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Proximity Sensing Software
Quick Reference User’s Guide

Devices Supported: HCs08, RS08 and V1 MCU
Proximity Sensing Software

Overview

Any MCU can be enabled for touch sensing capabilities with a properly designed layout and a simple software
module. This document explains how to use the Proximity Sensing Software in different MCU’s boards. This
application can be used in conjunction with the Proximity daughter board PROXIMITYDBOARDO for a complete
evaluation set.

NOTE

The Proximity Software is compatible with all S08, RS08 and V1 microcontrollers but hardware is
necessary to test it. This document explains how to setup up the Proximity Software with a DEMO board
and the PROXIMITYDBOARDO board, which are included in the KITPROXIMITYEVM. The kit can be
purchased at www.freescale.com/proximity.

System Requirements

The requirements needed for the system are listed below.

Proximity Software Requirements:
* Freescale MCU (A demo board such as DEMOQE128 is recommended)

+ CodeWarrior 5.1 or later
» Properly designed hardware for electrodes (PROXIMITYDBOARDO recommended)

Proximity GUI Requirements:

» Freemaster 1.3 software for BDM connection.

» .Net Framework 2.0

* MCU loaded with the Proximity Software

» BDM connection to MCU (included in most Demo boards, currently only P&E modules are supported)
» Certified USB cable to avoid noise

» 15Mb of hard drive space
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Application Setup

Overview

This section explains how to program your MCU and how to connect the MCU evaluation board with the
PROXIMITYBOARDO board to test the Software.

NOTE

This application is configured by default for the DEMOQE128 board. Keep in mind the electrode pins can
be configured by the user. The intention of this software is for the users to create their own applications.

Hardware Setup

Board Description

The next figure shows the board PROXIMITYDBOARDO. This board has three different electrode arrangements, a
jumper, a pin header and a buzzer.

NOTE

The three different electrode arrangements of the PROXIMITYDBOARDO are connected in parallel.
Electrodel (E1) from the Key pad is connected to E1 from the Slider and E1 from the Rotary.
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Figure 1. PROXIMITYDBOARDO Board

1. Buzzer 4. Key pad
2. Jumper 5. Slider
3. 30 pin header 6. Rotary
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Figure 2 shows the possible connections depending of the jumper position.

i N 0 Fin 8 from MCT will be connected to the buzzer

| m | Pin 24 from MCTT will be connected to the buzzer

Figure 2. Jumper Connections

Table 1 shows the header pins that are connected to the electrodes in the PROXIMITYDBOARDO board. For
detailed information about connections, please refer to Appendix A of this document.

Table 1. PROXIMITYDBOARDO 30 Pin Header

Signal Pin | Pin Signal
Vce 1 2 NC
GND 3 4 NC
NC 5 6 NC

NC 7 8 Buzzer
Electrode 1 9 10 NC
Electrode 2 11 12 NC
Electrode 3 13 14 NC
Electrode 4 15 16 NC
Electrode 5 17 18 NC
Electrode 6 19 20 NC
Electrode 7 21 22 NC
Electrode 8 23 24 Buzzer

NC 25 26 NC

NC 27 28 NC

NC 29 | 30 NC

Compatibility
The PROXIMITYDBOARDO board is only compatible with the following MCU boards.

- DEMO9S08QG8
« DEMO9S08QD4

- DEMOQE128

- DEMO9S08AW60
- DEMO9S08DZ60
- DEMO9S08LC60
« DEMOJMSKT

« DEMO9S08RG60
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How to Connect the PROXIMITYDBOARDO with an MCU Demo Board

1. Remove the jumpers that share functions in the Demo board. For example, in DEMOQE128 remove the
jumpers associated to PTCO, PTC1 and PTB5 pins. For detailed information regarding jumper removal, see
Appendix B.

2. Find pin 1 in the male header of the PROXIMITYDBOARDO.

3. Locate the female header slot number 1 in the supported Demo board as shown in Figure 3. The back side of
the DEMOQE2128 board is shown in Figure 4.

Figure 3. MCU Port Socket Header
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4. Plug PROXIMITYDBOARDO socket into the MCU port header. Remember that pins 1 and 3 from both headers
must be connected. The two boards must look like the example below.

Figure 4. The Two Boards Connected

5. Connect the USB cable to your PC, and the other side of the cable to the DEMO board.
6. The boards are connected as shown in Figure 5.

Figure 5. System Setup
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Firmware Setup

This section explains how to program any supported Freescale MCU with the Proximity Software. Also described is
how to change from one demo board to another one and how to configure the software for a custom application.

How to Program the MCU
1.

5. Click on the Debug button.

It is necessary to have installed CodeWarrior 5.1 or later to program the required MCU. If it is not installed,

please install it.

. You can find the Proximity project in: C:/Program Files/Freescale/Freescale Proximity Sensing

Software/proximity Source Code. There are two folders, just select the desired one.

. Open CodeWarrior and open the Proximity.mcp project file.
. Click on the Make button as shown in Figure 6

14 Freescale CodeWarrior - [main.c]

E File Edit Wiew Search Project Processor Expert Device Initialization ‘Window Help &%
i =07 = & AR
=l b-{}-n- + @' - Path: | D:\Profiles\b041434My DocumentshS ensors\Fimwar\Prosi..smaine <>
Broximiy.mcp l ufStatus = App Init(); g
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- SCHEDULE_NEXT_SAMPLE(SAMPIE_T):
Files l Link Order | Targets | 4
for(::) {
# File Codefl Data 4 }
-E3Sources 19 . 4 ?vutch(uSState)
Sepoic i 21 case STATE_SCAN:
3 Hardware Abstraction Laer 1+ 3 tRetorantodnnled
Timer.c 1+ 3 fStartSanple = 0;
831? 12 + 3 uBStatu=s = TpdateElectrodeStatus{ELECTRODE_ATL) :
+ 3 }
573 17 « o
48 0« 3 if {guiPress=dKeys)
53 1+ 3 {
53 1+ 3 <% Ahction to be taken %7
=3 Includes 0 ] 3 guiPressediey=s = 0;
el p ufStatus = ScheduleBuzzer (BUZZER_FREQ S00HZ, &uBCou
=3 Hardware Alistraction Layer 0 0 3 if (uSStatus == STAT OK)
ufState = STATE_BUZZ:
Make button Debug button P
B Prosimity h o oo SCHEDULE_WEXT_ SAMPLE(SAMFLE_T):
M Buzzerh i} 1] =
=3 Services a 0 =
@ Commarh i} 1] =l break:
LR Servicesh 1] 1] = case STATE BUZZE:
=3 Libs 12633 2102 « = if ({Buz=z)
B ansis.lib 12633 2018 = { Il
B MCIs080Ge.C 1] 95 « = BUZZER SOUHD( ) ;
=£3 Project Settings 132 E o+ = fBuzz = 0;
<19 Startup Code 132 E s+ = H .
T Stan0Be 2 5 §rieeoune == By
EQLinker Fiies o ! o uBState - STATE SCAN:
H nia n'a | SCHEDULE_NEXET SAMPLE(SAMPLE AFTER _EUZZ)
nta nfa =l 1
- Project.map nta nfa =zl 1
18 files 13624 2128 break. =
2| linef2  Cols [[4] v

Figure 6. CodeWarrior Buttons

6. A new window appears, then click Connect and the debugger window will pop up. If this action fails, verify the

hardware connections.
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7. In the debugger window click on the Run button

|rmware\F'romm|t_y\S ourceszhmain.c

TINTS uBitatus:
UINTE uBCount:
UINTE ubitate;

EnableInterrup

A% dinclude youl Run button

NASTATIE = Ann

__ Procedure

frTimer_flags <1» FLAGS_REG
qusPressedkeys
wpPortl

Fﬁ__ Data:2
’Eﬁ\n

ugstatus 224 unsigned char
ufCount 129 unsigmed char
uBitate undefined wnsigned char

_TPM3C <1> wolatile TPMSCETR

0 unsimmed char
const array[0] of const VIRTUAL PORT
SRA wolatile SRISTR

EOBS T3X

OxEl2A

EDBE4 S5TA 1.X

EOES CLR

EOE7 BAR *+108
EOBS LDHEX  #0x9C40

E=l:
[HC508 [CPU Cycles: 1032

& [0

5

m| 100 3P| 1s0
SR |6A Status | VEINZC

C |EDAD

(2] Memory

\ulu | Spmb | Global

EE Command

| Auto | Swmb | Local

Poztload command file correctly executed.

nain OxEOAD T

;abs = DxEl23

Preset breakpoint encountered.

STARTED
8 il 2|
For Help, press Fi e FC5 [Breakpoint 4
Figure 7. Run Button
8. Now the microcontroller is running the Proximity Sensing Software.
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Power Demo Board

The Proximity Software uses the MC9S08QE128 microcontroller by default. If the user wants to change the board,
for example to the DEMO9S08DZ60, follow the next steps:

1. Change the target in CodeWarrior as shown in the steps in the figure below.

Freascaln CodeWarrior - [GRIO.c]

@ & @ m| | Buttonto change Target |y g g
T T W = [ O S e Ty s s—— T, PP
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Copyright (o) 2006 Freescale Sewicond
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“file O.e
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s dvsarn indaperdert ar ” MCFS0E0ERR Full Chip Selation
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. h 1] a MCSEEDIIE
W Buzerh o o MCFSIB0I43
u;ms:f:w, _ g g == w Btk prowet before charge:
B Commonk 1] ]
W Servicech 0 1]
B MCEERGE 0 a Frh Concel |
Liba 1263 9% M —
(2 Paotect Setings 1= &+ N |
4. Click the finish button
2. Select the new
Wicrocontroller -
Zife 1344 o]

Figure 8. Changing the Target

2. Compile the Proximity Project.
3. Load the Proximity Software in the DZ60 microcontroller
4. Plug the DEMO9S08DZ60 board with the PROXIMITYDBOARDO board.

5. The Demo board has been changed.
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Building an Application

If a user builds their own application and wants to use the Proximity Software as a guide, some considerations must
be taken:

» Change the required GPIOs (this will be explained further in the document). The pins used to connect the
electrodes must be /0.

» Change the Timer interrupt vector number in the Timer.h file, as the timer overflow vector number is different
in the SO8 families.

* Change the DD_OFFSET, within the GPIO.h file, as some MCUs have the data direction register in a different
memory address.

The next steps explain how to correctly use the pins that will be connected to the electrodes.

1. Open the GPIO.c file that contains all the MCU definitions.

2. Search at the end of the file the line “User defined” (Figure 9). There are two definitions that might be used to
write the pin number to be connected to the electrodes. vpPortl is used to define the port pins that will be
connected to the electrodes. vpPort2 is used to define the pin that will drive the buzzer. Remember that
Proximity Software uses only eight electrodes, and if it is desired to change the number of electrodes, other
steps will be necessary to do. Please refer to AN3579 for detailed information.

Fel=e <%% [Tzer definsed =~

const VIRTUAL FPORT wpPortl[] = { {GFI0 _FIH(A,
{GPI0 _PIHCA,
{GPI0 _PINCA,
{GPI0 _PINCA,
{GFTIO _PIH(A,
{GFI0 _PIH(A,
{GFI0 _PIH(A,
{GFI0 PINCA,

e =1=1=1=1=1=1=1=
e e e e et o
L

e

const VIRTUAL PORT wpPort2[] = { {GPIO_FPIH(A.
Fendif

Figure 9. GPIO.c File

3. The next figure shows the GPIO.c file configured to work with the DEMOQE128 board and the
PROXIMITYDBOARDO.

s DEMOQELZS 2
con=t VIRETUAL FPORT wpFortl[ ]

I {GPIO_PIN(A,
I{GPIO_PIH(A,
{GPIO_PIN(C,
{GPIO_PIN(C,
{GPIO_PINCE,
{GPIO_PINCE,
{GPIO_PIN(E,
{GPIO_PIN(E.

LS F SR TS AR
e R S e
L e e D

e

const VIRTUAL PORT wpPort2[]

1 1GFIC_FINH(E.

Figure 10. GPIO.c File for DEMOQE128
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Table 2 shows the pins from the DEMOQE128 MCU port that will be connected to PROXIMITYDBOARDO board
and were previously configured in Figure 10.
Table 2. DEMOQE128 MCU Port

Signal Pin | Pin Signal
VDD 1 2 PTAS/RESET
VSS 3 PTAS/RESET
PTB1 5 6 PTA4
PTBO 7 PTE7
PTA2 9 10 VREFH
PTA3 11 | 12 VREFL
PTCO 13 | 14 PTAO
PTC1 15 | 16 PTAl
PTB3 17 | 18 PTFO
PTB4 19 | 20 PTF1
PTB2 21 | 22 PTA6
PTB5 23 | 24 PTA7
PTD1 25 | 26 PTH6
PTD2 27 | 28 PTH7
PTDO 29 | 30 PTD4
PTD3 31 | 32 PTD5
PTC2 33 | 34 PTD6
PTC3 35 | 36 PTD7
PTC4 37 | 38 PTC7
PTC5 39 | 40 PTC6
PTF2 37 | 38 PTB7
PTF3 39 | 40 PTB6
PTF4 39 | 40 PTGO
PTF5 37 | 38 PTG1
PTF6 39 | 40 PTHO
PTF7 39 | 40 PTH1
PTG2 37 | 38 NC
PTG3 39 | 40 NC

Conclusion

This users guide explains the Proximity Sensing Software and the porting to different Freescale microcontroller
platforms.

The software is provided to speed up the design of new applications and to test the Proximity Sensing Technology.

This document describes the required changes for the system to work properly. The example application
demonstrates how to use the PROXIMITYDBOARDO and the supported MCU tools. Any new design for a particular
application with the required electrodes arrangement should consider this document and reference material below:

* AN3579 - Enabling an MCU for Touch Sensing with Proximity Sensor Software
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Appendix A: Electrode Configuration for Commonly Used Demo Boards

Table 3. Configuration Table for the Demo Boards

Signals Demo Demo Demo Demo Demo Demo Demo Demo
9 QE128 9S08QG8 | 9S08QD4 | 9SO08AWE0 JM 9S08RG60 | 9SO8LC60 | 9S08DZ60
Electrode 1 PTA2 PTA2 PTA2 PTGO PTGO PTCO PTC4 PTG2
Electrode 2 PTA3 PTA3 PTA3 PTG1 PTG1 PTC1 PTC5 PTG3
Electrode 3 PTCO PTASY | PTAS? PTE2 PTE2 PTD6 PTC2 PTD2
Electrode 4 PTC1 PTAO PTAO PTE3 PTE3 PTB7 PTC3 PTD3
Electrode 5 PTB3 PTB3 NC PTE6 PTES PTC4 PTB5 PTE4
Electrode 6 PTB4 PTB4 NC PTES PTE4 PTC5 PTB4 PTES
Electrode 7 PTB2 PTB2 NC PTE7 PTE6 PTC6 PTB6 PTE3
Electrode 8 PTB5 PTB5 NC PTE4 PTE7 PTC7 PTB7 PTE2
Time Vector 7 7 7 11 15 6 7 11
Number
Buzzer PTE7/PTA7 | PTB7/NC | PTB7/NC |PTG4/PTB7 | NC/PTB7 | PTB2/PTAL1 | NC/PTA7 | PTF7/PTBO
NOTES:
1. This pin is the RESET pin. This pin must not be connected to an electrode, because it operates only as input.
2. This pin is the RESET pin. This pin must not be connected to an electrode, because it operates only as input.
PROXQRUG
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Appendix B: Jumper Configurations for Demo Boards

The following figures show the jumpers that need to be removed from the supported demo boards.
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Figure 11. DEMO9S08LC60 Board
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Figure 13. DEMOJM Board
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Figure 14. DEMO9S08QG8 Board

BE"I LIgY

llllllllllllltlllllllllll

¥iD

RORRRRRRRRRE

LT

£OEn

m
|

Figure 15. DEM0O9S08QD4 Board
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In the following boards, the jumpers do not need to be removed.

Jumper does not need to be removed

e
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Figure 16. DEMO9S08DZ60 Board

Jumper does not need to be removed

Figure 17. DEMO09S08AWG60 Board
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Figure 20. PROXIMITYDBOARDO Board Bottom View
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Figure 21. PROXIMITYDBOARDO Board Top Etch View
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Figure 22. PROXIMITYDBOARDO Board Bottom Etch View
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