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EPM900 - Overview

The Keil EPM900 supports in-circuit debugging and parallel Flash ROM programming for the Philips PB9LPC9xx device family. EPM900 connects directly to the
pVision2 Debugger that provides full control over the user program execution.

Emulator/Programmer jumper USB connector

.-.-|||..|.|"!

Features

m USB interface for fast PC communication (power supply via USB)
m Real-time in-circuit emulation up to full device speed including programmable clock sources
m Flash Programming in parallel mode

m 8 buffered LEDs display I/O port 2 status information

Technical Data
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m All P89LPC932 pins connected to wrap area: 20mm x 45mm (0,7" x 1,8")
m Small board size: 59mm x 115mm (2,3" x 4,5")

LED Status Information

The Power LED signals that the EPM900 is powered.

The Stat LED shows the following EPM900 status information:

m USB device detected: ON for 0.3 seconds.
m Start of the pVision2 debugger: ON

m User application runs under debugger: OFF
m Flash programming: ON

The P2.0 - P2.7 LEDs are driven by an buffer and show Port 2 status information. The LED driver is disabled by default to avoid oscillation on open device
The P2 LEDs are enabled in pVision2 under Project - Options for Target - Debug - EPM900 Settings - Enable P2 LED driver.

Supported Devices

The Keil EPM900 Emulator uses the Philips PB9LPC932 which is a superset of many other Philips LPC device variants like: PB9LPC920, P89LPC921, P89LPC922,
P89LPC930, P89LPC931. To connect this device variants the EPM900 board offers flexible connector pads which interface to the target system or to the
programming adapter.

EPM900 - Emulation Mode

Hardware Configuration

EMP900 is configured for Emulation Mode by setting the jumpers J1 and J2 to position Emu.

The jumper J2 can be used to disconnect target power supply from the EPM900 power supply. When you remove J2 the VDD pin of the
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emulation device is no longer supplied from EPM900 with 3.3V.

The EPM900 Emulator is connected to the target system with a DIP connection cable and a target adapter socket. For the various device variants you need
target adapters (i.e. TSOP28 or PLCC28).

DIP Connection Cable

'

OIP
Socket —DH
Target

— i.e. PLCC28 EPMA00 I I I

Note: The Target Adapter Socket is not included in the EPM900 package.

User Clock Source

The Philips LPC900 devices offer several clock possibilities. For connecting an external XTAL to the LPC device the EPM900 provides an space

(oo int. Q1 user-XTAL.
|o]jo] XTAL

a8 axt.

Development Tool Configuration
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The pVision2 interface to the target hardware for debugging and Flash ROM programming is configured under Project - Options for Target - Debug. Select
EPM900 LPC Emulator/Programmer as shown below.

L51 Misc Debug | Utilties |

& Lse: IEF"MEDDLPCEmuIatDrfPngrammej Seftings |

Click on the Settings button to open the Configure EPM900 Emulator dialog.

Configure EPM900 Emulator

— Options
[+ Cache Code
[¥ Cache Data

— Device Configuration

[ Disable
[~ Usze UCFG1 from STARTI00 AR

=]

[¥ Cache xdata

[¥ Enable B2 LED driver LICFGT: [0=03

Ozcillatar:

— ldentification

Senal Mumber: [T WDSE “watchdog Safety Enable

IDEViCE Mat Cannected. Erownout Detect Enable
Boot Loader |D: Rezet Pin Enable
| [~ WDTE “wWatchdog Timer Enable

]

Cancel | Help

Options
Indentification

Device Configuration

Start Program Debugging
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Once the EPM900 is configured, you can start the pVision2 Debugger and use the pVision2 Debug commands. You can find detailed information pVision2
Started User's Guide that is available in the Project window - Books tab.

The following table gives you a brief introduction into some debug commands.

Debug Command Description

™ Step Into Using debugger commands you may single step through code, set breakpoints, and run the application.
4 Stop

Run

@ Watchwindow Variables can be review in watch windows. And you may reset the device to re-run the application.

fa1 Reset CPU

2 Go to cursor The yellow arrow marks the current assembler or C statement.

1< Serial Window The Serial Window of the pVision2 Simulator acts as a terminal.

EPM900 - Programming Mode

Hardware Configuration

EMP900 is configured for Programming Mode by setting the jumpers 31 and J2 to position Prog.

The EPM900 can be equipped in programming mode with various socket adapters as shown in the picture below.
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ZIF
—
OIP
Socket
(optional)
EPM900 —I-I I I
|

Note: The ZIF Socket is not included in the EPM900 package.

Development Tool Configuration

The pVision2 interface to the target hardware for debugging and Flash ROM programming is configured under Project - Options for Target - Utilities. Select
Target Driver for Flash Programming the EPM900 LPC Emulator/Programmer.

g|C51 | AB1 | BLST Locate | BLST Misc| Debug  Utilities

— Configure Flash kenu Cammand

& se Target Driver for Flash Pragramming;

IEPMEEIEI LFC Emulator/Frogrammer j Seftings

= |lze External Toaol for Flash Programming

Cnmmand:IFIashMagi:MCEﬂEDD.exe

Click on the Settings button to open the Configure EPM900 Flash Programmer dialog.
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Configure EPM300 Flazsh Programmer

Davwnload Funchion

"
LORD [v Eraze
3’4 [+ Program
[V Werify

Device Configuration & Security

[ Use Configuration from 5 TARTI00.451

UCFGT: [DsF2

Oscillstar: |Crystal (Low freq) 7

W wWDSE ‘“watchdog Safety Enable

v BOE Brownout Detect Enable
" FPE  Rezet Pin Enable
W wWDTE “atchdog Timer Enable

Flazh Eraze

-

[+ Sector 0 [0x0000-0x03FF)
[ Sector1 [0=0400-0:07FF]
[+ Sector 2 [0x0800-0<0BFF)
[+ Sector 3 [0=0CO0-0<0FFF)

(1] | Cancel

[v ‘wite Configuration
[+ Protect ISP Code

BOOTYEL:

BOOTSTAT:

SECO: |0=00 SEC4:
SECT: |0=00 SECT:
SECZ: |0x00 SECE:
SEC3: |0=00 SECF:

CEEENER

[+ Sector 4 [0w1000-0x13FFF

[ Sector5 [0=1400-0x17FF]
[+ Sector B [0x1800-0<1BFF]

r

Help

Download Function
Device Configuration and Security

Flash Erase

Device Programming
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Once the EPM900 is configured, you can use the pVision2 Flash menu commands to program the LPC device. By default, pVision2 uses the absolute object file of
your application for Flash programming.

Flash Menu Description

oy Download Program the application code to the Flash ROM of the LPC device. This function is configured under Development Tool Configuration

]

?i Erase Erase the complete Flash ROM content of the LPC device.

Program an Intel HEX File

The EPM900 programmer uses by default the absolute object file of the current project for Flash Programming. In case that you need to program an Intel HEX
you need to create a pVision2 project as described below:
Create a new folder and copy the Intel HEX file (i.e. TEST.HEX) that should be programmed to this folder.

2. Start pVision2 and use Project - New Project... to create a new project file in the folder. As guideline, you should use the base name of the HEX file as
project file name (i.e. TEST.UV2).

Select the LPC device that you are using from the Device Database.

4. Open the dialog Project - Options for Target - Output and enter the filename of the Intel HEX file under Name of Executeable.
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Options for Target '"MCB300 - Run'

Device | Target Output | Listing| C51 | 451 | BLS1 Locate | BLS1 Misc | Debug | Wtilties |

| Select Folder for Objects... | Mame of E=ecutable: |T'E*3t-|'”':><

(* [Create Executable: A\TestHE=

[+ Debug Information [+ Browse Information [ Merge32k Hexfile

[v Create HEx File  HEX Format: |HE»<-80 ﬂ

" Create Library: 5TestHE=.LIB

After Make

[+ Beep'when Complete [ Start Debugging

[ Run User Program #1: | Browse...
[ Bun User Pragram H2: | Browse. ..

0k, Cancel Defaults

Then you can the Flash Menu commands as described under Device Programming.

MCB900 - Overview
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The Keil MCB900 is a versatile and flexible prototype board for the Philips PBOLCP932 microcontroller. MCB900 connects to the a COM port of your PC via the
COM interface. MCB900 includes the Keil pVision2 LPC Development Studio which allows you to create and debug application programs. Your application

programmed into the on-chip Flash ROM of the P89LPC932 device with FlashMagic.
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Wrap area Port 2 LEDs R5232 COM connector

Features and Technical Data

m RS232 driver provides a standard COM port interface

m 8 buffered LEDs display I/0 port 2 status information

m 3,3V low-drop regulator allows wide power supply range (5V ... 9V=)

m jumpers for flexible ISP and debug configurations

m all P8ILPCI932 pins connected to wrap area: 55mm x 45mm (2,1" x 1,8")

m small board size: 59mm x 110mm (2,3" x 4,3")

Operating Modes

The MCB900 Board can be configure for the following operating modes using the jumpers:

Page 10 of 25

m FlashMagic: programming the on-chip Flash ROM of the P89LCP932. Note that the P8B9LPC932 on the MCB900 board uses a special ISP Flash Loader.
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m pVision2/ISD51: In-System Debugging with the Keil ISD51.
m User Run: execute the application stored in the on-chip Flash ROM of the P89LPC932.

Page 11 of 25

Jumper Setting for: FlashMagic HVision2/ISD51 User Run
RUN: fixed 3.3V on VDD OFF OFF ON
RESET: via COM port OFF ON OFF
PROG: ISP mode ON OFF OFF

MCB900 - Schematics

Processor
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Part Placement
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pVision2 - LPC Development Studio

The pVision2 - LPC Development Studio includes all tools required to generate small LPC applications:

Powerful and easy-to-use pVision2 IDE includes editor, project management and make.

4KB code-size limited C51 Compiler (ANSI C compiler) and A51 Macro Assembler.

4KB code-size limited pVision2 Debuggerwith complete CPU and peripheral simulation and ISD51 in-system target debugger.
FlashMagic for programming the on-chip Flash ROM.

Extensive tutorials and documentation

Restrictions of the LPC900 Studio

The LPC900 Studio is a limited version of the Keil PK51 Professional Developers Kit with the following limitations.

1.

u kN

The 8051 compiler, assembler, linker, and debugger are limited to 4 Kbytes of object code but source code can be any size. Programs generating more
2 Kbytes of object code will not compile, assemble, or link.

The debugger supports 4 Kbyte files or smaller.
No hardware support is available for multiple DPTR registers.
No support is available for user libraries or floating point arithmetic.

The following PK51 components are not included: LX51 Extended Linker, Code Banking Support, Library Manager, and RTX-51 Tiny Real-Time Operating
System.

It is not possible to generate assembler source files or use in-line assembler features.

HELLO: Your First LPC900 Program

The HELLO sample program is located in C:\KEIL\C51\EXAMPLES\LPC9XX\HELLO\. HELLO does nothing more than print the text “Hello World” to the
port. The entire program is contained in a single source file HELLO.C.
This small application helps you confirm that you can compile, link, and debug an application.

Create the HELLO Application
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In pVision, applications are maintained in a project file. A project file has been created for HELLO. To load this project, select Open Project from the Project
and open HELLO.UV2 from the folder ...\C51\EXAMPLES\LPC9xx\HELLO.

Select Project File HE
Loak in: Ia hella j o I':jE -

[ieio vz

File name: — [Hello.Llvz Open I
Files of tupe:  [Froiect Files [*.uv2) | Cancel |

7

Edit HELLO.C

You can now edit HELLO.C. Double click on HELLO.C in the Files page of the Project Window. uVision2 loads and displays the contents of HELLO.C in an editor
window.

=24 MCEI00 - Fun
=-£3 Source Group 1
- - [#] Helloe
-4 Startup Code
o STARTA00.ART
=43 Documentation

Filez @Rﬂgs J @Ennks I
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Compile and Link HELLO

When you are ready to compile and link your project, use the Build Target command from the Project menu or the Build toolbar. pVision2 begins to translate
link the source files and creates an absolute object module that you can load into the pVision2 debugger for testing. The status of the build process is listed in
Build page of the Output Window.

ZlBuild target 'MCES00 - Run'

;Icmmpiling Hello.c...

assembling STARTS00.A51. ..

linking. ..

Program Size: data=30.1 zdata=0 code=1174
creating hex file from "Hellao'"...

"Hella" - 0 Error(s). 0 Warningi(s).
| AT T#T Buitd £ Cormand A Find in Files f | Kl

| L2acz

Note
m You should encounter no errors when you use pVision2 with the provided sample projects.

Flash Download to MCB900

Once the HELLO program is generated, you can download the HEX file into on-chip Flash ROM of the P89LPC932 device on the MCB900 Evaluation Board. You
to setup the MCB900 board as described below:

m Configure the Jumper Settings for FlashMagic: RUN - OFF, RESET - OFF, PROG - ON.
m Connect the COM Port to the PC COM1 interface using a standard 9-pin connector cable.
m Connect the MCB900 Board to a power supply (5V .. 9V=, 100mA)

You have two alternatives for Flash programming: use the pVision2 Flash Download command or use FlashMagic in dialog mode.
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v Use the pVision2 Flash Download Command

When you use the Download command the first time, you have to configure the Flash options under Project - Options for Target - Utilities. Select External
Tool for Flash Programming and enter:

Command: FM.EXE
Arguments: DEVICE($D,$X) ERASE(DEVICE,PROTECTISP) HEXFILE(#H,NOCHECKSUMS,NOFILL,PROTECTISP) COM(1,9600) HARDWARE(ASSERT)

Now the Project - Flash Download command will use FlashMagic in batch mode for Flash programming.

Use FlashMagic in Dialog Mode
Start Programs - Flash Magic for Keil MCB900 - FlashMagicMCB900.
1. Select the COM Port and specify 9600 as baud rate.
2. Enable Erease all Flash.
3. Select the Hex File: Keil\C51\Examples\LPC9XX\Hello\Hello.hex.

4. Enable Assert DTR and RTS while COM Port open under Options - Advanced Options - Hardware Config.
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i iFlash Magic for Keil MCE900
Eile 15F Optionz Help

-1 2

COM Part: II:EIM 1 j Eraze block 0 [0«0000-0=03FF) -
Eraze block 1 [0x0400-0:07FF]
Baud Rate: 19500 -| Frase hinck 2 (0800-N0REE ]

Advanced Options

Communications Hardware Config I Seu:urit_l.ll Just In Time I:u:u:lel Misc I

I [ Uze DTR and RTS to control BST and PSEM —
_3 [0 Keep BTS asserted whils EH kI Pot apen ]

He iefs0 s w2 [ J

_4 v Azzert DTR and BTS while COM Paort operé _
r Cancel k.
-

[T Generate checksums
[T | Erecite T Bclksloycle

L [SL) LN LY R W ol EPUY B | R 1

Start

Or-Line training clazzes for microcontrollers and embedded networking and
Internetworking
vy, ezacadeny. comdfagdclaszes [ J

I |0 |

5. Click Start to download the Hex File into the Flash ROM of the P89C932.
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i~ Flash Magic for Keil MCB900
Eile 15F Options Help

-1 -2

COM Part: II:EIM 1 j Eraze block 0 [0«0000-0=03FF) -
Eraze block 1 [0x0400-0:07FF]
Baud Fate: IEIEEIEI j Eraze block 2 [0x0200-0<0BFF)

Eraze block 3 [0x0C00-0=0FFF)
Eraze block 4 [0=1000-0:13FF]
Eraze block & [0:1400-0:17FF] LI

Hex File: I Browsze. . |

Lazt Modified: Unknow Size: Unknown

4 5

= | it aftern pragrammitg ||: Black 0 Sec. Bit. 0 ;I

™ Fill unused Flash Block 0 Sec. Bit. 1

[T Generate checksums [ Block 0 Sec. Bit. 2 ll p
[T | Erecite T Bclksloycle fart

Microcontrollers fram Philipz Semiconductors b ain web page at;

v, philipsrmou, com [ ]

I |0 |

In case of errors check the power supply, COM interface and jumper settings of the MCB900 board.

Start the HELLO Application on MCB900

Page 21 of 25

Change the Jumper Settings on the MCB900 evaluation board to User Run: RUN - ON, RESET - OFF, PROG - OFF and re-power the board. This starts the HELLO

application and the Port 2 LEDs will blink.

View Serial Output of the HELLO Application

You may view the serial output of HELLO application with the Microsoft Windows Hyperterminal application: Start - Programs - Accessories -
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Hyperterminal.

1. Enter a Name for the new connection, for example: MCB900.

Connection Description EH |
LTS

Mew Connection
Y

Enter a name and choose an icon for the connection;

Marne:
|MCE300

|zom:

| [k I Cancel |

2. Select the PC COM port under Connect Using.
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Connect To E |

&2 MCEI0D

E nter detailz far the phohe number that wow want to dial;

Countrydreqion: IGerman_l,l [43] j

Area code; 029

Phone number; I

Connect uging:  |[mal%h

()4 I Cancel |

3. Select 9600 Bits per second, 8 Data bits, Parity None, Stop bits 1 and Flow control None.
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COM1 Properties E |

Part Settings I

Bitz per second;

Data bits: IE j
Barity: IN.:.ne j
Stap bits: I‘I j

Kl

FElaws contral; IN::-ne

Hestore Default: |

(1] I Cancel | ] |

4. Now you will receive Hello World messages from the MCB900 board.
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## MCB900 - HyperT erminal

File Edit Miew Call Transfer Help

Hello Yorld
Hello Yorld
Hello Yorld
Hello World

\Connected 0:00:06 Auto detect | 9500 8-N-1 SCROLL  [CAPS [NUM  [Ce

Technical Support

Technical support for Keil MCB900 and Keil EPM900 is available under http://www.keil.com/Ipc. Self-Service Support provides access to the Knowledgebase,
Application Notes, and Discussion Forum. Please understand that email support is restricted for MCB900 and EPM900 users.
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