode-0O

(1) aft 13 fads Sidam _

(2) @3 13 fatga @ 8 &6 TH, qfedm ax fom 5 8 TL. ¢esn wmd #a.
(subscript x, 0 A 1 fFei= 3 1)

(3) it TTU SIRNRAR CTA AT |

{4) TCON register 93 TR 3% % = <6 o1 3= w0 4

(5) @3 ¥ AT AW 0 - 8192

(6) TRIR Overflow T TF flag bit T4 T 1

(7) Qb FIT6 FIAG AT W |



TCON Register
TR
AR

O gy

TMOD Register

f5@1-».3 : Timer mode 0
Timer Mode-1

(1) 4fe 16 faca Bz |

(2) «Te Ten EfEHRE (16 f30) BIgs W

(3} «ft oz Brmman cwen I T W

TCON register «q TR [0 15 303 oz o1 =21 20 |
% HHATH 79917 7 0-8192

B39 Overflow T™ TF flag bit Beg 70 |

Mode 1

Pins & ¥ =

S~ JOUUUUO AL

TCON Register

. THO TLO
> EPERRIT [] gl P1e ]

[ Timer0:0-65535 )

-

z
-
4

f5@-».2 : Timer mode 1



ot ot

yo9

8051 93 BI3NR/FTeBE

Timer Mode-2

{1)
(2}

«ft 9=f% 8 fadz Bigwz
«f% @3S auto-reload mode.

(3) THx reload value YR« @ G TL, ZA Bidwr |
(4) «ft Tz SRwRw cwa e |
(5) TCON register 93 TR 3% &0 3R Wb v w7 20 |
(6} <3 W w9 Ayt 0255
(7} TR overflow A TF flag bit Be5tg <1 |
(8) THx @3 &af TR 47 fawHB o= |
Mode 2
Tcrit ‘R_egister .
TMOD Registe
B3-%.9 : Timer mode 2

Timer Mode-3
(1) ot aafs split-timer mode.
(2) «f® Timer 08 Timer 1 &% cwta g | :
{3) W% Timer O ¥ Timer mode 3 (% AR TW, ©1 46 § B4 7t SRR faew g |
{4) 4TS BIZTR A 3T %A TRO @ TR,

(S}

@3 AT ST [y 0-255 |

TCON Register Mode 3 |

. Pins

f5@-5.8 : Timer mode 3
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(Write Code for Settin
CRIRE MRS e w

ffsy oo o6 zam sy @3 e afesdr T™

9%f5 i Bogre 2w 2o
MOV TMOD, #00010000B
3 (TR T W TMOD RRESTER RS w7 e 7w -

g Timer in Different Mode)
AT IS B +2R o7 (e

TS Hfos TS T 1 BlARe

OD T3%T T | B13WR TS (30 I} T A

Timer 1 Timer 0 ]
| Gate | o5 [ M MO Gate | o7 | w MO
0 0 1 o 0 0 0

0
. &% Timer 0 W% TS 6T fFa @ W32 Timer 1 97 Y fIBLE AR | T8 M1 = 0, MO

= 1 W Timer 1 93 mode 1 (16 3% 513wr) faci =0, C/T = 0 T B13u1e Wenram qum «ae
Gate=owmwww§1qmﬂﬁmﬁrmaiwmmm@fwﬂm¢mﬁ:ﬁmﬂw

TIRUR beA |

FIRASII Timer 0 (¥ mode 1 B 4R 2 B3wra 7p=1 1w Forggeset

MOV TMQOD ; #00000001B ; Timer O mode 1
SETB TRO ; Start Timer 0

GBI S I0F Timer O 6 Timer 1 B 23ma a1 Bogw o T

MOV TMOD, #00100000b ; Timer 1 mode 2
MOV TMQD, #0000010b ; Timer 1 mode 2
MOV TMOD, #00110000b ; Timer 1 mode 2
MOV TMOD, #00000011b ; Timer 1 mode 2
MQV TMOD, #01 100000b ; Timer 1 mode 2

».¢ BIRWR W, aw ¢ fArad afimn e
(Explain the Procedure of Starting, Stopping and Controlling Timer)
TCON @féP81# Run control bit, TR, W21 B3me @8 a1 7% T TErET A% | ATt
ﬁmTRxeﬁmﬂumzmemen(ﬁmﬁm):m@mm
TETCETTAA LI TR, -(F (10 Ta0S T |

Timer _.\'-\.__ Timer
clock : registers
0 = Up {timer stopped}
I = Qown (timer started)
TRx

-3¢ : B3 wRE © TR AT AES _
(TE TCON @3 bit addressable GRPER, w12 TR, /R0 302 (eism Si3mRre s
Start/stop ¥ T | (079~ Timer O (¥ start 9R & (ITS

SETB TRO )
LR Timer O (F stop TAR B (IS :
. CLRB TRO
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8051 <% DRVR/FBVR Yo

.

PiEwTe e e W TMOD GRESIER Gate % = Afge 3B INT, P awa 3 |
Gate (3 High W@ INT, Bt Tz Sri3wRee frge 330 w0 1 oft mem e fofors o

433 Bornt | WA 3R, INTO W2 W37 Low R AfRmnehys M0 e w1 uiz W3§ High |
4 Timer O (¥ mode 2 (16 f38) (@ v ¥/ TW, ¥T TLO/THO = 0000H, Gate = 1 93

TRO = 1 | ¥47 INTO 9% W9Y High T, S DIRWRET Gate ON T IR FFA TR 1 MHz T |

wRIZ T4H INTO 43 WY Low T, B3 BIETTRA Gate OFF T €3k TLO/THO 43 7418 Tre
WETHICRIS ARSI FTIUFT |

Timer

Oadillator
Frequency

+12D

'C/T-0 (T MOD Timer Operation)
i Ta Timer Stages

Counter | TC.!T-I {T MOD Counter QOperation)

T1/0 Input Pin -

fBR-».% : 8051 @7 TEEAA HiEAR AFT WEG

».8 3 BiRw R tofte v B aitefie wivww R
(Calculate the Initial Value of Timer for Creating a Certain Delay)
a5 fafFR e TR form tofi aar o St afirs am fady wn aorres ) SAm@rTAA
v ore Fodw whrese Grert 11.0592 @t g 5 Ffees BiRa e Wl w
Timer 0 93 R 72 MR f7e5 (v e _
wig @A, 8051-a aFd gwe i itEm 12f fissm e frm wfde  aeg fom
g™ 11.0592 @R, TSR TIRAGR FF AT TATSW

g VI
T 11.0592

= 1.085 TRIFTIS
BiEn o = o 71 x BIRAER F3 AiTen TEE
TiEx fom
o TR = IR FF ARCP AT
5 faferes
= 1.085 TIREFTES
= 4608 FF

Gate Bit in TMOD

INT 1/0 Input Pin
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380
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».9

Al

wde 3RAM roll over ¥R 4T 46086 FF 1o 7w 1 7% TIRIAE mode 1 @ oA A1 T,
SR G ACEH ITH T 65536 |

AR BIRANER Reload TH = SE=Tm FLd® s1em — fomm W=

= 65536 - 4608
= 0 x EEOOH
AR THO @ TLO @ferdnam «ifi wm vea

TH =0 = EE H A%

TLO = 0 x OOH

BiRA TITW FW@ 8051 W

(Write Subroutine for Creating Delay of Certain Amount of Time Using
Timer)

caits- ) : BRI TR o Bikn e tefim ey oy

ATYE :

fTs Timer 0 T@ #3100 ETFCNES TRy o 2efe @l Ao e Sope =0 zom -
L Delay using Timer O

DELAY : MOV TMOD,#01H ; initialize TMOD, Timer O, mode }
OV TLO,#47H ; initialize TLO
OV TLO,4FFH ; initialize THO
SETB TRO ; atart timer

WAIT JNB TFO, Wait ; wait for TFO
CLR TRO ; stop timer

CLR TFO ; ¢clear TFQ
RET '
OB WHId OIS ¢ PWM <R W G B

(Develop Program for Generating Square Wave and PWM)
CEneis- 5 : BIRWIY TARW R WHR TS (o 8051 conpry (o |

AT :

A5 P1.0 fors 10 fermEteR «3ft s onrs tefim cermrta Sre w3 Tom
MOV TMOD ,WH02h ; 8 bit auto-reload mode
MOV THO M - 50 ; — 50 reload value in THO
SETB TRO ; start timer

LOQP : JNB TFO, LOOP ; wait for overflow
CLR TFO ; clear timer overflow flag
CPL P1.0 ; toggle port bit
SJMP Loop ; repeat

END
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* Tl 91 artet oT = gy i -

N " 8051 a¥ DRER/SEOR | 383
(AT~ 3 : DI VTR I PWM Teety 3919 8051 G 7 |
AR : '
: Timer setup for PFWM
CODE :
. PWMPIN EQU P1.0  ; PWM output pin
PWM_SETUP :

MOV TMOD,# OOH -; Timer 0 in Mode O
. Set pulse width control the value
loaded in R7 is value X as; discussed

above,
SETB EA ; Enable Interrupts
SETB ETO . Enable Timer 0 Interrupt
SETB TRO : Start TimerRET 3
+ Interrupt Service Routine
CODE :
TIMER_O_INTERRUT . -
JB FO, HIGH_DONE ; If FO flag is set then we just finished the
high section of the
; cycle so Jump to HIGH_DONESETB FO
Make FO = 1 to indicate start of high
section
LOW_DOCNE :
SETB PWMPIN . ; Make. PWM output pin High
MOV THO, R7 : Load high byte of timer with R7 (pulse
CLR TFO width control value)
RETI :'Clear the Timer O interrupt flag
' : Return from Interrupt to where the
program came from '
HIGH_DONE : ' _
CLR FO : Make FO = O to indicate start of low
CLR PWMPIN section
MOV A,#0FFH ; Make PWM output pin low
CLRC ; Move FFH (255) to A
- 8UBB A, R7 ; Clear {the caﬁ'y bit} so it does not affect
MOV THO, A the subtraction
CLR TFO : Subtract R7 from A.a = 255 - R7
~ RETI ; So the value loaded into THO + R7 = 255

:'Clear the Timer 0O interrupt flag
s Return from Interrupt to where the
program came {rom.
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5.5 ¥(E0 FEOR BizwwR IR -

{Describe the Timer as an Event Counter)
BRI wymia T e T3 33 aft 9Ot f9Ame IS T T Clock source MG (5w

" fomm) C/T = 1 2, SR BIRAR T A B (A T ( Wikt T (v 3 afgs I
(B T IXOTA I AP DIRARNE RN 02 | 93 TP BRI 0B FSHR I¢N
Ry SR et drI oA @R gH, O] @3 TL; 8 TH, 93 TR AT FWeemA
RTSTHR RN S T W | IGF F BeA o1 P3 97 oW v At Aem ¢ p3.4 A5
BIRUR TO 93 & AT F5 3940 @3 P3.5 736 BRAR T1 93 3o 35 390 Tone 3eme
T ITTW Aanet AYS TP (Tx) 93 1 (T 0 ARREA (Transition) ¢ BIRIR RGBT
T T ) W 04 AT RRP 9F TR 9T High O *T3R MRIE Low a3,
o iR qfrtom Tgfe wF ) 9R O o 4R cafie g gues, o 1w 0
AR W 2 WREHEFS TN AR | WA FFEE 12 v, T A A w Grpmta
A 500 Reremger )

Crysal . '
On-chip .
Oacillator » 412 L
- 'I\‘_ Timer
- 1 clock
+
To of T1 0 = up (inteval timing)
pn 1 = down {inteval counintg)
c/T
fou-5.9 : 75 3
CENETR- 3 : W0 ISR R TR T 0 oy G o
A ¢ : _
MOV TMOD, #01100000B - ; COUNTER], MODE 2, C/T =1
: EXTERNAL PULSE
MOV TH1, #0 ; CLEAR TH1
SETB P3.5 : MAKE T1 INPUT
AGAIN: SETB TR1 ; START THE COUNTER
BACK : MOV A, TL1 : GET CQPY OF COUNT TL1
MOV P2, ‘A ; DISPLAY IT ON PROT 2
JNB TF1, BACK ; KEEP DOINGITIFTF =0
CLR TR1 ; STOP THE COUNTEWR
CLR TF1 i MAKETF =0

SJMP AGAIN _ ; KEEP DOING IT

mewt=IA .
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8051 @7 TIRAR/FIEOR | o >3:~3

O ‘ﬁ\(ﬂﬁr ) /Zf XY

DB SiRmibtsw g 39 29 [ : se)
Be : DB vk w3fe 8 G bt sewifis (Difine) 31 W) QA TN K |
BroD FITOR R SRR TR &Y [arFfzat : *38)

m.mmﬁmmwm@%ﬁmThemxmmmﬁﬁm
BTSUOT FRASt 191 39 T |

8051 NETWITHFR FH woyeaH 33r witsy

B : 8051 VRWHRTHIET 7275 wrerefia B2am wwg | 74« TO € T1
8051 7 TN BN RREFEERewR A fid |
m=8051ﬂﬁwmwﬂﬁmmﬁmwwmﬁﬁmﬁﬁmﬁmﬁm
RRTTRPTNR 9ZR W«

1. TCON (8 BIT) BRWR famrae cafemlra |

2. TMOD (8 BIT) B2 s e afessr )

3. TLO (8 BIT) TIMER O &% Lower byte 4189 33 |
4. THO (8 BIT) TIMER 0 93 Upper byte Y12 377 )
5. TL1 " (8 BIT) TIMER 1 4% Lower byte 429 373 |
6. TH! {8 BIT) TIMER 1 9% Upper byte 4739 377 |
TMOD Qf¥Size iw Sy '

T&4 : TMOD register BIRNR/SEHR (0/1) @7 v:rmtiﬂ% s AR 77 |
TCON eI T Aty

¥9 : TMOD ﬂ%ﬁmwﬁmmﬁmmmwaﬁmmﬁ%
T3 T3 e fafey s Bt (status flag) Bestg 27 |

TMOD register « Gate =ICoR T iy

B : Gate, BUMI Timer, (@ INT, @ e Maygm it 1 w3 3 @ | 97 W
1 = INT, f5 G316 21 Timer, 3T 27| -

0 ~T1mcer§mWINTxﬁﬁﬂm%ﬁﬁ@mmi

TMOD register @ C/T Fi=Iom zig Sty
B : TMOD register @ C/Tﬁmmww?ﬁmmaﬁ%mﬁamw | A WA

1 = Counter,
0 = Timer,



388 - Wﬁw ~

»! TMOD register @ DIWR T5 ¢ Rberar 7w fre «rr Yo Fdred Rvetm e e |
¥& : TMOD registewr @ BRAR 5 R Bewm am MO, M1 | B3R e TR e
oS QUTE FATH (ARTCAL A

a3 A

TxM) TxMo Timer Mode
0 0 Timer Mode 0 : 13-bit timer
0 1 Timer Mode 1 : 16-bit timer
1 0 Timer Mode 2 : 8-Bit auto-reload
1 = | Timer Mode 3 : Split timer mode

1

o | TCON GOPPIER TF 353 T 32
392 : 0fh w3 IR overflow farf=3 | DIATR overflow T G TdemR W 50 T 9T
WEAMR T FAETEHR T FET W '

3 | TCON QbR TR e = #r )
mzaﬁmmwmqﬁﬁmﬁmﬁwmwwa«ﬁmﬁmmw
o 1 afS bR R G/ T

331 8051 «7 Bawa G b v 2
B8 : 8051 WA (WG 4% DIRWR TS TR, Q&TF T
1. Timer Mode O : 13-bit timer
2. Timer Mode 1 : 16-bit timer
3. Timer Mode 2 : 8-Bit auto reload
4. Timer Mode 3 : Split timer mode.

yo | Timer O (% B12WR T mode 1 (it 42 & TMOD GIEEOR FETER TS )
®ew : MOV TMOD, #00000001B

36 | Timer O (3 519 ' % Fura fri==1 fr |
®ew: SETB TRO ; start timer O

CLEAR TO ; stop timer O
s¢ | 2re% FOR e N @I

mzwfwmwﬁamaiwﬂiw@mmmﬂwﬁmwﬁwmw
TR 1 G8 SV GRAAE ST TR A |

W R ExPresere ) A A A
1 DitweR ¥ S [Pt < '38, '38RI

B : 8051 BIRIGR AuRe Fre e ¢rew Zem
(5) gt AffM¥ (Frequency measurements)
(R) IR &RFe] AR (Pulse width measurements)
(®) oAl M (Event counting) '
(8) i SfEFewa7 & baud rate $eAMA |
(¢) fafea ww fAdRe (Interval timing)

() *rfE{s AR TNw fR4rast (Periodic event timing)

() =fnem o o {68 f€Ra (Time base for measurements)
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8051 43 DIAWR/ATSH 384

2

9

TMOD GBI RBeT 61 37 | | "
®E : TMOD register BIRTR/FMGTNR (0/1) WX W@ T5 fAdRd 3@ @b bit-
addressable &b 7 1 af5z &G 7@ fogae -

(MSB) (LSB)
Gate C/'i' M1 MO .| Gate C/’?‘ M1 MO
----- mommmsess TAMer 1 moommoemsnmmecens oo Timler 0 ----emmeeeneseeee e

Rbevma Fiw

Gate, : Timery (¥ INT, 93 Fsmme o afess 31 gardsa o1 30y

1 = INT, f<5 6 = Timer, a1¢a7 T

0 = Timer, T30 TEUN &) INT, (4520057 B fosa @ =1
C/T: GRuR/*%Er fdm= 25

1 = Countery

0 = Timer,
MO, M1- SRR g 5= 25 | SRR ye vt o fars arma s e ween
TxM) TxMo Timer Mode
0 0 Timer Mode O : 13-bit timer
0 1 Timer Mode 1 : 16-bit timer
1 0 Timer Mode 2 : 8-bit auto reload
1 1 Timer Mode 3 : Split timer mode
fa: @ Subscript x, 091 1 fati= S, W Timer 1 &M 4 |
TCON Qfertiam fberm 3fa 32 |

T84 : TMOD cfertrr w¢= fRdifis BiRar 0 1eStare wfasrrm & oft aonefn swgm 735
¥R ¥R a2 &feg we @at (Status flag) W0 31 o6 @36 bit-addressable @fEom |
43 3571 forgsor - -

|TF1  JTR1 JTFO [TRO | IE] [1T1 | IEO EC
TF1/TFO ~ Timer overflow flag bit, DIRAR overflow T @b TSew™ w1 B €W 9N
TSGR T ATS €L nE T 1

TR1/TRO - B9 541 & TRI/TRO fmgd 26 farma o vt &ft o T Bl o=
W @3 a1 0 B3R W 7w | 9t Aebemz we GB/ReT T @

IE1/IEQ - «f% afg® 35n=53 Edge flag bit, 13 INT, & 93 falling edge 1% T, 4=
TG %A1 A 5 70 Qe FwHenTa 711 {8 W

IT1/ITO- @6 Afge IBRE type flag 1 9 falling edge/low level @ *fam afgs 35156
A3 T HECCTR IS 375,101 T |
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Bitar Rty qre ciibe Tt oore o
B57 : DRIME MRS AE W o G IR FW (HwTsE owE AfeT IACE W
R fifes e % FIR o @3S v @fETER TMOD 32T T 1 BIRAIA T 6 3914
w foes @3fl farstaan Brgr @ wem

MOV TMOD, #00010000B
&% fptemmR TR T TMOD et A Sy g xa

Timer 1 Timer O
Gate C/'f Ml MO Gate C/'T* M1 MO
0 0 0 1 0 0 0 | 0

af6 Timer 0 9% S fABGTS (FWA IR 92K Timer | 9 TG <G HEW 1 QT M1 = 0, MO

= 1 W Timer 1 9% mode 1 (16 36 O&wm) Fot 73, C/T = 0 W BIRTR SR I 93]
Gate = 0 & B3R el 3 AfpIENs | 9% WILW TCON @ferda TR1 @ &6 T3t
DI 5

ARSI Timer O (F mode 1 BIfETS I T HIENTA 751 (T A9 -

MOV TMOD ; #00000001B . Timer O mode 1
SETB TRO ) : Start Timer 0

QOITE W] TS Timer O 8 Timer 1 HIfEre TR (376 BTG 391 T ¢

MGV TMOCD, #00100000b ; Timer 1 mode 2
MoV TMOD, #0000010b ; Timer 1 mode 2
MOV TMOD, #00110000b ; Timer 1 mode 2
MOV TMOD, #00000011b ; Timer 1 mode 2
MOV TMCD, #01100000b ; Timer 1 mode 2

«3f Bigm fom tofim wwy Sidww s wm ffn o=

R o3 fE mrm R form tofr TAm e TRwR afie wm fadn @ ewmeE
TR @ TR Fet wfiela G 11.0592 @eRisR g 5 fafoies BiRw fer
3R & Timer 0 @7 anfus wiew fEomma foos (Ao e

W @R, 8051-a @3 wze @im Wi 12f TEm aem o sfe . ang f@om

frprEt® 11.0592 QMIRGH, AR TRATR 73 AN ANUFT

12
11.0592

= 1.085 NELTFTAES
313y e = for W9 x TR T ARIW ANTIE

3w ferm
o B8 = s we e e

_ 5 fifinres
~ 1.085 MITHTLIS

= 4608 F%
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8051 43 DIRA/FRDR _ 384

Y

a1

L

W GIETR roll over A 4tE 46085 3% w0l w3 1 T BRI mode ] @ WONTED ¥ AW,
B 9% AEH FBD T 65536 1

#&AR DIBAAT Reload A = DRI A w1t — forer 1=
= 65536 — 4608
= 0 - EEOOH
J&AR THO 9 TLO (ferdiam amfie w= awresw
TH = 0 x EE H &%
TLO = 0 x 00H
WWWWWWWmml
B9 : 45 Timer 0 TR FA 100 RGPS 32T T tefim «ofl Al cenarw Bop =

&’ : i
LV Delay using Timer O )
DELAY : MOV TMOD,401H ) initialize TMOD, Timer 0, mode 1
OV TLO,#47H ; initialize TLO
OV TLO,#FFH ; initialize THO
SETB TRO ; start timer
WAIT : JNB TFO, Wait » wait for TFO
CLR TRO ; stop timer ‘
CLR TFO ; clear TFO
RET

BigRIT AT TR W OrS o7 8051 cepum e |
¥ : 5 P10 w10 formatore v #um eors el e S = WM

MOV TMOD #02h ; 8 bit auto-reload mode
MOV THO # -~ 50 ; = 50 reload value in THO
SETB TRO ; start timer

LOOP : JNB TFO, LOOP ; wait for overflow
CLR TFO ; clear timer overflow flag
CPL P1.0 ; toggle port bit
SJMP Loop ; repeat
END

Tt # R Rz SRwmR T3y of = |

B9 : D12 oyw T HAfEne @ aft Wt 9sme 49%S ') ' Clock sourceﬂﬁw

C/T = 1 =W, O TRw 3 AT B (I0% 70 | It IR (Fa 4% T Ben AW
W AeBra g3 v BiRuere AR I@ ) G sy BRuTs S FGOM A, CWAE
BitaR et arers wHam TR 1w, S12 93 TLx @ THx 97 VR 9Ty 7RO TS0
AN 11 T TR | AR F BeA T P3 92 W TIOW (T oNem W1 P3.4 RO ikam
TO @7 ¥ AGS T+ T4 a= p3.5 5 Bidum T1 @3 Ay 73 Hd T 9750 W
FOOM WM A B4 (Tx) 97 1 (T 0 AREEW (Transition) 9 BRIR ferdnm
T T | Wi T4 fgS BALT 0 M 9FH High a3 AGER LI Low 479 W3,
T PRI etz TR W8 @f AR W %R IR T3ee gmnew, TR | U3 0
ST W 2 TRHOTES AIW AR | SR Gpafi 12 o, T T At Fe e
T 500 fermgG: |
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Yoy . RTCGR ST ENTES FeouT

oy il it mmmm?-ﬂ—-a—-——_—mmmnmm
Crysal
On-chip

| Ogcillator — +12 __.\._— e

L : clock

B 1
To of T1 0 = up {inteval timing) -
pmn 1 = down (inteval counintg)
c/T - -
foa : 7= B

» WWWWWWWM‘M
B : 75 Timer 0 IRA W 100W?ﬁﬂ%m2€m Qs b cont STed =Y

Lt ‘
DT iarreeemeenanirarane Delay using Timer 0

DELAY : MOV TMOD,#01H - initialize TMOD, Timer 0, mode 1
QV TLO,#47H . initialize TLO
OV TLO,#FFH : initialize THO
SETB TRO ' . start timer

WAIT : JNB TF0, Wait . wait for TFO
CLR TRO ; stop timer
CLRTFO - clear TFO
RET ' i

0| mwmmmmﬁnou cmmw1
B : 505 P1.0 B 10 Rzt 3l TS teliE, (s Brgd 0 =

MOV TMOD H402h ; 8 bit auto-reload mode

MOV THO M4 =50 + — 50 reload value in THO
SETB TRO : start timer

LOOP : JNB TFO, LOOP . wait for overflow
CLR TFO ' . clear timer overflow flag
CPL P1.0 : ; toggle port bit
SJMP Loop ; repeat
END

! BIER UIT TR PWM Bl IR 8051 (Al (T |

T : :

- Timer setup for PWM

CODE : '

o PWMPIN EQU P1L.0 . PWM output pin
- PWM_SETUP : ' :

MOV TMOD,# O0OH : Timer 0 in Mode O
. Set pulse width control the val
loaded in R7 is value X as; discussi
above.
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8051 @3 DIRR/FTEHI

38

; Interrupt Service Routine

CODE :

LOW_DONE :

HIGH_DONE :

N1 S FEOR R DI T W roed C2im (et |
aq :

MOV

AGAIN :

BACK :

SETB EA
SETB ETO
SETB TRO

TIMER_Q_INTERRUT

JB FO, HIGH_DONE ; If FO flag

- ; Enable Interrupts
; Enable Timer O Interrupt

;' Start TimerRET a

is set then we just finished the,

high section of the
; cycle so Jump to HIGH_DONESETB FO

1 to indicate start of high

; Make PWM oltput pin High
; Load high byte of timer with R7 {(pulse

; Clear the Timer O interfﬁpt' flag

; Return  from  Interrupt to where * the

= 0 to indicate start of low

; Make PWM output pin low

carry bit) so it does not affect

Make FO =

section
SETB PWMPIN
MOV THO, R7
CLR TFO width control value)
RETI

program came from
CLR F0 ; Make FO
CLR PWMPIN section
MOV A #0FFH
(3:1131;1;:1\ . . Move FFH (255) to A
MOV THO, A ‘ fhlear gr -
CLR TFO e subtraction
RETI

; Subtract R7 from A.a = 255 - R7

; So the value loaded into _THO + R7 = 255
; Clear the Timer O interrupt flag

; Returm  from

Interrupt to where the

program came from.

TMOD, #01100000B
MOV TH1, #0
SETB P3.5.
SETB TRl
MOV A, TL1
MOV P2, A
JNB TF1, BACK
CLR TR1
CLR TF1
SJMP AGAIN

; COUNTER], MODE 2, C/T = 1
: EXTERNAL PULSE

; CLEAR TH1

; MAKE T1 INPUT

. START THE COUNTER

; GET COPY OF COUNT TL1
; DISPLAY IT ON PROT 2

: KEEP DOING IT IF TF = 0
; STOP THE COUNTEWR

: MAKE TF = 0

; KEEP DOING IT
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8051 mmmwmwu : (A : ¢l
B+ 5.0 TR ITRM 839 |

8051 ¢’ TMOD € TCON cfRrte Rbomis 3% e |

B .3 I ST 989 |
sosmtnfmmmﬂ#mwmwmmﬂm weﬁmﬂﬂﬁmﬁwn
B : 5. R A 93 |

Wmewm@ﬂasos1mm|

BT ¢+ ».Y T ITRM 5B !

mWMWMm:ﬁwu

BT : b5 VTN 589 |

BIETIR TCeR S )

BoT @ v, R ATEA A8 ¢

TCON Register 74 |

B .2, R SR 239

vl

»!

iz R e oty o3 e I
B ¢ ».8 T THEH 939 |

mmﬁmmwmmﬁamwmm
WG+ . TSR 53 |
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| S 8051 Fifiam RTfea=w
e Yo Understand 8051 Serial Communication
R N N I I o o R A R I A o R T T T R T B A T I A o Tl
Yo, OW
(Introduction)
IGAT FPeU¥ (Communication Network) : (1 (F0GURFA RIqTH H?M, T A
TG TAH-7TH T T ONF FHSFM ACeT A @I (Foeu I |
weffe, ffSy o@R SAE (T 5 MYTIR FQCH OF T (IS W] G I 3 GRS 31 70
T NG @DeT 0 |
fafsg Mot TRTE FHEHEER mﬁewwwulvﬁ@ﬁmﬂﬁ%mamm-
afee, Gffewm, Gfarer, Gfagme o Gf &oR, fFw @m, wrfEmsy, R, St
PIIAR, TGRS, TR Tenn
TEMR T @S9 s g WS ey T w Sty | TR TeR TER WA G
YT (FA QTG W WS (YIA GIfB FA e I3 wey gy Wy @fto st
TGN IO AR | o A TEehier i @ens @fee enrste FEfeTT w9
IRTR T T OFL @ wfBre e |
@fa srrs e s TESEEMATS emm‘mmmﬂwﬁm—uq FACS A |
@fo aarsx s e sfea ww4: o Ieshs 9 whehs firs G «fis | Yorlz o
wmes fFs %5 rr~r 90° @M WEW IW | fAnffieer afte IR 7w orew
T |
@foa I Tt ¥3 A SCSHEd R I 7w, e e i’ﬁ?ﬁ‘lta'ﬁa (Intelligence)
WMTH-ZA (T Qe T TR SEG A guretd FIRR 9 W
S0.5 B ¢ syrmm TP
(Define Serial and Parallel Communication}
#fs fags 5% Jrabivg feekmr g o1 wmm 25T 5t 4t Zeese feReR vy
THT WEE-WI ((TTA- FTHIR @ TIRRIGER A cfirrrs o) MeRds Eene @,
-
s | Ffawm w1 e (Serial Communication),
X | ST SGt RBFTEF (Parallel Communication) |
fifiwm IR (Serial Communication) : FHfFE™ BRI 9ol vz o foes
fros «ef M WETE (Timer sequence} W «ZF% T a7 B SR w1 srawias T
i, (7 ST Bt Aot aafh @33 49 (single path) T T8 @R wibt fGuren gzl
o7 93 refde , one Afmm flfcem 3m @ @bt 52 @99 (3) synchronous @
() Asynchronous T ( fifium T a3 T 4o 6t #ET YR TR 9T AGRES G3
AR Ff TS TS T |

A
ik




P s -

blr

Al L - -l Tt eeay A grrends

ot gy aar (R T ALUNTT s r

“TRWMY FRTFTET (Parallel Communication) : Bl ATt TR ATEETE
FRBHE Ti5) FoeER S W @ 1 SR FATIR AR T YRR AR S
B 5% 02 T 1 g Ts6 VAR I W AR IR off Few | SR e =
@ SRR aoiiT SR (IF) TP S TN FUSAA TR I 72 7T O 9L AN
OB FASRS T, Sfie @B A (A IR K G Fsii @, T A FRseE
W |

0.3 TRGH 232 R 9 57 IR D!

(Describe the RS232 9-pin D Type Connector)
S oI S PC (iR Tret @3S T /R, 1 IHEOR ¢ 3 i weemR A

fosieR e St ZNA 0w | FREE (R Tgw bt FEeE bit by bit T [BM 9%
¥ Fifeme Ta9B/aEG+F (DB-9 RS-232) IMEHR ¢ WA feerRei I a9%e
WIRS-QSQ@HighGLOW'mﬁ‘Cﬁ voltage range Q€ AFM 41 T | '

Bit Voltage Range (Volts)
0 +3 +25
1 =25 -3

- 3V (¥ + 3V range WTENE | TTL standard & RS-232 standard 43 WHE 4, RS-
232 ®i% TTL TP AN TAREMS (compatible) 70 | B2 RS-232 (& NRSPCHENEA FY
TS G ETR FAGHR AT | FASIGR NICHFCHE WOHS CTENF RS-232
COIRT (FTSTE FGA TR | (SIT0E ZIReR ZrTE MYRaS g9 T4 o IC MAX 232, W
e HReR Ko s +fkoe | _ _ .
FRATER fifaare B3 geen A PR wer, SEER ¢ TRCERIGEINTI W A
FATR & W1 : R x D (Receiver, pin2), T x D {Transmitter, pin3) 43 Ground (pind} !
A5 DB-9 RS-232 937 {7 SHam™ (st T '

Pn 1 1DCD RS232 Pinout (9 Pin Male)
Pin 2 ) RXD Pinl  Pin5
Pin 3 | TXD
Pin 4 | DTR
Pin 5 | GND
Pin 6 | DSR
Pin 7 |{ RTS
Pin 8 | CTS
Pin9 [ RI
fB@-y0.5 : RS-232 @3 for7 wrmam
Prormafr:
TPIN | wwreat | sfm Tt [
{Acronym)
1. ~DCD Data carrier detect | « TN F |
2. |RxD Receive data « | oMEiR 3t foelds wbl 926 g2
' I |
3. TxD Transmit Data - | IOROE A TSI (AT Wb ARG
| _ (@RI




1Tt iy T &

voed FHEmm FreRTem ) 3¢9

4, | DTR Data terminal ready | » | % foefen cuemaeom oG ga@e |
5, GND Signal ground %S |
6. - DSR Data set ready « | 9% f%eE® cnelicanse o o e |
7. | ~RTS - | Request to send - | RTS/CTS 2 g |
8. |-cTs Clear to send « | RTS/CTS &31% fawad |
9. RI Ring indicator « | COFeTrE EE e |

30,9 I BRI B © et izenpn

(Describe the Pins and Connections of Line Driver (Such as MAX232))
TTL standard 8 RS-232 standard 98 wry] Compatibility ¥ WiE | ©f% RS-232 &
mewmmﬁawﬁmawmmmmwmﬁm
NRTHFFCGAR ST (OO RS-232 (SITBE (FSTH #9167 B | (ST HITSR RN
TYRTS Q% 3% T IC MAX 232, T #1134 FIZSR Ao Tafs s |

ffawm B T x D P e FehEes R « D T Fieeast 721 70 MAX232 2 Tem §3e
ARSI B (oitha R x D Pt e TR T x D BT Feews MAX232 UE RG]
T ) ©IGT (29 6 S S MAX232 43 7R CF AARF FIRSW A | T1 @ T2 20 G
MR W TS M GO 4% R1 @ R2 TR RSIc i s |

8051
og RxD T,/T,In T,/T, Out Txn p3ali1 11 MAx2%2
o ic Micro TxD{— 2 (%
o TIo R./R, ou MAX232 [ /R, 1n_RxD|Controlier |
fo) °© 23 3
0 P3.0f 10 12
. ExD _
Ra 232 DB-9
530,23 : MRA HIRSIW K NIHRRGEE @ 3ATBIza (T x D9 R x D it} wieyfs
| Cl+ [J1 % 16] V. | o
Vs+ [}2 15]] GND
cl-[]3 14{] T10UT
T c2+ [J4 13[] R1IN’
c2-[]s 12[] R1OUT
Vs~ [16 11{] T1IN
- T20UT[]7 10[] T2IN
R2IN [|s 9l r2oUT

- fws0.9 s MAX 232 @ PR T
S I FRER T Maxim @3 MAX233 | «aft MA232 a7 TSl qI2, IS TS TS Fgea
TS SERT A @3 wefitom e o) | '



38 o AZCEFITTGA SIS TATS BBy
0.8 SCON Rf=01raR fiberaiz tet Wizssa)
(Describe the Function of Each Bit of SCON Register)
fRA™ IR (Serial control) e T 27 SCON. af s 8 fga qfeEeT, T s
FASATEHA TI61 AR @7 start bit, stop bit @ data bit 97 (AT T IAGS T | a5
. @%b bit-addressable @RFOR | F5 @3 RBown adar w1 Zee -
0 0 0 0 0 0] o . 0 Value after reset
SCON [SMO [SM1[SM2 [REN [ TB8 | RB8 | TI1 | Rl |  Bit name
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

T T R

ey

SMO SCON.7 {Serial port mode specifier) 43! start 8 stop a5 @ar
| &f% character & 3% 7y fRfewmeer v ©ftr cpw fefn

T ’

SM1 SCON.6 avr ey gt fufeg e shrsficem 1o e =@ |

SM2 SCON.5 aff 8051 @3 multiprocessing el FFFd A0 |

| NRTHATIT FREF %S T3 )

REN SCON.4 {(Receive Enable) 48 HIGH @& 8051 R x D from
YT BB 47T T 9R LOW &5 Rbrem wmfen 73 |

TB8 SCON.3 (Transmitted Bit) 4f6 Mode 2 R 3 (= j&® Tb@ g

| 3B, ¥ e Tm
I SCON.1 (Transmit Interrupt flag) 8051 I9% 8 6 Fmaaom |

TELE O P, XA TI flag (F GBI &b R 3w
@ 28] TG ALYBIER & &FS | Stop bit GF TXHS T
bit GT6 T |
RI SCON.O (Receive Interrupt flag) 8051 T4 R x D €3 MY
frfrmf oot iz @, o= @ff start 8 stop (AU TS T
3R R6LS SBUF ARPONR A | are RI B 1% 731 a=e
a6 Frid w1, 93l %0 s xR g T o
QST Herg wa Bfos | '
s0.¢ 8051 93 B FERFARTR Tompz
(Describe the Modes of Serial Communication of the 8051)
8051 ¥ 416 WAH [ WIR, IR SCON GRFSRA SMO @ SM1 741 e 70 | aom
Ty & wibmcrme ftheem gae spdt «efs wm fed cfcRr: B
TR T& 4R SMO ¢ SM1 i ficy o gt

SMO SM1 Mode | Descritption Baud Rate
0 0 0 8-bit Shift Register | Quartz frequency 93 1/12
0 | 1 1 | 8-bit UART Timer 1 931 fNS 23
1 0 2 9-bit UART Quartz frequency ¥¥ 1/32 ¥
1/64
1 L 3 | 9-bit UART Timer 1 @1 fRaTe &3




boe PmIE AEEE sae

faes oste weee faaae ot o -
8Se¢rlal Communication mode-0 ¢ : ;

aft afb s Rl caféeBra | are FifRe ©ibt ot © R 78 R x D P TR a2 T
D P 0% gere wiB5+5 | LSB (Least significant bit} (¢ o ¥@3 8 Rda b1
FEABH 8 4= T | O Baud rate ffR @2 aft wrersdi whiranz frgufm 1/12 @

: 89-30.8 : Serial Mode 0
it 02?4 (Data Sending) : SBUF GifemSita Rt wiwmess 1 cefad oA W T | GFOH
<& @fRePia e r @M FTPIE (Instruction) R @2 ofin oF 81 8 RS cerad cm L1
TCON @B T1 % stz o6 o)

FinRXD N DOX DX D2XDIX DIXDEXDEXTT )

e W LT LU
Bit T1 ' [

Wil & (Data Receiving) : REN = 1 9% Rl = 0 &7 R = D [0 T4 SCON
ﬂmwwqwmuwsﬁﬁmqmwﬁmmwaﬁwmmﬁwm

D0 Dl D2 D3 D4 D5 D6 D7

Pin RXD
BitT1 |

SBUF (PSR (0% ©i5! (7l Q91 (XTEY OTS CFINGA Start, stop A ) (31 38 (73 T3
IR T AHITS TGS T (XA O™ 94 S7rg W, e 79 R IATCAGR S @zl
Serlal Communication Mode- 1

% 05 FsR 1wl S 10 % T x D Pt T e 2% @32 R x D P mar spiis
=W | a9W 936 START 3% (727w 0), 8 e ©i5t @3 @ STOP A% (7771w 1) START



ses NIRRT WIS THATTS PO B
RS ©IBt izl 5 R O JITS T 97 STOP 45 TfIFreics SCON caferram RBS fa
fofre 27 | «% 0 Baud rate YETS Timer 1 47 overflow R faffezm 1 - :

B

Mk

f8&1-30.¢ : Serial mode 1
Bi%! (@7t (Data Sending) : SBUF @fEPSIEa fAutaa M1gwa ©fb) ceme o oS 7@ 4 15T
Toesld (T8 SCON @feS1== T1 6 &0 <3 :

START bit
Pin RXD - @@@@@@@@ STOP bit
Bit TI i

i1 &zt (Data Receiving) : R x D 17 START 195 (Ao ) @7 430 SI5T &1 Ave

7 | WA wwe fgaife vt ¥ ae- SCON @ferbiad fi6 REN = 1 ¢ Rl = 0 &S W ( 42
ooty A RI 35 ~Taefresie o T

START Lit . .
s 90\ ¥ _/DoXBIXD2XEI XD XDEXDEXETY SToP bit
Bit RI S [

Serial Communication Mode- 2

«% 75, 1118 &5 T x D FI M (@99 W@ R x D 47 MHITH a7 < «3f6 START %
(w1 @), 8 B wib1 (LSB) @3 (et 57 ©ibT 96 @ 4o STOP 35 (77 1) | &5t
@gR T »Y 45 egeets SCON @ferdima TBS 6 «& 6 wwans s RS 9zfs
IO | SZR TN T FB SCON @RFSaR RB8 B 7 | 7 Baud rate WHTob g

1/3231/64 1
TXD
RXD
—_—

f0-30.% : Serial Mode 2



T — e e S i g A4 Jr—— r—— P 0

o voey TS FRERwm ' seq
©fF1 (& (Data Sending) : SBUF GIRFBIR Pt T1457y wIb) (ot o TS T W3R w5
2R (4T3 SCON RfEPBiTan T1 35 &5 zm |

START bit

pin 0B\ ¥ /DX BIXEEXEE X TN BEXTEXETNEY srommm
Bit RI | ' [_—

ilt 2%% (Data Receivmg] R x D 3t START 3% (s1for =je5) a7 TR ©151 2% Afoe
W | TR v FaEfTe 7t =S - SCON @férbna 38 REN = 1 ¢ R} =0 WS TW | and
¢ A R1 A0 Tneferweng &0 =0

START bit ' .

Pin RXD @@@@@@@@. pr—

Bit RI

8erial Communication Mode- 3
ffenm sfEFmmm 1 3 o7 R T 2 93 Trel, Y Baud rate f¥§ 1| 97 Baud rate
e | _

s0.b FHRE™ 18R Baud rate Gtk ¢ Wt 2

' (Describe Configuring and Setting Baud Rate of Serial Port})
IS WeE s ¢oi%7 Baud rate- IS 70w Flwm ol 1o 9w AT T
1Y | «ft g Gifmier oo 3w 1@ 3 93 (02 AT | 8051 TS & 0 9 2 AT TIF WHEG
Gracatm $om fofy +a Baud rate v w1 70 | TS 0 €€ Baud rate 7% wf¥ana Ggafm

1712 ®i wdik 921,583 Baud 99 IO 2 5 Baud rate FeY @@ PCON afeebiem

PCON.7 (SMOD) ¢ TItw9 €531 ¥ SMOD = 0 TW, S aft ufreta @qymﬁa 1/64 3
172,797 Baud (WFea @rwaf : 11.059 MHz) @@ % SMOD = 1 T8 S Baud rate
T Wi FFent| 1732 sm (12 3= T Ra69m) | @ 1 ¢ 3 9 Baud rate M¥ifas xm
Bi2TR 1 TS 9 99 overflow T O T4 | BIZAR 1 TS 99 W9 overflow Z¥ Baud rate ©©
\Gﬁ{'{litﬁﬂﬂ 1 & 9=f6 48 @ (T Baud rate fafa ) overflow TR w7 “refen .
Y &S AYR_ A% Teer BRAR 1 @ Timer mode 2 (auto reload mode) @ WA Ga2
@37 FFPrEte (T 93 Baud rate TRty FA) BIZAR 1 (3 overflow T & 3T Reload
value (TH1} &6 341 |
<3G @ Baud rate Sestitem fafies TH1 €3 719 fdforg oy fosa sideae

B d t _2SMOD Crystal frequency
audrate =733 12x[256 {THI)]




] T = L] el =AY

DY s ﬂﬁmmﬂmmmﬁrﬁm

4 PCON @fes51ts 6 PCON.7 = 0 T, B2 ¥ siliea (e

TH1 = 256 - {(Crystal frequency/384)/Baud) ............. i)
4R TH PCON.7 = 1 T, S Baud rate F{@arens fos oo o way 7l
TH1 = 256 - {(Crystal frequency/192)/Baud) ............ i}

TwmaTEe, 3 fEsbe fpmi® 11.059 (. T8 T, O e onffte 9,200 baud @ ¢
T T TR (i) SR

TH1 = 256 - {{11059000/384)/ 19200} = 254.5

a9 (w41 YR U TH1 = 254 9 T, $3 Baud T 14,400 @R T4 TH1 = 255 W T,
W& Baud T8 28,800 | €% AN AN & 4R 19,200 Baud 43 T TH1 = 253 @
17 &A) SR @It A

st Bifme cofbte e 1 3 3 A |

31 BiEwm 1 3 5wE TE 2 (8-75 auto- reload)m%wi

©i TH1 (@253 ¢3 (78 31 TS 19,200 Baud 4 A% f0m Fgram afewfre zu)

8| PCON Gf¥*5IR PCON.7 (SMOD) (3 (7% FAS TR | ‘ |

PCON Qf&81&a PCON.7 (SMOD) 45 (316 &t Baud rate fagd 201

0 x x x 0 0 0 0  Value after reset
PCON | SMOD GFl | GFO | PD | IDL |Bit name
bit7 bit6 bitS bit4 bit3 bit2 bitl bitd
30,4 SBUF RSBl Buey Brge

(Mention the Purpose of SBUF Register)
Serial Data Buffer (SBUF) @3f6 8 i ff#? cferdr v confr = 99h: «ff
AT DifwE Tt (R 6 o= T AT T 8 Y (@fie B T x D MEREW
YT wN% SBUF @ %9 406 %X | SBUF ¢ ffesa sTom 213508 Start @ Stop <3 AR
cefile T30S T 1A T » D #ReR Myen FHiFmfa crd sz
X X X X X x x X . Value after reset
SBUF ! . Bit name
bit7 bitb bit5 bit4 bit3  bit2 bitl bit0
SBUF 8051 @3 R x D #3074 W47 o[Rre ©ibt B 4@t @ | 34w wivt f%eteti R x D Feew
Ty BiREIR avd 2 T, O¢F 8051 @t Deframe S Start/Stop RBE 3 @ ak
RS TR AIBe TEW IW | IS wHr ATE SBUF @ Yo T | Wi SBUF 4Ffb
WEBS I TH QTS Tt AED TS (Written) TR @Rk @#f Znef (¥ 047 ars oH A5
3 (Read) T | fAt5 SBUF 93 ©5R forda/s/oa Rt Xeem -
MOV SBUF, # D' ; Load SBUF = 44h, ASCII for 'D'

MOV SBUF, A ; Copy Accumulator into SBUF
MOV A, SBUF ; Copy SBUF into accumulator




et ] . -y 1.

- voe) fifemms
yo.br 8051 3 Bifimm BT WG ©IET o @ ST el

(Write Program to Transmit and Receive Data Through Serilal Port)
ot 3 ¢ i (ol Mg ST cSTeTR T o

i

T
Gifam DT T BieT A 93D A ey s SrEd v e
MOV TMOD, #20H ; timer 1, mode 2 (auto-reload)
MOV TH1, #-6 : 4800 baud rate
MOV SCON, #50H ; 8-bit, 1 stop, REN enabled
SETB TR1 ; start umer 1
AGAIN : MOV SBUF, #" A" ; letter "A” to transfer
HERE : JNB TI,LHERE . wait for the last bit
CLR TI ; clear TI for next char
SJMP AGAIN ; keep sending A
T 3 i (ol T TTBT AER (ot (R
AN :
ffeamm (oD TG T6! (2RneR @3 9 cenam e St @ e
MOV TMOD, #20H ; timer 1, mode 2 [auto-reload)
MOV THI, #-6 . ; 4800 baud rate
MOV SCON, #50H ; 8-bit, 1 stop, REN cnabled
SETB TR1 ; start timer 1
HERE : JNB TI, HERE ; wait for char to come in
MOV A, SBUF ; saving incoming byte in A
MOV Pl, A ; send to port 1
CLRTI - ; get ready to receive next byte
SJMP HERE ; keep getting data

TS © : 4,800 baud 4 "A” FAT AT FAEI AT & 8051 (TN FI |
FAYA :
4,800 baud 4 "A" WFAG AR YA II G 8051 (AT s rge = W ¢

MOV TMOD, #20H ; timer 1, mode 2 {autc-reload)
MOV TH1, #6 ; 4800 baud rate
MOV SCON, #50H ; 8-bit, 1 stop, REN enabled
SETB TR1 ; start timer 1

AGAIN MOV SBUF, #" A" ; letter "A" to transfer

HERE : . JNB TI, HERE ; watit for the last bit
CLR TI ; clear TI for next char

SJMP AGAIN ; keep sending A



L (BT et =T - m en

wo } wﬁc@mﬁiﬁmm@wmﬁm

W W Y (o e et .\) ;&/ /Z/ R’

Y1 SBUF QPO 3= iz _ [arefemat « se]
®%d : Serial Data Buffer (SBUF} a6 8 fbq PR, R R R 99h | <l
SR B Ot (2Rd 6 J7d Y© REe T 8 e @ftew AW T x D MER
TGrT TENE SBUF @ o+ 3CS T | SBUF @ 478 W8 TGS Start 9 Stop 93
i Tars TW @3 T x D A3 wgw Gz o s @

3| Baud rate TR 3@ e Iwe (et : "38]
%87 : PCON (RfeP51ad PCON.7 (SMOD) U837 ¥4 baud rate ﬁm FIA|

o1 Biftam sRefrem T A me .

TR « fRTe ISR Welh avT SRR feed Fn Wb FEW SEERA (Timer sequence)

adie, @ T a3 35 TeA Tt Teerie 18 SR (@ FRSf firrm g anl

4TS Y (single path) W@ T @3 Tt fber aafoa = a3fo mﬁ‘ Tw, oite e
- SRR I |

8 suamin FRERER e § Ry
Tag : (@ TS aifks oE (W) awumm@w@mwm QTR T SR
a2 Fe TN HWERT 1@, ade 33 A @ AR W G geeiie o, SnE A
PRGN T |

¢ RS-232 %7
B : b [BM 36T s TR @ W RsRem T ¢ 927 IS LU |

& RS-232 9 High 6 Low (SR (9 TR 341
G : RS-232 @ High @ Low (ST fNT59 voltage range T S T T |

Bit Voltage Range {Volts)
+3 + 25
1 - 25 -3

q) Wﬁeﬂﬁmﬁmmmmmcmﬁawwﬁﬁaw«ﬂ%
BT : IOV 6 TRMHFRTGNER W T ISR A (Hicwe spew el o
Taa1E, T : R x D (Receiver, pin 2), T x D {Transmitter, pin3) 4R Ground (pin3} 1

v VIR SRR I A
BT : WA GIISR NIHFICGAR WSG45 (LSS RS-232 (S0 (FITSCET TSR I3 |

B D TN RGO WA WIASH A COITTE FRSIR AR o |

B (SO GRS RO KRS 95T T9RS T IC MAX 232, T #iEA giEer iR wfiw
Hffow | TSl Maxim 93 MAX233-8 137 giEsE R S 3% T |

So 1 b MIER QTSR R 1w ford |
WWWW"

(F) MAX232
(A) MAX233.



(i) €€ - 10e2g e} Tyl -ChA0

il ey iy

. voed FBifEam BTN )

FPY mszhﬁqmww[
Tam : MAX232 97 o= ST s wew == T

cl+ [j1 4 16[] Vec
Ve+ [12 15[] GND
ct-[Q3 141 T1IOUT
c2+ [4 13[] R1IN
c2- (s 12[] R1OUT
vs- {16 11%_‘1‘111'{
T20UTH7 10[] T2IN
R2IN [a 9{] R2OUT

o : MAX 232 93 5= Sy

331 WI%A HRSR TAE B PC @ AN JIRCHSGone e Ba ¢hwre
BE : 7R ISR YA I PC U AT MREHICRIEER Aeumt foa Fos orea zom -

BOS5L

o] MAX232
c o rxDp T,/T,1n T, /T, Out 7yp PFalji1r 11 5
o IC Micro TxD . 2

[ ® o T
o o =D R /R, Out MAX232 R /R, In RxDcontroller
o ' 23 3

(o) ) P3.0| 10 12

. RxD

Rs 233 ' DB-9

3@ : i%w ST AR TACHHE 8 FHEHE (T x D 8 R x D Fiew) #eyfs

30 | SCON (Serial control) QRESIER Fe #r
% : SCON (Serial control) 936 8 463 caferdm, o fifdrm wfEEfare-m o opfie av
start bit, stop bit € data bit 93 (TR BH) (AWTR AR W 9GS T8 | 4ff 9B bit-
addressable Gfe0m@ |

38 | SCON (Serial control) ARFSIR HifRu™ 1w Ad® e N Ay
¥ 1 SCON (Serial control) Giférdiz fHfame o fHdmdt 6 o SMO s SM1.

3¢ | BCON (Serial control) GRPUIRA flag bit 7l g fre |
%87 : SCON (Serial control) €% transmit interrupt flag {T1} 9 réceive interrupt flag
{RI).

30| Band rate fafom 5@ i |

. _28MOD Crystal frequengi
% : Baud rate = S35 x 15" hse — r1)]

341 SbT HfTRrE 3 wwE o FrErE ¢ B H e
B : T FABFTE A W oW HESIR T | I~
() fFfaam witr
(}) = S
S | (I R FRATFHITR b FomTm oS @iy
T : A +fiefe sfiEfema Bt T=sr s @fit




L ] L i

A1 T Pya—— varm

T

wcTe ek o

77l Y
y| SCON Girs oot 3s e | : '
B : FimE FEGEA (Serial control) e FA TN SCON aft =z 8 fake afertr, T
FofarTet BT B1B1 @ity WA start bit, stop bit @ data bit €3 (ENGITER T RS T
a5z bit-addressable PR | s @ fabete) 3 T T
0 0 0 0 0 0 0 0  Value after reset

scoN [SMo | sMi [ sM2 | 'REN TTB8 | RB8 | T1 | Rl | Bit name
bit7  bite  bits  bitd  bitd  bit2  bitl bitd

R@aw | s v = T

SMO SCON.7 (Serial pert mode specifier) «dl start ' stop <5y

¢if's character & f35 w4y FRETaLed al BB G frefa

A ‘ .

SM1 SCON.6 amﬁﬁsﬁﬁmﬁ@ﬁ%}:ﬁaﬁ@ﬁrmwﬁmqml

SM2 | SCON.5 &5 8051 @3 multiprocessing wIOl FRIA FE
T SRR TES B

REN SCON.4 (Receive Enable) @6 HIGH ¥ 8051 R x D forma

' mmsﬁrﬁi=im@{Lowmﬁﬁrmw@aW1

TB8 SCON.3 (Transmitted Bit) 9 Mode 2 @R 2 (% *[&re TR ot

{35, a9 Ua%s T

T1 SCON.1 (Transmit Interrupt flag) 8051 T4% & a5 o

FREBE O TR, TN T1 Nag F GO T afs o @

7 oS TR AEADBIER S &FT | Stop bit @F TS T

bit GG T | )

RI ~ | SCON.O (Receive Interrupt flag) 8051 ¥ R x D @8 MGLA

ST ©TB] & TR, ©9H @b start € stop (WP YF W

aa 913503 SBUF @EPSIa QILs 1 4t RI 96 ¢18 T 4

aff Fer @ @, 93 ARG S AR 9R TR LIS

_ oSt wegE 7 B - -

3| DB-9 RS-232 &% 1% SR W& 304 7 TRen PRt 1S TEd ¥

%97 : DB-9 RS-232 W 4R T =3 g7 Ry e e ot

o1 1DCD RS232 Pinout (9 Pin Male)
Pin 2 | RXD Pin1  Pinb5
Pin 4 | DTR " ) "
Pin 5 | GND
Pin 6 | DSR
Pin 7 | RTS
Pin8 |CTS | Pin6  Pin9
Pin9 {RI ‘
5@ : RS-2372 43 fom Tt




aras_ TS B AED — 8 (W)

Gt rper T T e

| a1y "

boebﬁﬁmﬁﬁﬁ%ﬁw | e

Fiewm v -
PIN | S (Acronym) | 9 A1% L3 wef-wr
1 - DCD Data carrier detect | « ARYF |
2 RxD Receive data P Wﬁm q foeEs o 31?73
gZH BT | )
3 TxD Transmit Data - | FITER A feres xoe wol
- A6 (@ T |
4 DTR Data terminal ready | —» | €3 [OOSR @R S 9FS |
5 | GND Signal ground e |
6 [ -DSR Data set ready « | a2 RerEm @ o 4g |
7 |-RIS Request tosend | » | RIS/CTS & ol
8 |-CTS Clear to send « | RTS/CTS «=1% fomast |
9 RI ‘ Ring indicator « | COlerwm R faghig |
-3 ﬁlﬁﬂ‘tﬂ‘lﬁ@iﬁaud rate 9% ©@R 9 | _
B& : faos Fifwter o 3% Baud rate 1z S@ A
Mode | Description Baud Rate
0 8-bit Shift Register Quartz frequency g 1/12
1 8-bit UART Timer 1 91 fadfe 2w
2 9-bit UART ‘Quartz frequency @8 1/32 9 1 /64
3~ | 9-bit UART Timer 1 W1 (RoT® TH
8 | TR (BT Baud rate ﬁﬁ{?‘ﬁTW!

’Gw-WWﬁﬁmmﬁandmte-W@mwﬁﬁﬁmﬂﬁwaww
WW|dﬁﬂmﬁﬁ'ﬂ1ﬁcﬁW163@?MM|BOSINWWOGQWW
Wﬁfﬁ@"fﬁﬁﬁﬁﬁﬁﬁﬁﬂ@B&udmteﬁ‘fﬂW@l‘{GOC\BBaud rate SW SRR
EFgaPm 1712 o 9k 921,583 Baud @ TS 2 (% Baud rate F¥3 W PCON
QfEBIER PCON.7 (SMOD) 97 TR B | I SMOD = 0 TW, o7 i wieta Hynfn
1/64 91 172,797 Baud (SFT52 Brgnaft : 11,050 8. 73 =g 4 SMOD = 1 %0 W71
Baudratem'\‘ﬂﬁtﬂﬁ?@‘fmﬁaI/SQW(IQWWWNMWIGSh‘lBaudrate

_ﬁQﬁUWWIWWﬁoverﬂowwmﬁﬂlw 1 TS ¥4 97 overflow Z¥ Baud

rate % (I T | BRAM 1 @ 93 B 2@ (7 Baud rate Bl F) overflow FAE WHS
Tafeq Ty W FAyret Al ® 2N B3R 1 Timer mode 2 (auto reload mode) 9 FGRA!
R 436 BrETTS (W @ Baud rate TR ) BEM 1 @ overflow I TG €3
Reload value (TH1) &0 &1 | .

a5 {78 Baud rate St Rfits TH1 @3 trmﬁcfcmw R e

ZEMOD " Crystal frequency
33 12 x {256 - (TH1)]

Baud rate =



8

e

4

-1

TH1 = 256 - ((Crystal frequency/384}/Baud) ............. (i)

9% T PCON.7 = 1 T, O Baud rate TN fiod 2 932 o= i

TH1 = 256 - {(Crystal frequency/192)/Baud} ............ (i1}

-

TR, af s Browf 11.059 @, o6 &, wra B ¢1%E 9,200 baud 4 C

TR G HAPRY (i) PR
TH1 = 256 - ((11059000/ 384}/ 19200) = 254.5

Qe (Tl WTHE O THI = 254 €@ @, SW@ Baud T 14,400. 4R T TH1 = 255 4312
O Baud T 28,800 | 93 TG ANGTR & w4t 19,200 Baud 43 & THI = 253 @

o o Wi Gt e
v Fifims ¢ifre ge 1 A3 FETT 1
31 BiEWR 1 3 3% IE 2 (8-S auto-reload) G F1

®( TH1 253 3 @G &= 7S 19,200 Baud 9 A5z fatm gt afesfrs @

81 PCON GBI PCON.7 (SMOD) (¥ (6 3908 T 1

PCON @812 PCON.7 (SMOD) 5 (%% @ Baud rate fied 20 |

0 x x x 0 0 0 0 Value after rese
PCON | SMOD l [ 1 | GF1 | GF0| PD I ID ]Bit name
"~ bit7

bité  bit5 bit4 bit3 bit2 bitl  bit

et e TR Sf5t (TR 805 1 cuiat ford |
Wy : BiAM (HER THITR ©fB1 (e @ e ceiarm e ST e T«

MOV TMOD, #20H . timer 1, mode 2 {auto-reload)
MOV TH1, #-6 : 4800 baud rate
MOV SCON, #50H ; 8-bit, 1 stop, REN enabled
SETB TR1 : start timer 1

AGAIN : MOV SBUF, #" A" : letter "A" to transfer

HERE : JNB TI,LHERE . wait for the last bit
CLR TI _ : clear TI for next char
SJMP AGAIN : keep sending A

TR TN TR Si6 TR 805 1 Gl Frd | |
7 : FHRATET (oIS MR ©fB1 cerReta @B T ceialrl TS ST e T ¢

MOV TMOD, #20H . timer 1, mode 2 {auto-reload)
MOV TH1, #-6 : 4800 baud rate
MOV SCON,#50H . 8-bit, 1 stop, REN enabled -
SETB TR1 : start timer 1

HERE : JNB TI, HERE ' - wait for char to come in
MOV A, SBUF . saving incoming byte in A
MOV Pl, A ; send to port 1
CLR TI ' ; get ready to receive next byte

SJMP HERE _ : keep getting data



.t

IR

rogs ﬁﬁmﬁﬁﬁ%‘ﬁw ¢

Al 4300baudau\'wﬁwﬁmwmwaosl GBI fie

¥ + 4,800 baud 9 "A" (T ST FAIYA IR T 805 1 et s Sra 3 e

MOV TMOD, #20H

MOV TH1,#-6
MOV SCON,#50H
SETB TR1
AGAIN : MOV SBUF, #" A"
HERE : - JNB TI, HERE
CLR T
. SJMP AGAIN

¥l ﬁﬁmncmmwmmmmm:

; timer 1, mode 2 (auto-reload)
; 4800 baud rate

'} 8-bit, 1 stop, REN enabled

; start timer 1
; letter "A" to transfer
; wait for the last bit

. ; clear TI for next char

; keep sending A

m.mcmmWWcmaﬁmmﬁwwwm:

MOV TMOD, #20H

MOV TH1, #-6
MOV SCON,#50H
SETB TR}
AGAIN : MOV SBUF, #" A"
HERE : JNB TI,HERE .
CLRTI
SJMP AGAIN

»1 R it T Wit awes G o

; timer 1, mode 2 (auto-reload}
; 4800 baud rate

; 8-bit, 1 stop, REN enabled

; start timer 1

; letter "A” to transfer

; wait for the last bit

; clear TI for next char

; keep sending A

T : ﬁﬁmmﬁammw (A 9o 7T cenar s B o1 7o

MOV TMOD, #20H

MOV TH1,#-6
MOV SCON,#50H
SETB TR1

HERE : JNB TLLHERE
MOV A, SBUF
MOV PL, A
CLRTI
SJMP HERE

; timer 1, mode 2 (auto-reload)
; 4800 baud rate
; 8-bit, 1 stop, REN enabled
; start timer 1
; wait for char to come in
; saving incoming byte in A

"3 send to port 1

; get ready to receive next byte
; keep getting data

30| 4,800 baud A "A" WHAD ST T T T 8051 R (M |
- e 4800bauda"A"wwr%uﬁmwmwsommﬁrs%mwm

MOV TMOL, #20H

MOV THI, #6

MOV SCON, #30H

SETB TR1
AGAIN . MOV SBUF, #" A"
HERE : - JNB TI, HERE
- CLRTI
SJMP AGAIN

; timer 1, mode 2 (auto-reload)
; 4800 baud rate

; 8-bit, 1 stop, REN enabled

; start timer 1

; letter "A" to transfer

; wait for the last bit

; clear TI for next char

; keep sending A
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Ay it iy s

2

ﬁmwmmeﬂmwsom mﬁm

- TR ¢ SRR do.b R EE |

oy
o
'8.1
@\

L3

i SRRRTErR Teert 3 39|

B9 : WA 30.¢ AR ITY |
R it Baud rate (iR s R 3t whe |
Tow : WRH Yo, W HEA |

TR 232 R 9 P P8 a0

TG + SETRA 0.3 GBI |

7R GRS 7 8 T oA T | -

B : TR So,0 WEEY | '

SCON Q&SR RUeTIR FiE SITisl 37 |
TG : WIWRA d0.8 R BT |

ARTEFTF AT 93 TISTET FHCo
fofebs
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D e T e TP Y 7 R R N O AL R TR T A T R R T T

wom [ 805 e tbws |
3y »V- Under Stand the Interrupt of the 8051 _;;
Microcontroller %

- 'y o wm A Ay - ey o) o
TR R B R R AR BRI SR R B R TR R R Y vBE T 1R R A i L T e T 2

3.0 Bfirat

(Introduction)

ﬁm%‘m‘ﬂﬁmamﬁi%mm mﬁﬁmﬁmﬁawmwiﬁm@

VI TREEICTAE A T4 78 1 9% 70 MR wbmee 3RS AR wfa == =3

TORS IS T AL 5o SIS MNPSOS I5 (@04 TTRAER O IS 7o .

oo I | -

ﬁﬁmwﬁ%ﬁmﬁhwmﬁmﬂw:mmwmﬁmﬁo

qETTR IDAT AT | ql-

(¥) TCGAR IS (Hardware In terrupt} _

(¥) TECEWR TVRIS (Software Interrupt) ©3:

() B THRT (Internal Interfupt)

(¥) TOSWR TG (Hardware Interrupt) : TRCHETEIRR P Wgm A BT
TR @ THRG ARIGS T, O TCGW TR 1 W | (@9 - NMI a2,
INTR PR wigm greiemiz 3516 sT=iifirs zrs =i |

(}) WDIWET TTWD (Software Interrupt) : THGIFHA MUTT (T THALT AEBS 27,
SRAAE ATDGHR IORT 7 I | INT 9R INTO DHBRTR TN FH5eaa TORMS
S A |

| () TrmM THRG (Internal Interrupt) : mﬁﬁw TFETERA (BN QAT T

B THABT IO THRS T

33.3 8051 « TV 9 T wiferan

(List the Source of Interrupt of the 8051)

TR SATCADE, (LT XA I FCSD W1 OB THRICER T@ATS XM - THMI Breh 7w
(HIATN ST (asynchronously) Fute T, T4 «ft 3¢9 Axfs 7@ © wn @R @
T (TR | TBIF WCSWR @ TEB WA T MR TS AITH | AV (A WA SR W
{Program subroutine call} T5=1% T (g 4tz qwis Amfis ofs Afea =1 8051
METFRRCHENE A TTRIT BT Mg | (Mag ¥ RESET (¢ 3 3015 Bea farona
ﬁwmwm ‘138051 47 & TR T5RNT Beom siferet s (et X

No. - Interrupt : Flag

1. Timer/ Counter 1 TF1

2, External interrupt TF1

3. Serial port " RIFTI
4. Timer/Counter 0 TFO

5. System RESET RST

6. External interrupt 0 IEO



Y

33.2 TORE 7R =

(Define Interrupt Service Routine (ISR)}

TOr1P M @B (Interrupt Service Routing) 9% 7K¥¢ s 7T ISR 1 @fislS TomICEa
W 936 W Interrupt Service Routine (ISR) ¥RE W@ | &fel TTRIG 93 &
craiee e (IR A, W ISR 97 WINGH YRt IW 4@ (SIS 9F | ISR 9%
WITEACE YR AR ] (RTINS (AT ST BOG (S8 (BT q0T | Borwiey. coamen (i
RS srefbe T (U @D @EW ATTR T ICHERT WS TR S WIS A, iE
Interrupt Service Routine {ISR) ) uftwa Interrupt handler-€ ¥ | ISR LRSI
APTHE THS T} 93 ANRTS o3 feeRwm B5/meoel i i ) TR @
TORIT TGS T, S A (AT TIMA SN ¢S 78 @K (eameeE ISR @ branching
@ | ISR FHfie 70 93 RETI fUhm S 7ie 8 | T0RIS 5o o108 T (el
(T (e THR1G o) {TAN DS ANF | T2 FH RS /S TW, $9R PC (Program

- counter) (¥ (T T3 &1 T, IWF Interrupt vector I6% 1 4ft TBmS T ) ISR 9% 93

fommt

33.0 XHHIG SmmArSt @ COBY R Brere FR

(Mention the Interrupt Priority and Vector Locations)
I ST TR Bea fs Wl W (priority level) W WFIBTS ¥ TS AR | &TSTE

RO BT O SRS R (AT I G G 0T (&R, Interrupt priority (IP)

TGS T | T WA oG @B ISR #Ha RFS w0o o M 1 o« fig wasreR
BOmID B wavierer ROR-D W RRfye e onw ) o 93T Tw oy Sty 4 $0mG
WTH B AU T Srtrel 3BTRS 93 ISR A [T e amz W) vw gl fiy
TS XED Tb Sstere TR Wt RS 7o e | I W3R wwew oy wareren A
VORI W1 O Adn B WO TR G AT A SRATeE TSR S o
FTATE SIS AReEA 93 AW polling sequence W wE-RFg MW, IS 8051 &
sequence 4 TOMBLF poll ¥ | T4 8051 vrwméttmwm, YT 97 IHRE AR
WSl fSTsa it S T -

[ b st TS & o7 B
(Interrupt source) ; {Flag) (Priority level) {Vector address)
External interrupt 0 | IEQ Highest - 0003h
Timer/counter 0 TFO i 000Bh
External interrupt 1 | IE1 _ A 0013h
Timer/counter 1 - { TF1 d 001Bh
Serial port "~ | RlorTI Lowest ' 0023h




8051 wﬁmm%i;mﬁm@- o _' Y

]

» COOBH

i‘n"r‘%/ [ TET }—» oocaH
S |

» 001BH
= D » 002311
Ba-33.5 : 8051 @7 TBRS @ (597
3.8 ¥UIG i GReSIR IE 6

{Describe Each Bit of the Interrupt Enable (IE) Register)
8051 TRISFELMIEE [feg ToRMSa gt o [E register T9%RA 3 ¥ | aff @3B 8
fby ot @SR (SFR), T “oRRd @onfia Ash f3Fm F@fwe | o @I bit-
‘addressable Q@SR ) 5 @z RPern 7o wxrwrst = =0 T
o X 0 0 0 0 0. O Value after reset
IE | EA | |ET2|Es|ET1|Ex1|ETo|Exo|Bitname
bit7  bité - bitd bit4 Dbit3 bit2 bitl bit0
EA - Global interrupt enable/disable :
0- 7T interrupt requests ST I |
1- W interrupt requests I IW |
ES- Enables or disables serial interrupt :
0- UART system (@ interrupt o9 33T Iz 1 |
1- UART system interrupt TRAT IRTS A ) '
ET1- Bit enables or disables Timer 1 interrupt :
0- Timer 1 3™ interrupt S*AF FACS 417 71 |
1- Timer interrupt BR9g IFATS AT |
- EX1- Bit enables or disables external 1 intcrrﬁpt : _
0- Pin INT1 logic state 4% A= A interrupt Seog WJATS A T )
1- Pin INT 1 logic state 3 Af%aEH interrupt Tr¥1E TS AR |




Y90 WETHFICLRTI WIS IALIATST oA

Tl i e B

ETO- Bit enables or disables timer O interrupt :
0- Timer O (¥ interrupt Teg FACS 21 1 4
1- Timer O interrupt B&93 TS *13 |
EXO- Bit enables or disables external O interrupt :
0- Pin INTO logic state a3 *73¥E (7 interrupt o 30 AR 1 |
1- Pin INTO logic state 97 *1fRa<= interrupt ¥39y FACS AT |

3. TTRMT IR ¢ IR I afemn of=
{Describe the Procedure of Enabling and Disabling Interrupt)
ATTE THRE BTH IE (Interrupt enable) KSR TR VSTOIA FIA T TIWS 341

W | IE @ISR EA Q8 (76 A clear 19 71W8 T0RAT 3003 ALTRITINR INia 41 Fasriasq
T W TFFCGER ROTE 7 TBRT S (masked) «TE, W g serdEd wae
METHRICRER ZORE T $40E 1 |
cenamca fafiBei Brae F0 IDMDTE IFA TN @ 1 IBRIBLE FET (masking) T TR
(unmasking) FIR T fTEA CIAGTE STPTR A1 W -
> IE Gfe%ma D7 faG (EA) (3 ™R High (3 (36 o9t T3, ITE @feBIR S
3GrmborE IrEA T
1 EA 93 7R fadrq |
MW EA = 1 T3, 74 TORIF 370 70 O [E @Bl AR 25 High oma -
M EA = 0 TV, T A8 136 High wrere (3R 30133 orfed T =1
© ) AW B TTRAGTE T 90 T @ T0AAE IR Enable bit (6 IA0E 70 |
TATATTEA Timer 1 TORIHI3 I1EI TR &) (TS (g% .

SETB ETI ; Enable Timer 1 Interrupt

SETB EA ; Set Global enable bit

a1, MOV IE, # 10001000B ; Set BA and ET1 or IE register.
53.% 4B TTVRID SreTrRR qreiTE B e

(Mention the Steps in Executing an Interrupt) :
935 TBRIHI TR TRIEHHE 53 a9 a7 SRy o=

s 1 «ff e e A T ooy e

21 aff cenam S IS 7 Foaeare 5 stack & FE IR .

91 aff FBRMEA AR WY (status) THATETI (stack @ FW) T A |

8t afd Interrupt vector location (W& ISR &9 2@ (M «£23 TE O™ A
TIFBLLER ISR W OF IR TOFe oY 7 ARFBER ¥ o= (RETI, Return
from interrupt) S |

¢ | RETI F=9=1 (*f X0 TRHFCOEANE TR 788 TG (@R (AL THE6 o @) fom
WA | @37 29T Af6 Stack (ATH 4UW 57 AP (AGW FEDMA POP I “=a 7T
e oz 1 wrem & fSem) o oo o Gl



N 8051 ﬁﬁaﬁm@wﬁaﬁ* __ ‘ Sa
5.9 251G o AR s
(Describe the Register. Protectmn During Interrupt) _
«af5 Interrupt handler 3 2BW W3 So@ swgyd fuw z= THRS sos zeTR AT (@
WA e opit WA AW AT WRR WE SRE e Tl wdie 1 ol $erEes
@ferBrR (34, PIEDA) IRTR W3, ©@ «ff sy fifse e T @, @ReSiEE T
THRMEA TS 01 o Ciews ©fF AT | XI5 TR AW ST T (RO BR MOV
e GReSR w7 SRR T | SRS TBRRST T S (stack) 9 PUSH 6 POP
I TR QPO WS I v T
FTRG Foace fAgafds @ﬁﬁfmﬂwwﬂwwm—

1. PSW 4, DPTR {DPI—[/DPL)
2. PSW : - 5. ACC
3.B 6. Registers RO-R7

Q¥ITA, PSW @ePEE RS Tog 16 Wg, IwarE 8051 aaﬁﬁﬁtﬁmwwﬁww|
CTCwTT TORTHT UFTe aa (A Stack @ Pushing @ Popping ¥ PSW ﬂﬁ:‘iﬁm pCL
HAF T GI TEA AFIEA | : ‘
PUSH RO (aTofice Sfieie Smmer Reas 3 a1

FIRT RO (R LAY 571 7, TS PUSH ¢ POP R 2R ol T/ | RO woradid
e 539 00h, 08h, 10h 1 18 (F w5 FM® AMA (refer) | T13 TVRIB FHW @ "R"
feeSm LM T aTF BINT A7 G (absolute address) (5 PUSH TACE T | ©fF
PUSH RO 9% #/fe3t& PUSH 0Oh =+ 33 0 | T4 45 default GRPSIER CFGa 2aiey |
i fap cfertr fdvs a1 7, iz & fiebee wwfesid e PUSH 3ats 29 |

nwrﬁamzr@e'mw R ¢ Pifimter SRBRm T[S 2

_ (Describe External Hardware, Timer and Serial Communication Interrupt)

M= ez B {External hardware interrupt) :

8051 @7 INTO (P 12) 1 INT1 (%R 13) #07 @= Low level T Negative edge 93 e
AT THEE W5 1 0% THEET ¥ Be7Y flag bit @M TN « LW IEO € IEL (TCON
@) | @R I TBRIB Transition activated {Negative edge) T¥, QIALS TCGWR AT
clear ¥ T 1 4% TVEIF Level- addtivated W, ©TA TREHFHANT TSFAT M
“fRTE 71f&® TG B Request fag 93 (Teeta g =6 |

TCON @B ITO ¢ IT1 93 TN Low level activated TBRIS a1 -negative—edgc

activated V11 €59 ceemm w0 2@ 1 3 IT1 = 0 70, ©0a INT1 PR @3 Low level 7@
External interrupt 1 @ @M% ¥ | I IT1 = 1 TW, W External mterrupt 1 edge-

triggered T 1 9% e ¥ INTL Piea &% T High @ 4398 TR Low (T w1
TCON GERSTaR IE1 flag 8% &% T gw «z Interrupt request I | (TXy IHD -
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g # et oo A L L]

Wwww

W@aamﬁm&mﬁawww,ﬁﬂﬁﬁmﬂ% ﬁﬁswqaww 1258
ffirare e 3950 Tow 5w | 1fi afg®e IHME Transition-activated ¥, o3 A TeA
request pin (¥ WES T IRFCEH T TR]R high I 9R N3 Transition *HEFFA
RFFSTTCIR B TR 3 INEITTR B request A& Low TR | T4 CPU TBRITTE (937
TR T4 1E0 ¢ JE1 TufFrSid Clear T |

T FAfgE THRE level- activated ¥4, S A A W2 request BT TR T
*ifg 7 requested mterrupt m oA T | AW ISR ("W TEWR I 0T AR fafFn
FACS QR AP WA THRT Testy WA 1 AR ISR 43 gzl fom 3RS o 3@
St i s o T

BN TORHE (Timer interrupt) : 8051 MRHRTZFIE TO 8 T1 ~v@ 16 b7 s
iR/ FIOT TR | @1 BT Rt Teoty TAR WG A WRCSRTLTIR AReg O (event) <3
VR T event counter KFT AL T T | (NFF 8051 €7 wWEGwvR 8 b3, OR 16
B BIAMZ access FAM T TSR &0 4f6 303 8 B aferdr wmwe | @3 7@ TLO,
THO, TLI @ TH1 1 &<IW 0 8 1ﬂWTxmer0@T:meermi

Ton Sigwm Ay BRWM FeT=H o foR 7 &) L‘Jﬁ@f@ﬁ:‘WTMODWW1TMOD
aﬁsﬁmm,mﬁm4ﬁﬂ1\mer0a«@ﬁm4ﬁi‘nmen a7 G IS |
AT ST RaEre & S @35 Ko @feebi TCON 9% 31 2 |

Level-triggered

threshold
t
. ; 4
Trigger Point
Edge-triggered

~ Trigger Point
f53-35.2 ¢ Level-trigger 9 Edge-trigger
8051 B&w® Tt count up FR | mwmmmcmoooowm Lo
TCON GReSIt SIwa BEWR flag (TFO A TF1) Bevg A | TGREINE (Al ¥ TCON



SOSIWWMW% | e
G513 31218 Run flag f38 TRO 31 TR1 G5 303 BEAW W= w2 a1 & | TFO & TF1
GG T} DIZWR TR 06 | :

oscillator ;

TF goes high  Overflow
c/T=0 TR when FFFF—»0  flag

XTAL .
oscillator ; flag

TR ) TF goes high
: Reloadyher, FR—-0

B@-53.9 : BIRAR wtezew

fftum &3R5 (Serlal interrupt) :

e fifammE oo ade 9=l 3185 ie wmﬁm%nagamcﬁmaamcﬂm

T YA TI TDEIT flag G0 T RI € TI 93 @A @A ¢ T aaf Ffsm 3505 Trigger

TW ¢ Transmit interrupt (TI) T T4F SBUF QTR (e wromm fdw oo 2w gz

Receive interrupt T T4 (I ¥ 7oz v @@ @ SBUF Gfesda «oem

W w3 | i oAt Tormes, Fifawm T6mee S T3 ostn ey Ry, @A Flag

QEGHNH BT clear TW 71§ R4 3 fHfmE b ToMEmba w5 55 BT RI © T1 1 3511062

B R ISR @ 3499 308 2@ @R Interrupting flag TESGHIA %R clear 391 &H |

53,5 TORRBA Ayt Swmt I

(State the Common Problem With Interrupt)

TG @3fs Ml gfenr R 8051 (e TRM I g 93 o IR (S Aot

BT W, T R 8 e Y[R TG (T TN BBER ARE W= (it e @R A

WIEFS I i 1t A, o R B0R1G-7=i¥ s Raner i w1 &% -

(3) QfEOR FFFITT (Register protection)
mmﬁzw%mmlﬁcﬁmmﬁﬂamwmw Lic
TSRS AT TS AT |

) RFe T Eryw FRm o 9@ e {Forgetting to restore protected
value
W gmmmactmnw«ﬁﬁﬁmﬂwswcka Push 991 @2 FBWIT (4T (W
R6TR € O Stack (ATF POP 40T @ 416w | 707 @35 SRE ¥W Stack 9 (U0

- T T RETI Fofm s™ma 20, o7 gonaea fSemt sfsa a8 8051 aim
wwmmcmmﬁﬁsswwm

(®) RETI 92 “f#30¥ RET 2 37921 :
W%WRETIﬁrmwmwlRETﬁrﬁfwﬁmﬁmmmREﬂaa
“f990¢ RET 927 I907 1 (ARt TSRS 5ir T T, BT THRIG oqig e
TS 0T T 932 TORIT ST ZoTe B0 (AT CATS A |
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81

¢

W |

1

¥i

®

R\ ) Y Y Y

805 1 MITTFRTRITH NS Jewt RoRRsz s Hr - [ el
B9 : 8051 TRHFCHIAER TS TEGTR THRTHT mw‘ﬁmﬁam@aﬁ flag bit
TS FA 6@ Clear 11

TI ¢ RI 34 G5 TW? : [
T3 : W B 1 TeT @3l 40ET RS T, @ RI TG flag @ (1 (0 aasmi‘i’
(s Ze S TI IR flag G5 2 |

Interrupt service routine {ISR) I Interrupt handlermam? _

TER : TN (AR (I RTANG RAVT T (N (BB (W TR A G B P A
O SRS ITA SIF Interrupt service routine {ISR) I | «TF Interrupt handler-8 369
ISR THRITEI APITR TS T 932 Fwers {5 fToiReoms -0/ 805 @ie i) I |
ZBR 537 8 THRG (SR (Bfe i <2

B : afSls ToRIG-97 T (e B A AT, A ISR OF W 4R ¥R A0
(597 T3 A7 | ISR 9 WIS Q1A 0 O NI CTITPa eP5its BTG ¢S99 (Bfdm
[

IE QS5 e Jie

T : 8051 MILHFEAITR 377 THRHT FUAIT & IE register IRTS = 1 aft 8 57
4% farry @REPBR (SFR), 7 weredd creafy A8h fowiam wafis |

Timer 1 THRIHTE FEF T &7 (IS Bt 4

BWW : Timer 1 TBRPOLS I T & (76 E&A

SETB ET1 . ; Enable Timer 1 interrupt

SETB EA ; Set Global enable bit

hll ) _

MOV IE, # 100010008 ; Set EA And ET1 of IE register.

8051 A THRG IR 62

ism 8051 &% INTO (*m 12) = INT1 (va 13) PR «=f6 Low level 31 Negative edge «R
e AT THIAT 9WH |
g TBRD flag bit TR T &g |

o : s ZTRITHR T B8R flag bit ST T TIERN [EO € IE1,
BiZas FOMIET flag bit oTR Y 4 |
TR : 1217 ZTRGT Overflow bit @™ JW TFO 6 TF1,

so 1 FifR= SHRITHT flag bit TR 7 fore |

Taw : fHfaam THRENDT flag Rbstena am T1 @ RL



vy sy wer T

8051 TRCHTRCR T BT o N

»

| wm@%ﬁmﬂﬁ.wwﬁﬁwwww?

~OG : FRG Interrupt handler @ Fo7 g WG ww-ewqcfﬁw AT T ZW, @ T
TORE oS 16U 799 (O S fie yie) e T AT SRR Q%R S RS A |
wefle o @ TR @fResE (397 - OPYLAOT) TITR IR, O ofF T3 ffss 7are =1
(@, ST W B0 wwrs 1 o (e w13 A | - '

531 TG #HH PSW RISTHRE PR AmmitTel g et S

%mnpswmﬁﬁmwmﬁ?w,wsosmaﬁﬁaﬁﬁ-mwcﬁwml
(T THRANTY $FLS 4R (T Stack @ Pushing 9 Popping ¥4 PSW Rf&=5iaca 74m|
! T 93 e A | '

30 | XTRT A AR QSR Wrw vl ot =)

Tt : T Fowes RS GRrbreTae SRR e T 2@

- 1. PSW _ 4. DPTR {DPH/DPL)
2. PSW 5. ACC -
3.B 6. Registers RO-R7

QUTA, PSW TR WAE 7oT 5 Whe, TR 8051 €3 Rivy fri wrl o 39 79 |
CIUFTa TTENHT SFCS QR 0 Stack 9@ Pushing @ Popping ¥ PSW (femSTats s
T At 90 Taw wifegat ) ' '

38 | YT TEEHH THRMBA Flag Rbovma wm He -

B : AT TCeWR IBRIBA Flag RE6TR <9 &0 < [0 6 [E1

3¢ | AR Y TBRITTT TSI o0 391 Ty & g

To7 : AT IR IS RS trigger A W,-‘I?ﬂ‘— s Low Level Trigger -8
Negative Edge Trigger. ' '

3 | TIRUR THRIBT flag ROwTeR =g ford |

Ta7 : TR THRNSY 5% SRR w9 1t overflow flag Té‘o 6 TF1 TR |

591 ISR G2 7feg stw Ry
- B8R : THEG AfSH #fow (Interrupt Service Routing) @3 7f%a Fi 77 ISR |
St 1. ISR 3 (S87 ¥ T9re i @R '

A

Tow : afeld THas @3 s cwifre Rffe @ A, ISR a7 ST qEY @ 90
SR Tt =t '

A R A (e ) A A Y

qH{6 RORAD SR Yietarstt ford | . [T : °58, 'S8R/

Ba7 : 3l TG e MRUGRTGIAR Fova Gtere wepre e -

> Qi O beiw far=im Foem 0y 3

1 «fb et IR 9 g Froem S5 stack @ & @@ |

o) «ff ITALHR TETA WIG (status) TEFATSA (stack @ 7F) wH M 1 :

g1 «ft Interrupt vector location (203 ISR @3 f¥oMl @7 wqR wi® & *@ |
TIRCFIFTGT ISR T ©F a8 ToT A48 71 ARFOBTR (I B {RETI, Return
from interrupt) S |

¢ RETI T (5 0 TREFFCBETR O 40 Sagie (G o 35 o o) firea

ST | 97T 9T @ff Stack (TF QU ¥ NI ey WMEBRE POP WA AT TS
fRwr ot o 1 oree & iR et TR o 9 |




2%

Q|

LR

sos1mwwmeﬁﬁrmm¢Maﬂﬂm‘
%wn : 8051 wikTEhI S5 RO Bt Wity | (TP A¥F RESET 36 93 ROmnk
Bt e facawet = zw, o1 8051 97 vy wufd RORT S it Tope wm v ¢

Noe Interrupt Flag

1. Systern RESET RST

2. External interrupt O IEQ

3. Timer/Counter 0 . TFO

4, External interrupt TF1

5. Timer/Counter 1 TE1

6. Serial port RI A T]

Interrupt service routine (ISR} ¥ Interrupt handler ¢ 3w & Srpe w1

WA, 8051 ¥ ISR TN ¥4 |

| : ¥wmed 7 B (nterrupt Service Routing) 9% 5f¥d am wov ISR =D
YOS @ &+ 936 ¥ Interrupt Service Routine (ISR) 911 w1a=s | ofeft ToRmBe
W] (ReifaTe AR (R 91E, T ISR G SIS ¥R WA Gt (S87 w0 | ISR 4T
NS YT TN W GRAMA (NI P oG (o9 Bfier apm | svmm censimew ¢om
BOE ey Tn (x (kD (T ATTETE W ITHES A TS T O T W, O
Interrupt Service Routine {ISR) M1 &f6tF Interrupt handler-8 I | ISR TRV
APRA AT W 9w TS a3 TEIew D/ T AU | A @
RS Mufbs Tu, ©F 1 e R i g T R (@ETE ISR @ branching
¥ | ISR e T 9 RETI o= munw 7ne 71 ¥6m@G s ¢1re n cerrm
(COMTA (T3 BORME §%) oAU BACS SNF | TR FW XORHE 98 TW, A PC (Program
counter) (3 (U T W T, S Interrupt vector A | aft FORIG Berm &) [SR a7 9t
fowm | .

8051 % YORITPY Svweiren 1 ZieR o =¥ o Sroe =4

W : TY9 8051 @ *IGUR ATHM FA TW, THA 03 TORIDHGLR N1yl faes Siftrat wepme
W

oS T m e o (O¥ (Sw
{Interrupt source) {Flag) {Priority level) (Vector address)
External interrupt 0 { IEO Highest 0003h
Timer/counter 0 TFO { 000Bh
External interrupt 1 { IE] { 0013h
Timer /counter 1 TFi . l 001Bh
Serial port Rl or TI Lowest 0023h




SO e e L = e

8051 WIRTHFRTRAIGR TORIG vaq

|
>0
S 0
INTQ____ 0 00C3H
1
= L5
FO > COOBH
I
=0
—— 0 .
INTL______ A | IE1 00C3H
i ) .
_” l 1
0 =
TF1 » 001BH
T1 —I™N . 002311
R L/ » 00

B2 : 8051 @3 3R @ ¢wBw B

¢! TOEST AVRA SETeTT 6
Bt : TOAT wwf wfe=h aifeus fReTR 8051 (e Sy A g 9T WOF TR (I
T T WA, WA @ e R wETe | ufi e T0RS e QR T 2 3R
A AW B 70417 ) 307, SR PR ToTaes-ovife Rmecen s a2 23 -

)

®

()

cafenbr TTFFAT (Register protection)
m@%ﬁmmﬁﬁwmmwﬁcm@%ﬁmmmmw e
IS W e N | ‘

TS qm “fegm FRw were T TN (Forgetting to restore protected
value} :

W 9T TN AT QA QREEORETERT® Stack @ Push 91 €3 ﬁmﬁi‘ ATE (3
RETR 4 1 Stack (IS POP 3906 WA Nwl | T @B MRS W7 Stack & (WD
WM ) T RETI Aea sroim za, oxe e fam sifis xes 8051 qf wha
IR TR | TS (2w AR R5S t I7a | '
RETI W7 %R%¥ RET 9% T3 -

TURIG T RETI U1 121 0N 7% | RET Ut TVRI0EA ¢ 3 1 | RETI <4
#RNE RET 292 T 1 cettarm wroifisna bamg W T, 26w T0RIS oqRn wem
T TS SN QAR FBRNE Tl T BT (AT TS AR |



M4k

m Ay r. " ————"t i PR ————-t A e I T

Wwwm

Y|

1

F= ——

ﬁm#wmﬂwmwr@amaﬁrmﬁwl
M:mmmmmwmaWaﬁwmg
AR (masking) I TAERR (limasking) T G 67 NAGT AR T W
S IE_@%ﬁmmﬁi‘(EA)@wﬁﬁighcwm%m@m,m@ﬁﬁmwm
TORIDGTT I T |
3| EA 93 T fadmet
uﬁEAwwmifﬁwﬁmwwm@%ﬁmﬁ {48 High 40 |
I EA = 0 78, O TS R0 High @6 3 THRHE 310 T A |
o1 AR I ZVBE I AW & & TORE TW Enable bit (16 IS T |
THIATTRA Timer 1 IOMIHTE FIF AR T QTS A :

SETB ET1 : Enable Timer 1 Interrupt
SETB EA : Set Global enable bit

<}, MOV IE, # 100010008 . Set EA and ET1 or IE register.
s QEEWR TomE 30

" %7 : 8051 @¥ INTO (P 12) 1 INT1 (Fm 13) Pitea @6 Low level A1 Negative edge 43

T ATE TOMIS WH 1 @3 TORLEY W O flag bit ST TE : W [EO € IE1
(TCON) @fésBR) @ Ui THmS Transition activated (Negative edge] W, ATTF
WEGTIR B clear 330 T4 | Tt 510 Level-addtivated ZH, ©W TGRS Seraaid
TSR AfRTS s TOMT BA Request flag 93 (LR e = |

TCON @RFOIER ITO @ IT1 @¥ WTN Low level activated TGS A negative-edge

. activated TORIT Frdm cofan® 0 W | A6 IT1 = O TW, SW INT1 3 «F Low level T

External interrupt 1 @ J&5% TW) af% IT1 = 1 TW, @ External interrupt 1 edge-

triggered 201 W% (O W% INT1 P 3 AREEE High @9 *8! TREFE Low (U T
TCON @RFId IE1 flag [0 o6 = 9 @3 Interrﬁpt request IR | AT WIS
TS @ (R AR G T T, ORGSR frea s PEen 12 T
fafe AR 3958 2o Bfow | afw Afge ZBRAE Transition-activated TW, $W SR LS @Qﬁ
request pin (¥ WIS 43I T T TR high I 4R TR Transition A
fifsoaara &1 WHe T MITHER T request 1430F Low T¥73 | TR CPU TSRIGT (537
T <4 [E0 ¢ [E1 e Clear T | "
fis fETs TOAIS level-activated T, ST NS TG wE request (3 FHSA AT mcl
4 9 requested interrupt JFSSI Tedg XMW1 #TR ISR 9 TETA ‘{G‘J ot R
A0 A T W TR Teotg A | HpAbA ISR @3 @3 form T Semw TG
Brsmmieers i wgm fom m



R L TL P R

ul raprier o0

a4 At - Oy cOvnl o

86.5 1 -mwﬁmma i‘%‘p»‘r}‘ p qa;

PR w0 LK
T -t TR

b ﬁﬁwmw

BT : 8051 FIATHFFTRIENER TO ¢ T1 A1Twa 16 5 76 Sr3amw/FrevrR 7uwe 1 @1 513w for
Besty TR O RN TIWHFCIETR T25% G (event) €3 FEHR A event counter REHR
FRTA I T | (XS 8051 a7 EHIOE 8 R, iR 16 (WA TRAW access IR T
ATORF & 5 A 8 452 @fersR It 1 @ el TLO, THO, TL1 8 THL 1 &R 0 8 ]
THEE Timer 0 6 Timer 1 43 3@ | -

o7 Biu ey SRR SRR T (iR @3 ) «3F QRESR TMOD I9TR <@ | TMOD
qafs 8 ftha @feeor, T R 4 48 Timer 0 ¥’ THTF 4 &0 Timerl @7 S0 WIS |

IR SRS RoEee o) wo1e @3f6 fATe (afEes TCON TR 341 T |

Level-triggered Edge-triggered

. .

threshold

i rrr————e—
t —>

trigger point
trigger point

6& : Level-trigger @ Edge-trigger

' 8051Wﬁmcoumupmmﬂnmm@%aﬁr&saﬂﬁcwoooom-aﬁm,w

TCON GREPSTR ©ITwA BIRNR ag (TFO I TF1) T°1g 3 | JRYIFIAL (T 7 TCON
RISTER BIRWR Run flag @8 TRO 7 TR1 G 33 BIRAR WATR4~ 9% 341 70 1 TFO T TF1
(18 TR BIRWR THRE T |

asctllator ? .
. TF goes high  Overflow
c/r=0 TR when FFFF—»0  flag

XTAL
oscillator

- TF goes high

C/T=0 Reload yheny FF—»0



Tt Aty &0 el - Ar

o

S1 O e - il Bl

i

ol

RO AT I (I IO T TS T2
B : 2O #HArs S GRS ImIEs W A IS A
1. PSW
2, DPTR (DPH/DPL)
3. PSW
4. ACC
5.B
6. Registers RO-R7. .
IE Qb Rbems 7= e |
B9 : 8051 TERTHRCEEEA oy TORRE FUER W IE register T9RA 9 W Al
4% 8 fie RCTe GIePSR (SFR), W SreTad uewifi Ash farm wcfes | aff a9 bit-
addressable EFOR | FTs @7 RBETH Srowice FUsTo 3| 31 20
0 X 0 0 0 0 0 0  Value after reset
IE EA ET2 | ES ET1 | EX1 j ETO | EXO | Bit name
bit7  bit6  bit5  bit4  bitd  bit2 bitl bit0

EA - Global interrupt enable/disable :
0- ANE interrupt requests WY A |

1- 7S interrupt requests IEA IR |

ES- Enables or disables serial interrupt :
0- UART system (¥ interrupt Ty FACS AR 1)
1- UART system interrupt Be5g IS *itd |
ET1- Bit enables or disables Timer 1 interrupt :
0- Timer 1 (FN interrupt Ty IS AMA A
1- Timer interrupt $&F T AW |
EX1- Bit enables or disables external 1 interrupt :
0- Pin INT1 logic state 9% ¥R @M interrupt T TS A 7 |
1- Pin INT 1 logic state &% ®R3¥M interrupt <77 FACS M |
ETO- Bit enables or disables timer 0 interrupt :
0- Timer 0 ¥ interrupt Seeg FACS A |
1- Timer O interrupt $&9F $aACS AT |
EXO- Bit enables or disables external O interrupt :
0- Pin INTO logic state @3 ¥ (I interrupt Trorg IACS AR 1
- Pin INTO logic state &7 “fR<S interrupt Be e MR 1



eyt = F e fla T EE i

8051 mmmmiﬁm% Sbrd

31 8051 mﬁﬁmtﬂmﬁhﬁw: : -

B : Te e offt 7Y Wl ARG (@ T, w¥R RI TP flag G (A (WTF 0 AT

(s T wUA TI TT1AD flag &0 X0 RI @ Tl 93 (1 (@FWG @6 7o @9is e Bomars

Trigger T | Transmit interrupt (TI) T T3 SBUF QPSR ceifred) T oy ¢m =@

@, Receive interrupt TN TXR (¥ e (eI 8IS 70 W3 SBUF RfEFDIa ot o)

S I ) BifEE o TomE, HifEme 35meh s PRI o T o, 97 Flag

CGTR A clear T 7 1 IR GG HFATE 0% THRMSZ &= %6 T<x RI @ TI | THEADR
Be TR ISR @ f9dRY 7S T G Interrupting flag TFUSWR W clear ¥ T |

R K\ Crpreaeres) A A &
Y somaanﬁemmeﬁﬁmnvﬁ@ﬁwmmeI
L AT N R
31 ToRME AR A =y
et : TR 053 BB |
9| TORNG Sastdret ¢ (ol SRER BN 9
BT : WO 5.0 AHRAT |
81 3OS TRW QRfSPER IE If I |
, B : TETRA 5.8 AR |
¢ TORMT Fifm ¢ waiiEm T afEn e
T« TR 5Y.¢ TRABIT |
| FORT TuE @RFSR R 3 =
B : SO 5.4 TR |
q)| EDRITEY My T i ]
TR ¢ RS 35,5 TRPET |
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o Under Stand LCD and Keyboard Interfacmg
_ﬁ-‘ifﬁ-‘i‘, ke Wl Ty R T TR AR T S S N SR e T ey TR TN i N T e el L B E BN R P,’
3.5 A vz B st 2t

(Describe the Pin Diagram of LCD)

wiyfF T LCD w53, Gfafes s e | LD (Liquid Crystal Display) o] a7l
WA (IGS AT ey w%A | 16 x 2 LCD ford wafs wor aifere wfess, = fifey
feers ¢ MED RIS WiE IR T W 16 x 2 LCD e «ff &fS aZw 167
wﬁmzaﬁﬂmwmmaaﬁﬁWSxﬁmﬁﬁﬁme:ﬁwwﬁ
16 x 2 LCD, HD44780-43 {57 S (1 = :

6| s| 4
14[DB7 |
12|DB5
e LCD
10|DB3
9|DB2
“§|DB1

7|DBO Va YV, V,
2[ 3] 1
10k
+ 5V >— —

fé@-32.3 : HD44780 (16 x 2) LCD-43 {5 staam
w3 HD44780 (16 x 2) LCD-«37 s T :
i. DBO-DB7 : 4 3% Tt 3, ©ibt ffraa/+om 303 |
i, Vss,Vdd : (o0ow el e

iii. R/W : LCD ¢ 129 31 LCD T #4¢ e £ |

iv. RS : @%@nﬁﬂﬁﬁamamiﬂwmemﬁmﬁm
fodites s T

v. E 1 @AEE | off LCD 8 Remyeien (R/W) SRR s 3t SR

=07 | 4t High T INR T 0R Low T4 IS T |
vi. Vo . @5 LCD contrast f#7 |
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(Describe the Instruction Register, Data Register and Busy Flag)

HD44780 (16 x 2) LCD-a3 1o RiSroiy wng :

(¥F) ©F @FOR (Data Register)

(¢) IS @AEHR I TFERA @REGIR (Command Register or Instruction Register)

(¥) Tt AR (Data Register) : T ARPER @3t 8 RBa @ferdm ) afé LeD-ce
anfifs o7 Wit IW 1 LCD ¢S emhfs w2y ASCII W & 1 «afb Display data ram
(DDRAM) 932 character data RAM (CGRAM)-9 (@ ©9 ffRe (write) T@ ©f
ANIFSI €A F@ | DDRAM A CGRAM Z(S (¥ o4 “f5® (Read) TR ©18 MU
KR TR G IR I T
Register Select (RS} Biranwem wiam B4w31 13 GReER ﬁarﬁ 7 W | A @ T

T TOET—
Register Selector
RS R/W
0 0 LCD (S 435 IS AT W |
0 1 Read *busy flag (DB7) 9% address counter (DBO to DB6}
1 0 LCD & &% 1573 |
1 1 LCD (/7% 93 0T |

() FNE GEHR A PGP @®OBE (Command Register or Instruction
Register) : Command register 3 Instruction Register a3 8 {353 et «fb
LCD (% &T7Y IS TRFIFFRR YRS I | LCD (S otay a6 =1 g s,
s&fdfae e @xF LCD S5+ ¥4, 5 e w21, i srgw otibe 39, o fmme
¥ ¥™4m 3w | 9fF Display data ram (DDRAM) @3¢ Character data RAM
(CGRAM)-% W70 €1 ¥ |
fAf% ¥ (BF-Busy Flag) : #87 Fofdat smifg 3t =t Roimr & oge & 71 or
o) BF 19 LCD % aaf6 3F® (71 |
S0 GRS TS St
(List the LCD Command Codes)
LCD-97 TS (Hex code)-a¥ St firs Srare a0 2oet « |
| Code (Hex) ! LCD Instruction Register Commands ]
LCD ##1 «R%I17 373 (Clear display screen) |

Return home

| FPIRA SREW AAHD 9FR FAERS I {Shlft cursor to left) |
feers sHm FAIS 3@ (Shift display right) |

[



- Ar o 2

38

1 ety

—6 arr;m R ;Tﬂﬁtﬂi 9T FARRS I (Shift cu:sor to u;;ﬂ) 3
7 femars e geias IW (Shift display left) |
i f&e @ A I= (Display off, cursor off) |

A feme =T ¢ T WA {Display off, cursor on} |

C f& e == @ 3313 == (Display on, cursor off),

E fos o @ W A% ¥w@ g (Display on, cursor blinking) ¢ -

F ety WA ¢ 7% filSh @ = (Display on, cursor blinking) |

10 '@Pft'ﬂ SREA INMF SRS ] (Shift cursor position to left) !

14 PR T mﬁm AT ‘iF!‘IGﬁE T (Shift cursor position to right) |

18 soupef feeate aafae grefie 32 (Shift the enf_ire display to the left) |

1C vy oot wlafAt RS T3 (Shift the entire display to the right} |

80 TR YW AT GPCS WA S (SR (¥ (Force cursor to beginning to
1st line) |

co FIPEE QW IR GRS WA & (@R (¥ (Force cursor to beginning to
2nd linej |

38 2 A%7 8 5 x 7 (MU (2 lines and 5 x 7 matrix) |

33.8 LCD- (T ©ivt et ¢atiatn

(Write Program for Displaying Data to LCD)
'NO' % LCD- (& fome ¥ & cafih :

; calls a time delay, before sending next data/command
; P1.0 - P1.7 are connected to LCD data pins DO - D7

; P2,0 is connected to RS pin of LCD

; P2.1 is connected to R/W pin of LCD

: P2.2 is connected to E pin of LCD

ORG QH

MOV A, # 38H

ACALL COMNWRT

; INIT.LCD 2 LINES, 5x7 MATRIX

; call command subroutine

ACALL DELAY  give LCD some time
MOV A, #0EH ; display on curser on
ACALL COMNWRT ; call command surcutine
ACALL DELAY ; give LCD some time



St ey N OO iy

a%ﬁeﬁ-méw' L T e

MOV A, #01 ; clear LCD
ACALL COMNWRT ; cali command subroutine
ACALL DELAY _ ; glve LCD some time
MOV A, #N' ; display letter N
ACALL DATA WRT ; call display subrouting:
ACALL DELAY - . ; give LCD some time
MOV A, #'0' ; display letter O
ACALL DATAWRT - ; call display subroutine
AGAIN : SJMP AGAIN ; stay here
COMNWRT ; send command to LCD
MOV P1, A ; COpy reg A to port 1
CLR P2.0 ; RS = 0 for command
CLR P2.1 ; R/W = 0 for write
SETB P2.2 ; E =1 for high pulse
ACALL DELAY ; give LCD some time
CLR P2.2 ; E = 0 for H-to-L pulse
RET
DATAWRT : ; write date to LCD
MOVP] A ; copy reg A to port 1
SETB P2.0 i RS =1 for data
" CLR P2.1 ; R/W = 0 for data
SETB P2,2 ; E = 1 for high pulse
ACALL DELAY ; give LCD some time
CLR P2.2 ; E = 0 for H-to-L pulse
. RET
DELAY: MOV R3, #50 ; 90 or higher for fast CPUs
HERE2: MOV R4, #255 ; R4 = 255
HERE : DJNZ R4, HERE . ; stay until R4 becomes 0
DJNZ R3, HERE 2 :
RET
. END
3¢ 93 alim A-qey s ot
(Describe the Organization of a Matrix Keyboard)

liE B-EY 433 sy @3 T T ¢ NG THRTELR, T oS WRSFFBEAT TiorE O
TR 2 T8 | B-RE 9B HMI (Human Machine Interface)-€2 We= @3 4B @G
embedded system-a 9% g Wt | il g o R R € TR @l o
ﬁmﬁﬁmmﬁavﬁmwmqmnwwﬁirwmﬂamﬂwuwaafﬁ
FICR T G A A MR Aol T G T o 71 B-and wemEm <8 @
AEGLE AT 317 922 93T “B 5" @RPIR TE | QUSHUE R D R O e et

AEG A

T



Cl Cc2

A
RI—2 P

C D
R2—H—

Ba-3.3 : azfb F-cars uffym f$5
a8 H-A 46 - A, B, C ¢ D | AT @ W) Arere D qn w2 TRET i eew
W% | A ® 92 98 CIR1, B @3 76 C2R1, C A 3 76 C1R2 @A D A @23 55 C2R2 | 93
rrahfE MFS (weire WIS e foram W=
cr C2

A B

Rl
C D

R2 ——--
Ba-32.9 : 86 e
aFe @ wEFern ¥ 6 AR frw ofie | wRTHEGET (nlE now Ben R e
TS access FH 1 8 TGA (MR Awrw @G 8 x 8 B w3 @lw ol Tira=rgrER
TR AL T AW | 147 930 Bre 5o Avmn 7 70 oww @ i ¢ 9 wemw watn 9’
e 2of2 @, WA AH ¢ FATI TS @ AN T | A 4 4 @Bz o He
(TS fores et =T - '

Coll Col2 Col3 Col4

SW1 Sw2 SW3 SwW4
Row1 rS 8—0 rs 8—0 [-8 3—0 rﬁ—o

-0 I T2 3

SW5 S5W6 S5W7 SwWa
Rowz [0 O— [T O 0 84 53

4 5 : 6 7

SwWg SWI10 SWil SwWi2
Row3 [ O O—f ) 56— 50—

T8 "9 T A B

SW13 SW14 SW15 S5W16
Row4

2
:
!
.,

foa-32.8 : 8 x 8 cuffjg P
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32.b 3T F vt =TT ¢ BiRFEETE gt
(Explain the Steps to Detect and Identify the Key Pressed)
frse fomm TETEFETEERIT A B-@TER T A T a7 TS BAG AR A
WTESeS 241 7% | M- AR 7 S scanning 3@ |
' _

(=3

5 é ﬁé o é B‘;é
Port 1 3 e )3‘:!' §/.r >0/of
Do i 4 Va4 AAA—
7y elby oS yolt o RS
D1 £ L 172 AAA 3
Byeol yo|9 Yorl8 Yo R6
D2 Vd Vi Va AANN—4
YoEY AP yoic y e R7
D3 L 12 s AAA
: RS
8 a 8 B8
Port 2

foz-33.¢ : 8051 9z iy F-@AST IHoRTELR

TRTFIICHITCE 316 2o A-51o1 1% @ Fofere varg oy FAess wisteren wepre o -

31
Q|

8 |

@1

WETFTCGIAR H-@AETE TGS FH IQ |

TRIGFISTHITR 7 M e 373 WGBS latch ¥ 0 T4 |

(3) % T2 (AT THR WA, D3 - DO = 11 — 11 W O (I B-5191 g qag Iwisf
# 76U ¥ q AT TS T |

(*) " @ T faba W% 0 T O (e A1 gEwE W+ € D3 - DO = 1101,
SR D] FEANT (FF -5 T | '

(M) a3 B-sio AT R NREFFCGI F o o ofew 3@ |

TREEFRFTGETR SEFE DO HRITS 0 (Low) TR R 3AH BA0a 17 (403 s I oF

IR | G WMATHILHAR FARCTRLS G @22 T S SHE TR 79 | 70 B3 @ FES

@ A5 TR | wSsera e RS MATT ST T

MUFFTIR 7S TS LTS DA QA I G (P o A1 AR 39 : @

i (FH TR 1T 7 2GR 1 T AF |

GO @F ey @ fars st ol s @ e af AT @ TR 7B B w v

@ FF AR H e T W |

AT : AEA & D3 - DO = 1110 93¢ F9HE &7 D3 — DO = 1011 1 8 ) 51
T TR e AR A XA DO 932 FA D2 1 [T T B BN (AU QAR R AR 2 |



Sorr ) - wﬁmw@mwngmﬁcﬂm -
2.9 I (M # ST WRT ASCII code "NTT F-ErE sitaefoT ettty

{Write a Keyboard Subroutine to Send the ASCII Code for Preased Key
to a Port)

@ (MG F BN &N ASCI code ™A B-QMS Awfa cenamy e 6@ (Flow Chart)
fees vt == T

L Ground ail rows I

¥
—'[ Read all mlumnl_l‘—

P -

Yes
No 1

Read all columna ]

No

Yes
LWait for debouncej

L Read all cojumns ]

No

I Ground next row ]

No

Yes
{ Find which key is |

@ scan codde fro;_]

Returm

B33, : oM -5 &1 ASCII code Ao -@and At (e =g B



GeiAS @ éﬁ-:@wa‘ TR - ' Sord

; keyboard subroutine. This program sends the ASCII code for pressed key to PO.1

; P1.0 - P1.3 connected to rows and

; P2.0 - P2.3 connected to coloumn

Kl:

K2 :

OVER :

OVER1:

MOV P2, #0FFH

MOV P1, #0

MOV A, P2

ANL A, #00001111B
CNINE A, #00001111B, K1

ACALL DELAY

MOV A, P2

ANL A, #000011111b

CJNE A, #00001111B, OVER
SJMP K2

ACALL DELAY

MOV A, P2

ANL A, 00001111B

CJNE A, #00001111B, OVERI
SJMP K2

MOV P1, #111111108

MOV A, P2

ANL A, #00001111B

CJNE A, #00001111B, ROW. O

MOV P1, #11111101B

MOV A, P2

ANL A, #00001111B

CNJE A, #00001111B,ROW_1
MOV P1, #11111011B

MOV A, P2

ANL A, #00001111B

CJNE A, #00001111B,ROW_2
MOV P1, #11110111B

MOV A, P2

ANL A, #00001111B

; make P2 an input port

; ground all rows at one
; read all column {ensure keys open)
; mased unused bits

; till all keys release

; call 20 ms delay

; See any key is pressed

; masked unused bits

; key pressed, find any row
; check till key pressed

; wait 20ms debounce time
; check Key closure

; masked unused bits
; key pressed, find row
; il none, keep poling

; ground row 0

; read all columns

; mask unused bits

; key row 0, find col.

; ground row 1

; read all columns

; mask unused bits

; key row 1, find col.

; ground row 2

; read all columns

; mask unused bits

; key row 2, find col.

; ground row 3

; read all columns

; mask unused bits



o By OO lrbat] v Era AL = L. T Ot bt e

o

wo T SiRGERTEeTR TS YNATYS B X
CINE A, #00001111B, ROW_3  ; key row 3, find col.
LJMP K2 | ; if none, false input,
; Tepeat

ROW_0: MOV DPTR, #KCODEQ  ; set DPTR = start of row 0
SJMP FIND ; find col. Key belongs to
ROW_1:MOV DFTR, #KCCODE1 . set DPTR = start of row
SJMP FIND ; [ind col. Key belongs to

ROW _2: MOV DPTR, #KCODE2 : set DPTR = start of row2
SJMP FIND _; {ind col. Key belongs to

ROW_3: MOV DPTR, #KCODE3 . set DPTR = start of row3

FIND : RRC A ; see if any CY bit low
JNC MATCH . if zero, get ASCI! code
INC DPTR : point to next col. addr
SJMP FIND ; keep searching

MATCH: CLRA ; set A = 0 {match is found)
MOVC A, @a+DPTR ; get ASCII from table
MOV PO, A ; display pressed key
LJMP K1

: ASCII look-up table for each row

ORG 300H

"KCODEO : DB '0, '1','2",3.

KCODEL1 : DB '4",'5,'6', '7'
KCODE2 : DB '8, '9",'9', 'A', 'B'
KCODE3 :DB'C, D, 'E,'F
END .

s ROW O
; ROW 1
; ROW 2
:ROW 3



5

2
-3

8|

ol

-3

]

bri

Busy Flag &7 - et « "38)
W% : LCD-93 Register Select (RS} For=ieTa T Boitam WIS @RS ¢ ©i5 @SS
o5 = 7w |

16 x 2 LCD TR § wmmy |

Bon : 16 x 2 LCD %Tte aft &S AR 16/ aa srea iy 2 w12 ol 227 e |

w3l IS LCD-Ga 7 for )

Bew : 9% &S LeD-az =W gz HD44780 tafs @B 16 x 2 LCD |

LCD-4% 3918 Gferdnm 3w Jiy

B : PG @ERPOW LCD-( 4UnH TS TFEFFAIR MR I | IS T LOD (B A
(B e, ) spfadifes Te qam- LCD 5t 33, =1 %R 31, S15ia g foe w1,
foome fommet Sonfs soivm o «fs Display data ram {DDRAM) 932 character data
RAM (CGRAM)-43 9 €It 377 | '

 LCD-<3 Wit GRSt sra fy

B& : LCD-97 Tt @B LCD ¢ emffe w1 49 79031 LCD (S gwffs TRy ASCII WA

%W | «f6 Display data ram (DDRAM) €32 character data RAM (CGRAM)-9 (@ oy farfare
(write) T ®1 TAAULSTA €9 W | DDRAM A CGRAM 30 w7 e (Read) 7 =g
AMRFSI (T TR & %S T |

LCD-3 Register select fiieR ow &y

T&4 : LCD-97 Register Select (RS) Pt Tumm B4 s feEoT @ Bt @férsr
IGEILEE T Ryl

LCD-&% Busy Flag (F)-9% /% 97

¥%4 : LCD-49 Busy Flag {BF) LCD (o AR o e WMW ow f5 1
TR a3 IS oy |

Hex code-9 (T (FM 4 LCD command-437 7 ford |

¥ : LCD- 43 318 (Hex code)-a7 S iy Bard 41 T

Code (Hex) LCD Instruction Register Commands
LCD *ml #fiss 374 {Clear display screen) |

Return home .
PR SEE TS @IV ST W0 (Shift cursor to left) |
feTste et gifee 33 (Shift display right) |

h B N =



33

do |

0|

|

b L3

38

P e e

W& : ol - o e A ¢ IMom g ofiw B e ares @ aa® HRew
WS WHRT FA | T G0 S 5 A0 A W@ QI oW TR 9wl W o Ame
Aot @ wEfl nfE#S o 3w - sl 9} g A e Iw g3 9 B
511" R Gt 313 |

iy v B »w w3 =w iz H-crd e a1

ot : s a3l wm oty @Y et o

C1 Cc2
A 4B
DA 4B
Rl—p—p
C D
ot

_ oz - vt F-@ oeffm S
€3 o6 A(R1C1), B(R1C2), C(R2C1) 8 D(R2C2)
a3 4 x 4 fiw - 5w MESDZ &7 pressed key-u F91W @ M Ao 37 qw¢
pressed key v |
W W : D3 - DO = 1101 93 T &5 D3 - DO = 0111
B® : D3 - DO = 1101-93 &= [FfE® 1R DO @3 D3 - DO = 0111-9% w1 it e
D2 | SR A% ¥AIT @ AN T pressed key TN 2(Key 2)
LCD 1 pfa o :
B® : LCD @3 %% = Liquid Crystal Display.
LCD-u3 2Rk uft Reeilom m o |
B : LCD-9% R 7S feorieea s xom -
(®) ¥=5a @
(¢) GBfefa=m |
#f&* O™ : (i) DDRAM (ii) CGRAM
¥ : (i) DDRAM (ii) CGRAM @3 4« fars cram zm -
{i) IDDRAM = Display Data I_Qead Only Memory

_(ii) CGRAM = Character Data Read Only Memory



() &€ - 10edle] Ny Ak -CbAR

"G © F1-CATE ReBRTEER e

>

Q|

]

7% 16 x 2 LCD (HD44780)-a% Prow1a T fre |
=4, @0 14 9 LCD @31 Fiwemn ste o | : [t : *ye)

&1 : 93 HD44780 (16 x 2) LCD-«1 fotm 3fan

i, DBO-DB7 : 4ﬁﬂvsmwsmﬁm/mml
. Vss, Vdd : corw iR fim

ili. R/W : wnﬁﬁwmwnmmﬁmﬁm
iv. RS : cfertE R B 97 sy SRR m Gfectr ¢ o afetr
v. E e Bm @B LCD o e R/ wW) SeiamR iR a1 wide
| ¥R 1 46 High 201 #1e7 28 43¢ Low T woidea 27 1
vi. Vo : 9% LCD contrast f¥ |
LCD, HD44780-43 ¥ ©ioiary = 3% | _
W, LCD-«R 4 Tty o 37 | . (et : 58, el
¥4 : 35 LCD, HD44780-97 i Sty oreiree! et »
6] 5| 4
DB7
HDBG_ o E R/W RS
12|DB5
1|DB4
19/0B3 LCD
9| DB2
~8|DB1
DBO vdd v, .Vu
20 3} 1
-
10k
s 5V >J =

f531 : HD44780 (16 x 2) LCD-4% fim Shigm
HD44780 LCD- mWﬂMem@wmw:

- B : HD44780 (16 x 2) LCD- aaqﬁ@%ﬁwm

(F) w1 @ferdr (Data Register) .
(¥) WS @SR 2 ITHRW e (Command Register or Instruction Register)

- (F) bt QPSR (Data Register) : ©ib! @O 93 8 7 qfertr o LCD- &

t

anfife oy ¢ I LCD Co enbie wuy ASCIL TA zX | «ft Display data ram
(DDRAM) 4% character data RAM{CGRAM)-4 (1 =) ffs (write} TI 9



ya8 meﬁﬁm

ity

mﬁwmmqmlDDRAM?TCGRAMWCQGQVTQ‘G{Read]WGTGWNﬁJWM

- -t et il . -

Y12 TR W) JAA B T |
Register Select (RS) Panem Murx Bowm 52 @fedr fades= =0 @ ¢« fxwe ©& wem
CRTCA ToT-
Register Selector
RS R/W
0 LCD ¢S 35 IS a1 W |

0 i Read *husy flag (DB7} 93 address counter (DBO to DB6)

1 0 LCD ¢® O 7

1 1 LCD (9TF 9] *i0% |

(V) ¥ QRPSE A ZAN @EPOR (Command Register or Instruction
Reglister) : Command register 3 Instruction Register 2 § RT3 @R of
LCD (S g0 FITS TGIF=FETgE 4199 I3 | LCD (O AT a3 HofE= 2o aurs, T
NS F1& (T LCD {51 @71, o ~AfIwr w1, sitan ey Gt w4, feoms g
:BIWTFW TmH ®A 1 & Display data ram (DDRAM) 9% character data RAM
(CGRAM] O3 T8 MR A |

81 93P 4 x 4 iz F-caea o 8051 ﬂﬁmmmmwﬁwﬁﬁww |
¥t : 2l 4 « 4Cﬂﬁiﬁm=m 8051 WIRTIFIFCRIN TR MFT 0w 3! 207«

mé ﬁé gé B’aé
DO } Va ANA—
7,’,—-6)/{5 )/,f4 Y o] RS
o 271271 2 B |
By Y9 Y |8y RE
D2 "; E; D‘; C;: VWW—9
] o o o R7
IS I o 5 2 6 -
R2
2 a 8 8

Port 2

o= : 8051 93 Ad V-@ATST THrRTED



VU NIR: T8 O - gy

anffs © B.aTE THRCHER T

e\ mmﬁﬁmwmncmm&mﬁmﬁhmmﬁwmwu
B : &Fa oS B 5T W ASCII code MO RN-QNE TEoa canam e fBa s Sopy

o

I Ground all rows |

Y
—'1 Read all columns }"——

I Read all columns I

All
Keys Ne

Yes

' l Wait for debounceJ

[ Read all cohumns l

No

[ Ground next m\g

No

Yes
| Find which key is_|

lGet scan codde fro:ﬂ

81 : oIS H-breera s ASCI code T - ARFHA cenaimm e b




i

-t AT

3% mﬁm%ﬁﬁ_ )
X XK K Frreamm ¥ X X
51 e culie R-carer e 2R 7 | s Y)

2

|

81

'

L]

BE : SO 2.¢ R EBA |

LCD ¢¥ ELECTRONIC “fb foorrs 7am wey «rofd 8021 Surorf canerm e
B TCRA H2.8 ARG |

¥ BT e @ BRTTIR avtetwr A ]

B : T 3.0 AT |

™ o F BITR ASCII code *HSTE N-caré AT coftarra ey
P : TTRA 52,9 TR HB

TG cfebi, o5 afebi s i 3f ==

B9 : SR 332 R AR |

JqefafS TS i ofd 3

B« IRH 5.0 AR |



R e T e R R T P T Y TR T e AT
| Sy BT TS AN LB
pY] Understand Real World Interfacing

T I R R T e e I T T L T T Ly T T o T e R P

9.3 & caibTea et 8051 « EorRTetn T

(Describe Interfacing the 8051 With a DC Motor])

DC e R’ bz s 1 aft agfos ¢ @GIve (7 T2 FIW TF ooy 0 | A WAER
o erfirs STEm 5 Feorm 7R w0 R (TR Wik SIS 4R 7 8051-93 Ad ek
VA ToRTHOR PR T 70 ) IR B bare s we S4S s (b 5 crbrea
W of5 @™ 200-300 mA) FIIH 1 W 9 T 8051 WRLeHECGEA frew aNfES 7w, W
8051 IC 78 ¥ Wi | Wiy b s fAefroyd nawa 70 Voltage spike ey 30, M
WETFPCLRIETS 42 AILEE A3 I (TN ) [oal, WAHRIMAR @ Dual H-Bridge driver
(L298) e "fie azf FiRfee M¥GA e 8051 7 And Rl cnbars Tomedn sm 2w |
DR FEGFRTGEIE WSS T &0 I | (NHEA WA FAEIER ¥ L2093
Dual H-Bridge Bi%91 overheat ¥, 9% a3 ¥1Y% heat sink TR 347 F4CS T |

4

e.ﬁ&‘

S

0
e
L

+12V
+5 -
1 +12V
C:- N
% +12Volts 16 8
<f DC Mot
¥ T VCCl VCC2 otor
1
P1.0 } 2 1K ohm 1 .
' ([ 3] fe—W—{XABLE m;]k
B 15
4| = [14iKohm 2{INpUT-1 3
P11 ) S M3l ™ Output-1
u s h2 IKohm 7| oiontn 4 D3
6] = WW—— INPUT-2
P1.2 & |LU1K chm
" GND
8051 MC ILQ74 _lf,5,12,13
L293 H Bridge Driver

e, « St cuibea e 8051 @3 ZHETHLR
«%5-B% (H-Bridge) : H-Bridge §=f&r53 31 MOSFET w1 tofd o ffe | «f® cribem sife
oy #wz | afbt® "Full Bridge'- ¢ [ aTs SRiG AL Towm zoe | omaweren s
ST T
% 1 "High side left”
2 | "High side right"
9 | "Low side right”
8 | "Low side left".



Iy TRTEFIFCTIIA WIS VTS 5]
T 0¥ Truth table crew Tom -

o - -t

~ r i e arv—n

: Truth Table
High Left | High Right | Low Left | Low Right EEe]
On . Off Off On (B PICUTT TR |
Off On On Off CT5A FPETITNR FAo1ATS I3 |
On On Off Off (B (AT AW A SIS ZP A1
Off off - On On CAIBY CATR BB AN NEZN o

Motor Tuwer {+}

Hié.h Side & - O, High Side
(et / _/ (right)

L9

Low Side O/  Motor 6 / Low Side
(lefy) {right)

Motor Ground ()
f8@-39. : H-Bridge

@ 293 (W07 WR® (L293 Motor Driver) : 1293 w3ft 16 frem quadruple Half H-
Bridge (W5 WX® IC | 12 IF IZH WA &S BIGW 600 mA AR (STVR aw 4.5-36
aﬁ(ﬁﬁ)umﬂha&mwmaamﬁwﬁwmmm-umm
Noise immunity, ESD (Electro static discharge) &f¥ ww®!, Thermal shutdown
W @ a3 oS SR e RAeG Aen® wirk | @3 Pt SN @ truth table f5var e
et .

Function Table

1, 2EN[]; (each driver)
Inputs Output
1Y A EN Y
Heak Sink [ a q
Ground L H L
X L Z

H = high level, L = low level,
X = Irrelevent,

Z = High Impedance (Off)
fem-30.9 : 1293 f*= W™ ¢ Truth table




o = —

Ty COreie b Tt L ZTm e, =T

mmmﬁmﬁ >od
(@BN-5 : 8051 JIWT A Push-button 263 M B @ibrw e fie afvadta
cetarTa ford | sif%a e AT frrrget Pmoeem == o1 B9 P1.0 @ P1.1 4% Push- button
HRB3 T ¢ 4 P3.0 8 P3. 1 JIERET THeshie T crets

+'5'V +5V +5V .
31 40
EA Vee
. o 3 P3.0 :
10pF/ 10V P31
S| RST
R1 - 10K +6VDC +5VOC
8 16
3
PO 2 9 6V/250mA
DC motor
cl o p1 112 L293D
f—¢ Xtal 1 6
33prl X1
2 llloso2 M 4 51213
9 218l Xtal 2
33pF GND
Izo
: ¥

f3@-9.8 : 8051 W3TA FW Push-button 725 FufF® Bi-directional DC motor ‘
. IR : TXF S2 %% 19 (R6T T8 BNF P1.0 49 High, P1.1 7 Low W0 @3 (T07 F¥emE

T | TOH 1TE 52 525 Bt A (W T Towd A «¥ wIg vATe 4NI1 S2 o 5 e

cai5a SfoFeNi3 T3 + R2 @ R3 (AP0 Weierca P3.0 @ P3.1 f47% Pull down et |

CR{ETY - _
ORG 00H ; initial starting address
MOV P3,#00000000B " ; initiates P3 as the push-button interface
. MOV FP1,#00000000B ' ; clears P1 for keeping the motor OFF initially
MAIN: MOV A,P3 _; moves the current state of P3 to Accumulator
CJNE A, #00000001B, LABEL1 ; checks whether S2 is pressed -
: MOV P1,#00000001B : makes the motor run clockwise
LABEL1: CNJE A, #00000010B,LABEL2 ; checks wheter S3 is pressed
MOV P1,#00000010B - " ; makes the motor to run anticlockwise
LABEL2 : SJMP MAIN ; jumps back to the MAIN loop

END



. (O mfiparre S - t: J T

00 ﬂﬁmnmmﬁrﬁw N
aMm-y : 805! T IR @I AR T R m B ater Tfaer wfer fe
wﬁw@maoﬂmﬁmqﬁaﬁvﬁﬁwmﬁmmﬁnmmwmﬁﬁﬂploepu
Trgede Yorretn TG (e |
T . ROECERR MEC s orer wem ) @R AfED R1, S1 43 O3 gvwm @Il
Debouncing reset MG 967 W1 C1, C2 @R X1 WOTAGT 7=FT | P1.0 ¢ Pl.1 4=
1293 CBY RS 03 BB AN AT | L293 97 WISOS 47 3 6 6 @ AN (WhY A |
-‘-'?V v +5v .
31 Lo
EA Vee
S c3
OmP/10V] +VDC +5VOC
p
9 RST »
R1 T
S 2x 8051 1
3 +*
P1O|L 2 Ca g\éfzsom
motor
al . p1.112 ; L293D /
fo—sy Xtal 1 6
33pF% X1
2 Lo 4 51213
:L 11.0592 MHz 1 5 Xtal 2
33pF " GND
20
| I ;
fBa-y0.2 : 8051 TeEm T BFH IBrRR "WefiFTeT Wity fire <fiad
GEmY
, ORG OOH ; initial starting address
MAIN MOV P1, #00000001B  ; motor runs clockwise
ACALL DELAY ; calls the 1S DELAY
MOV P1,400000010B ; motor runs anticlockwise
ACALL DELAY ; calls the 1S DELAY
SJMP MAIN » Jumps to label MAIN for repeating the cycle
DELAY: MOV R4,#0FH ; 13 delay subroutine

WAIT1: MOV R3,#00H
WAIT2: MOV R2,#00H
WAIT3: DJNZ R2, WAIT3
DJNZ R3, WAIT2
DJNZ R4, WAIT!
RET
END
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9.3 8051 9 ™ GOAR cibt SRl

(Describe Interfacing the 8051 With a Stepper Motor)

CHR (57 QTR ¥ FERanme i fFeikm, o w3 e, Fewrs Teelis b,

IR ot fefEDE s Rye Tfde Rt (discrete mechanical movement) H°G3 A |

TEF I AR 3@ TR oY% T (Proper sequence) IEREFM Tuls A7 4Tatt 31

T, O (it &fefs 37 sower iR RS (discrete) mmﬁwmm&mqmu

9FD GFF LI (PINF LR GOAR (I T | G-

(3) -oTF AP T 9 et (@5 Shaft-93 T feea e e s

(R)  CBA Shaft 17 YF7ns Ia45 erem Breaufm e i T=ifFs |

(©) qmmmmmmmwﬁe |

GO (s AqReS o e =, 3w

{ii Permanent Magnet Stepper

(i) Variable Reluctance Stepper

{iii} Hybrid Step Motor.

Permanent Magnet Stepper-a a3 157 QS 9ot @67 A shaft (‘Elﬁ P 9t | IR

variable reluctance GO (iR Bl pvF @B 4t M| Wi GBYR GIBE AR

5128 stator winding ¥I®, W 9FB center-tap-93 A (WG WAL T | @ WA GOAR

(NG 514 (F% 3 Unipolar stepper motor 0¥ I8 IR TV | G Qe e B 9

TGS T | (¥17 [san® (Fm ok @i e 43 wena Famd v 1w

5T (BRI [ step sequence WK :

31 Full step sequence : 12 ITA «ﬂﬁm%mﬁﬂv'@ X oA shaft I |

X1 Half step sequence : 93 ¢ 2 IIW QIR NN TrHfers 7@ | (ST GO @i full
mode-a7 SEF T, T angular resolution-g '{ﬁi W &R Full mode-97 fa< ¥ |
9T YR 019 7R full mode w3 ot | i} @it At 2ragm = = |

. ®| Micro-step Sequence : 932 W 9T IW SHES W |

Full mode sequence (4 steps)

Step | A | B | 7 | B
0 1 |1 0 | o
1 0 1 1 0
2 0 | o 1 1
3 1 6| o 1

Half mode sequence
‘Step | A B

@
"
e
14

"ol

-

Nfojo bW~ O
»-.—-oo;:mocn-
ooc:c:cn—-.-—-—-
olojo|—|—={~lololx
Ol ||| S|l




et o i il ATLE

0% - NIRTSIFCRITR WS TIATES 577 - .
L293D 3t ULN2003 I92R IR ofbte ke 8051 av A IHmee a2 70 foa fBa
ULN2003 IJ3ZR IR GBI CIHLAR AR 8051 W7 TBRUPOR (R Tl | ULN2003 a3fe
B DT SHFADA (R AT HISH WiEh | are el v 2RO er IeHET
TR (1T SR | 93 IS X 500 mA, ST 600 mA R 1 FCS AN | ULN2003-
a7 o s a yo.u-q WAl T

IN 1
IN2
IN 3
IN 4
"IN 5
ING6
INT
GND
B-y0.0 : SREGH ot TS HRew
Asy S . ’ 12v
www.electroSome.com
Lo
100
124 xraLs WC g -2
PO 2
M o202 [
_ CRYSTAL 18§ yrane PO.¥ADS ﬁ
c2 : prpvel % w s
2pF : ! 2 |
T 2. nst '::‘g-ﬂ § wi o vas  vs ourt 12 |
PR _I.lJ 1 251 i
2 AR —E—J
R4 pral - Pz.zmo_—z—‘_m_ 3
= | ge pant L e,
ST P2SAIS j 4 GHE  @ND OUYT4 P12
v s |28 (e
. | .18
- 4y g mTR
et p12 Pa.2ANTH =
B FALMNTT 1
2 e Pa4t0 fult
St pis PIST] [t
i P18 WA ¢
P17 GND PATAT
ATORCET £

b

Bo-39.9 : GO TR AN 8051 92 THRTHRR



. it i ey
Y TAITSA ANY BBRTFAR

OO

- CRITS-0 : fAT6 Full step sequence-9 oA CTGTRR BRI, (o Brere 1 Teem

MAIN ;

" MOV STEPPER,#0CH

DELAY :
WAIT1 :
WAIT :

ORG OH
STEPPER EQUPI1

ACALL DELAY
MOV STEPPER,#03H
ACALL DELAY
MOV STEPPER,#09H

ACALL DELAY
SJMP MAIN
MOV R7,#4

MOV RS,#0FFH
DJNZ RS, WAIT |

. DJNZ RS, WAITL

o0 8051 4 o

select) o samifd a®s ot 7w B P1.1, P1.0 @ P1.2 & ToTem

DJNZ R7, WAIT2
RET
END

; move the code to phase | into the port .

; Phase Il code

: Phase IV code

fEf foopr a3 EBireln ot
(Describe Interfacing ADC Chips to the 8051)
ADC f59F1 0804 @3 ¥ I analogue to digital converter. Wi «ft oy W
TS P SR ST 1 92 Qe 8 {5, TR @@ step size 19.53 (S0% (S (S 255) |
e e ERE Wt dumey T i TR F9 e B9 ADC 59 0804-
O3 AT T A 110 TSNS | SegRe FI QT W AED aw® wordEz o
BT AT 3T W 1 9P @OTTBT e Fe ¢ G 10K ABAEGRDR TS ADC-CS

T OTH 7M1 8051 MITEFFTHAR ADC-CS ITHIA Fiorrer 7a<ame 308 | ADC 97 OF (Chip

INTR Sisvera s 9o w21 g0 |
8051 ADCO804
P25l dpen v
P26 —wR CLK
- CLKIN
P1o[——| DO
VY
A
~—: AGND
P17~ p7 ‘i
o D GND
p2.7 +—INTR T3

Ba-y0. : ADC 6971 0804-93 7™ 8051

ADC W3- WR, RD &



LIS

208

a9, P1 IS ADC X3 8 b &bt 3773 azt 3 | P2.5 ¢ P2.6 47e9 ADC @@ SOC
(Start of Conversion) 93 EOC (End of Conversion)-93 &+ 4L T TY 1 149 F¥
afTFul (% T $%F ADC TEEHIGER P2 [Htwa Mvgn a3fh 35mmb Fstim awie e
G- 8 : Pl cvnzﬁwraﬂiﬂﬁﬁm PO 5 fEfbm weBef sfewm & 8051-@4
SCHAR e

ORG OOH

MOV Pl, #11111111B ; inijtiates P1 as the input port
MAIN : ’ _

SETB P2.5 - ; makes RD high {P2.5)

CLR P2.6 : makes WR low P2.6 _

SETB P2.6 ; low to high pulse to WR for starting conversion
WAIT: JB P2.7, WAIT ; polisuntil INTR =0

CLR P2.5 _ ; high to low pulse to RD for reading the data from ADC

MOV A, P1 ; moves the digital data to accumulator

CPL A ; complements the digital data

MOV PO, A ; outputs the data to PO :

SJMP MAIN ; jumps back to the MAIN program

END . .

y¢,8 8051 @ AN B« fBvm 97 TBTEcR

(Describe Interfacing the DAC Chips to the 8051)
DAcﬁmosooawwmﬁﬁvsﬁmD/Amsaammwwtn:nloo
nsi 4 4.5 (4TF 18 V-4 ¢ «ff TTL, CMOS, PMOS i Wi« #WieKes Ty AZCes
ST TS I | (RPN MCHALBR (FT0E AT 20 (n 7t fefEre 3anp {a sem)
€3 FAF B} ©H1 AT AN DAC-93 FrEH Rt 3w ) Toak wFG 8 [T 377 DAC
(DAC 0808) 256 fiye WEEE coirwe qt I e ooy A ) feew fora @ 8051 @
WY DAC 3onmefi ARG izt |  Te TR rgene o fefete 8 6 p1 comda
mmmcoaoa-aa!ﬂiﬂwmmwi@ww|

+5V +5V
8051 DACOBOBT
RD Voo
WR Vraf {+)
P10 » DO
D1 cur To
o D2 Scope
— D3
» D4 Vrofl-) FO%V
« Ds. 0
D6
P17 = D7
V,, COMP GND

-[o.mrf =

12V
fom-y0.» : 8051 47 A4 DAC B0 TR 7R



L i iy

Wm;@nﬁmwﬁ g ' -_m 306
G- ¢ : fEfEDt e wpm P FotwEs cengs :

MOV  A#DATA; (A) = # data
START : MOV 90H, A ; Port 1 = (A)
INC A .
LIJMP START -~ . ; Repeat

50.¢ 805 1-47 MY G™RER CTER ToRTeRR 76
{(Describe Interfacing Temperature Sensor to the 805 1)
AT TR FRTTR IR T4 TR Siferast foies o e
(F) WS G=iEER G '
cove ek - :
> | LM34 : Fahrenheit sensor {10 mV/ Fahrenheit)
21 LM35 : Celsius sensor (10 mV/ Celéius)
@1 LM335 : Kelving sensor {10mV/Kelving}
QOTE AT 3 B fbeis, ame~ e, afes g7t wEG |

LM34 ,
Input Q—————— LM35 or O Qutput
LM335
Ground - { Ground
: fem-ye.30 : '

PR TP :
* AD590 — Kelvin sensor (1uA/Kelvin) HqRATS 72 g ey
(v) fefebm:
- () BTl W®59S- MAXESTE
(b) 1 Wire- DBS18B20
(c) 2 Wire/ SMBUS - DS1621
- (d} 3 Wire - DS1620 ,
WMWWMWW:WWMMmWﬂ
e g4 a3 ADC O MG RS Ferow TR AR @ w7, TR
fefbrer cricm owon o WGBSt TR TR e Gk T
Analogue |

Temperature ADC
Sensor

Microcontroller

Digital .
Temperature«~— *1 Microcontroller
Sensor

fBT-30.33 : SRTGIPTRIAIRR AT ST/ fof&5wT Bmiizsia o ToRTER




QWY

LM35-q% 7MY 805 1-4¥ THRTYH : LM35 fiftw «afs Goontasre o, a2 wigs«B csn:%é
IS GoAapTe e R Fefes | @3 BB QW - 55°C (I + 150°C | @3 oy
WIEES Rforem, Wfis wihd am M wNEEN ute ToRTEGI-« e W@ | fi ADC
0848 IIM I LM35-93 AN 8051 43 LORUEFFR A1 Toov | fawm wicrs (LM 336)

10k- 93 WGTHIPTS (SRWHLT 2.5V-« iz anw | aff snewm M=% vz Bymmn o5 7w |

+5V
8051 ADCO0848 * )
pP2.5 [RD Ve
P26 « WR
P1.0 »DO/MAO CH1}— LM3as
- »D1/MAl  CH2 4:[) or
. +{ D2/ MA2 ggi —— LM34
-* - D3fMA3 CHS5
o »D4/MA4  Spor 1L
- D5 CHI— =
P17 fe gg cH8 ™
. - V"A"']
P2.4 »CS
- Set to 2.56V
P2.7 |« INTR AGND
DGND

4]

10k

PBa-ye.0x: 8051 @ Y WRER G=ASR G (LM34/35) 3BRTERR

125°C

P1.0
Pl.1
P12
P1.3
Pl.4
P1.5
Pl.6
P1.7

RST
P3.0
P3.1
P3.2

Otilation

Ba->0.59 : 8051 3 AN G GoonsR AT (DS 1820) WA ZBRTER

P3.3:
P3.4
P3.5
P3.6
P3.7
XTAL2
XTAL1
OND

./

1S08 TdN.LY

<

8

33333337

2k )

SESIINS 3
S Wwho~NZ

=

o)
<

8




TPy

T 20wl ey

BT TSR AR TR

QYR =TS cOumy; JE LR

109

m—\b_:ﬁqf‘aﬁmﬁfm
GO« (fo < dw.33)

G B A3 €59 6 PO cmti‘ésn@ﬁqb A9 &G 8051

; Assembly code to read temperature, convert it and put it on PO with some delay

RD BIT P25 ;RD
WR BIT P26 ; WR (Start conversion)
INTR BIT P2.7 ; end-of-conversion (EOC)
MYDATA © EQU Pi1 ; PLO-P1.7 = DO-D7 of the ADCO848
MOV P1.#0FFH ; make P1 = input
SETB INTR
BACK: (LR WR i WR=0
SETB WR G WR = 1, L-to-H to starting of
conversion {SOC)
HERE: JB INTR, HERE ; wait for end of conversion
CLR RD _ ; conversion tinished, enable RD
MOV A, MYDATA ; read the data for ADC0848
ACALL CONVERSION ; hexx-to-ASCII conversion
ACALL DATA_DISPLAY ; display the data
SETB RD ' ; make RD =1 for next round
SJIMP BACK ' B
CONVERSION ;
MOV B, #10
DIV AB
MOV R7,B ; least significant byte
MOV B, #10 B
DIV AB
MOV R6, B
MOV R35, A ; most significant byte
RET . :
DATA_DISPLAY :
MOV PO, R7
ACALL DELAY
MOV PO, R6
ACALL DELAY
MOV PO, RS
ACALL - DELAY
RET
9.4 8051 4T M} IS CqTxtea IR

(Develop Program for Above Interfacing Circuits) :
TN T Sfefie RAM ¢ ROM-9¥ Weaem B, B MCs-51 wif¥pwsie sy 64

FeTaRT ceemr vy 6 64 Frreraied obt e I AT Y TR | I AT
R I T W S Port 0 TGO/ (o1 RO 9T 7 1 el o af
multiplexed address (A0-A7) @@ W (DO-D7} 37 w1 e ew w ) At i
TRCFR SFTS ALE WIGER Low byte (3 Latching ¥ | ¢If6 P2 W™ A1GR High byte



e

200 ARG TS Rwres Bewm
@ @@ W) Multiplexed TGV (AR MILIER @ W§ PO (5 SITEA Low byte
TR T 7Y 4R ALE B0 wat o« at @ @0 latch RETR 74HC373 A
wﬂwwwmmﬁﬁmﬁ%wmwﬁrwmwwwwm

- FofeTe foram a1 o T

8051-9 AT @IS NAIRT IR ¢ 8051 97 PSEN Frim wmt qfge e ey
(EPROM) IR x| 299 43 Afge EPROM TR O, B (6 PO ¢ P2 @
RAB/HTD A (1% BT “how T A 1 ARS EPROM. aammwmﬂﬁm%mmm_
T 8051 O IF AP AR TN 12 W SETee | ol e 51 whresa 12 o, xidem
feSm vt fimifere mwmﬁmﬂﬁmﬁwmwwﬁmmm:wmﬁmmm
ALEmwmmwcmﬁmmmﬁmﬁaﬁﬂmmiwwmmzmm
f5a yo.0¢ > @it we

Port 0 ' _ ' > DO-D7
8051 RAM
74HC373 (1k byte)

D Q AO-A7

ALE G
P2.0 AB
P21 A9
RD oF
WR W
PSEN NC : By Cs
fBa-30.38 : 8051-9 e @I aaa (EPROM) w
- One machine cycle - —
s1 82 83 S4 85 S6 S1

P1 | po P1_|P2 PlIP2_ p1 | p2 p1| P2 p1 | P2 P1| P2

Snhhimhhiahit




(i) 8< — :qce) nY P -CLAS

G WITST A TBRTHIR 0%

ALE
PSEN E x :
Port 2 XPCH (Program counter blsh byte) >< PCH

—

s —( {3

fi=-3e.5¢ : 8051-4 TTD (FTe crafiny *1ora Hidfie ST
808 1-4 Yity® Wi TR TIGX : AAMGS Wi (e (RAM) T @3B fmes/etea croanfa, @

8051 &3 ¢ ™ P3.7 @ P3.6-4% YRR RD @ WR BH/mTa T9izks RAM-43 OE ¢ W
foresnt smoe A EPROM @2 5021 i (1% PO @ P2 (T TIA ITE 8051 0% AW 64 remakt
sréy fige w1 crTmi o o TR ¢ AT 1 e AN 8051 eam Fesw B aw
Movxﬁmmmmmnamm

-

=
Port 0 . DO-DT %

8051 RAM
I 74HC373 {1k byte)

:>D Q:>AH7

&

P2.0 AR
P2.1 A9
RD { OF
WR W
PSEN cs

— KC I

Ba-30.50 : 8051-a TG w1 R (RAM) TITT




L aranmiy i - - o

vo - %ﬁmwﬁsw&m

impuprrrilly N sarerei
‘-——-Om machine cycu—‘-—— One machine cydr—-‘

sl | B2 53|s4_ss 86 | 81 | s2 salm 55 ss‘
ALE
] 1 r
] 1 '
] 1 L]
T [] T
PBEN ! ! \
L} 1 1
— [ 1 ¥ etpic v
(] 1] ]
1 1 ]
. F 1 (]
re i ey e———
—— [} []
RD . ' ]
1 1
1 [}
L] ]
] ]
(] ]
1 []

R O

Port 2 X PCH X DPH (data polnter high byte) ><

—_ T
L) 1

oo —(e )i om )———GT )~
fBa-59.34 : MOVX Frd=m Hi&fie snnam

0.4 W0 Iliw oy &3 e s051 o7 TRt

(Explain How to Use Off-chip Memory With the 8051) _
43 SRS LED matrix 70 LED dot matrix Sif§® | Wefess www 9 OfFw LED-43

Wﬁiﬁtmwﬁwmmmq%mmmhs,sxa,n15‘mrﬁ|ﬁrcs
a3 7 x 5 ©6 HH AL T

: X R E
AR

R6 -

a7 :

ag| «z| | oz |

A a & & ¢

f5T-39,3% : 7 x 5 Led dot matrix display _ ‘

(7 TEY LED 31 LED @7 433 Pos Thiwd $a1d B STIEaE Fedid i a1 $vee X0e 4

% T | (T~ Row 1 (@ High 4R Column 1 (¥ Low %37 ¥4 LED (R1C1) ¥ 1 4
GBI (I TG A AP oy v xw ez Brm 7 « 5 ¢b wifiw e A 8051 @3

SBRITER (TR T

(= RN L )




- +5 . Y
[31
£A Ve
iLc3 P14
53 1{ L
M2
1 rer
M3
R2 PLd
82x It
ATzt P
P16
&t
1

s B3 xrass me
o | xa P33
i P32
€27 11.0%02Mmz (g -
1LY ATAL2 Fia

S v

7]

- .
Interfacing 7 seginent dispiay to BOS1

Br-30.58 : 7 « 5 W6 Wi Rowem sy 8051 v ‘l"mmﬁ&
30,088 cifls firmer e 8051 «w TOmelin 2
{Describe Interfacing the 8051 With a Dot Matrix Display)
CHRTR- 4 : 7 x 5 6 Wik fEomen At 8051 @3 TORTeS ceiam (Sacm fou)

ORG O0H
MOV P3,#000000008

- MOV P1,#00000000B

MAIN :

DELAY:
HERE :

MOV P3,#011111108
MOV P1,#11111110B
ACALL DELAY

MOV P3,#00010001B
MOV P1,#11111101B
ACALL DELAY

MOV P3,#00010001B
MOV P1#11111011B
ACALL DELAY

MOV P3,#00010001B
MOV P1,#11110111B
ACALL DELAY

MOV P3,#011111108B
MOV P1,411101111B
ACALL DELAY

SJMP MAIN

MOV R6,#255D
DJNZ R6, HERE

RET

END

i initializes port 3 as output port
; initlalizes port 1 as output port

: jumps back to the main loop
; 1 ms delay subroutine



X

LY

R

v\

mmﬁﬁmﬁm-mmgmwr '

B : 03I G R b = starting FMAT &8 200-300 mA.

a3 H-Bridge driver W% @@ 1w fr )

9% : 1298 9#f Dual H-Bridge driver &3 |

R s1xiea Bt GG 8051 @ T ThiaTe w9 e _

B : SRR ¢ Dual H-Bridge driver (L298) fty sifys qaft Hizfee #if¥be smawa

. 8051 47 7™ fEf it Tormretie s T |

¢

L293 Motor Driver &1

%% : 1203 «=f® 16 Pt quadruple half H-bridge (o7 §1%® IC | @7 I 978 ¥
2f® FIRATT 600 mA UIR (SITVT AW 4.5-36 =% (EH) | Teife —~its afemmw & 97
OISR B N FI GG WY | ORIG! 97 Noise immunity, ESD (Electro static
discharge) &% ¥, Thermal shutdown W @t a%e-af¥ iR e 3ep =N
SR |

8051 ¥ ™ f¥H (aiba TBRTRBN RID heat sink-47 aonrasirst e

S : i wiEw wetiweieR e ¥Smcelr M¥B L1203 Dual H-Bridge HiRSH
overheat T, T 43 FYF heat sink TR IJIQT TS TW |

oOR caibw Fiy . _

S Goom aiiby @l e, B trelie aibt e egw),

- ffelm emrme Rye wfdw ofws (discrete mechanical movement) TR A | VAT

11

ri

P %83 ¥ 47 BATE W (Proper sequence) TEFHT IS M gumet 41 TF,
v b &feft (< Fewate e Ry (discrete) el Rrew wow s @ |

GO I TIT T2

& : Goottn (T afs «3T wtvn @t onibem GBR Ge JT |

VR (ST ¥ R T

W : GO oniSa RS R xR T, T

3 | Permanent magnet stepper

} | Variable reluctance stepper

* 91 Hybrid step motor.

o |

Permanent magnet 9 variable reluctance GO¥R (IBGER “ier F?

B : Permanent magnet stepper-a 43S %77 Q¥ @BY a1 shalt (BN Fee) Wi, fey

variable reluctance GB#R IS Wil pv@ Gibw o =1

G (TIBTH 30 step sequence T 8 § Ay

B®1 : B b A step sequence SR | 74 : :

31 Ful step sequence : AR W= 13FE 7Y SrEFs T G2 (N6F shaft T3

Rt Half stop sequence : 9% § 7R ITAN A3 TR SHS T | (VWA GOAR @14 [ull
mode-4% SR4F ¥, ¥ angular resolution-9 & MW 93 Full mode-a# fiwd =
TS IR 0% AT Full mode €3 Rud | w1 aft caft aEs 73 |

©t Micro-step Sequence : T3 IAH 4T FTHE L/ QW |



AT ST ST TORTHOR, ) , e
Y mmmaom R e BT = T ' '

&R : L2930 It ULN2003 IITA I I8 FE00 8051 U4 7Y TORe s Q)

3| ULN2003 ¥y :
®&a : ULN2003 aaﬁ@smmﬁmcmmmmﬁ;mmm
i‘ﬁﬁmemmm@acmmuawm%mfﬁtsoomaawoommw
TS T |

ye | ULN2003-4% 3 Siuiei wew 3= |
¥ : ULN2003 o3 3= srmat fess Bt ordioen zom -

B OUT 1
§ OUT2
i OUT3
ULN2003 ZEUUE
3 OUT S
§ OUT6
B out7

) coM

m=m¢acmmm
38 | TERABM Pt st P Wt cets fire |
¥ : fEfebm Firmmes ST Bt SeIeeR o

MOV A, #DATA; (A) = # data
START : MOV 90H, A ; Port 1 = (A)

INC . A '

LJMP START "; Repeat

s¢ | LM35 iy .
oz : Lmssﬁﬁuaaﬁcﬁﬂwmm mm@fﬁwﬁumﬁm@mmm
TAANES | 9 AR Ad ~ 55°C (303 + 150°C | @3 Fy wreBab fmirs=, tafis e
G2 I[N FEF R TOREOR-Q T Fw )

Mo | STt GIEDR GO 8051 a1 A Hetra Torwes o= 72
%t : w2l ADC (ADC0848) AT P G=ITERA G (LM35) (@ 8051 4% AN RGHma=
FATW I _

341 8051 9¥ AR GMTER THRTHERR-« AR BiTHes 3 i .
Tow : 8051 @3 MY G=IRER TORTERR-¢ FR TS xoﬁtﬂwmmﬁmw
mzswﬁﬁaml



w08

el - o il ™

mmmm

wi

-8 |

<0 |

W

31

ﬁﬁmwmwm“! [mw"lﬂ? el
Tea - mmmmﬁvmﬁ%mamw%ﬁmﬁmwFWWWW|
R caw @ T IS AN

e : fifet crBa Frft iesed som

8051 2 > o cafbeam Lo moin e w

1897 : WAGIH™R @ Dual H-Bridge driver (ngs)ﬁmwﬁvaaﬁ mafee MG wwm
8051 Wi My & it TBRTehn Fat @ | ,

H&s @ -

60 : H-Bridge §fer07 @ MOSFET Wil tefi w3t @ | «ft cuibea #fS g =2 | afoee
"Full Bridge'- 9 401 | QTS 515 2ot Tone= aowe |

oOvR e f&

¥50 : CBE (B av Wl TG e, 1 o3t aElE, e IvRds
Cﬂﬁﬁ, a3 «ft RfAGm oferirs Aqe i TS (discrete mechanical movement) ¥

AU

At ermm GorEsh CTRR A e ) [T : * 38R, "¢l
B : GremEst o RO T TAES e it ﬁcs ¢ e -
(®) Y GIRER G
i iy
S | LM34 : Fahrenheit sensor (10 mV/Fahrenheit)
X | LM35 : Celsius sensor (10 mV/Celsius)
© | LM335 : Kelving sensor {(10mV/Kelving)
QT AT © e fToiEH, - Aleum, 41%% 7 WEoHG |

LM34
Input O——————— LM35 or |—CQ Qutput
1M335 .
Ground O {0 Ground
fm

FIGES WL+ «

* ADS90 - Kelvin sensor (1pA/Kelvin) 4RI a’i ﬁm ez

(W) fufebm

R

(a) TErerufs W®BB- MAX6576

(b) 1 Wire - DBS18B20

(c) 2 Wire/SMBUS- DS1621

(d) 3 Wire - DS1620 :

8051 H2 SRR o Loweein o w1 [arFifra : *38, 'S8R, 's¢]
BER : WA 30.¢ TR AR |



wwmmﬁm ' ' e

el

¢l

8051 ﬂmm-ﬂmml [aretaat : >8]
B9 : 8051 97 FE RAM-43 3Ba0wHe oreieat goem
Afye o1 (N (RAM) TN @3S frem/s1om cronf, W 8051 @7 o1 B P3.7 @ P3.6-9R

TN RD ¢ WR FiIene weiurs RAM-a3 OF ¢ W ST Altd 7egast EPROM 9% 3091 |
(7% PO @ P2 (¥ TR IR 8051 @ M 64 TS o1y afigs wivt ool st o
T | ARy ©b (wAE A 8051 mmﬂﬁmﬁcmaatmovxﬁm‘-mmﬁumm
90.39 (T (TR TT91 |

Port 0 o > DO-D7
8051 ' j RAM
. 7T4HC373 {tk byte)
D q AD-A7
ALE ~1a
P2.0 A8
P2.1 A9
RD OE
WR —_ w
PSEN [ NC ' rﬁ

B : 30514m133¢sm1mﬁa{mmw
ﬁﬁfcwmwmﬁsommmmwmmmr
B : 8051 93 AR ¥ abrR THRTER R TR W waa fEf e vemr e
S wes (v 7 ardwm v 9w @m 200-300 mA) @R | T @} IS 8051
TRTHFCEER e A T o 8051 IC 7B T TR | W4F (ww fs fFemfoyd zewn
AW Voltage spike@ﬁm,_mﬂmﬁmﬂWﬂWMIWf@ﬁm

FRIMR 8051 F Y THRTES S0 TN A |

Truth table 7 H-Bridge-9¥ Schematic ST W 3| _
T : f45 Truth table Y H-Bridge-99 Schematic SHIEIT WG T4 071 :

: Truth Table :
High Left | High Right | Low Left | Low Right T
On Off Off On (07 FTEUR TR |
Off On On off 57 PSTETER [ANAS TCA |
On On Off Off (DR CRITH TN A SIS0 M
off off On -On CAIDA (AT TR T STSZRT ™)




-G

1l

+3

::I Lo Side © Maotor &, Low Side
Motor Ground (-
' _ B : H-Bridge
5 ©1 L293-«F P ST 9 Truth table W 3 |
B : s L293-a3 o SmaET @ Truth table %A 71 oM
. Function Table
1, 2EN[]1 ~16vee; {each driver)
1A[12 15[4A Inputs | output
1Y[]3  14[]aY . A EN Y
Heat Sink 4 13 Heat Sink H H R
Ground 5 12% Ground L H L
2vljé 11J3Y X L A
2a(}7  10])3A H = high level, L = low level,
Veea [18 913, 4EN X = Irrelevent,

Z = High Impedance (Off)
v foxr : L2923 fo= ©imaE ¢ Truth table

ffr i S 8051 4 TB R 7RG WA 3= 4
B : foars feh cuibram st sosmamﬁnﬁﬂwwm

*12\’

”

[

4700

+*12Volts

P1.0

P1.1

186 IK ohm 1

16 . 8

]
e

L.

b [l

Opto [solator

P1.2

3051 MC

ILQ74

L293 H Bridge Driver

veer vees)

IXABLE
INPUT-1 3

D1}

*12¥

pC Motp.r

% D2

Cutput-1

Output-2 4
INPUT-2

- GND

J:!51213

b3

A

B : TS5 caiBram stdt 8051 W7 TORTASR



eyl

TP WIS A TSreeh

WV

¥ GO aBnR MMM 8051 mtﬁwwﬁumww;
¥, : e Ghom (TBTER MY 8051 93 Borme WS W w7 e ¢

T e
e _
| - 1 vy

—
a |

5y

www.electroSome.com

?I‘ZV

KTaLl

I

Sy

L1

=

T

EM1

[~

32
it
TR

i 0}
e

PlEa13 M4 GND GND OUT4
PLEAI
#1108 L0
FLOMXD
P3T
(o]
1

i

ARARANRA LLF’-HT
" I_
z

MAIN :

DELAY :

WAIT1 :
WAIT :

o : CBeIm b AN 8051 413 TVRTEER
»t 8051 ¥ M Full step sequence-& GOV cnil?mtﬁwwﬁmm‘sm_wn
¥W : fAT5 Full step sequence-4 GBA (BT TORTSRR e g 221 701 |

ORG OH
STEPPER EQUP1

MOV STEPPER,#0CH

ACALL DELAY _
MOV STEPPER,#03H
ACALL DELAY

MOV STEPPER,#09H

ACALL DELAY
SJMP MAIN
MOV RT7 #4
MOV R5,#0FFH
DJNZ RS, WAIT
DJNZ R5, WAIT1
DJNZ R7, WAIT2
RET

END

; move the code to phase I into the port
; Phase I code

: Phase IV code



W

TETHIRTHR 1S Xurares Bt

Yo | ADC {2 AY 8051 a3 TORTHRR MRS sy 31
¥ : ADC 93 ARY 8051 93 TORUrFi wifFE waw wat @ -

8051 . ADC0804 T+5V
P2.5 * RD Vece - '. .
P2.6 p~— WR CLKE-H:L

: CLK IN
P1.0 [~ DO -
~: V_(+)
) v, 6
«— i AGND
P17 py Ve [0 L
8 D GND :l =
p2.7—|INTR G5|=

8@t : ADC 0804-93 AT™ 8051 €7 THRTE R AT

3 | DAC-¥ AY 8051 ¥ TERTAfR (e |
¥e7 : (15 DAC-43 7Y 8051 @3 THIRCWIAR (FeITC 2L -

8051

P1.0

PL.7

L 4

F Y Yy

¥

+5V +5V
DACOBOBT
RD vcc
WR  Vraf (+)
DO
D1 CuUT
D2
B

Vrofi-
Ds f(-}
Dé
D7

V“_ COMP GND

-]—o.lpl?

12v

5@ : 8051 WA N DAC IC-«R IBrTEtR 7D

To
Scope

Vout
to 10V

it



TRGA WITSR] 1ed RGRrebie _ - :ma

31 P1 iy wpemee Bl ficy po ot RS wi3t+b iewm wo sos»mmﬁrm
1Ll .
B : P1 (AT wrEmn RB fiTn po ¢om fefebm wtel emewm w 8051-93 SRR

CHHIT :
ORG 00H
MOV P1, #11111111B | jpjtiates Pl as the input port
MAIN : '
SETB P2.5 ; makes RD high (P2.5}
CLRP2.6 ; makes WR low P2.6
SETB P2.6 ; low to high pulse to WR for starting conversion
WAIT: JB P2.7, WAIT ; polls until INTR = 0
CLR P2.5 : high to low pulse to RD for reading the data
MOV A, P1 from ADC
CPLA ; moves the digital data to accumulator
MOV PO, A ; complements the digital data
SJMP MAIN ; outputs the data to PO
END ; jumps back to the MAIN program

yo | P1 o wreme St Amn po ool fSfuSm wntt=t +neul w 8051 uF IR el
)
W : P1 ¢oeF A WS fAw po oS OB Wil srewm w1 8051 @3 S

cerata foney wom
ORG O0H
MOV PL, #11111111B | jpitiates P1 as the input port
MAIN :
SETB P2.5 ; makes RD high (P2.5)
CLR P2.6 : makes WR low P2.6
SETB P2.6 ; low to high pulse to WR for starting conversion
WAIT: JB P2.7, WAIT ; polls until INTR = 0 _
CLR P2.5 ; high to low pulse to RD for reading the data from ADC
MOV A, Pl : ., moves the digital data to accumutlator
CPLA ' ; complements the digital data
MOV PO, A ; outputs the data to PO
SJMP MAIN ; jumps back to the MAIN program
END

38 | GO GRBTA Pull step sequence 'S Half step sequence-<¥ step-901 fire
¥ : OB (BT Full step sequence @ Half step sequence-<93 step-ow 8% :
' Full mode sequence {4 steps)

Step A B A B
0 1 1 0 0
1 0 1 1 0
2 0 0 1 1
3 1 0 0 1
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Half mode sequence (8 steps)

Step A B A B

0 1 1 o 0

1 0 1 0 0

2 0 1 1 0

3 0 0 -1 0

- 4 0 0 1 1
5 0 0o 0 1

6 1 0 0 1

7 1 0 0 0

3¢1 8051 «@ Hitt EPROM-<X THRCEOR (118 |

®aw : 8051 93 PSEN Fv=ms =1 3% 31 aeaifd (EPROM) 3@l 7o | 73w «3fs aifiyas
EPROM TR T, T4 (AT PO 8 P2 @ FRAB/TToB (i Rowa went 7w =11 ifaa
EPROM-93 W 7am fAwsa fora ol =11 8051 @ «F (¥R STiRee=r oot 12
wiete ke | 1 ww foot wfreta 12 @, afvem fstm it Afivife @, s g3 @fm
AR D 1 TEEFCRFS | GF (SR TR ALE T o0 &9 $@ @2 (T
(S (4T 4R 26 9T | W% WMTENTR BiRfiR Smam o ye.de ¢ ot 7T

Port 0 ' > DO-D7
8051 , ' RAM

_I 74HC373 {1k byte)

A | .
S D @ AD-A7

ALE G
P2.0 A8
P2.1 A9
RD OE
WR w
PSEN {— NC N CS

B : 8051- AT TS LI (EPROM) TR

5% |- 8051 ¢ A} Dot matrix display-4 EHRTEPR (e | _
¥o9 : 4T WWe™E LED matrix 00 LED dot matrix #f¥® | waifers o A aifey
LED-93 7 Rf68 F03 &9 391 0 ( At s S aom 7 x 5, 8 x 8, 7 x 15 Tonfa |
faws azfb 7 x 5 w6 Mffiw e T :
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interfacing 7 segment display to 8051
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8051 4% ANY 7 x 8 W Wiliwt et w7 Wi D censmm e 4 [T : el

Bw : canurs-q 9 5 0. 5r M ARy

ADC ‘¢ DAC- T X 8081 «¥ XO=Twhr 2 w1\ [arerfar : s8]

BH0 : TR 50,0 @ 308 AL A% ¢

8051 ammmtmmwmm 6 DiRfie whmRRR 1 %)
[artforran : )8R]

TU : SR d0.% A TR |

ﬁﬁmﬂmmsoslmmmwl

TE : H.) A TS AR |
Mﬂmm««ﬁﬁrmmmﬁUMMﬁmmﬁv
REST fnrae Preorer wey ol 49 P1.0 @ P1.1 TIgR s LB B ¢rare

o : WTRA 59,5 AL AT M- 5 RHBA

Push-button WA Wow@ R bk wRew s “Raeom czmm A1 1R fre offtia
s BiTom vy off $9 P1.0 ¢ P1.1 43 Push-Button X% WA it &% P3.0 o
P3.1 TIgeTie Lo 1S ore |
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Experiment Name : Test a Program to Send a Data to Port P1 and p2

BACK : MOV A, #55H : data#355h sends to accurmulator
MOV Pl,A : ; Data send to P1
ACALL ~ DELAY
MOV A, #AAH ; data#AAh sends to accumulator
MOV P2, A ; data send to P2
SJMP BACK ; Keep doing it

et 31 : RAM-&0 30H ¥ (V03 8 TROCF S51 SOH WA 1 SR G |

- " _______________________________

Experiment Name : Test a Program to Copy 8 Bytes of Data From RAM
Location Staring at 30H to RAM Location Starting 50H

m

MOV RO, #35H ; source pointer
MOV R1, #60H ; destination pointer
MOV R3, #10 ; counter
BACK : MOV A, @RO ; get a byte from source
MOV @R1, A ; copy it to destination
INC RO . increment source pointer
INC R1 ; increment destination pointer
DJNZ R3, BACK ; keep doing for ten bytes

v rg— 30H T (4TF 16 TP SO 50H YT YR FH ORI ¢

PR e s e S _____ ]}
Experiment Name : Test a Program to Transfer the 16 Bytes of Data from
ROM Location Staring at 30H to RAM Location Starting 50H

MOV A, #0FFH A =FF hex

MOV PO, A : make PO an i/ p port by writing it all 1's
Back : MOV A, PO ; get data from PO

MOV Pl, A ; send it port 1

SJMP BACK ; keep doing it



: Test a Prora to Find the Sum of the Values of 'RAM
Locations from SOH to 55H. Register A Should Contain the Low Byte and

R7 the High Byte '
%

MOV A, #25H ; load 25H into A
MOV R2, #34H ; load 34H into R2
ADD - A, R2 ; add R2 to Accumulator

Experiment Name

;{A=A+R2

45 97 : P1 (9T X.

Experiment Name : Test a Program to Get the Vale of x and Send x2 to p2

Continuously : _
%

ORGO : LOAD TABLE ADDRESS
MOV DPTR, #300H :
MOV A,#OFFH; A = FF

MOV Pl,A ; CONFIQURE P1 INPUT PORT
BACK : MOV A,P1 s GET X

MOV A,@A + DPTR . ; GET X SAURE FROM TABLE

MOV P2 A ; ISSUE IT TO P2

SJMP BACK . : :; KEEP DOINT IT

ORG 300H '

XSQR_TABLE :

DB O, 1, 4,9, 16, 25, 36, 49, 64, 81
END

Test a Prograo Get Hex Data In the e of 00-

maﬁwmmqﬁwmmﬁmm_l

i rermvery——

& FFH from the Port ) .

! ORG h OH

| ﬁ’ MOV DPTR,#MYDATA
|

-4

€

MOV - R1,#80H ; access the upper memory
B1: CKR A :

MOvC A@+DPTR ; copy from code ROM

MOV - @R1, A ; store in upper memory

MOV PO, A ; give a copy to PO
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JZ EXIT ; exit if last byte

INC DPTR ; increment DPTR

INC R1 : ; increment R1
. SJMP Bl ' ; repeat until last byte
EXIT SJMP $ ’ ; stay here when finished

ORG O0H

CLR P3.0
: - CLR P2.0
AGAIN : JB P3.0, ON
SETB P2.0
ACALL DELAY
CLR P2.0
ACALL DELAY
SJMP AGAIN
ON: SETB P2.0
. SJMP AGAIN
DELAY : MOV RO,#05H
GO : MOV R1,#0FFH
HERE: DJNZ R1,HERE
DJNZ RO,GO

Expeti.ment Name : DeveloP and Test aProgramfor Dlsplaying 0to9on "

ORG OOOH : initial starting address

START : MOV A, #00001001B ; initial value of accumulator:
MOV B, A
MOV RO,#0ah ; Register RO initialized as counter which counts
' from 10 to O :

LABEL: MOVA,B
' INC A
MOV B, A
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AT 34
MOVC A, @,A +PC ; adds the byte in A to the program counterd
address . . .
MOV Pl A :
ACALL DELAY . ; calls the delay of the timer
'DEC RO ; counter RO decremented by 1
MOV A, RO : ; RO moved to accumulator to check if it is zero in
next instruction. _
JZ START ; checks accumulator for zero and jumps to START.
- ; done to check if counting has been finished.
SJMP LABEL
DB 3FH _ ; digit drive pattern for 0
DB 06H . ; digit drive pattern for 1
DB SBH ;-digit drive pattern for2
DB 4FH ; digit drive pattern for 3
DB 66H ; digit drive pattern [or 4
DB 6DH ; digit drive pattern for 5
DB 7DH ; digit drive pattern for 6
DB 07H ; digit drive pattern for 7
DB 7FH ; digit drive pattern for 8
DB 6FH ; digit drive pattern for 9
DELAY: MOV R4,#05H ; subroutine for delay

WAIT1: MOV R3,#00H
WAIT2 : MOV R2,#00H
WAIT3: DJNZ R2, WAIT3
DJNZ R3, WAIT2
DJNZ R4, WAIT1
RET
END

ﬂﬁwm : TN GO SRAMT O 06 SO G |

Expenment Name : Dev Develop and Test a Programfor Gratinre'
Wave

MOV.  TMOD  ,#02h ;8 bit auto-reload mode

MOV THO ,#=—50 ; — 50 reload value in THO
SETB TRO ; start timer '

LOOP : JNB TFOQ, LOOP ; wait for overflow . -
CLR TFO ; clear timer overflow flag
CPL P1.0 ; toggle port bit

SIMP Loop , Tepeat



BACK :

NEXT1 :

NEXT2 :

NEXT3 :

NEXT4 :

NEXTS :

NEXT6 :

NEXT7 :

NEXTS :

i T W D SOTCTRIY 2l |
L __________________________________________________ """~ |
Experiment Name : Develop and Test a Program for Interfacing Keyboard

L .- - |
ORG OOH '
MOV DPTR, #LUT

MOV A, 411111111B
MOV PO, #00000000B

MOV PI, #11111111B

CLRP1.0
JB P1.4, NEXT1

MOV A, #0D

ACALL DISPLAY
JB P1.5, NEXT2
MOV A, #1D

ACALL DISPLAY
JB P1.6, NEXT3
MOV A, #2D

ACALL DISPLAY

JB P1.7, NEXT4.

MOV A, 43D
ACALL DISPLAY
SETB P1.0

CLR P1.1

JB P1.4, NEXTS
MOV A, #4D
ACALL DISPLAY
JB P1.5, NEXT6
MOV A, 45D
ACAL DISPLAY
JB P1.6, NEXT7
MGV A, #6D
ACALL DISPLAY
JB P1.7, NEXTS8
MOV A, 47D
ACALL DISPLAY
SETB P1.1.
CLR P1.2

JB P1.4, NEXTS
MOV A, 48D
ACALL DISPLAY

; moves starting address of LUT to DPTR
; loads A with all 1's
; initializes PO as output port

: loads P1 with all 1's

; makes row 1 low

; checks whether column 1 is low and
; jumps to NEXT1 if now low

; loads A with OD if column is low

; (that means key 1 is pressed)

; calls DISPLAY subroutine

; checks whether column 2 is low and so on.....



NEXT9 -
NEXT10
NEXT11

NEXT12

NEXT13
NEXT14
NEXT15
DISPLAY:

- LUT :

JB P1.5, NEXT10
MOV A, #9D
ACALL DISPLAY
JB P1.6, NEXT11
MOV A, #10D
ACALL DISPLAY
JB P1.7, NEXT12
MOV A, 411D

" ACALL DISPLAY

SETB P1.2
CLRP1.3

JB P1.4, NEXT13
MOV A, #12D
ACALL DISPLAY
JB P1.5, NEXT14
MOV A, #13D
ACALL DISPLAY

+JB P1.6, NEXT15

MOV A, #14D
ACALL DISPLAY
JB P1.7, BACK
MOV A, #15D
ACALL DISPLAY
LJMP BACK

MOVC A, @A + DPTR
MOV PO, A

RET

DB 01100000B
DB 11011010B
DB 11110010B
DB 11101110B
DB 01100110B
DB 10110110B
DB 10111110B
DB 00111110B
DB 11100000B
DB 11111110B
DB 11110110B
DB 10011100B
DB 10011110B
DB 11111100B
DB 10001110B
DB 01111010B
END

: gets digit drive pattern for the current key from LuT
. puts corresponding digit drive pattern into PO

: Look up table starts here
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Ex eﬂmentﬂame : Devlo and Testa Pro an for Interfacm LCD

MOV A,#38H - ; Use 2 lines and 5 x 7 matrix
ACALL CMND ‘
MOV A,#0FH 3 LCD ON, curson ON, cursor blinking ON
ACALL CMND '
MOV A,#01H ; Clear screen
ACALL CMND
MOV A, #06H ; Inerement cursor
ACALL CMND
MOV A,#82H ; Cursor line one, position 2
ACALL CMND .
MOV A#3CH ; Activate second line
ACALL CMND
MOV A #3CH ; Activate 'second line
ACALL CMND
MOV A,#49D
ACALL DISP
MOV A #54D
ACALL DISP
MOV A,#88D
- ACALL DISP
MOV A,#50D
ACALL DISP
MOV A, #532D
ACALL DISP
MOV A #76D
ACALL DISP
MOV A, #67D
ACALL DISP
MOV A,#68D
ACALL DISP - .
MOV A #0C1H ; Jump to second line, position 1
ACALL CMND .
MOV A#67D
ACALL DISP
MOV A #73D
ACALL DISP
MOV A #820"
ACALL DISP
MOV A#67D
ACALL DISP -
MOV A#85D -
ACALL DISP
MOV A #73D -
ACALL DISP
MOV A,#84D
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ACALL DISP

MOV A,#83D
ACALL DISP

MOV A #84D .
ACALL DISP

MOV A #79D
ACALL DISP

MOV A, #68D
ACALL DISP

MOV A,#65D
ACALL DISP

MOV A #89D
ACALL DISP
HERE : SJMP HERE
CMND : MOV P1, A
CLR P35

CLR P3.4

SETB P3.3

CLR P3.3

ACALL DELAY
RET;

DISP:MOV P1, A
SETB P3.5

CLR P3.4

SETB P3.3

CLR P3.3

ACALL DELAY
RET;

DELAY : CLR P3.3
CLR P3.5

SETB P3.4

MOV P1, #0FFh
SETB P3.3

MOV A, Pl

JB ACC.7, DELAY
CLR P3.3 -
CLR P34

RET;

ORG OOH ; initial starting address

MAIN : MOV P1, #00000001B : motor runs clockwise
ACALL DELAY . calls the 15 DELAY
MOV P1, #00000010B : motor runs antictockwise
ACALL DELAY ; calls the 15 DELAY

SJMP MAIN . jumps to label MAIN for repeating the cycle
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DELAY ; MOV R4, #0FH
WAIT1 : MOV R3, #00H
WAITZ2 : MOV R2, #00H
WAIT3 : DJNZ R2, WAIT3

DJNZ R3, WAIT2
DJNZ R4, WAIT1
RET
END

oooooooooooooooooooooooooooooooo

ofFrwet T - cﬁ‘mmﬁaﬁmﬁ&mmwﬁ?w o .
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Experiment Name : Develop and Test a Program for Interfacing Stepper
Motor

ORG OH
STEPPER EQU P1

MAIN :

' MOV STEPPER, #0CH ; move the code to phase I into the port
ACALL DELAY
MOV STEPPER, #06H ; phase II code
ACALL DELAY }
MOV STEPPER,#03H ; phase II code
ACALL DELAY
MOV STEPPER,#09H ; phase IV code
ACALL DELAY
SJMP MAIN

DELAY : MOV R7, #4
WAIT? : MOV R6,#0FFH
WAIT1 : MOV R5,#0FFH
WAIT : DJNZ R5, WAIT
DJNZ R6, WAIT1
DJNZ R7, WAIT2
RET -

3t AN : DAC LBRTPRR €3 G G5 STCTRIT calistfa |

Experi.ment Name Develop and Test a Program for Interfacmg DAC

| MOV " A#DATA,; (A) - # data
START : MOV 90H, A : ; Port 1 = {A)
INC A

LJMP START ; Repeat



MAIN :

WAIT ;

Expenment Name

~ ORG OOH o
MOV P1, #11111111B

s initiates P1 as the input port

SETB P2.5 ; makes RD high (P2.5)

CLR P2.6 ; makes WR low P2.6

SETB P2.6 ; low to high pulse to WR for starting conversion
JB P2.7, WAIT ' ; polis until INTR =0

CLR P2.5 "+ high to low pulse to RD for reading the data from ADC
MOV A, P1 » moves the digital data to accumulator

CPL A ; complements the digital data

MOV PO, A ; outputs the data to PO _

SJMP MAIN " ;jumps back to the MAIN program

END

:Develop and Test a Prog'ram for Interfacmg

Temperature Sensor

Asemly code to read t temperature convert it t and put it on PO with some dela

BACK :

HERE :

WR
INTR
MYDATA
MOV
SETB

‘CLR

SETB

JB
CLR
MOV
ACALL
ACALL
SETB
SJMP

CONVERSION :

MOV
DIV

MOV

MOV
DIV
MOV
MOV
RET

BIT P25 ;i RD
BIT P2.6 ; WR (Start conversion)
BIT P27 ; end-of-conversion (EOC)
EQU P1 ; P1.O-P1.7 = DO-D7 of the ADC{)848
P1.#0FFH ; make P1 = input
INTR
WR ; WR=0
WR i WR = 1, L-to-H to starting of
' conversion (SQC) :
INTR, HERE ; wait for end of conversion
RD ; conversion finished enable RD
A, MYDATA ; read the data for ADCO848
CONVERSION ; hexx-to-ASCII conversion
DATA_DISPLAY ; display the data
RD ' ; make RD = 1 for next round
BACK ) '
B, #10
AB .
R7, B . ; least significant byte
B, #10
AB
R6, B
R3, A ; most significant byte
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DATA_DISPLAY :
MOV PO, R7
ACALL DELAY
MOV PO, R6
ACALL ~ DELAY
MOV PO, R5
ACALL DELAY

M : Dot matrix display Wwﬁ& R o uﬂ'qsﬁ:‘wmﬁcawrﬂ
P e — — —____________________________ ____ _______]
ExBeriment Name : Develog and Test a Progam for Dot Matrix Dlsglag

K -
ORG O0H
MOV P3,#00000000B° - ; initializes port 3 as output port
MOV P1,#00000000B ; initializes port 1 as output port

MAIN : MOV P3,#011111108
' MOV P],#11111110B

ACALL DELAY

MOV P3,#00010001B

MOV PL#111111018B

ACALL DELAY

MOV P3,#000100018B

MOV PI#11111Q11B

ACALL DELAY

MOV P3,#00010001B

MOV P1,#11110111B

ACALL DELAY

MOV P3,#01111110B

MOV P1,#11101111B

ACALL DELAY

SJMP MAIN ; jumps back to the main leop
DELAY: MOV RG,#255D ; 1 ms delay subroutine
HERE : DJNZ R6, HERE . : .

: P1 Clt5R P1. oﬁmﬂw@ﬁmwmﬂpz 7f3fmaﬂmvrqwn
WWC@WWI

Expenment Name : Test a Program to Copy 8 Bytes of Data fromRAM
Location Staring at 30H to RAM Locatlon Starting 50H

- SETB P1.7 ; make P1.7 an input
AGAIN ; MOV C,P1.0 ; read SW status into CF
MOV P2.7, C : send SW status to LED

SJMP AGAIN ; keep repeating
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BEA : TP & 9 S AP 8 7 ATIGA HEY |
8051 MATFFERMTE ' F caLL Roft ey
e : TP o 93 W Fefeg @ A AT G
DB GRS TR I 77 1

¥R T b 97 9fS ALEG S AL TG 5B
¥res IBHW R BRI I3 o |

BER : TP b 97 WS AP 3 T2 ATHGI 73
SBUF Qf&Sim o= 32

TG : WA So 97 WS Y 3 [ ATIE 58 |
Baud rate J1e1 B97 55 3ar

TG : WPE Yo QR WS FefwG 3 TR AT JB] |
Bifrm SRR e § @

TG : WP o % WiE HfHG © T TG 5B
8051 TEHITHMIEHR AT TEGMWR TS Fie 2
BE : PR 3y @A WS FAHG S R AT 989 |
TI @ RI 3¢= (45 T0?

TR« WP 3y 97 WS P 3 He AT 5B |
BusyFlag"?(?

T : WA 33 47 Wfe Reffpe S T ATET 7837
T 7 Fria e & 33

TG : TAA 8 0 WS AL 3 W ATITAGEA 1 |



Q\!Jb‘

ettt il rrarfit

3 o gy ) o0 [ Fa—— 5%

ﬂﬁt@m@mwmﬁcﬂw

vq |

o |

s |

8o |

Byl

81

89|

BB |

Bz |

841

841

memﬁﬁwwmxwmwmeﬂﬂr
TR : S 8 97 WS RefES 4 We STIE H |
SOTTRRT SR TR TGN Gt Toi gt e
Bog : wpeAl 9 W3 wfs Figfee > TR ST 539 |
RRERTRMR caiafifi-q B o wefy #iy

Boq : TPl q 9 OIS HefEe 2 R ATHEA B3 |
Pull-up @fEesra W= ffam fam R

B« TR b @R WS R S [ A0 BB |
8051 1 (F (A1F TOTEA Pull-up GEER Q1
T : TP b 93 SIS JeAFE AR A0 BB |
Interrupt service routine (ISR} A Interrupt handler TS Q@A
B - Al 3 a7 wfe WG © R STE BE |

16 x 2 LCD T Ft 2

T ua%ﬁh;aaw%ﬂquwﬁrﬂmmn

oft AT LeD-«w 7 fo

BG7 : WAl d3 3 e FHG © 7 TN 7B !

g3t (g’ ff 0ER starting FIHS I

BEq : WepEA S0 uF Wfe e b T AR 784 |

36 H-Bridge driver S a7 7 &= ;

By : e S 97 wife FRFE { W ATV AL |

o st B @b 8051 97 Sy THRTEH T e

BG7 : Tl S0 97 S A © T ATYEA I |

SRR oirad

W

S A

:

31

3l

Ui

B

g

vl

a1

¥

C (T Mid level language 1 T &7

BGY : WA q 97 AR 2 TR ST 7BV |

C (3 Structured language ¥ T (F4? )

B : Shpiaal 9 93 TfHG © TR ATHE BEY |

C @ (DI WIS 39 T 37 '
BE7 : WA q 97 ARG 8 TR ATHGA JE |
AR qRyrerE Fre |

TR : ST & a7 HPFS b T2 ATHEE RED | '
805147 AY GTER R ToRTePR I |
Bz : e S0\ WG { T2 ATHIER RED |
METFTTHIR 8 TEHATERAR AT ford y

THT : A S 4F RHG 3 W AT A2 |

JIWIH High level language ¥ 711 ¢4 |

R, FAEG OOP Language 93 T (A |

BET : TgARTA 9 G TR @ W STHIER BB |

Bz e Tre) w9 |

Bk wﬁaﬁaaaaﬁ@>a=ﬁ%M|



= o R Y iy

ﬁﬁmﬁmﬁﬂﬁw%ﬁma{w

LM

3

3

N 2 T A

P

3

-

Yo

a1

3R

2

81

pl |

|

1

|

8|

20|

W |

W |

9}

8 |

LU

|

S &

W |

C-CEH{N{T 3, (FIY IR 3 (SR T
Beq - WPTeEl q 97 RefFQ b TR LT {2 Y
<25 RBRME ML qietere g |

TG : WA 5 a7 ALY D W ST [ |
LCD, HD44780-13 3 ST we 34 |
WA, LCD-«3 T ST we ¥3 |

BaY : SR 3R a3 LG X [ ARG 7B |
fafes qem GoneR CETR AN A
BEa : WA S0 @3 TG H W AT H8 ] |
TREFRPG @I iR Sred 31 |

B57 : Al ) 97 ALY Y W Ao 58 1
TS G Ffagysf g -
B5% : wEEEL ) a7 FFY © T2 ATNTA HBY |
3B NREFFTREAE SR TR i 32
557 : WA Y 63 1w 8 [ ST JB |
TREFRRIER Al 39 o orge =2
B : WA > 97 ALHE ¢ [ A0 /B |
NIRCEFITHMITI T ST e 3 |

B : WEa b 7 AfHG & W LTI 7% |
TIRFRATTIET I8 ST e 39 |

Tag : WA > 93 ASFG Q TR LTHGR BED |
TREFSRMIET TR A RER g
5% : WPEAl S @R AP b F A0 5B
TN 8051 TRGFFRMIER WA trern 3 Fy
Tag : WA ) 97 W B HL AT {BA |
8051937 M ¥y g |

TER - WP 3 @3 WG Yo AL ATYIA 7B |
TELSFITHMR ITS F W2

BGT : WP S 97 ALFG 3 AL ATOT /B |
809 8051 TRIHPIGIAT (AR ey
T : WAl QO FefREQ Y T AT BB |
PIC TSI Laf487 fie |

- B8 T 3 G ALFG L R LTEA BB |

MCS-5 1 NELEFFTRRMERT AR +af Sred o7 |
TG : WA 3 9% FefEe o W2 ATHRIT 7B |
09 8051 THFHWIE AfEiBram H Iy
BT : WA X a9 FfP 8 w2 ATEE 5B |
805197 T 2af4%; forg |

BER : WA X R ALHG ¢ FL TG BB |

8051 WEIHFFTHFTT (IR 15 o1 o= 37 0 1 3|

TER : TR © 93 ALY 5 FL A0 5B |



w»iBo

it 2O L =

nﬁ@w@mﬁmiﬂm@sﬁﬁm

iy o

|
wo |

0|

|

W8 |

O |
Y
Oy |
Bo |
By

8|

891

£8 |

8g

8051 R FTHT SFR-GTAR A e 1

we1, SHIGETE, C~v T Qe e i o |
Beg « ST © G2 MR QW ATHIS BB |

8051 WRTHEITHENA R 7RG afar 3

a7 : WA © 97 TS © TR AT B3 ¢

PSW GftBiem et ma1 |

Tew: wﬁoaaﬂﬁﬁsﬂ\mmi

8051 IFRFTTR I wre |

TG : ST 8 a7 WG > He AT HET |

CPU Instruction Fit% (AL

Bew : S ¢ 97 LS b AR TS 5T )

8051 % &7 f} ©IY bitwise operator SR 7% ford |
B : Tl q 9% FEEG ) TR HTIEI 73 |

C (® Case sensitive language Tl T (347

BGY : ST Q97 TR & R A0S KB

C-cat T T AT @ g afipum wtshomt o |

Bw : A A @3 i 4 AR ATIET B8

3 16 x 2 LCD (HD44780)-d Priate s fd )
w1, G5 14 P LCD @ PRty 3 o
W:w—{%ﬁrsqaamﬁwmimmi

8051 ¥ Y RAM-% TOReFR (idte |

BGY « ST b0 WA G © TR ST 83T |

8051 WRWHITGEIRS AT Family-<3 T4y iz oite |
TR : AT { 97 G Y 7 AT BB |

8051 « BIETR/FTHIT Fra Fe

a7 : W © 93 RS ¢ R QUHIET 887 |

805 1 WREHFFTHITE T SOIEHR T© Tl 0 A7 Fe |
B : T 8 @R FefREg & W QTR 5 |

TR SNt Ceaa FIRTeTER A f

TR « T ¢ a9 ARG Q RATIGR BB .

12 (1. 36 7= A 6iffrs 8051 TEFRERIE 3 TaT Frfm g TS 7%
T T

BE : WA & 93 TG R AT 587 |

Pull-up GRESES ST fat |

TR : WA b 97 AL 3 TR AT KB

SCON @RTSimR Rtwmm we fg |

TG : ST So 4 TR > T UG BFT |



- TR W re m

T et Sl I

J L BT o

- s S eyt o T8y

W
\

whk oy ws1mmwmwwﬁﬁmmml
%7 : WA © @7 TP S Fe SR BB |

Ll SN TREFFHR A6 firasr Rewern e 3374
B%7 : S 3 a7 TwATRS 3 A v g |

ek 9] MWwﬁmﬁmmwwmmﬁfﬁmmmu
m,«ﬁwmwwwmﬁﬁammmu
Ew:ui%ﬁsaamanwrﬁmml

hk g aosnﬁmmqmﬁwmmwwﬁmmmmmmr
tw:wﬁﬁeaamqmmmr

Mok ¢ 8051 NAHIFHMI SOIGOR TowT BATER-RATET 36 7 |
m:wﬁﬁﬁaaam:wamﬁWI

ko AT @wmamsommmmﬁwﬁmmmmmmmmm:
m:uﬁﬁeaamngmm:

Ak 9 mwmmmmm@mmwu
m.mmwmw&ﬁewwmm(suqu|
B : oyt ¢ w3 wweET 2 B even w3 )

Aok b 8051 99 DIRE SRR o6 <1 39 )

m;uﬁﬁhnﬂamwﬂzmml

»1  FRum wibt et ¢ s e 8051 cary e |
B : oot yo wr a5 5 e e g |

Sot &3 cufiw M-y whwerarh v =1
m:wﬁaﬁsqaamﬂtmmt

231 8051 ¥ MN 7 x 5 Wb Wl oy 3 RRTIOR AR ceriatrs e 4
W:W>oaam>ﬂaﬁtﬂmmi

33| ADC ¢ DAC-93 Y 8051 3 XBraca i 2t 7 1
B : IR S0 W TR & R AT 5 ¢

301 8051-4 ARYF WO GACA} (RAM)-«7 IR ABRCIFR RS ¢ BiRfie ST
e
W:W:oaamowtmmmi

28 | THIZRITE AR W © 2ONTER e Srwee T 77 |
B : Hord » <3 FwATYErR 3 72 etrrR 8 |

¢! 8051 4R & B st B2 e tefi efir Swiaeig 3ot 744
BT : TporR q 9w T 3 7 e R |

Yo WETHFTHAE Pull-up REPSER Sra ST %4 |
W:Wﬁﬁﬁhaamnzmmt

311 8051 @ Ay Fewn Bk '« Fidwm SRGFTE ZORAE 361 7 |
BT TR ) @ wHAES 3 W e 529 |



@@@@_@@ @-@@@

R

*vvé}h?}

&%

ey




Criapt & . i T eyt ety T =

ﬁ%mmﬁ%aﬁew 280

 iREE eI R TS, it
e
9 % “Afdsj7 AdrF-2038

ci‘maf@f : RETRE, WTNW‘G (~zo

7 ¢ I-ReI0R 9 g @R H-Ren @ @ie ¢ (4v) © drdm Sew e |

F-Ron (I : ] x Y0 = 20)
351 Embeded controller TF ITH?
TEY : WeAlel 5 W WS FefEG - AR TG RE |
31 IO SR NRCFRCRITER A 419 ¢
B wpEEA } 93 s ARG © T GTIER 78T |
w| PICir
T Vﬂﬁ'ﬁﬁkuﬂﬂﬁﬁ?ﬂﬁﬁ@i?{\mﬁﬂ]i
81 Absolute value 917
Ty« STl 8 W3 S ARG ¢ e ATYET RE ' ' /
¢ RLA fote fan & arrms :
TR : Pl 8 «wa wiE e 8 T TSR BT |
v | Long range Lk
THY : wepiEAl 8 97 WS A b 7 ATITA HE |
91 8051 MREFCHENR ¥ FF CALL Fofm wer
TE7 : AT & O WS HEG ¢ A2 GG 52 |
v | Band rate S0 957 6 ¥13?
87 : AT do WA TS FLFS 3 A2 ATTIA HB |
® | Bpecial function register EaF
TR Sl © a7 WS FEG b TR TR RE
30 | SRR (&I List file-&3 I 7
¥R : A ¢ a3 oS R § Fe A0SR JE

<-f8M™ (T4 : © x S0 =90)

3 | MAGERTHAR 6 NRITIATEER A MR (1 |

BER : IEAT S @F T QTR ATSR Q2 |
33 | PIC TiRTHITHITIT LT (o7 |

Bow « Wl 3 @7 ARG ] W GUITEE 9B |
S0 | 8051 MATHIFHINES Teifie s S 37

TR Al 3 93 e @ W STEA 52T |

38 | PSW QfepSitaz fRoemalz €W e |

TeR : WPAEE © T TS | R TG B
3¢ | AR ARgaT @Y |

B : WA & @7 TS S A AT BT |



388 ' R WS QWATES (15

3 | G TBRIG THATT et (e |

B : WREAA by 07 FeFG 5 Te ATHG HEY |
LN ﬁmmmSensor-mmMI

TEW : ST Yo a7 AR ) W ATHISR 5B |
S | 805 1«7 Y RAM-F 3TRTeh (s |

8w : S S0 O3 ARG © T ATYEA BB ¢
s | TS MBIt -l o |

BeR : SREAl b @7 WG o A ST 5B
30 | BB FeaT (Y |

B50 : TAEA » @3 A . AR TS BB |

-t (79 : & x & =0)

23 | <2 A TEICHRCG RN T2 B e wm Ry e ot e
TEw : WTNAA S OF TGRS L LTI §IG |

QR | D TR STTETR SRR G TR dietet 3 39|
B8 : WA ¢ 9T TGRS X 7L ATHISR HE |

® | 805 1-4% WIS BT crewiy ToRTEhr MRS @ Bidfie vty wfq =
B50 : ST Yo O TAGHE © TR TS BB |

38 | Port P1 '8 Port Pa-ul *Mrar¥e Gkt Atdwata wiara ifite 7127 tofis qefb catsta (19 )
T TAgiEa - > W EES |

3z | 8051 VRLHFFAMITR P Simaty we= 2w Fch™ Fmetiiz = @ |
TR : STt © U3 AGAAS } L AT G |

w | G iy F-A0ST T4 aafn 2f w9

B A VR A3 AR ) A TSR 9B



3

Y

vl

¢

L1

11

Wi

3]

F-ASM (T : 3 x Yo = 30)

TSR FE T
B : TR ) @3 o g 3 7 erer g8 |
8051 iR T T2 i
B : el X a7 of s 3 o) eraon HE
TR Gt e & @it

B : wpeR 8 a7 W A o . el 53 |
IDE 07 § Ay .
B - AR ¢ a7 o A 3 7 aAegren gE
el I T2 -
Ew:wﬁﬁaaawﬁmﬁ@:mﬁtmmr
Long range IwTs $ caramiy

B : e 8 a7 W g b e ersem 5B |
SiAuttan Fte Ay

TS : Sl » @ siefed 3 72 v H8wy |
Tred IV e BRweR e o |

B - SR » @7 wfS wefre 3 e aeon 5 |
TI 8 RI 39 it q0?

B : o 33 a7 W Aefive e evran wEa |

0| Busy flag ¥

Gm:uﬁnﬁuaﬂwﬁw@mmﬁrﬁmm:
' <R (T : ¢ x o = o)

9 | Wmﬂmmm—mmww:

@w:uﬁﬁﬁrmaﬂmwaammm_l

321 OB 8051 N RTHITER taErOT oMY |

B - e Q@7 wefied y 7 etgrem w9y

o1 8051 RrAb nf¥dn vfa vie |

B : wpieA) o a7 g © 7 v g | |

38 | 8051 FTTRHTAE A wite |

B : wepfier) 8 a7 gy 7 v ghay |

3| CUP TSGR Tore & carginiy

M:wﬁﬁeaaaﬁabmmm;



86 TRCFRTGAT SITS AT F1o6T

o1 ARRBER FRYieT e |
TE : WA b 97 ARG 3 e QTG BB
391 SIETRR I O |
TG : A 5 a7 e S W ST 5B |
St | 75 TBHRE FTRMTT qivtett | -
G : ST ) @7 TR 3 e &TER 589 |
3% | LCD-% %= S wwa 31 |
B wﬁﬁuaaaﬁ@u\mﬁm
30| 805 1-4I% A GOAREN G ToReetr IfA 1
TER : WA So a3 ARG § [ ATHER 52T |
-t (TH.: @ x & = v0)
33 | RFE NREFTRIVITR 3% SRR Wew 1 R wem a4t wie |
Bod : ST 3 @R AFIES 3 T ATHE 5B |
3% | IR SR @RiT (ol ¢ AT et (Steps) (WY |
TR : WA ¢ 9% TAET R TR TG B2 |

o | 4T%¥ 8051 TIRTHFFTLIIGAR 139 39 ST e+ 33 ffley otz 2t wive |

Taw . WA © O3 AFATES $ T ATHEE 387 |

38 | ADC 8 DAC-<R A¥ 805 1-«% LORTEHR 3 37 |

. TR : WA o W3 ACAEF S TR ATHBA §B |

3¢ | 805 1-d% BiRw b WL SIOT (et © ARTHR GRRN ¢
BT : WP So O ATAHAS H WL AT HIY |

Qo1 o WifiFE F-tedy omatt 3 =
BE : WP 33 7 TR D T ATHER 52 |



9% o€ e ofrm-205¢

d-‘m : RS, mm«mwaosoaﬁw
.. T+ MRFTTHR SIS THATE (170w ([ (T : &bad) .

asw-ﬁslmwarﬂamw-ﬁmmmmuﬂwﬁm%eam:
F-REMt (317 : } x Yo = 20)
31 8051 AR e H @REr
BT : AT R} @3 s AR s W dogron gRy
1 8051-4 WIF AHOR &fErtn e 1vge wr
- B WAl © 93 S AefiEe 8 W AR 58
| AGAIN : DJNZ RS, AGAIN &G &7
BT : WA 8 03 WS A » TR ATER 53 |
8| ACALL 9 SJMP-u3 & F?
T wﬁﬁﬁ’f\wamﬁmﬁaqeoa&mﬂmmi

¢ R Sy
o« W b 9% oS ARG S TR TG 52 |
b AR P

e : wﬁ‘rﬁﬁ\suﬂawﬁmﬁmmmﬁm
4§ DB GRSy T [ I .
Toq - w%ﬁ’taaawr—m&mmarnmmu
¥ 1 Embeded system F1F (77
TG : AT > «¥ S Herd 3 7L AT KB |
» | SBUF fScoizm 3m 37
g - T S0 @A S g 5 TR AR 53 )
so | 8051 mmmmwﬁmwﬂr
TH9 : WA 1) 07 WS TS § 72 TG HH |
4-ReM (T : 0 x Yo = o)
35 | TREHFFRMER ctfifm )
VG : A S G TR S TR ATIG7 FBA |
31 8051 VRIFFTHATT Al wefiaidree o w1 |
T : SR © 97 fHG » Nk Grres 55 |
3 | ARRFGTR Aot o _
TG : SR b G PG 3 7 AN {2 |
38| 8051 «7 & ‘fY SI¥R Bitwise operatordT¥l RECHLY 3|41 37 |
T : WAl q @ Tfee 5 72 AR R
3¢ | LCD-F {3 Srmsm we= 33 |
TR : WAe 33 09 PG 3 R QTG 5B



Ay i T iy (O el (et Y eyt ity (R el

F o LT ey = S A prapmm—" L et L]
28V ACHICGITE TS TALACE e

¥ | ﬁﬁamﬁmﬂmmmmn

' m:uﬁrﬁﬁ’lmmaﬁa>mmﬁm

LY & 14 P LCD -« PrRew ¥ o |
m:wﬁﬁaaaaaﬁabmaWM| _

Wi ws1-mmmmmmwu
mzuﬁrﬂﬂ’lmanﬁeuwwmn

™ WMWWWM|
m:uqﬁiﬂﬁ‘loaa'wﬁaaﬂtarﬂmm‘

20| 8051 WATFFTHPNE P1 (ATE x-F TR B P2-0T x2-R TR AR Y ST T
ST CatsT o
o : TR ¢ RETT |

_ 'T-ﬂﬂ'l(ﬂﬂ:txb:m)

1 3051WwwmwmmmﬂmW|
m:wﬁnﬁommﬁtmm| :

Ly sos1mtmﬂm‘:mmmmﬁmmmmmﬂ4ﬂ1m|
mzwﬁﬁsmwﬁtmmn

9! sosmmmammﬁm\ﬁm«mmwmwwwa
m:wﬁtﬁcmw:mma’ﬂm'

38 | 3051WM7x5ﬁmm-mwmmﬁw

¢! 8081 o« IR SO caeert TfA |

imsomgwmmmﬂmmmnﬁﬁmmo—éﬂﬁwmmw



X e e TR Lt A et mp e e - 3

e TRCEA (AT A3 7o © B 38»

T St Frowy are, vrat
ferarm-2=-uffe
AT € TR o Frw-303s
CFEMW : T, Jemd-aRm ¢

= %wmmwﬁmcﬁme(ﬁwfmmma

1@”(‘11?5{)()0:{0)

31 TRTBITHE BT AN
tw:wﬁfr;szw&a:ﬁewtacﬂmma

A T fE e & @ _
m:ﬁﬁssauﬁﬁaﬁﬁqwzmml .

e IDE®;
m:ﬁﬁeaab&ﬂ:ﬁaﬂamﬁ@w

81 Addressing mode 3T I
'Em:ﬁiﬁ‘?f‘s.ﬂﬁﬂﬁequmms

¢i RET Frfeam wwm #y :
B97 : SR 8.9 7L 53

Y1 CALL Frfws s &y
m:uﬁﬁeaaw&ﬁ:ﬁswemml

9 BWAES WREFIEGE Ry
W:Wﬁ’rﬁﬁhaauﬁﬁaﬁ@@ﬂ:mm!

¥ | Line driver W% W ("% |
@w:wﬁqﬁ}maaw&a:ﬁmvaammi

3} Interrupt service routine s & IR
m:wﬁﬁ%nmaﬁﬂmoﬂzmﬁm|

30| TI S RI ¥4 Set TU?
W:wﬁﬁnaawﬁatﬁanzmm;

1-ﬁ'@ﬁ(ﬂ1ﬂ:0xbo=m)

33| Microprocessor 4% Microcontroller <% NiT& ey e
B8 : WP 3 93 e 3 72 e By |

33| PIC Micro controller T2 2xBraTen e |
M:wﬁnﬁtqaamﬁ@qmmm|

3¢ 1 8051 Microcontroller ¥ RAf¥3ramf e |
%7 : WP § @3 g » e eeaT g8 |

' 38| Commonly used Assembler drectives <7 SISl (1 |
T6a : SpAedt ¢ wa W sl v e ataer g3

m24Hmssﬂmmﬂ#mmm2121nmmmwuumly
language program W |
W:Wﬁﬁ%eaamﬁﬁeﬂ:mﬁmu



ago TETFTRTR SIS 3NTeY Heow

mewwwmwwwwMWWWM

 S%1 ‘C’ language % et ot

' mzwﬁﬁtqmmﬁehmmml

yq| Serial 3R parallel communication (i T AE |
B : SRR 0.5 TEBY ! |

s% 1-1/O port 8051 «F S TR+ |
m:uﬁvaa%mmbmw@ml

y» | LCD (R pin diagram Pt R T
W:wﬁsqaaatﬁaaa:mmm‘

20| Subroutine < JRYMN (T4
Gm:wﬁﬁwamﬁmwamﬁm

35 | Micro controller & Basic block diagram wg{F eIl block X IR o
TR : T D a7 AEAS & 7 LT HBY |
a3 | Micro controller < pin diagram JIFF TSR pin «F W ACHF T
a7 : TR © G AT 3 R TG FIT |
3¢ | 8051 Microprocessor «% Addressing mode 7 areal® Addressing mode
S s T
_ mzwﬁﬂﬁisaambmmmh
38 | ‘C’ language & Time delay Brotg T alfdmm )
TR : wgAE A 4% AGTIETE X W ST BEY |
" \¢! e 2R Interrupt Enable (E) register- orore bit «F T W |
TG« SEEA 47 AGTIETE 8 T TG BEY |
¢! DC motor FTERM 8051 Micro controller interfacing & P 3t 4 |
' W:W)oaamsmmmn



ety = - ”

g0

ﬂﬁ@@t@ﬁﬁwmﬁ'ﬁﬂ

W

311

‘'c' language oL ﬁﬁWC'lT o
T ¢ AR q @7 FLHG » 7L ATIIEH BT ¢
Serial @3¢ paralle]l communication &% TN e |

’mmmm.mmq

>l
»w i

20 |

B
ey

W |

a8 |
Y3

Wil

“1/0 port 8051 ¥ St TR

o : AR b a7 TS ARG b R ETIER 88 |
LCD ¢ pin diagram &% B 32
B : ST 53 @ ASHG 3 T AT EBT 1
Subroutine ¥ RSN o4 |
T :uﬁﬁaaamﬁ@wawﬁm
1-fe (W : & x & =20)
Micro controller &% Basic block diagram 7% e’ block & ¥ (79 |
T : uﬁﬂﬁh ﬂﬂmiﬂtﬁwm1
Micro controller < pin diagram T TS0 pin 9 TR FRLETH Y |
T A © aamntﬂrmmml
8051 Microprocessor Wl Addressing mode FUM? TSR Addressing mode
Sricae e T =
o - ST 8 G AT 5 W ST BB |
‘C’ language 91 Time delay TRy =4 afirm T 32
BT : TR A qF AGTAAE R R ATHER FBY |
SCTEAr {531 Interrupt Enable (IE) register-ad 2ATSIEM bit @@ T ]|
B : ST 53 47 ABAPTS 8 R LTAIGA HBY |
DC motor R 8051 Micro controller i interfacing aifiF m?ﬁ‘ﬁ I
Ted : e :eaimaa(ﬁwmq



i'rI.BDeBoolgg

E-BOOK

$ www.BDeBooks.com
© FB.com/BDeBooksCom
© BDeBooks.Com@gmail.com





