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Introduction

1 Introduction

The PMA Evaluation Kit is an enhanced development tool for the SmartLEWIS™ MCU PMA-family and will
support developing and debugging of Wireless Control Applications. The PMA RF Evaluation Board allows easy
access to all pins for detailed measurements and supports the embedded LF receiver and ADC functionality of the
SmartLEWIS™ MCU. Furthermore, the Evaluation Kit can be used as interface for programming external
prototypes.

o o me e
PMAS11053
Customer Hodule U1.8
INFINEON Tech.

Figure 1 PMA RF Evaluation Board

11 Content of the PMA Evaluation Kit

*  PMA RF Evaluation Board: an RF transmitter board assembled with PMA5110, optimized for required
frequency band and output power

* 1/4 lambda antenna: reduced size with 50 Ohm SMA connector

* 2 additional PMA5110 samples

+  SmartLEWIS™ MCU Product Brief

* Legal disclaimer sheet

Note: The PMA RF Evaluation Board has been designed to be connected to the PC via the SmartLEWIS™
System Interface Board (SIB v2.0). Alternatively a PMA Starter Kit may be used as Interface to the PC, for
details see Chapter 1.3. Both interface boards, SIB v2.0 or PMA Starter Kit, have to be ordered separately

*  Order information

SmartLEWIS™ System Interface Board (SIB v2.0), SP000409156
PMAx110-315-5-USB-RF Kit, 315MHz, 5dBm, SP000409138
PMAx110-434-5-USB-RF Kit, 434MHz, 5dBm, SP000409140
PMAXx110-868-10-USB-RF Kit, 868MHz, 10dBm, SP000426622
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1.2 Features of the PMA Evaluation Kit

» Equipped with the PMA5110 which is the most advanced type out of this product family
* Full access to all hardware features of the PMA IC
» Support of LF receiver (optional) and ADC
* Available for 315 MHz, 434 MHz, 868 or 915 MHz carrier frequency
+ External 1/4 lambda antenna attached to SMA connector
+ Fully integrated into KEIL™ C51 development suite (incl. software download to PMA-integrated Flash memory
and debugging support)
« 5 different RF-matching network options are available:
— 315 MHz, +5dBm, PMA5110-315-5 Board, SA000422368, SP000409122
— 434 MHz, +5dBm, PMA5110-434-5 Board, SA000422420, SP000409126
434 MHz, +10dBm, PMA5110-434-10 Board, SA000422422, SP000409128
868 MHz, +10dBm, PMA5110-868-10 Board, SA000422426, SP000409132
915 MHz, +10dBm, PMA5110-915-10 Board, SA0004224430, SP000409136

1.3 Connection to PC

To connect the PMA RF Evaluation Board to the PC and to program the PMA Flash, a separate interface board
is required. The connection to the PC may be established by the SmartLEWIS™ System Interface Board (SIB
v2.0) or alternatively by the PMA RF USB Stick, see http:/www.infineon.com/pma_starterkit. Both boards have
to be ordered separately.

1.3.1 Connection to the PC using the SmartLEWIS™ System Interface Board

SmartLEWIS™ System Interface Board (SIB) PMA RF Evaluation Board

Figure2  Connection of the PMA RF Evaluation Board to the PC via SIB v2.0 and USB

User Guide 7 Rev. 1.0, 2009-12-16
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Connection to the PC via PMA RF USB Stick

Figure 3

Note: As the RF-part of the PMA RF USB Stick is not used for connecting the PMA RF Evaluation Board to the
PC, any matching network option on the PMA RF USB Stick may be used independent from the matching
network on the PMA RF Evaluation Board.

1.3.21 Hardware Setup

To connect the PMA RF Evaluation Board with the PMA RF USB Stick, the GPIO-signals, available on connector
X5 of the PMA RF USB Stick, have to be connected to the GPIO-pins of the PMA-IC on the PMA RF Evaluation
Board (see Table 1).

Table 1 Signals to be connected for using the PMA RF USB Stick as PC interface
‘ PMA RF USB Stick PMA RF Evaluation Board
Pin # Signal name Signal name Connector Pin #
1 PP2 PPO X13 1
2 PP3 PP1 X16 8
3 PP4 xReset X16 6 - on board test button
4 PP5 MSE X13 5
5 VBAT not connected
6 GNDA GND X16 1
not connected TME X13 6 - connect to GND on board

Note: The power supply of the PMA RF Evaluation Board must be from an external source. Please make
sure that the Jumper JP1 is in the right position for external supply, see Figure 4

User Guide 8 Rev. 1.0, 2009-12-16
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Documentation Links

1.3.2.2  Software Setup
For setup of software tools, see Chapter 4.1, Setup of KEIL™ C51 uVISION4 Tool Chain for PMA
For installation of the PMA Starter Kit software, see “PMA Starter Kit User Guide”:

» Chapter 3.2, Download and install PMA Starter Kit Software
+ Chapter 3.3, Setting up a Software Project in KEIL™ C51 pVISION4

2 Documentation Links

Latest version of all Data Sheets, Application Notes and other documents related to this product family may be
downloaded from the Infineon Technologies home page, http://www.infineon.com/PMA.
Most important documents are Product Data Sheets and PMA Function Library Guide:

*  PMAS51xx Data Sheet

*  PMA71xx Data Sheet

*  PMAS51xx Function Library Guide

*  PMA71xx Function Library Guide (named PMA71xx ROM Library Guide in earlier versions)

General information about the development tools for the PMA product family is available at
http:/www.infineon.com/pma_tooling.

All documentation and software for this PMA Evaluation Kit with the PMA RF Evaluation Board is available at
http:/www.infineon.com/pma_evalkit.

User Guide 9 Rev. 1.0, 2009-12-16
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The most important components of the PMA RF Evaluation Board are illustrated in Figure 4.
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Figure 5 Pin description of programming connector JP2

JP2 can be used to program an external PMA IC. In this case the Flash Download Settings of KEIL™
HMVISION4 have to be adapted: tick the “Use GPIO Connector” checkbox.

JP5 (soldered) is used to select the clock supply: on-board crystal or an external clock (see Figure 4).
Please make sure that JP5 (near crystal) is set properly, if an external clock is supplied.

3.1 GPIO Assignment
For general purpose input-/output-lines (GPIO) see Table 2

Table 2 PMA Evaluation Board - GPIO assignment

PMA-IC PMA Evaluation Board
GPIO signal connector Pin # on-board test button
PPO X13 1
PP1 X16 8
PP2 X16 2
PP3 X16 5
PP4 X16 7 PP4
PP5 X13 2 PP5
PP6 X13 4
PP7 X13 3
PP8 X16 3
PP9 X16 4
3.2 ADC Pin Assignment

The ADC Pins are available on connector X3, see Table 3

Table 3 ADC Pins

ADC-Pin

VDD VIN

VM1

V1P

RD

V2P VM1 V2N

Connector X3 - Pin #

User Guide
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3.3 LF-receiver

For the LF-receiver 2 alternative paths are available:

» LF with signal generator:
— resistors R8 and R9 have to be soldered, R10 and R14 must be left open. Signal generator to create LF-
Pattern has to be connected to LF-Input (X4_1 and X4_2)
* LF with cail:
— resistors R10 and R14 (0 Ohm) have to be soldered, R8 and R9 left open. In this case the LC-oscillator (L2,
C9, C19, R11) can be used for creating a LF-signal, together with a LF-transmitter coil.

Table 4 LF components

Part Value Device
R2 0 Ohm R_0603
R3 0 Ohm R_0603
R4 100 Ohm R_0603
R5 47 Ohm R_0603
R7 100 Ohm R_0603
R8 16 KOhm R_0603
R9 16 KOhm R_0603
C4 -

C5 -

Cc8 -

User Guide 12 Rev. 1.0, 2009-12-16
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4 Setup of Software Development Tools

This chapter will guide you step-by-step through the installation of the tool environment. This process consists of
the following steps which will be explained in full detail below:

Setup of KEIL™ C51 uVISION4 Tool Chain for PMA

Download and install Infineon’s PMA Evaluation Kit software

Setting up a new project in the KEIL™ development suite

» Debugger usage

4.1 Setup of KEIL™ C51 pVISION4 Tool Chain for PMA

KEIL™ pVISION4 is an integrated development environment and a state-of-the-art software development suite. It
includes an editor, linker, compiler and a flash tool. The SmartLEWIS™ MCU family is perfectly integrated into this
environment. The ANSI C optimized compiler supports all PMA51xx/PMA71xx devices.

Before you can setup the KEIL™ development environment for PMA you have to download the free evaluation
software at https:/www.keil.com/c51/demo/eval/c51.htm. This demo version of the KEIL™ development
environment is code-size limited (maximum 2 kbyte code) and comes up with other restrictions. For details please
refer to the online documentation from KEIL™. The evaluation software can be used as starting point to develop
PMA applications. The full flash memory size of the PMA IC may be utilized with a full version from KEIL™.

Download the C51 Evaluation Software and follow the instructions for installation.

Setup Keil C51 Yersion 9.00 x|
- - - TH
Welcome to Keil p¥ision D KE I L
Relzaze 10/2009 : An ARME Comgany

Thiz SETUUP pragram installs:
Keil Ch1 Yersion 9.00

Thiz SETUUF program may be uszed to update a previous product installation.
Howewver, you zhould make a backup copy before proceeding.

It iz recommended that pou exit all YWindows programs before continuing with SETLP.

Follows the inztructions to complete the product inztallation.

— kel p¥iziand Setup

<< Back Mest »= | Cancel I

Figure 7  Setup KEIL™ C51

Note: It is assumed that the default installation folder C:\Keil is used. If any other installation folder is selected
during KEIL™ installation process please replace C:\Keil with your custom installation folder throughout the
installation process.

User Guide 14 Rev. 1.0, 2009-12-16
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4.2 Download and install PMA Evaluation Kit Software

For the integration of the PMA71xx/PMA51xx devices into KEIL™ pVISION4 and the installation of software

examples please download and install Infineon’s PMA Evaluation Kit software:

* Go to http://www.infineon.com/pma_evalkit and download the PMA Evaluation Kit software
(PMA_EVALUATION_KIT_SW_Vx.y.zip).

Document Types
w Application Motes ~ Development Tools ~ Firmwwvare & Software
Title Date Yersion Size
Application Hotes .
@ Pt =x - Software Frameswark 11 May 2008 11 1.2MB
(PRATT xx_ PMASTxx ARN_SoftwareFrameswork V1 _1 podf)
Development Tools .
‘@ Phddect o - Software and Tools Cwverviesn 19 Moy 2009 1.0 1.3 M8
[PRAT e PMASTxx_IFX_Software_Toolz_Support_51 .0 pdf)
@ P& _Ewal KIT_SOFTWARE (PMA_EWALUATION_KIT S W21 .Zip) 15 Dec 2009 21 g hBE
Firmware & Software P
‘@ Phid xx - Protocol Examples: for ISM Band Applications 09 Oct 2009 1.0 1.4 MB
(PMATTxx_ PMASTxx_ AN _RF_Protocol_Examples_%1 .0 pdf)
Figure 8 Download Development Tools
» Extract the PMA Evaluation Kit SW ZIP-archive to a temporary directory on your PC.
!-;l'I,]WinEip - PMA_EYALUATION_KIT_SW _¥2.1.zip = |EI|5|
File Actions Options Help
e = 9
TeEw QpeEn Favarites add Extrack Encrypk Wi Checkiout Wyizard
| Type | Modified | Size |
Text Dacurnent 01.04,2009 12:13 275
PM&_Software_Framework_N2,0,msi Windows Installer Package 06,04,2009 13:45 570,368
ﬁE!PM.ﬁ._SIB_Server_Setup_'-.l'l 0.msi Windows Installer Package 06.04,2009 14:09 4,935,680
ﬁ%‘F'M.ﬁ._E'-.-'.ﬁ.LLI.ﬁ.TION_KIT_Setup_'-.-'1 s Windows Installer Package 11.12,2009 09:02 595,955
@ IFx CDM 2,04, 16 WHOL Certified. zip WinZip File 29.06.2009 10:34 846,227
4] | 2
Selected 0 files, 0 bytes |Tokal 5 files, 6.736KB 9 J

Figure 9 PMA Evaluation Kit SW ZIP archive

+ Start PMA_EVALUATION_KIT_Setup_Vx.y.msi, to integrate the PMA product family into the KEIL™ C51
MVISION4 Tool Chain. Follow the installation instructions.

Note: KEIL™ C51 uVISION4 Tool Chain must be installed BEFORE this step!

User Guide 15 Rev. 1.0, 2009-12-16
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i'x'!:ll‘ Infineon PMA Evaluation Kit Keil Driver 1.1 S5e o ] 21

—
Welcome to the Infineon PMA 1. £:
Evaluation Kit Keil Driver 1.1 Setup In hneon

The installer will guide wou through the steps required ta install Infineon PMA Evaluation kit Keil
Driver 1.1 on wour compuker,

W ARMIMNG: This computer program is protected by copyright law and international treaties,
IUnauthorized duplication or distribution of this program, or any partion of ik, may resulk in severe
civil or criminal penalties, and will be prosecuted to the maximum extent possible under the law,

Zancel < Back

Figure 10 Setup PMA Evaluation Kit KEIL™ Driver

« Start PMA_SIB_Server_Setup_Vx.y.msi, to install the software interface between the KEIL™ environment and
the System Interface Board (SIB) and follow the installation instructions.

i'é'a Infineon SIB 2.0 Server Setup — O] =]

Welcome to the Infineon SIB 2.0 Server
Setup Wizard

The Zetup Wizard will install Infineon SIB 2.0 Server on wour
computer, Click Mexk ko continue ar Cancel ko exit the Setup
Wizard.

Back:

Cancel |

Figure 11 Setup of SIB Server
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Start PMA_Software_Framework_Vx.y.msi, to install the PMA Software Framework with typical coding
examples.

i Infineon PMA Software Framework 2.0 10 x|
-
Welcome to the Infineon PMA Software il
Framework 2.0 Setup Wizard (Inh n eon

The ingtaller will quide vou through the steps required toinstall Infineon Phdd Software Framework,
2.0 on your computer.

WARMIMG: This computer program iz protected by copenght law and international treaties.
IInauthorized duplication or distribution of this program, or any portion af it may result in severe civil
ar criminal penalties, and will be prosecuted to the masimum extent pozsible under the law,

Cancel < Back

Figure 12 Setup PMA Software Framework

Note: The SIB Server requires the Microsoft.Net Framework 1.1 to be installed on your System. Ifit is not installed
you will get an error message during installation. The .Net Framework 1.1 can be obtained from Microsoft

www pages http:/www.microsoft.com/downloads/details.aspx?FamilylD=262D25E3-F589-4842-8157-
034D1E7CF3A3&displaylang=en
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4.3 Setting up a Software Project in KEIL™ pVISION4

You can work directly with the example projects (e.g. the PMA Software Framework) or you can setup your own
software project for PMA7 1xx/PMA51xx in KEIL™ pVISION4:

+ Start KEIL™ pVISIONA4.
+ Create a new project in KEIL™ pVISION4.

[E]New_Pruject - p¥isiond
File Edit Wiew | Project | Flash  Debug  Peripherals  Tools  3WCS  Mindow  Help

.__.': 2 Lj | Mew piision Project. ..
|i| |ﬂ| Mew Mulki-Project Workspace. ..

Open Project. ..
Cl Project
Elﬁ Targek 1 =0SE FrRe

Figure 13 New uVISION4 Project

» Select your CPU type. After installation of the PMA Evaluation Kit software you should be able to select the
Infineon PMA Device List.

%elect a CPU Data Base File

Generc CPU Data Base j
enerc CPU Data Baze

Infineon Phdd Device List

Figure 14 Select Infineon PMA Device List
» Select the PMA derivative of your choice (PMA7110 and PMA5110 provide the full feature set).

E..

Infineon C8051 3-Bit microcontroller with embedded |5k band BF-Transmitter, ﬂ
LB PMARTON EkE On-chip Program FLASH [0x4000 to 02587F)

PMASTT0

12kE RO [0x0000 to 0x2FFF]
206 Butes Rab, thereof 128 Bytes battery buffered optionally

~£d PMATIDS 1E bytes batten buffered XRAM
i £3 PMaTI0R ¥ Intermupts2 pricrity levels
LB PMATIOT 125 kHz ASK LF Recerver
£ PMATIT0 e

Q100 [Automaotive quality standard]

i o

| [k I | Cancel I

Figure 15 Select PMA derivative

User Guide 18 Rev. 1.0, 2009-12-16



con.

PMA71xx/PMA51xx
PMA Evaluation Kit

New Group” and manage:
— Source files (.c / .a51)
— Header files (.h)

— File groups

Setup of Software Development Tools

Configure your initial software project settings. Right click on your project to add “Add Group”, “Add Files to

[Wf|New_Project - p¥isiond

File Edit ‘ew Project Flash Debug  Peripherals  Tools SWCS  Window  Help
NS A 8B | TR CYEE N
: [ (8 @ | | 1w e
[]
V‘
=13 a : .
7 50 45 Options for Target 'Target 1., alk+F7
pen File
2pen Lisk File
Open Map File
': Rebuild all target Files
Build target F7

Translate File

Skop build

E Project rl

[ add Group, .,

add Files ko Group, ..

Remove Ikem

dh

Show Include File Dependencies

Manage Components...

<

Create a new Project Group

Figure 16 Add Group
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[F~ew_FProject - p¥isiond o o] 1

File Edit ‘iew Project Flash  Debug  Peripherals  Tools  SWCS window  Help
Y XN S YEE I
5| Target 1 A R

-5 Target 1

;ﬁ Options For Group 'Mew Group'... Alt+F7

Cpen File
Open List File
Cpen Map File

f Rebuild all barget files

Build karget F7

Translate File
EProject E ol o

3 Stop build

&dd Group... ;I
| Add Files to Group ‘New Group'...

Remove Group Mew Group' and its Files

ﬁ Manage Components...

J Show Include File Dependencies _ILI
Ll b

Add Files to current Project Group I:l -

Figure 17 Add Files to New Group

* Typically, following files being part of the PMA Software Framework must be added to a PMA software project:
— STARTUP_PMAT71xx_PMA51xx.A51
— Reg_PMA71xx_PMAS51xx.h
— PMA71xx_PMA51xx_Library.h
— PMA71xx_PMA51xx_Library.LIB

Add Files to Group "New Group® 2 x|

Suchen in: I {3 PMA_Software_Frameswork_%2.0 x|« =% Ef-

| 1html @ PMAT Lxx_PMAS L o_SoftwareFramework,

=] Canfig434_OPM_FSK_Patl_9.6kBit_slave_IFEE+-250 [a]Req_PMA7 1xx_PMASLxx.h

@ Doxyfile EI RF_Functions.c

@ Inkerrupt_Services.c @ RF_Functions. b

a Misc_Funckions.c @ Software_Framnewark.c

@ Misc_Funckions.h @ SoftwareFramework, hesx

@ PRMAT Lxx_PMASLc_Library.h @ SoftwareFramework, 151

9 PRMAT L _PMAS Lo Library a SoftwareFramework. plg

9 PMAT Lxx_PMASLxx_SoftwareFramework, Opk a STARTUP_PMAT Lxx_PMASLxx. AS1

@ PMAT Lxx_PMASLxx_SoftwareFramework,

d | 3

Dateiname:  |STARTUP_PMATxx_PMAST s Add

Drateityp: I.-“-‘-.II files [*.%] j ﬂl

Figure 18 PMA_Software_Framework_V2.0 Files
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« Adjust the settings for your project. Right click on your project and click Options for Target.

[E]New_Pruject - p¥isiond
Fle Edit

P ) 65 s

‘Wigww  Project  Flash  Debug  Peripherals

L; ii' fa =53 W

=10l x|

Tools  SWCS  Window  Help

= = g jis LA

LuaD

Target 1

_|§€. Opkions for Target ‘Target 1',..

e

'

Al+F7

Dpen File
Open List File
Open Map File

" Rebuild all target files

Build target

Translake File

Figure 19 Options for Tan{c}ét

F7

* Go to the Target dialogue. Make sure that the On-chip ROM (Flash memory) is used for code development.

Options for Target “Target 1°

£

Device Target | Output| Listing| User | C51 | 451 | BLS Locate | BLS1 Misc | Debug | Utiities |

|rfineon Pk&5110

tal (MHz]: |12.n W Use On-chip ROM [0x4000-04557F]

temary Madel: | 3mall: variables in DATA

=]

Caode Rom Size; |Large: BAK program

j [ Use On-chip #Fiabd [0=0-0xF]

Operating system: |Hone

— ff-chip Code memaony

i

Start: Size:

Eprorm IEI:-:#EIEIEI |nm 820

Eprom I I

Eprom I I

— Off-chip #data mermary

Start: Size:

Fam I
Fam I
Fam I I

[T Code Banking

Bank.s: |2 TI

Start; End:

Bank Area: IUHUUDD IEI:-:FFFF

™| far' memony tepe support

[T Save addrezs extenzion SER in intermupts

L=l

Cancel

Figure 20 Target dialogue
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* Go to the Output dialogue. Select to create a hex file and assign a name to it.

Figure 21

Options for Target "Target 1° il
Device | Target Output | Listing| User | C51 | 451 | BLS1 Locate | BLE1 Misc | Debug | Utiities |
Select Folder for Objects. . | M ame of Executable: IF'M.-’-\-.E'I 10
% Create Executable: SPRAS110
¥ Debug Information ¥ Browse Information
¥ Create HEX File  yps Fomat: | HERE0 [~
" Create Libray: APRAST10.LIE [T Create Batch File
Output dialogue
Go to the Debug dialogue. From the drop down menu select Infineon PMA Eval Kit Driver.
Options for Target ‘Target 1° ﬂ

Device | Target | Output | Listing | User | C51 | 451 | BLS1 Locate | BLET Misc  Debug | Utities |

Settingz |

= Usze Simulator

% Lse; I

j Settingz |

[T Limit Speed to Real-Time

|nfineon Phid Ewval it Driver

¥ Load Application at Startup

|nitiahzation File:

¥ Fiun to main(]

{Infineon Phd, Starter Eit Driver

IV Load &pplication at Startup

[mitialization File:

Restore Debug Sezsion Settings
¥ Breakpoints

v wiatchpoints & P,
v emany Dizplay

[ Fun ta main(]

T )

¥ Toolbox

Restore Debug Sezsion Settingz
¥ Breakpoints

v watchpoints
v temany Dizplay

v Toolbox

CPU DILL: Parameter: Crriveer DILL: Parameter;
ISEEIE1.DLL | ISBIZIE1.DLL |
Dialog DILL: Parameter: Dialog DLL: Parameter;
IDF'51.DLL I-p52 ITF'51.DLL I-p52
(] I Cancel | Defaults | Help |
Figure 22 Debug dialogue
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+ Connect the PMA RF Evaluation Board to the PC via the System Interface Board (SIB) or alternatively via the

PMA RF USB Stick, see Figure 2 and Figure 3.

Note: If requested by the New Hardware Found Wizard (Windows), the required drivers are available in the zip-
archive “IFX CDM 2.04.16 WHQL Certified.zip” which is included in the PMA Evaluation Kit software
download package.

» Click on “Settings”, in the Debug dialogue, then your SIB and the connected PMA Evaluation Board should be

detected.

Note: If it is the first time after connecting your board this may take a few seconds as the USB interface gets
initialized

Target Setup

— Caching
¥ Cache DATA [SFR]

v Cache IDATA

[ Cache CODE

[

— Mizc Options

¥ Usze Realtime debugging
['Run until breakpaint hit']

[ Dizable Waming Messages

[ Use Programming Connechor

— Board |dentification

1 PrAST s /PRA T wm Devicelz] faund)
Device 1:  bucCBOFO

% Show Pha Devices
" Show Ph& daster Boards

" Show all baster Eoards

Refrezh |

o]

Figure 23 Debug dialogue, Settings, Target Setup
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* Go to the Utilities dialogue. From the drop down menu select Infineon PMA Eval Kit Driver.

Options for Target ‘Target 1° ﬂ

Device | Target | Output | Listing | User | C51 | 451 | BLST Locate | BLS1 Misc | Debug  Utilties

— Configure Flash Menw Command

& |se Target Driver for Flash Programming

j Settings | [~ Update T arget before Debugging
J Edi.. |

Init File: Infinean PMA Ewal Kit Driver
Pt FIES | finean PMA Starter Kit Driver

™ Use External Tool for Flash Programming

I:::ummanu:l:l _l

Arguments; I

Figure 24 Select Infineon PMA Eval Kit Driver

» Click on “Settings”. Tick options: 'Erase Flash’, 'Program Flash’, 'Verify Flash’, 'Run after Download’ (before
downloading, default setting).

Note: If you select the SET Lock option you cannot re-enter Programming- or Debug Mode again.

Options for Target ‘TargBAUCLAs A= x|

Devicel Targetl Clutput ¥ Use Project File Itilities |
" Choose other. ..

— Caonfigure Flazh kenu

% |se Target Driver I _I

I |Hfimec e fore Debugging

It File: ||
[ use Programriing Conneckar
Set Lock,
" Use External Tool ¥ Erase Flash ¥ Code Sector r
Eu:ummanu:l:l ¥ User DataSectarI [ |
Bt I_ ¥ User Data Seckor I e
¥ Program Flash

I~ Bur
W erify Flash

¥ Run after Download (Mormal Mode)

—iConneckions
Using DLL Yersion: 1.0
5IE 2.0 Boards Found; 1
PMA Devices found: 1

Help |

O, I Zancel

Figure 25 Flash Download Setup
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4.4 Use the PMA on-chip Debugger

The KEIL™ C51 pVISION4 Tool Chain provides a powerful debugger which is directly accessing the PMA
hardware. Following features are available:

« Multi- or single step execution

* Run until cursor line

+ Step over

* Up to 25 breakpoints

Run interruptible (Run/Stop)

Real-time Run (“Run until Breakpoint”)

— Not interruptible

— One breakpoint

Memory r/w access possible (SFR, IData)

Following restrictions apply when using PMA on-chip Debugger:

441 Hardware Breakpoints: Real Time debugging

The on-chip debug handler on the PMA71xx/PMA51xx is based on two hardware breakpoints. As a consequence
the debugger functions Run (F5), Step Over (F10), Run to Cursor line (Strg+F10) are internally a rapid sequence
of Step (F11). This single stepping will not execute the instructions in the same execution time as in Normal Mode.

RF transmission or bus transfer will show a slower baud rate, timers keep running on full speed whilst code
execution is delayed. This may cause the system to be incompatible to Normal Mode environment.

Full-speed debugging can be achieved by setting the Use Real-time debugging flag. Be aware that if none of the
hardware breakpoints is hit, the communication to the target is lost.

4.4.2 Hardware Breakpoints: Debugging of interrupt functions

The two hardware breakpoints are provided to help debug program execution. It is not possible to display interrupt
handling during debugging using the functions Run (F5), Step Over (F10), Run to Cursor line (Strg+F10).

In this way it is possible to debug the code not in real-time whilst time-critical functions are handled in interrupt
service routines in real-time between the (rapid) single steps. Be aware that interrupt service routines may alter
SFRs and variables.

When an interrupt service routine shall be debugged, a breakpoint has to be set into the interrupt service routine
and the option Use Real-time debugging has to be selected. Once the interrupt service routine is active
(Breakpoint hit) single stepping can be continued

443 Debugging of Clear-on-Read SFRs

The debugger fetches SFRs for displaying in the Watch window. SFRs that contain Clear-on-Read flags will be
displayed correctly in the Watch window of the Debugger, nevertheless the fetch for the Watch window clears the
flag contents and will cause the instructions to be executed invalid.

444 Debugging of functions out of the PMA Function Library

Debugging of the PMA Function Library is blocked. It is not possible to step through the lines of code that are
stored in the ROM. The debugger automatically steps through the PMA Function Library without interaction to the
the Debugger. After the return instruction in the ROM the debugging can be continued. It is possible to execute
functions out of the PMA Function Library in real-time debugging mode by Use Real-time debugging and Run to
Breakpoint.
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5 Pre-installed PMA Test software

Upon shipment of the PMA Evaluation Kit there is a test software stored in the PMA Flash memory. This program
code will be executed automatically after power-on.
Main features of the Test software are:

* RF continuous wave output

« ADC test: Measurement of voltage applied to AMUX1
* LF carrier detect wake-up

*  PMA IC revision identification

The different test modes may be selected by setting a jumper on the related position of connectors X13 and X16
and by pressing buttons PP4 and PP5:

Table 5 Pre-installed PMA Test software

Test selection Test content and response
IDLE:
I;';g " EEJ‘ If there is no jumper at X13 and X16 and if buttons PP4
PP7 : : xReset and PP5 are not pressed, PP8 and PP9 are toggling at a
PP6 |= | PP3 frequency of approx. 20Hz.
MSE |« | PP9
TME |= = | PP8
GND = | PP2
GND |[= «| GND
%X
RF 315MHz, +5dBm:
I;';g " EEJ‘ RF continuous wave output at 315MHz.
PP7 | »| xReset PP8 and PP9 will output OV.
PP6 |= =| PP3
MSE |« | PP9
TME |= = | PP8
GND |= = | PP2
GND |[= =| GND
% X
RF 434MHz, +5dBm:
l;';g .- EE;I‘ RF continuous wave output at 434MHz.
PP7 e *Reset PP8 will output Vg,
PP6 (= =| PP3 PP9 will output OV.
MSE |= «| PP9
TME |= = | PP8
GND |= = | PP2
GND |[= «| GND
% X
+ Press button PP4 (PP4 to GND)
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Table 5 Pre-installed PMA Test software

Test selection Test content and response

RF 434MHz, +10dBm:

ll?’ll?’g : : Egl RF continuous wave output at 434MHz.
PP7 |= =|xReset PP8 will output OV.

PP6 (= | PP3 PP9 will output Vg,

MSE |= = | PP9

TME |= «| PP8

GND |= | PP2

GND [= =s| GND

%%

+ Press button PP5 (PP5 to GND)

RF 868MHz, +10dBm:

PPO [« =| PP1 i

gg; : : ERPgset ?Egcsv?ﬁlgt?;jt\(vz: output at 868MHz.
PP6 [= =| PP3 PP9 will output Vg,

MSE |= =« | PP9

TME |= = | PP8

GND |= | PP2

GND |= «| GND

+ Press button PP4 (PP4 to GND)
+ Press button PP5 (PP5 to GND)

RF 915MHz, +10dBm:

PPO|= =| PP1 i
Pp5 |- «| PP4 ﬁgscontc;n;;;s v.\:?vetou’;pou\’;athMHz.
PP7|= =| xReset an Wit output BV.
PP6 |= | PP3
MSE |= «| PP9
TME (= = PP8
GND |= = | PP2
GND |= =| GND
%%
PPO PP1 aoe:
PP5 |« »| PP4 Apply 2,0V at AMUX1 and connect AMUX2 to GND.
PP7 |= | xReset :
PP6 [« = | PP3 Measured value in range (1,9V to 2,1V):
MSE (= = | PP9 PP8 will output Vg
TME (= = PP8
GND |= =| PP2 Measured value out of range:
GND = =] GND PP8 will output OV.

X
X

+ Press button PP4 (PP4 to GND)
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Pre-installed PMA Test software

Test selection

Test content and response

LF-receiver carrier detect wake-up:

';Eg .- 551 Apply LF-carrier at LFIn (X4).
PP7|= =| xReset _ _
PP6 [« «| PP3 LF-carrier detected:
MSE |« = | PP9 PP8 is toggling with every carrier detect wake-up (approx.
TME |= = | PP8 every 1,6 ms).
GND = =| PP2
GND ;; GND LF-carrier not detected:
X X PP8 will output OV
+ Press button PP5 (PP5 to GND)
Firmware revision:
l;';g : : Egl Software (ROM) Revision number is put out to PP8.
PP7 [= =| xReset
PP6 |s | PP3 Upper nibble of MSB is not put out!
MSE |= = | PP9
TME |= = | PP8 Short pulse (1ms) counting: 1=one, 2=two, ....
GND |= = PP2 Long pulse (4ms) counting: A=one, B=two, ....
GND :) ; GND Short pulse (1ms) counting: 1=one, 2=two, ....
x X - - -
+ Press button PP4 (PP4 to GND) e.g.: 13RA2.. | | I |l_1 |_| [ I U O
+ Press button PP5 (PP5to GND) | e CJE T —— P —— 2———=
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