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Introduction

This tutorial will assist you in writing your first 8051 Assembly language program using the popular Keil
Compiler. Keil offers an evaluation package that will allow the assembly and debugging of files 2K or less. This
package is freely available at their web site. Keil’s website address is www.keil.com.

The sample program included in the tutorial toggles Ports 1 and 2 on the 8051. The compiled program
has been tested using the 8051 board from MicroDigitalEd.com. The program also works with other systems that
have Port 1 and 2 available.
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Basic Keil Tutorial

1. Open Keil from the Start menu
2. The Figure below shows the basic names of the windows referred in this document
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Starting a new Assembler Project

3. Select New pVision Project from the Project Menu.
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The device window will be displayed.
7. Select the part you will be using to test [T RE N e 3
with. For now we will use the Dallas oy |
Semiconductor part DS89C450.
8. Double Click on the Dallas Semiconductor] Yender Dales Semiconducter

Device:

Toolzet:

Data base Description:
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9. Scroll down and select the DS89C450 Part
10. Click OK
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Device:  DS583C450 I” Use Estended Linker [L<51] instead of BLS1
Toolset:  C51 r
Data baze D escription:
£1 DSE7CEI0 A 8051 bazed Ulra High-5peed Micro with 2 DPTRs, WDT,
£ DSE7CES0 1 Twao Serial Ports, 32 1/0 lines, 3 Timers/Counters,
£1 Dssacazn 13 Interrupts/3 Priority levels, G4K Bytes Flash,
£ Deeacdan 256 Bytes On-chip RAM, 1K Bytes Additional <R
£ D38IC440
£ 50
+ @ Digital Core Design =
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+ @ eazyplug
+- % Enlcean
+- % Evatronix
+ §® Generic v
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Creating Source File

1. Click File Menu and
select New.

2. A new window will
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3. Copy the example to the Right into the new window. This file will

toggle Ports 1 and 2 with a delay.

4. Click on File menu and select Save
As...

¥z toggle - p¥ision3
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& saveal MoV A, H#SSH
AGLIN:
Hov Pl, A
Device Database. .. WOV PZ, B
License Management. . ACALL DELAY
CPL 4
SJIMP AGATIN
Prink Setup. .. DELAY:
S print P MOV: Ray, @200
OUTER: MOV Rz, #0255
Print Preyiew INMEER: DJMNZ Rz, INNER
DJHNEZ R3, OUTER
RET
END

2 uew.. Ctri+ ) ; &k , %]—Zj{ﬂ

ORG OH

AGAIN:

DELAY:

OUTER:
INNER:

END

MOV A, #55H

MOV P1, A
MOV P2, A
ACALL DELAY
CPL A

SIMP AGAIN

MOV R3, #200
MOV R2, #0255
DINZ R2, INNER
DINZ R3, OUTER
RET
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5. Name the file Toggle.a51
6. Click the Save Button
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Change file type to Asm Source File (*.a; *.src).
Select toggle.a51
Click Add button
Click Close button.
Add Files to Group "Source Group 1 |
Laak in: IE} FirstProject j P £ E@-
toggle.aSl

File name:
Files of type:
A
8. Expand the Source Group 1 in the
Tree menu to ensure that the file
was added to the project o
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MOV A, HESH

AGRIN:

MOV Fi, A

WOV P2, A

ACALL DELKY

CPL A

STHP AGATH
DELAY:

MOV R3, 0200
AOTER: MOV B2, #0255
THNER: DIWE B2, TMMER

DaWZ B3, OUTER
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Creating HEX for the Part

1. Click on Target 1 in Tree menu
2. Click on Project Menu and select
Options for Target 1

N 00 ProRet..
News Project Werkspace...
Impcet pivtson] Prodsct...
Crenprojet...

Coun Project

L=y =N- ]

& EH
Project Workspace
S |1t |
= o Sounce
(£ oo
Manags
‘Sekect Devvice for Target Target 1

i/ topgle - p¥ision3 - [C:\Documants and Settings\Sepehr\Deskiop\FirstProject\topple.a51]
Bl gt Yo |projec| sty Fih Pepherss Took §VCS Wndow bel

== x|
waaBEsers

ptaes for Tanget Tangst 1

oo target
(5] fpad argemt
[¥5) Eebusid sl target fies

3 Traalste Ci\Documents and Settings|Sepety | Deshtog|FrotProject fogg, 51

[¥] L eApocsmmmeis ane Sottinss|Sepba'iDasttogilFrstBrometitonin. v

L]

ELrERE “;]".m;s‘ |

i

g'[ [ETE e {Commnand” ) Findin Fles [
56t Project oghicns

3. Select Target Tab
4. Change Xtal (Mhz) from 33.0 to
11.0592

Options for, Target ‘Target 1°

Dallaz Semiconductor DSEIC450

#tal [MHz):

temony Model: |Srna||: variables in DATa

Code Fom Size: |Large: B4k, program
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Operating system: |None

Device Target | Qutput | Listing| User | C51 | 451 | BLSY Locate | BLS1 Misc | Debug | Utiltes |
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[ Use Or-chip #Pak [020-0x3FF)
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Eprom Ram
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5. Select Output Tab Options for, Target *
6. Click on Create Hex File check box
7. Click OK Button

Device | Target Output | Lising| User | 51 | 481 | BL5T Locate | BLS1 Misc | Debug | Uties |

Select Folder for Objects.. | Mame of Executable: ItUQQhB

' Create Executable; \toggle
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" Create Library: Atoggle.LIB ™ Create Batch File
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8. Click on Project Menu and select
Rebuild all Target Files

9. In the Build Window it should report
‘0 Errors (s), 0 Warnings’

10. You are now ready to Program your
Part
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Testing Program in Debugger

1. Comment out line ACALL
DELAY by placing a Semicolon

B E:\B051\KeilTutorial\FirstProjectoggle.a51*

. . . . m ORG OH
at the beginning. This will i MOV A, #SSH
allow you to see the port 03 AGATN:
change immediately. 04 MOV P1, A
2. Click on the File Menu and gg i LUk
E ACALL DELAY
select Save v CPL B
a8 SJMP LGATIN
03 DELAY:

MOV R3, #z00
OUTER: MOV R2, #OZE5S
INNEE.: DJHZ R2, INMNEER

DJHZ R3, OUTER

RET

EHD

3. Click on Project Menu and select Rebuild all Target Files
4. In the Build Window it should report “0 Errors (s), 0 Warnings’
5. Click on Debug Menu and Select Start/Stop Debug Session.
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Running the Keil Debugger

1. The Keil Debugger should
be now Running.
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B E:\B051KeilTutorial\FirstProjectMoggle. a51
: ~ ORG OH

MOV A, #55H
AGAIN:
04 MOV Pi, A
05 MOV Pz, A
06 { Acaiz pEray

CPL A
SIMP AGLIN
DELAY:
10 MOV R3, #200

11 OUTER: MOV R2, #0255
12 TINNER: DJHZ R2, INNER
13 DJHZ R3, CUTER
RET
EHD
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2. Click on Peripherals. Select I/0 Ports, Select Port 1.
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a7 CPL A
03 SOMP AGATN
03 DELAY:
10 MOV R3, #z200
b .. 11 OUTER: MOV R2, #0255
sp o 12 INNER: DJNZ R2, INNER
ep max  On. — 13 DJHZ R3, OUTER
PC $ C 1 RET
dps 0s... 15 EHD
“ dptr [ 16 3
S i B 4 4
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x Running with Code Size Limit: ZE ;‘ x Filker: IExe:utlon-A\l o
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Frame # | Address | Opcode I Inatruction _‘I
i
E >
+= |ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet — o
£ 3
ST AT Buld_},Command 4 FindinFiles ] L |2 =
| |Simulation t1:0,00000000 sec [Li6 Ciz L |
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3. A new window should port will pop up. This represent the Port and
Pins

4. Step through the code by
pressing F11 on the
Keyboard. The Parallel
Port 1 Box should change as
you completely step
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through the code B E:\8051\KeilTutorial\FirstProjectitoggle. a5
: ORG OH
. MOV A, #55H
: LGLTH:
A ox MOV F1, A
.4 o« MOV P2, A
[} 0. ACALL DELAY
i ok CcPL A
7 s, | s acamn
e Gps DELAY:
10 MOV R3, #200
b 0% 11 OUTER: MOV R2, #0255
: P Dx... 12 IMNER: DJHZ R2, INMER
spmax De.. — 13 DINZ R3, OUTER
POt G 14 RET
dps 0. EHD
dptr o«
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Parallel Port 1

Part 1

7
F1. |0FF v v v
Pins: IEI:-:FF [ v v v v v v

Bits 0
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*|Load "E:vye051yyEeilTutorialyyFirstProject) i toggle™ !
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2
é >
5 |ASM ASSTIGN BreakDisable BreakEnable BreakKill BreakList BreakSet = )
3 [LTTOT0T Buid ) Command £ Findin Files [ R I <
Ready | Simulation [t1: 0.00000063 sec  Lig il | um |

5. To exit out, Click on Debug Menu and Select Start/Stop Debug Session
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