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Overview

Micro C 8051 Development System has a built in 8051 Assembler that allows developing
programs in assembly language or mixed C and assembly for project development and

educational purpose.

Assembly language can be embedded in C programs as inline assembly. Alternatively,
assembly language code may have its own source file. Micro C 8051 Development System
allows having multiple assembly source files or mixing assembly and C source files in the

same project.

Our 8051 Simulator and 8051 Debugger tools also support assembly language development.
For example, it is possible to single step through assembly code, set breakpoints and watch
register values. This simplifies assembly program development and is also a valuable

learning tool for users learning about microcontrollers.

Software Setup
Download Micro C 8051 Development System from:

http://www.bipom.com/8051dev.php

Open the zip file 8051dev.zip and install by running setup.exe.

A Welcome screen will appear:

Welcome

“Welcome to the Micio-[DE Setup program.  This
program will ingtall Micro-IDE on wour computer.

It iz strongly recommended that you exit all Windows programs
before running thiz Setup program.

Click Cancel to quit Setup and then cloze any programs pou
have running. Click Mest to continue with the Setup program.

WARMIMG: This program iz protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of thiz prograrn, or any
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the masximunn extent pozsible under law.

Cancel |

Click on Next. End User Agreement will appear:


http://www.bipom.com/8051dev.php

Software License Agreement [

Please read the follmwing License Agreement. Press the PAGE DOWHN key to zee
the rest of the agreement.

[ -
EMD USER LICENSE AGREEMEMT FROM BIFOM Electronics

Please read the following End User Licenze Agreement [MELLA"Y] carefully. The ELILA i=
a lenal agreement between pou the uzer and BiPOM Electranics for the uze of Micro-DE
[ the "Software” | Thiz ELILA containg the conditions under which vou may uze the
zoftware az wel az warranty and liability dizclaimers. By inztalling, copying or using the
Software, you agree to be bound by the terms of this ELILA. If you do not agree to the
terms of thizs EULA, do not install, copy, or use the Saoftware. This Software iz pratected
by copyright laws and international copyright treaties, as wel as other intellectual property
laws and treatiesz. Thiz Software iz licenzed, not zold.

For mare information about Micro-1DE, see the About box under Help menu in this
prograrm. To learn more about BiFOR Electronics and its products, wisit ﬂ

Do wou accept all the terms of the preceding License Agreement? |f pou chooze Mo, Setup
will cloze. To ingtall Micro-IDE, pou must accept this agreement.

< Back Yes Mo |

Please read the agreement and click Yes if you wish to continue with installation. Click Yes
twice, once for Micro-IDE License and once for Micro C License.

Enter your name, company ( if applicable ) and serial number:

User Information Ed |

Please enter pour name, cormpany hame and senal number below.
“ou may leave the zenal number field blank to run this sofbware in
size-restricted demo mode.

M ame: IiaCkI

Compary: IBiF'EIM Electronics, Inc.

Serial: I'I

¢ Back I Mest » I Cancel




If you have already purchased license for Micro C 8051 Development System, please enter
your Serial Number in the Serial field. Otherwise, you can enter a serial number of 1 to run
the Micro C 8051 Development System in demo mode with reduced functionality.

Click Next. If you have entered a serial number of 1, you will be asked to confirm if you want
to run in demo mode:

Question =

Click Yes.

Select the disk location where the software will be installed. Using the default
location of c:\bipom\devtools is recommended:

Choose Destination Location Ed |

Setup will inztall Micro-1DE in the following folder.
To inztall to this folder, click Hext.

Toinztall to a different folder, click Browse and select another
falder.

“'ou can chooze not toinstall Micro-lDE by clicking Cancel to exit
Setup.

" Dezstination Folder

C:\bipomtdeytoolsh Browse... |
Cancel |

Click Next. Select the Program Folder where the icons for Micro-IDE will be installed.
Default selection is Micro-IDE folder.

¢ Back




Setup will add program icons to the Program Folder listed below.
Yau may type a new folder name, ar select one from the existing
Faolders lizt. Click Nest to continue.

Program Folders:

Exizting Folders:

Games
GHUARRM
Google Desktop
Google Earth
Google Updater

t aintenance
b atriz b ultimedia

Intel[R] Matrix Storage kManager

MigoDE

Click Next. Micro-IDE will be installed and you will see the progress:

Micro-IDE

Cancel




When the installation is complete, you will be given an option to start Micro-IDE now:

8051 Development System Setup Complete |

Setup has finished instaling Micro-IDE on your computer.

Setup can launch the Read Me file and Micro-IDE. Chooze the
options pou want below.

¥ 1 would like ta launch Micro-DE :

Click Finizh to complete Setup.

< Back I Finizh I

Click Finish and Micro-IDE will start.



Downloading Example Programs

After installing the software, you can build assembly language programs and download
programs to the board. Follow the steps below:

1. Make sure the board is powered and connected to the PC as described in the section
Installing the Hardware.

2. Run Micro-IDE from Windows Start menu. When Micro-IDE is started, the Project selection
window appears:

Welcome | % |

Welcome to Micro-lDE Program Development E nvironment.

Wwihat do pou want to stark with:

" Create a new project

. : Cancel |
O Open exizting project

¥ Show this dialog at startup,

Click OK to select an existing example project.

Micro-IDE is distributed with several example programs that illustrate how to program the
8051 micro-controller. Example projects are located under the Examples folder under the
folder where you installed Micro-IDE. Some of the examples are written in C and some of
them are written in assembly language.

Select Project, Open Project and open the example project asm.prj from:

C:\bipom\devtools\MicroC\Examples\8051\tiny\asm

Laok jre |12 asm -« ®B ek E-

Files of type: |F'n:|ie|:t files [*.pr) j Cancel




B8 Micro-IDE - [asm.asm]

=) Fle Edt Vew fuld proet Debug Tos Window Heb B
py=2=1-] ] & cmm o @ s )
o/ FEIE EERETIE G

RE =y ] ]

= "asm’ Project Files
aaaaaa

This module is presented here only to serve as a sample for

8051 Assembly program development on the MINI-MAX/S1-C system.

BiPOM Electronics does not guarantee its functionality

with other micro-controller systems.

Please e-mail any guestions and suggestions to info@bipom.com.

Module: ASM.ASM
Revision: 1.01 =
Description: Toggles all 1,0 ports. Also echoes incoming characters to the terminal
NOTE. This program can not be debugged:

- SimB0S1 does not sSupport serial interrupts for nows
- Mini-Maz/51-C debugger occupies 0..7FFH locations.

[ET e —— INTERRUPT HANDLERS %xxxxxxxxxxxxxxxxxexxss
ORG DOH : Reset
LIMP main
ORG 03H :
RETT : do nothing
ORG DBH 3 Timer 0
RETT : do nothing
ORG 13H 3 INT1 ]

= Fies 8 '

E

|

euid[Dobug | Fndim e 1] P Fies 2| Loader
Ready ini,Coll _ Dsconected | WM

4. Click the Build button on the main toolbar. This will build the asm project:

Db ree|2c (& cun e @) ad 2

|
Build button

If the project builds successfully, you should see a message indicating no errors on the
Output Window:

=
j Assembling C:ibipomidevtoolsiMicroC)ExamplestB05 1 kinytasmiasm. asm...

First pass... Second pass... O erroris),

Build |Del:uug ] Find in Files 1 ] Find in Files 2 ] Loader ]

Feady

5. Download the executable (asm.hex) file to the board by selecting Download under Build
menu:

I DeEd@ serloc & &

I IEE Y

Download button




If the MINI-MAX/51-C2 board is powered and connected properly to the PC, a progress dialog
will appear:

X

47%
ENNNNEENEER

The progress dialog will disappear following a successful download. Details of the download
are
shown on the Output Window:

b3
j Success writing 32 bytes
Success writing 32 bytes
Success writing 32 byvtes
Success writing 32 bytes
Success writing 32 bytes
Success writing 32 bytes
Success writing 26 bytes

£

Build | Debug | Find in Files 1 | Find in Files 2 | pader

When the download is finished, the progress indicator disappears. This means that the board
has received the program successfully. After the program has been successful downloaded, it
can be started using the Mode button on the main Toolbar:

(L

0| 8/ @

Mode button

Mode button puts the board into Run or Program mode. In Run mode, the microcontroller is
executing the program in its memory. In Program mode, the microcontroller is in Reset state
SO no programs are running. In Program mode, microcontroller’'s flash memory can be
changed and a new program can be downloaded.

The Mode button is Red in Program mode and Green in Run mode. Following a download,
the Mode button will be Red. Click the Mode button to change the mode to Run mode. The
program asm.hex that you just downloaded starts executing.

You should now see the characters that you type on the Terminal window being echoed back
to you.

Congratulations!!! You have built and executed your first assembly language program
on the MINI-MAX/51.



Click the Mode button once again so it turns Red. The board is in Program mode



Writing Your Own Programs

To create your own project, select Project menu and select New Project. This will display the
New Project dialog:

Mew project f'5_<|

i It iz recommended MOT to put spaces in project
Project name:  [test name as some toolkits may not suppart this,

Location: |c:\test Browse

Toalkit: |.-’-".Sh'151 Azzembler for 8051-3052

Debugger: | 3051 Sirnulatar

[

[
Manufacturer 1D | Gieneric |
[

Chip 1D 8052

(] | Cancel |

Enter the name of the new project and its location ( this examples uses test as the project
name and c:\test as the project location ). Select the Toolkit as ASM51 Assembler for 8051-
8052. Click OK. Say Yes to create new directory and Yes to create new source file. The new
project with the name of test under c:\test will be created.

A blank assembly language file ( test.asm ) will be automatically created:

test ASM ]
ORG OH

; Put vour code here

STOP: AJMP S

END|




Type the following sentence into the section where it says “Put your code here”:

clr P1.0

Type the tab character before the line; otherwise, the assembler will complain. In Micro C,
assembly instructions cannot start on the first column so we need a tab.

The assembly program should now look like this:

test ASM ]
ORG OH

.....

STOP: AJMP S

END

This program changes port pin P1.0 to logic low level. P1.0 is connected to the Green LED on
the Training Board (TB-1) so this program will turn on the Green LED if TB-1 is installed. Build
the program by clicking the Build button. If the program builds successfully, you will see the
following messages on the Output Window:

Assembling c:\test\test.asm...
First pass... Second pass... 0 error(s).

Download the program to the board by clicking the Download button on the main toolbar.
Run the program by clicking the Mode button on the main toolbar. You will see the Green
LED on TB-1 turning on if TB-1 is connected.



Using the 8051 Simulator

BiPOM's 8051 Simulator fully supports the 8051 Assembly language programs written in
Micro C. In the simulator, the 8051 instructions are simulated on the PC as if they are
executing on the target board.

You can simulate the micro-controller and single-step through your program without actually having the
board connected to your PC. The demo Simulator that comes with Micro-IDE is limited to 1K of 8051
code. You can purchase the 8051 Simulator option from BiPOM Electronics to remove this restriction
and obtain a full-featured Simulator license.

To start the simulation, press F11 or click the Step Into button on the Debug toolbar:

[IENEdE SRR X

Step Into

This will start a simulation session and will bring up the Listing file ( test.Ist) for this project. Listing file is
an Assembly language representation of your program with additional information. The execution will
stop on the first code line that will be highlighted:

testagM TESTLST |

DUNMFIELD 8051 ASSEMBLER: test PAGE: 1
oooo 1 ORG 0OH
oooo 2
oooo 3  START
oooo 4 ...
> e clr P1.0
oonz2 6 ...,
oooz 01 02 7 STOP: AJMP S
oon4 8
oon4 9 END
IDUMFIELD 8051 ASIEMBLER: test PAGE: 2

SYMEOL TAELE:

END -0oo4 START -0ooo STOP -0ooz




To view the simulated 8051 registers, activate the Register window ( if it is not already visible ) by
clicking the Register window button on the Window toolbar. To view the simulated 8051 memory, click
the Memory window button on the Window Toolbar:

InECE @

w | Address | 000000000

IProgram Memory

ooooooon CZ2 90 01 02 00 00 00 00 ........
00ooooo0g 00 00 00 00 00 00 00 00 ........
0ooooolo 00 oo 00 00 00 00 00 00 ........
00oooo0la 00 00 00 00 00 00 00 00 ........
00ooooZ0 00 0o 00 00 00 00 00 00 ........
00ooo00Ed 00 00 00 00 00 00 00 00 ........
0ooooos0 00 0o 00 00 00 00 00 00 ........
00ooo003a 00 00 00 00 00 00 00 00 ........
oooooodn 00 oo 00 00 00 00 00 00 ........
00oooo0dd 00 00 00 00 00 00 00 00 ........
ooooooso 00 0o 00 00 00 00 00 00 ........
00ooo0sd 00 00 00 00 00 00 00 00 ........
oooooos0 00 00 00 00 00 00 00 00 ........
00oooosd 00 00 00 00 00 00 00 00 ........
ooooooyo 00 0o 00 00 00 00 00 00 ........
00oooo07E 00 00 00 00 00 00 00 00 ........
oooooos0 00 0o 00 00 00 00 00 00 ........
00oooo0sa 00 00 00 00 00 00 00 00 ........
ooooooso 00 0o 00 00 00 00 00 00 ........
00oooo0sd 00 00 00 00 00 00 00 00 ........
0oooooaQ 00 0o 00 00 00 00 00 00 ........
000000&AG 00 00 00 00 00 00 00 00 ........
00ooooEQ 00 00 00 00 00 00 00 00 ........
00o0000BE 00 00 00 00 00 00 00 00 ........

Marme
A

SP
DPTR.
PC
Pt
IE

IF

RO

R1

Rz
R3
R
RS
RE&
R7
Part0
Paort1
Partz
Part3
PCOM
SBUF
SCOM
TCOM
TMCD
TO

Ti

Yalue

00
00
07
00
0z
00
00
00
00
00
00
00
00
00
00
00
FF
FE
FF
FF
00
00
00
00
00
00

[aln}

==

Extended LS
un}
]
un}
un}

w



All the standard 8051 registers are simulated and viewed on the Register window. To see the remainder of
the registers, scroll down the Register window. Note that at program startup, ports are all OxFF, which
means that all the Port pins are high logic level.

Press F11 one more time. You will notice that the current execution line ( green bar ) has advanced to the
next line:

lestASM TESTLST |

DUNFIELD 8051 ASSEMELER: test PAGE: 1
oooo 1 ORG 0OH
ooao 2
ooao 3 ETART:
aoon 4 ...,
gooo o2 90 5 clr P1.0
ooz =]
S0002 01 02
ooo4g g
ooo4 9 EHD
IDUNFIELD 8051 ASSEMBLEERE: test PAGE: 2

SYMEOL TAELE:

END -0004 START -00oo0 ITOP -o0oz

This means that the current line
clr P1.0

has already executed. In the Register window, Portl will change from OxFF to OxFE indicating that bit O (
P1.0) has been reset.

If you continue to press F11, the execution will stay on the same line because AJMP $ statement generates
an infinite loop. To stop debugging, select Debug menu and select Stop Debugging. Or click the Stop
Debugging button:

“Eﬁ@le@l?}ﬁl‘

Stop

When debugging is stopped, all debugging related windows such as Register window, Memory window and
Variable window are automatically closed.

You can obtain more detailed help on how to use Micro-IDE by selecting Help Topics and Help Pages on the
Web under the Help menu.



Appendix A: 8051 Assembly Language Instructions

Transfer (Move) Instructions

Syntax:

MOV destination, source destination = source

There are 6 basic types:

Instruction Description
MOV A, byte Move byte to accumulator
MOV byte, A Move accumulator to byte
MOV Rn, byte Move byte to register of current bank

MOV direct, byte

Move byte to internal RAM

MOV @Rn, byte

Move byte to internal RAM with address contained in Rn

MOV DPTR, datal6

Move 16-bit data into data pointer

Stack Instructions

Instruction Description
PUSH byte Increment stack pointer, move byte on stack
POP byte Move from stack to byte, decrement stack pointer

Exchange Instructions

Instruction Description
XCH A, byte Exchange accumulator and byte
XCHD A, byte Exchange low nibbles of accumulator and byte

Arithmetic Instructions

Instruction Description
ADD A, byte Add accumulator to byte, put result in accumulator
ADDC A, byte Add with carry
SUBB A, byte Subtract with borrow
INC A Increment accumulator
INC byte Increment byte in memory
INC DPTR Increment data pointer
DEC A Decrement accumulator
DEC byte Decrement byte in memory
MUL AB Multiply accumulator by b register
DIV AB Divide accumulator by b register
DAA Decimally adjust the accumulator
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Logic Instructions

Instruction Description

ANL A, byte AND accumulator with byte, put result in accumulator
ANL byte, A AND byte with accumulator, put result in byte

ANL byte, #constant AND byte with constant, put result in byte

ANL C, bit AND carry with bit, put result in carry

ORL A, byte OR accumulator with byte, put result in accumulator
ORL byte, A OR byte with accumulator, put result in byte

ORL byte, #constant | OR byte with constant, put result in byte

ORL C, bit OR carry with bit, put result in carry

XRL A, byte XOR accumulator with byte, put result in accumulator
XRL byte, A XOR byte with accumulator, put result in byte

XRL byte, #constant

XOR byte with constant, put result in byte

Bit Manipulation Instructions

Instruction Description

CLR A Clear all bits of accumulator

CLR byte Clear all bits of byte

CLR Rn Clear all bits of register in current bank

CLR @RI Clear all bits of byte pointed to by register
CLRC Clear carry bit

CLR bit Clear a bit-addressable RAM location or SFR
RL A Rotate left accumulator

RLC A Rotate left accumulator through carry

RR A Rotate right accumulator

RRC A Rotate right accumulator through carry
SWAP A Swap the nibbles of accumulator

CPLC Complement carry bit

CPL bit Complement a bit-addressable RAM location or SFR
CPLA 2’'s complement A

SETB C Set carry bit

SETB bit Set a bit-addressable RAM location or SFR
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Jump Instructions

Instruction

Description

SJMP <relative addr>

Short jump up to 127 bytes forward or 128 bytes back

LIMP <address 16>

Long jump to a 16-bit address

AIJMP <address 11>

Absolute jump to within 2K of program memory

JMP @A + DPTR

Long indexed jump

Conditional Jump Instructions

Instruction

Description

JZ <relative addr>

Jump if accumulator is zero

JNZ <relative addr>

Jump if accumulator is non-zero

JC <relative addr>

Jump if carry is set

JNC <relative addr>

Jump if carry is cleared

JB <bit>, <rel addr>

Jump if bit is set

JNB <bit>,<rel addr>

Jump if bit is cleared

JBC <bit>, <rel addr>

Jump if bit is set, clear bit

CJINE A, direct, <rel addr>

Compare accumulator and memory, jump if not
equal

CJINE A, #data <rel addr>

Compare accumulator and data, jump if not equal

CJINE Rn, #data <rel
addr>

Compare Rn and data, jump if not equal

CINE @Rn, #data <rel
addr>

Compare data and the byte pointed to by Rn, jump
if not equal

DJNZ Rn, <rel addr>

Decrement Rn and jump if not zero

DJNZ direct, <rel addr>

Decrement memory and jump if not zero

Subroutine Instructions

Instruction

Description

ACALL <address 11>

Absolute call to within 2K of program memory

LCALL <address 16>

Long call to a 16-bit address

RET

Return from subroutine

RETI

Return from interrupt
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