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Using Keil 8051 Tools with the MetaLink IceMASTER-PE APNT_125

OVERVIEW

Creating applications with the Keil 8051 development tools and debugging those applications
with the MetaLink IceMASTER-PE iseasy. There are only afew items you need to consider.
The following application note describes what to do and shows you what results you should get.

We will create an example program that blinks the LEDs and we will download it to the
IceMASTER for debugging.

CREATING A PROJECT WITH pVISION

You must create a project with the Keil pVision IDE. A project encapsulates your source files
and lets you easilgnake your target program.

First, you should create a source file to add to your project. Select the New command from the
File menu and enter the following program.

sfr P1 = 0x90; /* SFR declaration for Port 1 */
void main (void)
{
for (;;) /* main nust |oop forever */
unsi gned char j; /* Loop variable */
for (j =1; j <0x80; j <<=1) [* Loop thru bits 0,1,2...7 */
%1 =j; /* Copy loop var to Port 1 */
for (j = 0x80; j >1; ] >>=1) /* Loop thru bits 7,6,5... */
Ll =j; /* Copy loop var to Port 1 */
} } } /* Repeat for(;;) loop */

Save the file with the name TEST.C.
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Next, select the New Project... command from the Project menu. When prompted, enter a name

for the project. We chose the name TEST.PRJ.

= Create New Project
File Name: Directories:
lesl].pli ol
+ B e
7 adddepth
£ brief
£ ¢166.305
£ c2581eval
7] chInew
] 7 edereatr
List Files of Type: Drives:
[Project File (=pii)  [2] [ &= c: ktwubl B

Then, when prompted with the Project dialog box, click on the Add button to add source filesto

the project.
=] Project - CATEST.PRJ
Source Files
[ add | save |
‘ Remove I | Cancel I
‘ Move Qp_l | Help I
DOpen I Open All I
Translator: Command: I
[T Always Build ¥ Include in Link/Lib Qbiect:l
Bank number: [ ertorlevel| | exrorlevel || extor level

And...select thefile TEST.C that you just created.

= Add File to Project
File Name: Directories:
test.c [
[ +
£ adddepth L
£ brief
£ ¢166.305
£ c2581eval
7] chInew
£ edereatr [+]
List Files of Type: Drives:
IC Source [*.c] |EI I E= c: kbxull |i|

Make sure you click the Save button to exit the Project dialog box.
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SETTING THE OPTIONS

Once you have created your project, you heed to set afew options.

C51 COMPILER OPTIONS

Y ou should enable the Debug and Extended Debug information for the C51 Compiler. Select the
C51 Compiler command from the Options menu. Then, select the Object tab as shown below.

= C51 Compiler Options [TEST.PRJ)

Listing TO ct r Optimization T Memory Model T Misc ]

[~ Keep variables in order

¥ Include debug information

[% Include extended debug inf H Cancel

[" Generate 80C517 code

[X Enable ANSI integer promotion rules

e te Registerbank Independent Code
Intenupt Vectors

X Include in object Interval: |8 DOffzet: IU ‘

Command Line Options String

CD SB DB DE g

Make sure the Include Debug I nfor mation and the I nclude Extended Debug I nformation
checkboxes are checked.

MAKE OPTIONS

The Make Options determine what pVision does when it makes your project. Set these options
so that the BL51 Linker runs after compiling the source files. Seled #ke... command from
the Options menu to open this dialog box.

= Make Options [TEST.PRJ)

After Compile r After Make T Misc T Extensions ]

After Compile

Cancel

C) Run LIB51 Librarian

[~ Bun OC51 Dbject Converter
[~ Run OH51 Dbject Hex Converter

Note that the linker creates an absolute object file automatically. The absolute object file is
created using the name of the project without an extension. For our example, the absolute object
file is named TEST.

If you need a HEX file generated (for programming an EPROM), make sure you check to
checkbox foRun OH51 Object Hex Converter.
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BUILDING THE PROJECT (AND MAKING AN ABSOLUTE
OBJECT FILE)

To make the project, al you need to do is select the Make: Build Project command from the
Project menu. When the files are compiled and linked, pVision displays the following prompt.
If errors were detected, pVision prompts you with a list of the errors or warnings.

Project Status [TEST.PRJ]

Source File: TEST.LNK
Dbject File: TEST

Total Time: 00:00:08

Status: Make Successful -- Project Linked

STARTING THE METALINK EMULATOR

To start running the IceMASTER-PE, you must open a DOS window and switch to the C:\IM51
directory. From there, you will run the ICE.EXE program which is the MetaLink interface to the
emulator. For example:

C\I Mb1>I CE

starts the emulator software. You may be prompted to select the serial port that connects to the
emulator.

8031
8051 Family Host Software Yersion: 3.6 Rev 6
Choose Communication Port
Verify that the emulator is powered up
and connected to serial communication port:

COM1(@x3F8) COM2 (0x2F8) COM3(B=2E8) COM4

If necessary, press « or * to select
the correct serial communication port.

Enter:fAccept Esc:Exit Software

Select the appropriate COM port to continue.
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Once the MetaLink ICE interface loads, your screen will appear as follows:

[=]
i

File Run Display/Alter MHisc Source/Symbols Break/Trace
Bank B———Registers———————— 803
RB:17 R1:00 R2:00 R3:00 R4:00 R5:00 R6:00 RZ:FF CY:0 AC:0 FOB:0 0¥:0 U:0 P:D
ACC--80 B----00 DPH--00 DPL--00 TE---00 IP---88 PO---082 P1.---FF P2.--00
P3---FF PCON-20 PSW--00 SBUF-FF gCUNk@B SP---B7 TCON-8@ THA- -0@ TLB-éEB@?
tack———— 5P
106 17 00 60 0O 00 DO B0 FF«D4 0O g@ B0 0V BO BB PO OV GO DO BO DO GO BB OO
ource

DI T I I I I T I

Status
BrkCnt:0 Time: Bus State:None DPTR: 00600 PC:0000
RepCnt:1 InactCnt:@ Trace:Empty Read: 8% Trig:End BrkAddr : 8000

Set up the system configuration

Set up the system configuration . |
sload SetBkpt Viewlrc DisAssm Mackxec SrcPath RawSrc QSymGlobéSymﬂlﬁD

Eﬂelp ?ResetEm3ResetTgilo 56oFrom 6GoUntil?7StepIns8

LOADING THE ABSOLUTE OBJECT FILE

To load the TEST program you just created, select the Load command from the File menu and
type the complete path name to the absolute object file. For our example, thiswill be C\TEST.

=]
Run Display/Alter MWisc Source/Sumbols Break/Trace
: Registers———— 803
:00 R6:00 RZ:FF CY:0 AC:0 FO:0 0Y:0 U:0 P:0

Load ~ Shift-F1 »

Load Code Wemory from a File PB---02 P1---FF P2---08
W e T 3 Tcon-00 Tio--00 Ti0--00
SP.07
Directory: 7?7 = terse LSS - I00 00 B0 BB B0 00 DO BO BB

————  fsc:Cancel ——————

Download

Macro
0S Escape Alt-0
Exit

A
A
A
A
A
A
A
A
A
A

Status
BrkCnt:0 Time: Bus State:None DPTR: 00600 PC:0000
RepCnt:1 InactCnt:@ ace:Empty Read: 8% Trig:End BrkAddr : 8000

L oad program (code and symbolic information) from a disk file

SetBkpt Viewlrc DisAssm Mackxec SrcPath RawSrc QSymGlobéSymﬂlﬁD

s
Eﬂelp ?ResetEm3ResetTgilo 56oFrom 6GoUntil?7StepIns8

If you are prompted to Merge into current application environment, select YES.
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After the TEST program loads, the ICE interface appears as follows:

=]
Run Display/Alter MWisc Source/Sumbols Break/Trace
Bank 9——————————————————————Registers———————————— 803

RO:17 R1:00 R2:00 R3:00 R4:00 R5:00 R6:80 R/:FF CY:0 AC:0 FB:0 0Y:0 U:0 P:0
ACC--00 B----00 DPH--00 DPL--00 IE---00 IP---80 PO---02 P1.---FF P2.--00

P3---FF PCON-20 PSY--808 SBUF-FF gCUNk@@ SP---87 TCON-80 THO- -08 TL@-éE@@?
tack—————————————————————5P:

100 17 00 60 06 00 00 00 FF«04 B0 00 B0 00 GO OB B0 0O 00 BO BO A0 B0 BO 00

Source———————————File:c:\test

(H10 for (j = 1: j < 0x80: j <<= 1)
7?@8@1 MAIN: 5 MOV J,#81h ;TEST: #10

;TEST: #12

A,J :TEST: #13
A.ncc

J.A

C

Status
BrkCnt:0 Time: Bus State:None DPTR: 00600 PC:0000
RepCnt:1 InactCnt:@ Trace: None Read: 8% Trig:End BrkAddr : 8000

sload SetBkpt ViewTrc DisAssm MacExec CurMod SrcPath RawSrc  SumGloblSymAlph
Eﬂelp ?ResetEm3ResetTgilo 56oFrom 6GoUntil?7StepIns8Steplin? ﬂStepTgJ

Y ou are now ready to begin debugging your program with the emulator.

Begin by pressing F6. This opens the Go Until dialog box where you can set atemporary
breakpoint at the beginning of the main C function. Thisletsyou skip over all of the startup
code and get straight to your program.

=

Run Display/Alter MWisc Source/Sumbols Break/Trace
Bank & Registers 8031 (

RB:17 R1:00 R2:00 R3:00 R4:00 R5:00 R6:88 R7:FF CY:0 AC:0 FB:0 0V:0 U:08 P:0
ACC--00 B----00 DPH--60 DPL--00 IE.---00 IP---80 PO.---02 P1---FF P2---00

1l  P3---FF PCON-20 PSW--00 SBUF-FF gCUNk@U SP---87 TCON-80 THO- -00 TL@-ég@@?
tack —— 5P

160 17 00 69 DO 00 0Q BO FF«04 0O BB A0 0O GO OB PO DO OB OO PO BB BA BO 0B

Source————File:c:\test

#10 i {all| —Tenporary Breakpoint Address
R | i — | LTEST: 410
#

850890 , ;TEST: #12
:#13

E508 . ;TEST: #13
25ED .

508
Status
BrkCnt:@ Time: Bus State:None DPTR: 0000 PC:0000
RepCnt:1 InactCnt:@ Trace:None Read: 8% Trig:End BrkAddr : 0000

sLoad SetBkpt Yiewlrc DisAssm MacExec CurMod SrcPath RawSrc SymGloblSymAlph
Eﬂelp ZResetEm3ResetTgibo SGoFrom 6 ?StepInsSStepLin9StepUur@StepTgJ
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Next, press F9 to step over each C instruction in your program. Thisway, you can single-step
through your program.

=]
Run Display/Alter MWisc Source/Sumbols Break/Trace
Bank p——————————————————————Registers—————————— 803
RO:00 R1:00 R2:00 R3:00 R4:00 Ro:00 R6:00 R7:00 CY:0 AC:1 FO:0 0V :
ACC- - B----00 DPH--00 DPL--00 IE---00 IP---80 PO---02 P1.---40 P2 - -
l P3:---FF PCON-20 PSW- - SBUF -FF gCUNI-(@@ SP---88 TCON-80 THO- -00 TL@-éEBGS
tack—————————————————————5P:
100 00 00 60 0O 00 00 B0 B0 80«00 OG0 A0 00 GO OB BO 00 G0 B0 BO A0 60 BO 00
Mocllgle:TEgISourceFile:c:\test

i;
13 }

16 for{‘ (i =0x80; j > 1; j >>=

Status
BrkCnt:0 Time: Tus State:Break-point DPTR:0000 PC:001E
RepCnt:1 InactCnt:@ Trace:Partial Read:100% Trig:End BrkAddr : 8A1E

sload SetBkpt ViewTrc DisAssm MacExec CurMod SrcPath RawSrc  SumGloblSymAlph
|£'|elp ?ResetEm3ResetTgilo 56oFrom GGOUnti1731epInSSStepLin9Step0urﬂStepT0_|

CONCLUSION

The MetaLink IceMASTER-PE in-circuit emulator is easy to use with the Keil development
toolsfor the 8051. There are only afew controls you must configure to generate object files that
include full symbolic and source-level information for the emulator.
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