BETA903A
User Manual

Features :

ARM926EJ CPU

77 800x480 TFT @18bit color
Host USB1.1x 1

Device USB2.0x 1

SD/MMC card port

2-wire RS232 x 2

8-wire RS232 x 1

GPIO x 8

GPS

GSM/GPRS

Audio

Support WIinCE 5.0 OS
Support.Net Compact Framework 3.5

BOLYMIN, INC.
5F, 38 Keya Rd., Daya Dist., Taichung City 42881, Taiwan, R.O.C.
WEB SITE: http://www.bolymin.com.tw TEL:+886-4-2565-8689 FAX:+886-4-2565-8689



http://www.bolymin.com.tw/

History of Version

Version Contents Date Note
01 New Version 2010/03/27 | Spec.
Ola pp91. GetGPOutput ->SetGPOutput 2010/6/3 Rev.
pp.27 update short diagram & description, change pin
13-15 control ; add description USB host 1.1, device
01b 2.0; add MC55i firmware ver. 01.003: pp.10 add CN11, | 201077/ Rev.
pp .32 add CN10 description; update photo
02 pp.57- Add evc4dsp4 , pp.53-driver download URL,etc. 2010/10/20 Rev.
02a Add “Troubleshooting Chapter” 2010/11/3 Add
Update address, SDK download URL, pp7-More
02b description for LED indicators & keys.pp-11-mic/earphone | 2010/12/10 Reuv.
special order req. page 6,8-add GPRS description.
03 Add Backlight control-sec. 4.7; Reformat-add bookmark 2011/1/14 Add
03a Add example code download URL link (pp.57 & 61) 2011/2/16 Add

BETA903A USER MANUAL -2-




-"_OLYMIN

1.

Table of content

General Information ............cccovvviieeeeeee, 5
1.1, INtrOdUCTION ..o e 6
1.1.1. PaCKING CONTENTS .......oovviieiiiiiiieiecre e 6
1.1.2.  SYStemM OULIINE.....ccvieiecie et 7
1.2, SPeCIfiCatioN .........ccoviiiiie e 12
1.2.1.  System functional BIOCKS ...........cccoveiiiiiiic e 12
1.2.2.  System SPeCIfICAtIONS .......c.coiiiiiiiiecie e 13
1.2.3.  GPS Module SPecCifiCationsS ..........cccveiieeiiie e 14
1.2.4.  GPS Antenna SPeCifiCatioNS .........ccccveiiieiiiie i 15
1.2.5. GSM/GPRS Module specCifiCationsS .........ccccovvrerriiiniienie e 16
1.2.6. GSM/GPRS antenna specifiCationS .........cccccvvveriiieiiienie e 17
1.3.  Mechanical specifications .........c.cccccvveiviiieiiiie e, 18
1.3.1. Mechanical specifications of module .............cccovviiiiiiiii i, 18
1.3.2.  Mechanical specifications of Holder & Mount ...............cccccovevivieiieennnne, 19
BETA903A Installation guide.............c.coeevvvnenenn. 20
2.1. Install asucker & mount...........cccocceee i, 21
2.2. Install a GSM antenna ..........ccccceevevieee i, 22
2.3. Install aSIM card ........cccceoviiiiie i, 23
2.4. Install aSD card ........cccooeiiiiii i, 24
2D 24
2.6. Install external GPS antenna ............ccccocoveeeiiiiee e, 25
2.7. Install Dattery ... 26
2.8, CONNECE POWEN ...ttt 27
2.9. BETA9O3A POWEN STALUS ......evvveeiiiiiiee ittt 28
How to test on BETA9O03A........ccocoiiceiiiiieeeeee 29
3.1, Serial POrttest .....ooocvie e 30
3.1.1.  Connect Serial POrtto PC........oooiiiieceecec e 30
3.1.2.  SErial POITEEST ..o 32
3.2, GSMESE ..o 37
3.3, GPSHESt .o 40
34, GPIO eSSt .ot 43
3.4.1. Recommended interfacing circuit to GPIO ..........cccooeiiv i 43
K €] o [ @ 8 (T RSP TR 45
3.5, KeYPAd TEST....ccveee e 48

I ——————
BETA903A USER MANUAL -3-



J&)WMIN

4. BETA903A Programming Guide..........cccceveeeeeee.n. 51
4.1. Transfer file between BETA903Aand PC...........ccoveene. 52
4.1.1. Connect PC and BETAO3A ... 52
O I - 14 11 {1 g 1 PR 56
4.2. Programming For BETAQ03A ... 57
4.2.1. Set up Development enViroNmMENL...........ccoveeiiveiiieiiesie e 57
4.2.2.  Create NEW PrOJECL ......coiiiiii ettt ee et 58
4.3.  Serial Port FUNCLION ........cceeiiiie e 62
A.3. 1. OVEIVIEW ..ottt sttt ettt sttt ettt s re et et e e nbe e nbe e sneennne s 62
4.3.2. Serial port control - CSerialPort Class ..........cccovveiieeiii v 63
4.3.3.  EXAMPIE COUR....ccuviiiiieiie et 67
4.4, GSM CONrol ... 71
o R @ Y= VT SRR 71
4.4.2. EXAMPIE COUR.......oiiiiiiiecie ettt 72
4.5. GPS Message Translator .........ccccvvveviieeeviiee e 77
4.5.1.  Member functions of class CGPSTranslator ..........cccccoccvviiviiienciinnnnnn, 78
4.5.2. Datastructure of GPS data............cceeviiiiiiiiiie e 80
4.5.3.  EXAMPIE COUR.....c.eiiiiiiieiii e 82
4.6. GPIO And Keypad Control .........ccccovviiiiiiniiiiiciiiee e 90
4.6.1. How to control GPIO of BETAQO3A ......ooiiiieie e 90
4.6.2. GPIO control functions for BETAO3A ........ccooii i 91
4.6.3.  Definition of GPIO INAEX ......ccvieiiiiiiii et 92
4.6.4.  Keypad CONLIOL.......ccoooiiiiiiiii e 93
4.7. Backlight AdJustment...........ccccooviee e 95
O R O 1V VT PSSR 95
4.7.2  Functions about backlight adjustment ............cccccooviiiiieiiene e 96

5. Troubleshooting.......ccccccoeiiieeeiiiie e, 97

BETA903A USER MANUAL -4-



'&)LYMIN

_%l‘ —

1. General Information

This chapter provides basic information of BETA903A module and consists of the following:

1.1 Introduction
1.2 Specifications
1.3 Mechanical specifications

I ——————————————————————
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1.1. Introduction

BETA903A is a BOLYMIN’s Mobile Data Terminal (MDT) product. Equipped with GPS,and

GSM/GPRS module, the system can easily transmit the location info through GPRS to control center (CC)
for dispatching services when in need. GSM module support 2-way voice/SMS communication between
MDT and CC.

BETA903A builds upon a Win CE operation system. With WinCE’s versatile and solid application
support, designer may custom-designed application program with a short development timeframe. In
terms of 1/0O of BETA903A, there are 8 customizable buttons, 3 RS-232, 1 host USB, 1 device USB, 4
sets of general-purpose 1/0 (GPIO).

Here is the comprehensive product line of BETA903A family :

Order Information

Check your package for the following items:

BETA903A module
Holder & mount
Mini-USB to USB cable
GSM/GPRS antenna
Power and 1/O cables (only for sample stage)
Serial cable (only for sample stage)
Rechargeable battery (options)

Part No. Touch Panel Battery LCD Touch Panel
BETA903A -30°C~80C
BETA903A1 AS -30°C~80°C -30°C~80°C
BETA903A2 DAY -30°C~80°C
BETA903A3 YAS DAY -30°C~80°C -30°C~80°C
BETA903A4 -20C~70C
BETA903A5 pAS -20C~70°C -20°C~60°C
BETA903A6 DAY 20°C~70°C
BETA903A7 DAY DAY 20°C~70C -20°C~60°C
1.1.1. Packing contents

I E——————————
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1.1.2. System outline

(Front view)

# Name Description

1 |LED Indicator Indicates BETA903A Status(power/battery/GPS/GSM)

2  |Microphone Supports GSM for voice communication

3 |push Buttons Supports 8 customized menu buttons (none system default);

also may wake up OS from suspend mode by any key press.

#1 Status of LED Indicator

Pos. LED color Description
Leftmost|Red Lit when Power is on
Low power indicator — 1.0ff when fully charged or no battery
Orange installed 2. Lit when 80% to 90% charged 3.Blink when under
80%.
Green GPS packet switch data transfer in progress.
Yellow Blink when GSM/GPRS is active

BETA903A USER MANUAL -7-
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(Rear view)

OFF/ON

# Name Description

Speaker For audio replay

GSM/GPRS SIM Card slot — Note usually service providers
charge GSM(voice/SMS) communication and GPRS Internet
5 |SIM Card port data communication differently. Two communication services
can be binding on the same SIM card. Remember to get APN
from GPRS provider.

Mount & holder Fix the module in a car

GPS antenna Supports external GPS Antenna(One build-in GPS supported)

Battery box Installs optional lithium battery

BETA903A USER MANUAL -8-
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(Bottom View)

# Name Description

Power switch Turn on/off power

10 |Power & I/O ports |Power input > 4x photo-coupler input » 4x photo-coupler output

11 |Serial I/O 2-wire RS232 x 2(COM1,COM3), 8-wire RS232 x 1(COM®6)
12 |Host-USB External USB1.1 host for file access
13 |Device-USB USB2.0 connect to PC for data sync by using ActiveSync
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#10 : (CN11-Microfit-female-24 GPIO) Pin assignment for power and 1/O ports

- 13 DCIN 1 DCIN
1311 |24 GND 2 GND
14 L)L) 2 | 18 NC 3 VIG
% 2 %% ﬁ 16 VIO 4 VIO
17 100 5 17 IN1 5 OUT1
18[ DD £ | 18 IN1_GND 6 OUT1_ND
19 %% /| 19 IN2 7 ouT2
al 2 | a0 IN2_GND 8 OUT2_GND

88 81 %% 19@ 21 IN3 9 OUT3
23000 ] 112 | IN3.GND | 10| OUT3_GND
4 DMD 2] 23 IN4 11 ouT4

24 | INA_GND | 12 OUT4_GND

#11 : (CN10-Microfit-female-16 SERIAL) Pin assignment for serial /0O
ports(2-wire-RS232: COM1,COM3, 8-wire: COMG6)

S 9 TXD5T 1 GND
S ] 10 RXD5T 2 TXD1T
10 (UL} 2 11 RTS5T 3 GND
1%[ %% ﬁ 12 CTS5T 4 RXD1T
ﬁ %% 2 13 DTR5T 5 NC
15 190 7 14 DCD5T 6 TXD3T
16 DD Q 15 RIST 7 NC

A 16 DSR5T 8 RXD3T
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(Top view)

# Name Description

14 |GSM/GPRS Antenna Build-in GSM/GPRS Antenna

15 |SD Card slot SD/MMC Card slot (up to 4GB max)
(Right view)

# Name Description

Connects to Mic/Stereo earphone-4 wire plug, special order
required.

16 |Mic/Earphone slot

e —————————
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1.2. Specification

1.2.1. System functional blocks

[ T

GSM GPS
SPK
> NAND FLASH
EAR ?
MIC 4—*‘ DDR I ‘
Audio
codec
4—*‘ SRAM ‘
CPU (ARM/400MHz) ~~— ™
4—»‘ SD/MMC Card ‘
DC/DC <—>‘ JTAG ‘
H‘ USB (Devic) ‘
Charger —»{ Battery > USB (Host)
2 wire
Photo
R523.2 S coupled Key LCD
8 wire Ox8
RS232x 1

I ——————————————————————
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1.2.2. System Specifications

Parameter Specifications

e Samsung S3C2416X 400MHz

¢ 32 bit RISC architecture ARM926EJ CPU core
* 16-bit 64MB/133MHz DDR2 memory

* 512K Byte SRAM

Storage Device 2GB NAND Flash
* 2-wire RS232 x 2

CPU

System Memory

Series Port . 8-wire RS232 x1
USB * 1x USB device (USB2.0)
+ 1XUSB host (USB1.1)
GPIO Supply 4 photo-coupler input and 4 photo-coupler output
* Support DSP based processing stereo codec with SNR 102 dB
Audio DAC!/differential microphone input

* Dual channels 2 watts speaker output
* GPS Module (LEA-5S)
* GSM/GPRS Module (SIEMENS MC-55i)

Integrated Modules

Supply OS WinCE 5.0(default)
LCD Size 7" TFT LCD

LCD Response 800 x 480 RGB
LCD Brightness 400 cd/mz?

Power Supply DCov~DC28V

Operating Temperature -30°C ~+80°C

e —————————
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1.2.3. GPS Module Specifications

Parameter Specifications
50 Channels
Receiver Type GPS L1 frequency, C/A code
GALILEO Open Service L1 frequency
Sky View Open Sky2 Indoor3
Module ALL LEA-5H/LEA-5S  LEA-5A
_ _ ) Cold Start(Autonomous)  29s

Time-To-First-Fix
Hot Start(Autonomous) <ls 10s TBD
Aided Start <ls 10 s 10s
Reacquisition <ls 10s TBD
Tracking & Navigation -160 dBm

Sensitivity Acquisition & Reacquisition -160 dBm
Cold Start(Autonomous)  -145 dBm

Horizontal Position Accuracy” Autonomous <sm
SBAS <2.0m

Accuracy of Time pulse Signal |RMS 50 ns

Max Navigation Update Rate 4 Hz

Dynamics <4g

Operational Limits Velocity 515 m/s (1000 knots)

2 All satellites at -130dB
3 All satellites at -155dBm
4 50%, 24 hours static, -130dBm
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1.2.4. GPS Antenna Specifications

Parameter Specifications

Patch Specifications

Center Frequency 1575.42+3 MHz
Bandwidth 6 MHz

Polarization Linear

S11 <-15dB

Max Gain -0.5(typ.)(144,162) dBI
(F::)egflfjigir;?{ Temperature 020 ppm/C
Filter/LNA Specifications

Gain 19+3 Db (DC=3.0V)
Noise Figure 1.5 dB(typ) (DC=3.0V)
Output V.S.W.R 2.0 max (DC=3.0V)

Current(DC=3.0v+0.01V) (3.5 1.5 mA

Overall Specifications

Center Frequency 1575.42+1.023 MHz(When covered with a radome on LAN ground plane.)
Gain at Zenith 18 dBi typ (for ground 32x8.7 mm)

Output Impedance 50 ohm

Output VSWR 2.0 typ.

Operation Voltage 3.0+03V

BETA903A USER MANUAL -15-
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1.2.5.

GSM/GPRS Module specifications

Parameter

Specifications

Frequency band

* MC55i Quad-band: 850/900/1800/1900 MHz
* Compliant to GSM Phase 2/2+, firmware ver. 01.003

GSM class

Small MS

Transmit power

* Class 4 (2W) at EGSM 900 and GSM 850
* Class 1 (1W) at GSM 1800 and GSM 1900

GPRS connectivity

¢ GPRS multi-slot class 10
¢ GPRS mobile station class B

Ambient operating
temperature according to
IEC 60068-2

* Normal operation: -20°C to +55°C

» Restricted operation: -25°C t0 -20°C and +557C to +70°C

* Automatic thermal shutdown: =< -25°C and =+70°C

When an emergency call is in progress automatic temperature shutdown
is deferred

Humidity Max. 90% relative humidity

* GPRS data downlink transfer: max. 85.6 kbps

* GPRS data uplink transfer: max. 42.8 kbps

* Coding scheme: CS1, CS2, CS3 and CS4

e MC55i/MC56 Support the two protocols PAP (Password Authentication

GPRS data Protocol) and CHAP (Challenge Handshake Authentication Protocol)
commonly used for PPP connections.

* Support of Packet Switched Broadcast Control Channel (PBCCH)
allows you to benefit from enhanced GPRS performance when offered
by the network operators.

* CSD transmission rates: 2.4, 4.8, 9.6, 14.4 kbps, non-transparent,

CSD data V.110
* Unstructured Supplementary Services Data (USSD) support
e MT, MO, CB, Text and PDU mode
SMS * SMS storage: SIM card plus 25 SMS locations in the mobile equipment

* Transmission of SMS alternatively over CSD or GPRS. Preferred mode
can be user-defined

TCP/IP stack

Internet services: TCP, UDP, HTTP, FTP, SMTP, POP3
Access by AT commands

FAX

Group 3: Class 1, Class 2

SIM interface

* Supported SIM card: 3V
e External SIM card reader has to be connected via interface connector

External antenna

Connected via 50 Ohm antenna connector or antenna pad

Audio interfaces

Two analog audio interfaces, one digital audio interface(DAI)

Audio features

Speech codec modes:

* Half Rate (ETS 06.20)

* Full Rate(ETS 06.10)

* Enhanced Full Rate(ETS 06.50/06.60/06.80)
* Adaptive Multi Rate(AMR)

Hands free operation

* Echo cancellation

* Noise reduction

BETA903A USER MANUAL
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1.2.6. GSM/GPRS antenna specifications

Parameter Specifications

Frequency Range 880~960 MHz and 1710~1990 MHz
Impedance 50 ohm

VSWR =35

Gain 0 dBi (Max)

Polarization Vertical

Radiation pattern Near omni-directional in the horizontal plane

BETA903A USER MANUAL -17 -
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1.3. Mechanical specifications

1.3.1. Mechanical specifications of module

[~

187 49.4

135

| O

BETA903A USER MANUAL -18-



‘L-‘Ll

1.3.2. Mechanical specifications of Holder & Mount

E 9

76.8mm

[

[ |
LJ i)
T O
[ ]
©

-
“
J
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2. BETA903A Installation guide

The chapter provides guidance for hardware installation.

2.1 Install sucker and mount

2.2 Install GSM Antenna

2.3 Install SIM Card

2.4 Install SD Card

2.5 Install external GPS antenna
2.6 Install battery

2.7 Connect power

2.8 BETA 903A power status

BETA903A USER MANUAL -20 -
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2.1. Install a sucker & mount

Follow the sequence shown below, install BETA903A on the sucker & mount and adhere
the set onto the front-window. Carefully choose an appropriate adhering spot such that
driving safety is ensured.

1) Q2

BETA903A USER MANUAL -21-
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2.2. Install a GSM antenna

The GSM antenna is build-in as highlighted.

BETA903A USER MANUAL -22-
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2.3. Install a SIM card

Open the SIM Card cover as shown below, push left the SIM card holder, lever up and place in
the SIM card into its fixed position. Place the cover into its original position.

BETA903A USER MANUAL -23-
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2.4. Install a SD card

As shown in the following photo, plug in the SD card. To remove a SD card, first make sure
the SD is not in the middle of reading process, then push on the SD card to release it.

SD/MMC
Card

OFFION

2.5.

BETA903A USER MANUAL - 24 -
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2.6. Install external GPS antenna

BETA903A comes with a build-in GPS antenna. In case better reception is required, users may
purchase GPS antenna with MMCX connector as appropriate and connect it the module as
indicated. Stretch the antenna outside the car or outdoors with clear line of sight.

BETA903A USER MANUAL -25-
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2.7. Install battery

Turn off BETA903A before installing battery. First, unscrew the cover of battery box and
remove the cover. Then install the battery connector into the socket as indicated, and place

the battery as appropriate. Place the cover back and screw it up to complete the battery
installation.

Note that only a 3.7V/2700mA Lithium battery is applicable, and typically with 300 to 350
recharge cycles.

OFF/ON

I ———————————————————————
BETA903A USER MANUAL -26-



2.8. Connect Power

The operating voltage of BETA903A ranges from 9 to 28 volt and no more than 1.5A current.
On CN11 (CN11-Microfit-female-24 GPIO), short pin 1-13, 2-14,3-15 as illustrated. Connect
pin 1 and 13 to the positive contact of 12/24v car battery, and pin 2 and 14 to the negative.
As colored blue , connect Pin 3 and Pin15 to a car switch (a single-throw switch as
indicated) and the other end of switch to positive end of car battery.

After power connection is done, switch on BETA903A to boot up.

)
~
};

1

=

Fuse

Fg
)

—
N

M
1

2 E NP

POEREG

O
Switch

I

Note:

A quick troubleshooting hint — If BETA903A does not boot up as expected, please check if the
fuse (with black housing) on the power and I/O ports are broken. If yes, replace them with
5*20mm / 1.5A/ 250V fuses. Otherwise, return the BETA903A module for repair.
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2.9. BETA903A power status

When no (optional) battery is installed in BETA903A, the power is support by car battery — that is,
car switch needs to be “on” position and power switch of BETA903A need to be on to boot up.

If optional battery is applicable, simply power on BETA903A module to boot up using the battery
power. To charge the battery, turn the car switch on. The charging will be automatically stopped
as soon as the batter is fully charged.

Status Table
Model  Car switch BETA903A BETA903A RTC BETA903A
Power switch | Battery Status | Battery Status Host status
1 OFF OFF No charging Charging Off
2 ON OFF Charging Charging Off
3 ON ON Charging Charging On
4 OFF ON No charging Charging On

RTC (Real Time Clock) battery:

Mode 1- When car switch and power switch of BETA903A are both OFF, the RTC battery
inside BETA903A still supply power to CPU-RTC and GPS-memory. During this mode, RTC
battery still get slightly charged even for long time no use.

RTC battery can sustain GPS-memory for up to one month. If the next power on occurs later
than one month, it may require more time (up to 30 minutes) for GPS re-positioning to
re-initialize the GPS-memory.

Note that if GPS positioning always takes more than 30 minutes for every boot up, it may due to
the failure of RTC battery. It is recommended to replace the RTC battery.

Mode 2- Turn car switch on while keep BETA903A off, BETA903A battery and RTC battery will
get charged from car battery.

Mode 3- Turn car switch on, then turn BETA903A is on. Same as mode 2, BETA903A battery
and RTC battery will get charged from car battery.

Mode 4- Turn car switch off, Same as mode 1, BETA903A battery will NOT get charged, and
RTC battery will get charged by car battery.

Just a reminder, the RTC battery always get charged by car battery for all switch combinations.

I E——————————
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3. How to test on BETA903A

This chapter provides a step guide to test /0O on BETA903A module and it is broken down into:

3.1 Serial port test
3.2 GSM test

3.3 GPS test

3.4 GPIO test

3.5 Keypad test

I ————————————————————————
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3.1. Serial Port test

3.1.1. Connect Serial Port to PC

BETA903A supports two sets of 2-wire RS232 and one set of 8-wire RS232 for serial interface
to a PC. All serial connectors are housed in the CN10 socket (CN10-Microfit-female-16

SERIAL).

1% set of 2-wire RS232 (Debug Port) - Via a RS-232 serial cable, connect the 1% set to COM
port of PC. This port is defaulted to a debug port and not for external use. Its signal level
operates at +/- 12 volt.

CNI1Q
]

[9) 1 HGND
(D8] ey
.

2" set of 2-wire RS232 (COM3) - Via a RS-232 serial cable, connect the 2" set to COM
port of PC. This port is defaulted to COMS3 with a signal level of +/- 12 volt.

—C)
iz
1o

—

2B
E/j

1—1
-b-@‘

)

EE0E]

:
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8-wire RS232 (COM6) — Via a serial cable, connect the 8-wire RS232 to COM port of PC. This
port is defaulted to COM3 with a signal level of +/- 12 volt.

CHID
TXD5T[en
91
RXD5T }%@ P
10[2) GND
RTS5T| =z LUGND ol ©°~9RI
CTS5T| e DTR] 54
—He|4) 0 OQCTS
DTR5TL 35 55 O3C/ RTS
= ;*Af‘ OE J-
g::stT)sT 12[6) peol o OGIDSR
1S —
DSR5T| A
L1l

The following table shows the pin assignment mapping for all available serial ports.

Table of RS232 Pin Assignment
RS232 DB9 1% set of 2-wire 2nd set of 2-wire 8-wire RS-232
Connector RS-232 (Debug Port)| RS-232 (COM3) (COM6)
Pin No |Pin Name |Pin No |Pin Name [Pin No |Pin Name |Pin No |[Pin Name
1 DCD — — — — 14 DCD5T
2 RD 2 RXD1T 6 RXD3T 9 RXD5T
3 D 4 TXDI1T 8 TXD3T 10 TXDS5T
4 DTR — — — — 13 DTR5T
5 GND 1 GND 3 GND 3 GND
6 DSR — — — — 16 DSR5T
7 RTS — — — — 12 RTS5T
8 CTS — — — — 11 CTS5T
9 RI — — — — 15 RIST
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3.1.2. Serial port test

Upon completion of serial connection of BETA903A to PC, users may use hyper-terminal (or
other terminal emulator) to diagnose the communication link. Here is the step guide to install
hyper-terminal at PC end.

STEP1: Run the hyper-terminal on PC, then enter BETA903A, click on OK.

@

Do ™ i OB &

X e th pscHiption
%!hﬂtm

Erder anarw ard chomms e icon for B comrmchon

- ]
Besmew

Loccemectad CActn s Ao oudct P o

STEP2: A“Connect to” window pops up, on “Connect using”, select the applicable COM port,
click OK. To find applicable COM port, Click Control panel — system — hardware -
device manager -COM&LPT ports.

Lo IFUTASOLIA sl pport doat o b ippae Dol

DE o NH &

Q HETASGA soted port 1o

Foobee Setade W U phne rardtons um pou st ¥

Conn oy nghon
Sona code

L

oo ]
o
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STEP3: A “COMXx Properties” window pops up, make sure the “bits per second” (or baud
rate) and “flow control” settings match with those on BETA903A. A typical baud rate
of BETA903A ranges from 9600 to 115200 and use “None” for flow control. Click on

Apply, then OK.

o IRLEAYCOA sui bl part el g Dimmmbe

O & 09 o ’
, conspomum i

Bits per second
(baud rate e o —
o R -
Pty Nose o
L e —]
Flow control |/ =
Fasbow Dnimtr |
(CEy = ) )
N—

[Cesirwedind AUD Petet ALt dedect M
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BETA903A set up:

STEP1: After booting up BETA903A, on Windows CE desktop, click on "My Device” -

Pilem AR

STEP2: Select “Windows” folder

STEP3: Run SerialPortTest” program
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STEP4: A”SerialPortTest” running screen.

L ememAN

STEP5: Please make sure the baud rate setting on PC and BETA903A are identical with a
typical range of 9600 to 115200.then clock on "Open Port” to connect to PC.

Serial port select

BaudRate select

Open port

STEPG6: Press "OK” as highlighted.
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STEP7: Enter some trial text message on the “TX” box, then click on “Send Tx” .

STEPS: If evemthinﬁ ﬁoes fine, user will see a receivin(.; message as the one transmitted.

Fe e Vew O Merelee Heb
Do o3 OB &

test

STEPY: Enter text at PC end, those text will be echoed in “Rx” box at BETA903A
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3.2. GSM test

Test procedure:

STEP1: On desktop of Windows CE, click on "My Device”

Pitewm AR

STEP2: Select "Windows” folder
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STEP3: Run "GSMTest” program.

STEP4: Running screen of "GSMTest”

GSM Module
Status

Dial out phone no.

STEPS: Before dialing out, enter the phone number in the “Phone number” box, tehn click
on “Dial” to make a call. Click on "Disconnect” to hang up.

Phone number
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STEP6: BETA903A will pop up a screen show a "RING” at status bar when an incoming call
occurs. Click on “Connect” to pick up the phone. Click on “Disconnect” to hang up.
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3.3. GPStest

Test Procedure:

STEP1: On desktop of Windown CE, click on “My Device” -

T R

STEP2: Click on “Windows” folder
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STEP3: Run "pGPSTest” program

STEP4: A’pGPSTest” running screen
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STEPG6: If GPS satellite receiving is valid, the program will show as follows:

SNR(Signal-Noise Ratio) of
Satellite Vehicles. SV used
to fix position will be marked

as blue.

Data got from
GPS module.

STEP7: Click on “Close GPS” to terminate GPS connection
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3.4. GPIO test

3.4.1. Recommended interfacing circuit to GPIO

BETA903A supports 4 sets of photo-coupler inputs and 4 sets of photo-coupler outputs for

general purpose inputs/outputs. Those I/Os are useful to read out signals and access control
devices.

Input circuit examples:

Shunt IN1 pin and GND with a switch or sensor, and connect IN1 to external voltage with
current-limiting resistor, Rext. GI_INPUTL1 pin on lower left corner will stay high if switch or
sensor is short-circuited. Among which the GI_INPUTL1 is a software-defined parameter,

please refter to chapter 3.4 for details. On the other hand, GI_INPUT will at its low level if
switch or sensor is open.

lext
BETA903A «—
R207 1K/0.25W INT Rext Vext
9 A O AN O
R195
GI_INPUT1 D> : | D16 Switch/Sensor
—_— IN1_GND
= - = G

Note: The value of Rext depends on that of Vext. The rule of thumb is keep Iext(min current) at

a typical value of 5mA , and lext(max) at 14mA. If Rext=0 , set Vext to 12 volt, then lext
will be 12mA -
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Output circuit example: Shunt OUT1 and GND with a device as shown on the right
side, and provide a power through VIO pin. Device will be turned on if GO_POUT1 is set to
low. Among which GO_POUT1 is a software-defined parameter, please refer to Chapter 3.4
for details. On the other hand, Device will be turned off if GO_POUTL1 is set to high.

o

0 vio
BETAQ03A Raos TOZW l <——
R220 100 OUT1
AN & O
D14
R194
VCC3 O AN U15 T/ Devi
\\: C ID24 evice
GD_F’OUT1> /!/
OUT1_GND
- » O

Note: The voltage and current value of OUT1 pin depends upon VIO and Rex, if any. Use
caution to keep 11O(min current) to 5mA and 110(max) to 14mA as rated.
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3.4.2. GPIO test

BETA903A provides a build-in GPIO test program. Simply follows the recommended GPIO
circuit as illustrated on Chapter 3.4.1, then start using this test program to validate the GPIO
ports. o

Test Procedure:

STEP1: On desktop of Windows CE, click on "My Device”

Pilem AR

STEP2: select “Windows” folder
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STEP3: Run "GPIO Test_903A” program

STEP4: A”GPIO Test_903A” running screen

INPUT test items
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STEPS5: PIN1 will be low (red colored) if the switch shunted on IN1 and IN1_GND is open.
PIN1 will be high (green colored) if switch is short. -

A e ———
)i & e

T P

3 - 5 3 -

m.ﬂv.:u

STEP6: OUT1 and OUT1_GND will only be active when POUT1 is checked as highlighted ;
Inactive if otherwise.
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3.5. Keypad Test

BETA903A supports 8 custom-defined keypads, usu. defined as menu buttons.

My Device  Microsoft
WordPad

€ »

My
Documents

Microno’t

s
7]

Internet
Explorer

&

I I I I I I I I
Key1 Key2 Key3 Key4 Key5 Key6 Key7 Key8

Test Procedure:

STEP1: On desktop of Windows CE, click on "My Device”

*'Windows CE

.
»
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STEP2: Select “Windows” folder

i P e e g w B
: " Podetiony PudetMus ol Mo fles  Terp Lrmo
ot Coditrerts Suwd
‘ Lr
R

STEP3: Run "KeyPadTest” program
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STEP4: A”KeyPadTest” running screen.

Keypad Status
Description

— = T A

STEPS: Keypad test program will indicate green light or high level when keypad is pressed;red
light or low level if otherwise.

g v v o = a

e it LR T Peire s Pl tmcorhy Lt
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4. BETA903A Programming Guide

This chapter provides a kick-start for embedded programming. Some preliminary
examples help designers to get a feel about the development environment using
Microsoft Embedded Visual C++ 4.0. Sample program demonstrates how to control
GPS , GSM, GPIO, Keypad, and Serial Port through software control.

4.1 Transfer File Between BETA903A And PC
4.2 Programming For BETA903A

4.3 Serial Port Function

4.4 GSM Control

4.5 GPS Message Translator

4.6 GPIO and Keypad Control

4.7 Backlight Adjustment
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4.1. Transfer file between BETA903A and PC

4.1.1. Connect PC and BETA903A

Here is a simple 3 steps to establish a connection between desktop PC and BETA903A :
STEP 1. Install Microsoft ActiveSync 4.5 on desktop PC. You may download the ActiveSync
program from here:

http://www.microsoft.com/downloads/details.aspx?familyid=9e641c34-6f7f-404d-a04b-dc
09f8141141&displaylang=en&tm

After installation, you need to restart PC.

STEP 2. Connect desktop PC and BETA903A by USB cable. The following picture shows the
hardware connection between desktop PC and BETA903A for file transfer.

BETA903A

USB cable
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STEP 3. Connect BETA903A to PC through a USB cable, then power on BETA903A. For the
first-time connection, windows system on PC will request for the USB device driver of
BETA903A. Please install USB driver as follows:

1). Select the advance item on below dialog and click “Next” button.
Found New Hardware Wizard

This wizard helps you install software for:

SEC S3C2443X Test B/D

«') If your hardware came with an installation CD
~ap= or floppy disk. insert it now.

What do you want the wizard to do?

Install the software automatically (Becommended

Click Next to continue.

| < Back IE Next > V| Cancel I

(2). Click “Browse” button and then select the directory which includes USB device driver file of
BETA903A. Click “Next” button.

Found New Hardware Wizard

Please choose your search and installation options. %

Directory which includes

USB device driver file of
(2) Search for the best driver in these locations. 903A

Use the check boxes below to limit or expand t
paths and removable media. The best driver found wi

[[15earch removable media (floppy. CD-ROM...)

Include this location in the search:

EAC:'\Program Files\Microsoft ActiveSynchDrivers v

(O Don't search: | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back I MNext > )] [ Cancel ]
N 7

*The following download URL contain all needed driver for 903A Active Sync/Samgsung drivers:
http://www.bolymin.com.tw/manual/dnw.rar

L ———————————
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(3). Click “Continue” button

Hardware Installation

! E The software you are installing for this hardware:
-
Samsung SYSLSI USB Sync

has not passed Windows Logo testing to verify its compatibility
with Windaws XP. [Tell me why this testing is important. ]

Continuing your installation of this software may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

P

@nue Anw_ﬁ_TDP Installation [

(4). Click “Finish” button. Now BETA903A will connect to PC by ActiveSync.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

@ Samsung SYSLSI USB Sync

Click Finish to close the wizard.

L ———————————
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(5). Select “No” and click “Next” button to cancel the synchronization.

New Partnership

Set Up a Partnership

Before you can synchronize information between your
mobile device and this computer, you must set up a
partnership between them.

Would vou like to set up a parthership?

O Yes

Set up a partnership so that | can synchronize
information between my device and this computer.

| don't want to synchronize information. Set up my

device as a guest so that | can copy or move
information between my device and this computer.

/_\
¢ Back q Next > P[ Cancel ] [ Help ]
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4.1.2. Transfer File

Once the USB connection is established, your ActiveSync application will show a “connected”
status. The green circle means the connection between PC and BETA903A is done successfully.

@ Microsoft ActiveSync
File View Tools

Guest

Hide Details &

: Information Type Status

Run "Explore” program and browse into the folder of BETA903A. You can easily transfer files
between PC and BETA903A

/3

File Edit View Favorites Tools Help ay

Qe - ) s Folder of BETA903A
{3 mobile Device/7 VI =0

e TR B E-

@ 15 Iy Documents Application My Documents  Network PocketMory  PocketMoryl Program Files
= ﬁ My Computer Daa

[=) % Local Disk (C:) e P
# () Documents and Settings u u @
() PhenixData
# (5 Program Files
# [ SmartERP
# (775 SmartReport
# (£ WINDOWS
& < LEO_C2KP (D)
L5 WINXPSP3 (E:)
@ 3% 0 on '192.168.1,251'(Z:)
® [B Control Panel
M E N obile Device
# |5 Shared Documents
# () 123's Documents
@ !51 My Metwork Places
fﬂ Recycle Bin

Address

Temp Windows  Control Panel
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4.2. Programming For BETA903A

4.2.1. Set up Development environment

You may set up the WinCE5.0 development environment by following steps:

1. Install Microsoft eMbedded Visual C++ 4.0(eVC 4.0) into desktop PC : eVC 4.0 can be

downloaded from
http://www.microsoft.com/downloads/details.aspx?FamilyID=1DACDB3D-50D1-41B2-A
107-FA75AE960856&displayLang=en.

Use free serial number : TRT7H-KD36T-FRH8D-6QH8P-VFIHQ

2. Install service pack 4 for eVC 4.0 and here is the download URL:
http://download.microsoft.com/download/a/7/3/a735c7fb-dcbd-429f-9090-d09b3b15d 3fa
levc4sp4.exe
After the patch, the eVC sp4 version will be 4.00.1610.0.

3. Connect BETA903A and Desktop PC by procedures in section 4.1.

4. Install SDK of BETA903A provided by Bolymin. The installation file could be found in the
product CD. Here is the download URL.:
http://www.bolymin.com.tw/manual/BETA903A SDK 101102 v094.msi

5. Download latest version of example codes and DLLs by Bolymin.
http://www.bolymin.com.tw/manual/BETA903A ExampleCode.rar
Please decompress the file into your working folder of development PC.

6. The platform setting of embedded Visual C++:

The following picture shows the necessary setting of eVC 4.0 sp4::

SerialPort - Microsoft eMbedded Visual C44 - [SenalPoriDlg.cpp]

[ File Edit ¥Wiew Insert Project Build Tools Window Help

S S oER G M
|C5eriaIF‘urtDIg ﬂ“ﬁll class memhersﬂ| ﬂ v

SerialPort ~||[BETA903_0S_V v |Win32 [WCE ARMV4I) Release ~||BETA903_0S_V090 Device |

FELFFFREELTETY FELPFFRREELTFFIREEFIIFEE NFFFFRREAATF T

Select BETA903A platform Debug or release version BETA903A device
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4.2.2. Create New Project

In this section, we will show you how to create a new project in eVC 4.0 sp4. You may skip this
section if you are already familiar with WinCE development environment.

You could create a new project for your application as follows:
STEP 1: Execute eVC 4.0 sp4.

STEP 2: Select File-New function

B Microsoft eMbedded Visual C++

J File Edit ¥iew Insert Project Build Tools Window Help

80 e ... SR - - M E R 54 m_iStartTimi

7| & Open... Ctrl+0 L”
Cloge

Open Workspace... l” —

Save Workspace =l

Close Workspace

b Save Ctrl+5
Save As...
@ Save all

—
—

—
—

Page Setup...
& Print... Ctrl+P

Recent Files 4
Recent Workspaces P

Exit
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STEP 3: Select your application type, set up the location and name of your project and. Please
select WCE MFC AppWizard(exe) as application type.

Files Projecis IWorkspaces |

"ZIWCE Application Project name: |

.51 WCE ATL COM AppWizard estaPll i

")WCE DynamicLink Library TestéPT| 4 Project name
2 WCE MFC ActiveX ControlWizard e

& WCE MFC AppWizard {dil) c

osprenssprosecTieenssd .| || | project location
5| W/CE Static Library =

* Create new workspace

-
{

Application type

-

CPUs:

_Vin32 [WCE ARMVY) |
v\¥in32 ARMY4 « N
T BT AR —1[ Only select “ARMV4I” as
_Win32 [WCE MIPS16) CPU type

“Win32 (WCE MIPSIH
_Win32 [WCE MIPSII_FF)

[ ok ]| camcet |

|3

| <

STEP 4: Select “Dialog based” and language setting. Click “Next” button.

WCE MFC AppWizard (exe) - Step 1 of 4

Application

YWhat type of application would you like to
create?

(" Single document

If? Dialog based

VWhat |anguage would you like your resources
in?

{ Back Next > Finish Cancel

I —————————————————————————
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STEP 5: Click Next button.

WCE MFC AppWizard (exe) - Step 2 of 4
Yvhat features would you like to include?
~ Windaws Sockels

[ Windows Help
[~ ActiveX Controls

Please enter a title for your dialog:
TestAP1

{ Back Next > Finish ‘ Cancel

STEP 6: Click “Next” button.

WCE MIC AppWizard (exe) - Siep 3 of 4

File Edit Yiew lasert Build Help Yould you like to generate source file comments;

B Praoject

£Tono: =
" No, thank you

AATODD:

How would you like to use the MFC library?

" As a shared DLL

{+ As a statically linked library

{ Back Next > Einish ‘ Cancel
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STEP 7: Click Finish button.

WCE MFC AppWizard (exe) - Siep 4 of 4

AppWizard creates the following classes for
you:

CTestAP1App
CTestAP1DIg

Class name: Header file:
CTestAP1DIg TestAP1DIg.h
Base class: Implementation file:

| |TestAP1 Dlg.cpp

{ Back | | Finish Cancel

STEP 8: Now you can add your codes into this new project.

For learn more about WinCE development environment, please explore the MSDN website.
http://msdn.microsoft.com/en-us/library/bb847963.aspx

Here is the URL to download all example codes and DLLs for BETA903A :

http://www.bolymin.com.tw/manual/BETA903A Example code.rar

I ——————————————————————
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4.3. Serial Port Function

4.3.1. Overview

BETA903A supports 5 serial ports. And through these serial ports, designer may control GSM,
GPS. The following table lists the defaulted function of serial ports:

Name Function Comment

COM1: GSM control port Detail information could be found in section 4.4
COM4: GPS control port Detail information could be found in section 4.5
COMa3: Used by application program. | 2-wire RS232

COMeé: Used by application program. | 8-wire RS232

Debug port For internal use only. Can not be opened by application program.

L ————
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4.3.2. Serial port control - CSerialPort class

Bolymin provided a class, CSerialPort, which implements basic control logic for serial port.
Application could use this class by adding “CSerialPort.cpp” and “CSerialPort .h” into project.
Customer could modify the source code of class CSerialPort to expand the serial port functions.

4.3.2.1. Basic concept of class CSerialPort

The CSerialPort object-class will handle data communication of opened serial ports. Once data
Is received by the opened serial port, CSerialPort object will send a user-defined message to
user-defined window which should be main window of application program. Here is the data flow
diagram:

Window of user application User application should

catch this messageto get

y received data
.
Call Send() function to Send user defined
send data by serial port message to user window
L J
CSerialPort object Received Serial port
data

L —————————————
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4.3.2.2. Member functions of class CSerial

CSerialPort Function: Constructor function of class CSerialPort.

Syntax CSerialPort()
Parameters None
Return value None

Open Function: Open a serial port.
BOOL Open(

Syntax

LPCTSTR
int
int
int

port,
baud_rate,
data_bit
stop_bit

int parity
);

Parameters

port Name of serial port listed in the table of section 4.3.
baud_rate  Baud rate, ex: 9600.

data_bit Data_bit, 7~ 8

stop_bit Stop bit , ONESTOPBIT, ONE5STOPBITS or TWOSTOPBITS.
parity Parity , NOPARITY, ODDPARITY, EVENPARITY,
MARKPARITY.

Return value

TRUE: Open serial port successfully
FALSE: .Open serial port fail.

Send Function: Send specific data by this serial port.

BOOL Send(
Svntax LPCVOID buf_ptr,
Y DWORD data_len
);
[ e buf_ptr Memory pointer of data will be sent.

data len Length of data will be sent. (UNIT: byte)

Return value

TRUE: Send data successful.
FALSE: Send data fail.

SetCommMsg Function: CSerialPort object will send a receiving message to specified window.

User need to call this function to set the receiving message value and the window that will

receive message.

void SetCommMsg(
HWND win_handle,

e UINT receive_msg
);
win_handle Handle of the window that will receive message.
Parameters — :
receive_msg User defined message value.

Return value

None
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Close Function: Close current serial port.
Syntax BOOL Close ();

Parameters None

TRUE: Close serial port successfully.
FALSE: Cloas serial port fail.

Return value
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4.3.2.3. How to catch the receiving message

You may catch the receiving message as follows:

STEP 1: Define a receiving message in your code as follows:
const UINT WM_CMD_OK = WM_USER+1;

STEP 2: Declare a message processing function in the window that will process receiving
message.

// Generated message map functions
/7 {{AFX_MSG{CSerialPortDlg)
virtual BOOL OnInitDialog();:
afx_msg void OnOpenCom():

afx_msg void OnCloseCom(]);

afx_msg void OnSend(]);

afx_msg void OnClearSend():
afx_msg void OnClearRec()

afx_msg void OnDestrov(];

afx_msg void OnCmdTest():

F/VIAER MSG

afx msg LRESULT OnCommRecv(WPARAM wParam. LPARAM 1Param) ;|
DECLARE_MESSAGE_MAP( )

e ]

STEP 3: Create message mapping.

BEGIN_MESSAGE_MAP(CSerialPortDlg, CDialog)
/7 {{AFX_MSG_MAP{CSerialPortDlg)
ON_BN_CLICKED(IDC_OPEN_COM, OnOpenCom)
ON BN CLICKED{IDC CLOSE COM, OnCloseCom)
ON_BH_CLICKED(IDC_SEND, OnSend)
ON_BN_CLICKED(IDC_CLEAR_SEND, OnClearSend)
BN_ CLEAR _REC, OnClearRec)

ON_BN_CLICKED{IDC
ON_BN_CLICKED{IDC_CHMD_TEST, OnCmdTest)

ON_WH_DESTROY()

F/YIAFK MSG MAP

ON_MESSAGE (WH_CHD_OK, OnCommRecw)
END_MESSHGE_MAPT)

STEP 4: Implement the receiving message processing function.

I ——————————————————————
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4.3.3. Example code

Bolymin provides a test application and its source code as examples. The following
picture is the screen shot of the serial port test program:

Clear received data

Open/Close
selected serial port.

-
selected serial port
Send data Clear sent data. Clear received data
The major part of source codes of the test program is shown below:
[ File: SerialPortDlg.cpp ]
T T ]
/I CSerialPortDlg dialog
T T ]
const UINT WM_CMD_OK =WM_USER+1; % Define a receive message

BEGIN_MESSAGE_MAP(CSerialPortDlg, CDialog)
I{AFX_MSG_MAP(CSerialPortDIg)
ON_BN_CLICKED(IDC_OPEN_COM, OnOpenCom)
ON_BN_CLICKED(IDC_CLOSE_COM, OnCloseCom)
ON_BN_CLICKED(IDC_SEND, OnSend)
ON_BN_CLICKED(IDC_CLEAR_SEND, OnClearSend)
ON_BN_CLICKED(IDC_CLEAR_REC, OnClearRec)
ON_WM_DESTROY()

Map the receive message processing
function to user defined message.

IMAFX_MSG_MAP 4

ON_MESSAGE(WM_CMD_OK, OnCommRecv)

END_MESSAGE_MAP()
T i T

/I CSerialPortDIg message handlers
T T
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BOOL CsSerialPortDlg::OnlnitDialog()

{

CDialog::OnlinitDialog();

/I Set the icon for this dialog. The framework does this automatically

/l when the application's main window is not a dialog
Setlcon(m_hlcon, TRUE); I/ Set big icon
Setlcon(m_hlcon, FALSE); /I Set small icon
CenterWindow(GetDesktopWindow()); Il center to the hpc screen
m_ComboBaud.SetCurSel(5); /* Define BaudRate: 115200 */
m_ComboData.SetCurSel(1); /* Define data bit: 8 bit */
m_ComboParity.SetCurSel(0); /* Define parity: none */
m_ComboPort.SetCurSel(0); /* Define searial port: COM1 */
m_ComboStop.SetCurSel(0); * Define stop bit: 1bit */
m_ButClose.EnableWindow(FALSE); /* "Close"Button is disable*/
m_strRecDisp = _T("™);
m_cSendBuffer = new char[60]; Create a CSerialPort object and set current window as
UpdateData(FALSE):; the window which will process received data.
m_pSerialPort = new CSerialPort();
m_pSerialPort->SetCommMsg(m_hWnd, WM_CMD_OK);
return TRUE;

}

/*******************************************************************************************

Implement function used to process receive data from serial port

********************************************************************************************/

LRESULT CSerialPortDlg::OnCommRecv(WPARAM wParam, LPARAM IParam)
{

CString tmp;

char *buf;

DWORD buflen;

buf = (char *)wParam; /I memory pointer of received data
buflen = (DWORD)IParam; /l received data length

CEdit *pRecvStrEdit = (CEdit*)GetDlgltem(IDC_REC_DISP);

for (inti = 0;i < buflen; i++, buf++)

{
I ———————————————
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tmp.Format(_T("%c"), *buf);
m_strRecDisp += tmp;
}
pRecvStrEdit->SetWindowText(m_strRecDisp); /* Show */

return O;

/I Initial user interface

const CString PorTbl[4] = {_ T("COML1:"),_T("COM3:"),_T("COM4:"),_T("COM6:")};
const DWORD BaudThbl[6] = {4800, 9600, 19200, 38400, 57600,115200};

const DWORD DataBitThl[2] = {7, 8};

const BYTE StopBitTbI[3] = {ONESTOPBIT, ONE5SSTOPBITS, TWOSTOPBITS};
const BYTE ParityTbl[4] = {NOPARITY, ODDPARITY, EVENPARITY, MARKPARITY};

/*******************************************************************************************

Function for “OPEN” button used to open selected serial port.

********************************************************************************************/

void CSerialPortDIg::OnOpenCom()

{
UpdateData(TRUE);

CString strPort = PorTbl[m_ComboPort.GetCurSel()];
DWORD baud = BaudTbl[m_ComboBaud.GetCurSel()];
DWORD databit = DataBitTbl[m_ComboData.GetCurSel()];
BYTE stopbit = StopBitTbl[m_ComboStop.GetCurSel()];
BYTE parity = ParityThl[m_ComboParity.GetCurSel()];

BOOL ret = m_pSerialPort->Open(strPort, baud, databit, stopbit, parity);

if (ret == FALSE) Open selected serial port by specified
parameter values.

MessageBox(_T("Open ") + strPort + _T(" Fail'"));
return;

m_ButOpen.EnableWindow(FALSE); /* Disable "open" button */
m_ButClose.EnableWindow(TRUE); /* Enable "close" button */
MessageBox(_T("Open ") + strPort + _T(" is OK!"));

I ——
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/*******************************************************************************************

Function for “CLOSE” button used to close current serial port.

********************************************************************************************/

void CSerialPortDlg::OnCloseCom()

{ 2 Close current serial port.
m_pSerialPort->Close();

m_ButOpen.EnableWindow(TRUE); [* Enable "Open" button */
m_ButClose.EnableWindow(FALSE); /* Disable "close" button */

/*******************************************************************************************

Function for “SEND” button used to send data by serial port.

********************************************************************************************/

void CSerialPortDIg::OnSend()

{
UpdateData(TRUE);
int len = m_strSendEdit.GetLength();
for(inti = 0;i < len;i++)
m_cSendBuffer[i] = (char)m_strSendEdit. GetAt(i);;
2 Send data by current serial port.
BOOL status = m_pSerialPort->Send(m_cSendBuffer, len);
if (!status)
MessageBox(_T("Can't write string to COM"),_T("Error"),MB_OK);
}

/*******************************************************************************************

Destory function of serial port test dialog

********************************************************************************************/

void CSerialPortDIg::OnDestroy()

{
CDialog::OnDestroy();
Close current serial port and delete CSerialPort object.
m_pSerialPort->Close();
delete m_pSerialPort;
delete m_cSendBuffer;
}
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4.4. GSM Control

4.4.1. Overview

User application could communicate with GSM module of BETA903A by COM1 with the
following settings:

Baud rate = 57600, Data bit = 8, Stop bit =1, No parity.

After opening COM1, user could send AT command to control the GSM module. Here is some
AT commands used in our example application:

AT command Description
ATA Answer a call.
ATH Disconnect existing call.

Set up an outgoing call.

<n>: phone number.

Set the audio mode required for the connected equipment.

The audio mode should be set to 2 for GSM module of BETA903A.

ATD<n>

ATASNFS=<n>

*More detailed description about AT command could be found at document “MC55i AT
Command Set” of Siemens.
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4.4.2. Example code

:=LI

Bolymin provide a simple application and its source code for example. The simple application
demonstrates the operations of dial and answer a phone by GSM module. Below picture is the
screen shot of the GSM application:

Display response message
from GSM module.

The phone number will be
dialed.

Hang up current call.

The button will be activated while receive
“‘RING” message. Click this button to answer
the phone.

Dial by input phone
number.

Below are the major source codes of the test program:

File: pGSMTestDlg.cpp J

const UINT WM_CMD_REVMSG = WM_USER+1;
BEGIN_MESSAGE_MAP(CPGSMTestDIg, CDialog)
I{{AFX_MSG_MAP(CPGSMTestDIg)
ON_WM_CLOSE()
ON_BN_CLICKED(IDC_BTN_CONNECT, OnBtnConnect)
ON_BN_CLICKED(IDC_BTN_DISCONNECT, OnBtnDisconnect)
ON_BN_CLICKED(IDC_BTN_DIAL, OnBtnDial)
ON_WM_TIMER()
IMAFX_MSG_MAP
ON_MESSAGE(WM_CMD_OK, OnCommRecv)
END_MESSAGE_MAP()
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o
/I CPGSMTestDIg message handlers

BOOL CPGSMTestDIg::SendATCmd(CString cmd)
{
int len, i: Send AT command to
GSM module by COM1
len = cmd.GetLength();
for(i=0; i <len;i++)
m_cSendBuffer[i] = (char)cmd.GetAt(i);;
return (m_pSerialPort->Send(m_cSendBuffer, len));
}
BOOL CPGSMTestDIg::OnlinitDialog()
{

CDialog::OnlnitDialog();

I/l Set the icon for this dialog. The framework does this automatically
/l when the application's main window is not a dialog
Setlcon(m_hlcon, TRUE); Il Set big icon
Setlcon(m_hlcon, FALSE); /I Set small icon
CenterWindow(GetDesktopWindow());  // center to the hpc screen

m_cSendBuffer = new char[60];
m_pSerialPort = new CSerialPort(); Open COM1 to communicate with
m_pSerialPort->SetCommMsg(m_hWnd, WM_CMD_OK); GSM module.

Z—

if ((m_pSerialPort->Open(_T("COM1:"), 57600, 8, ONESTOPBIT, NOPARITY)))

{
m_strStatus = _T("Open COM error.");

m_btnDial.EnableWindow(FALSE); /* Disable "Dial" button */
UpdateData(FALSE);
return TRUE;

CString temp_str;

Send “Echo off” command to GSM module.

/I Echo off V

temp_str = _T("ATEO\r");
SendATCmd(temp_str);
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m_bSwitchAudioChannel = FALSE;
m_bConnectCall = FALSE;

/l Load DLL of GPIO control functions of 903A
m_hModule=::LoadLibrary(_T("pGPIO_903A.dlI"));

m_pSetGPOutput = (void (*)(int, BOOL))::GetProcAddress(m_hModule, T("SetGPOutput"));

return TRUE; // return TRUE unless you set the focus to a control

}

void CPGSMTestDIg::0OnClose()

{
delete m_pSerialPort;
delete m_cSendBuffer;
m_pSetGPOutput = NULL;
FreeLibrary(m_hModule);
CDialog::OnClose();

}

/*******************************************************************************************

Implement function used to process receive data from serial port
********************************************************************************************/
LRESULT CPGSMTestDIg::OnCommRecv(WPARAM wParam, LPARAM |Param)
{

char *buf;

DWORD buflen;

CString tmp;

buf = (char *)wParam;
buflen = (DWORD)IParam;

m_strStatus = _T(™);
for (DWORD i = 0; i < buflen; i++, buf++)

{
if (*buf>=0x20)
{
tmp.Format(_T("%c"), *buf);
m_strStatus += tmp;
}
}
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if (!'m_bSwitchAudioChannel)&&(m_strStatus.Find(_T("OK"))!=-1))
{ /l Set audio channel 2
CString temp_str;

temp_str = _T("ATASNFS=2\r"); % Set the audio mode of GSM module to 2.
SendATCmd(temp_str);
m_bSwitchAudioChannel = TRUE;

}
else if ((m_bConnectCall)&&(m_strStatus.Find(_T("OK"))!=-1))

SetTimer(1, 200, NULL); /[ delay a little time to wait for signal stable(0.2 sec ~ 1.5 sec)
else if (m_strStatus.Find(_T("RING"))!=-1)
m_btnConnect.EnableWindow(TRUE); /* Enable "Connect" button */
else if (m_strStatus.Find(_T("NO CARRIER"))!=-1)
{ J Switch amplifier to audio.
m_pSetGPOutput(GO_AMP_SWITCH, FALSE); |

m_btnDisConnect.EnableWindow(FALSE); /* Disable "DisConnect" button */
m_btnConnect.EnableWindow(FALSE); /* Disable "Connect" button */

UpdateData(FALSE);

return O;

void CPGSMTestDIg::OnBtnConnect()

{
CString temp_str;

temp_str = _T("ATA\r"); A Answer incomina call.
SendATCmd(temp_str);

m_bConnectCall = TRUE;
m_btnDisConnect.EnableWindow(TRUE); [* Enable "Connect" button */
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void CPGSMTestDIg::0OnBtnDisconnect()

{
CString temp_str;
temp_str=_T("ATH\r"); 4 Hang up current call and switch
SendATCmd(temp_ str): amplifier to audio.
m_pSetGPOutput(GO_AMP_SWITCH, FALSE);
m_btnDisConnect.EnableWindow(FALSE); /* Disable "DisConnect" button */
m_btnConnect.EnableWindow(FALSE); /* Disable "Connect" button */

}

void CPGSMTestDIg::OnBtnDial()

{
CString temp_str;
UpdateData(TRUE);

J Setup a call by input phone number.

temp_str.Format(_T("ATD%s;\r"), m_strPhone); 1
SendATCmd(temp_str);
m_bConnectCall = TRUE;
m_btnDisConnect.EnableWindow(TRUE); /* Enable "DisConnect" button */

}

void CPGSMTestDIg::OnTimer(UINT nIDEvent)

{
m_pSetGPOutput(GO_AMP_SWITCH, TRUE); 4 Switch amplifier to GSM function
m_bConnectCall = FALSE;
m_btnConnect.EnableWindow(FALSE); /* Disable "Connect" button */
KillTimer(nIDEvent); // Stop the timer
CDialog::OnTimer(nIDEvent);

}

BETA903A USER MANUAL - 76 -



J@LYMIN
I 5 .

4.5. GPS Message Translator

The GPS module of BETA903A will send RMC, VTG, GGA, GSA, GASV and GLL messages of
NMEA-0183 format from serial port COM4 with following settings:

Baud rate = 9600, Data bit = 8, Stop bit =1, No parity.

User application could receive GPS messages by CSerialPort object and translate GPS
messages by object of class CGPSTranslator provided by Bolymin. Application can use this
class by adding “CGPSTranslator.cpp” and “CGPSTranslator.h” into project.
CGPSTranslator will translate messages from GPS module into related data structure described
in section 4.5.2.

I ——————————————————————
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CGPSTranslator Function: Constructor function of calss CGPIO 903A.

J'&)LYMIN

Member functions of class CGPSTranslator

Syntax

CGPSTranslator (
);

Parameters

None

Return value

None

Translate Function:

GPS message translation function.

void Translate (
char *msg_buf,

SN int msg_len
);
msg_buf Memory pointer of GPS message.
Parameters
msg_len length of GPS message.

Return value

None

IsGPSFixed Functio

n: Check if current GPS position fixed..

Syntax

BOOL IsGPSFixed (
);

Parameters

None

Return value

TRUE: GPS position fixed.

FALSE: GPS position not fixed.

GetGSVData Functio

n: Get data of the last translated GSV message..

Syntax

void GetGSVData (
stGSVData *data_ptr

);

Parameters

data_ptr memory pointer of GSV data.

Return value

None

GetVTGData Function: Get data of the last translated VTG message..

void GetVTGData (

Syntax stVTGData *data_ptr

);
Parameters data_ptr memory pointer of VTG data.
Return value None

GetGSAData Function: Get data of the last translated GSA message..

void GetGSAData (

Syntax stGSAData *data_ptr

);
Parameters data_ptr memory pointer of GSA data.
Return value None
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GetGLLData Function: Get data of the last translated GLL message..

void GetGLLData (
Syntax stGLLData *data_ptr
);
Parameters data_ptr memory pointer of GLL data.
Return value None

GetGGAData Function: Get data of the last translated GGA message..
void GetGGAData (

Syntax stGGAData *data_ptr

);
Parameters data_ptr memory pointer of GGA data.
Return value None

GetRMCData Function: Get data of the last translated RMC message..

void GetRMCData (
Syntax stRMCData *data_ptr
);
Parameters data_ptr memory pointer of RMC data.
Return value None

e —
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45.2. Data structure of GPS data

Data structure: stRMCData

Data type Data name Description

char cUTCTime[10] UTC time of fix by hhmmss.ss.

char cDataStatus Eaa(\:t; \;c,et?'i/l;zr r(],iﬂr\]=g\)/alld position, V= navigation

double dLatitude Latitude of fix.

char cLatitudeNS N or S of Latitude.

double dLongitude Longitude of fix.

char cLongitudeEW E or W of longitude

double dSpeedinKnots Speed over ground in knots.

double dTrackinDegree Track made good in degrees True.

char cUTCDate[8] UTC date of fix by ddmmyy.

double dMagneticDegrees Magnetic variation degrees.

char cMagneticEW E or W of magnetic variation.

char cMode Mode _indicator. (A=Autonom(_3us, D=Differential,
E=Estimated, N=Data not valid)

Data structure: stVTGData

Data type Data name Description

double dCourseDegree True course made good over ground by degree.

char cCourselndicator Course indicator.

double dMagneticDegree Magnetic course made good over ground by
degrees.

char cMagneticIndicator Magnetic indicator.

double dGroundSpeedinKnots | Speed over ground in knots.

cGroundSpeedUintKno . . . _

char t Unit of previous field, N=Knots.

double dGroundSpeedInKM Speed over ground in km/hour.

char cGroundSpeedUintKM | Unit of previous field, K=Kilometers per hour.
Mode indicator. (A=Autonomous, D=Differential,

char cMode

E=Estimated, N=Data not valid)

Data structure: stGGAData

Data type Data name Description

char cUTCTime[10] UTC time of fix by hhmmss.ss.
double dLatitude Latitude of fix.

char cLatitudeNS N or S of Latitude.

double dLongitude Longitude of fix.

char cLongitudeEW E or W of longitude
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i Qualy, (0 Il =GP 2= DPs
Int iISVCount Number of Satellites in view.

double dHDOP Horizontal Dilution of Precision (HDOP).
double dAltitude Altitude above mean sea level.

char cAltitudeUint Unit of previous field. M=meter.

double dHOG Height of geoid above WGS84 ellipsoid.

char cHOGUint Unit of previous field. M=meter.

Data structure: stGLLData

Data type Data name Description

double dLatitude Latitude of fix.

char cLatitudeNS N or S of Latitude.

double dLongitude Longitude of fix.

char cLongitudeEW E or W of longitude

char cFixTime[10] UTC time of fix by hhmmss.ss.

char cDataValid Data status. (A=valid data)

Data structure: stGSAData

Data type Data name Description

char cMode Mode. (M=Manual, forced to operate in 2D or 3D
A=Automatic, 3D/2D)

int iModeValue Mode value. (1=Fix not available, 2=2D, 3=3D)

int iPRN[12] PRN of Satellite Vechicles(SV's) used in position fix.
(O for unused field.)

double dPDOP Position Dilution of Precision (PDOP)

double dHDOP Horizontal Dilution of Precision (HDOP)

double dvDOP Vertical Dilution of Precision (VDOP)

Data structure: stGSVData

Data type Data name Description
int iISVCount Number of Satellites in view.
stSVData SVData[12] Data of Satellites in view.

Data structure: stSVData

Data type Data name Description

int iPRN SV PRN number.

int iElevinDegree Elevation in degrees. 90 maximum.

int iAzilnDegree Azimuth degrees from true north, 000~359.
int iISNR Signal-Noise Ratio, 00~99 db
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4.5.3. Example code

Bolymin provide a simple program and its source code for example. The program could receive
GPS data and display. Below picture is the screen shot of the GPS test program:

Data got from
GPS module.

SNR(Signal-Noise Ratio) of
Satellite Vechicles. SV used
to fix position will be marked
as blue.

Open/Close
communication
with GPS

module

Status and received GPS message will be displayed here.
Click “Show GPS message” check box to ON/OFF the GPS
message display.

Click “Clear message” button to clear all message here.

Below are the major source codes of the test program:

File: pGPSTestDlg.cpp |

const UINT WM_CMD_REVMSG = WM_USER+1;
o
/I CPGPSTestDIg dialog
BEGIN_MESSAGE_MAP(CPGPSTestDIg, CDialog)
I{{AFX_MSG_MAP(CPGPSTestDIg)
ON_WM_CLOSE()
ON_WM_TIMER()
ON_WM_PAINT()
ON_BN_CLICKED(IDC_CHECK_SHOWMSG, OnCheckShowmsg)
ON_BN_CLICKED(IDC_BTN_CLEARMSG, OnBtnClearmsg)
ON_BN_CLICKED(IDC_BTN_OPENGPS, OnBtnOpengps)
IMAFX_MSG_MAP
ON_MESSAGE(WM_CMD_REVMSG, OnCommRecv)
END_MESSAGE_MAP()
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T
/I CPGPSTestDIg message handlers
BOOL CPGPSTestDIg::OnlnitDialog()

{
CDialog::OnlnitDialog();

I/l Set the icon for this dialog. The framework does this automatically
/l when the application's main window is not a dialog
Setlcon(m_hlcon, TRUE); // Set big icon

Setlcon(m_hlcon, FALSE); // Set small icon

CenterWindow(GetDesktopWindow()); // center to the hpc screen

// TODO: Add extra initialization here
m_pSerialPort = new CSerialPort();
m_pSerialPort->SetCommMsg(m_hwWnd, WM_CMD_REVMSG);
m_bOpenGPS = FALSE;

4 Create object of CGPSTranslator.

m_pGPSTranslator = new CGPSTranslator();

m_iCurBufindex = 0;
m_bShowMsg = FALSE;

m_pstrSV_PRN[0] = &m_strSV_PRN1;
m_pstrSV_PRN[1] = &m_strSV_PRNZ2;
m_pstrSV_PRN[2] = &m_strSV_PRN3;
m_pstrSV_PRN[3] = &m_strSV_PRN4;
m_pstrSV_PRN[4] = &m_strSV_PRNS5;
m_pstrSV_PRNI[5] = &m_strSV_PRNG;
m_pstrSV_PRN[6] = &m_strSV_PRN?7;
m_pstrSV_PRN[7] = &m_strSV_PRNS;
m_pstrSV_PRNI[8] = &m_strSV_PRNY;
m_pstrSV_PRN[9] = &m_strSV_PRN10;
m_pstrSV_PRN[10] = &m_strSV_PRN11;
m_pstrSV_PRN[11] = &m_strSV_PRN12;

m_pstSV_SNR[0] = &m_stSV_SNR1;
m_pstSV_SNR[1] = &m_stSV_SNR2;
m_pstSV_SNR[2] = &m_stSV_SNR3;
m_pstSV_SNR[3] = &m_stSV_SNR4;
m_pstSV_SNR[4] = &m_stSV_SNRS5;
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m_pstSV_SNR[5] = &m_stSV_SNRE6;
m_pstSV_SNR[6] = &m_stSV_SNRY7;
m_pstSV_SNR[7] = &m_stSV_SNRS;
m_pstSV_SNR[8] = &m_stSV_SNR9;
m_pstSV_SNR[9] = &m_stSV_SNR10;
m_pstSV_SNR[10] = &m_stSV_SNR11;
m_pstSV_SNR[11] = &m_stSV_SNR12;

return TRUE; // return TRUE unless you set the focus to a control

}
void CPGPSTestDIg::OnBtnOpengps()
{
if (m_bOpenGPS)
{ Il Close GPS
if (m_pSerialPort->Close())
{
m_strGPSMsg += _T("Close GPS OKI\r\n");
KillTimer(1);
m_btnOpenGPS.SetWindowText(_T("OpenGPS"));
m_bOpenGPS = !'m_bOpenGPS;
}
else
m_strGPSMsg +=_T("Close GPS Fail'\r\n");
}
else Open COM4 to communicate with GPS module.
{ I/ OpenGPS V
if (m_pSerialPort->Open(_T("COM4:"), 9600, 8, ONESTOPBIT, NOPARITY))
{
m_strGPSMsg +=_T("Open GPS OKN\r\n");
SetTimer(1, 1000, NULL);
m_btnOpenGPS.SetWindowText(_T("CloseGPS");
m_bOpenGPS = !m_bOpenGPS;
}
else
m_strGPSMsg +=_T("Open GPS Fail'\r\n");
}
UpdateData(FALSE);
}
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void CPGPSTestDIg::OnClose()

{
if (m_bOpenGPS)
m_pSerialPort->Close();
delete m_pSerialPort;
delete m_pGPSTranslator;
CDialog::OnClose();
}

/*******************************************************************************************

Implement function used to process receive data from serial port
********************************************************************************************/
LRESULT CPGPSTestDIg::OnCommRecv(WPARAM wParam, LPARAM IParam)
{

CString tmp;

char *buf;

DWORD buflen;

inti;

buf = (char *)wParam;
buflen = (DWORD)IParam;

if (m_bShowMsg)
{
for (i = 0; i < buflen; i++, buf++)
{
tmp.Format(_T("%c"), *buf);
m_strGPSMsg += tmp;

UpdateData(FALSE);

/I Catch a complete GPS message. Start with '$', end by '*', ignore checksum.
i=0;
while (buflen>0)
{
if (m_iCurBufindex==0)
{ Il message start, find '$'
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while ((buf[i] = '$")&&(buflen>0))

{
i++;
buflen--;
}
}
if (buflen>0)
{
m_cMsgBuf[m_iCurBufindex] = buf[i];
m_iCurBuflndex++;
if (buf[i]=="*) Send current received message to GPSTranslator
{ /I Send to translator ﬁ
m_pGPSTranslator->Translate(&m_cMsgBuf[0], m_iCurBufindex);
m_iCurBufindex = 0;
}
i++;
buflen--;
}
}
return O;
}
void CPGPSTestDIg::OnTimer(UINT nIDEvent)
{
UpdateScreen();
CDialog::OnTimer(nIDEvent);
}

/*******************************************************************************************

Implement function used to display current GPS data

********************************************************************************************/

void CPGPSTestDIg::UpdateScreen()
{

stRMCData data_RMC; Variables used to get current GPS data.

stGSAData data_GSA, ——

stGGAData data_GGA;
stVTGData data_VTG;
stGSVData data_GSV,
I ———
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int tmp_int[3];
double tmp_double; Get current RMC data

m_pGPSTranslator->GetRMCData(&data_ RMC);

m_strDate.Format(_T("20%c%c-%c%c-%c%c"),data_ RMC.cUTCDate[4], data_ RMC.cUTCDate[5],
data_ RMC.cUTCDate[2], data_ RMC.cUTCDate[3], data_ RMC.cUTCDate[0], data_ RMC.cUTCDate[1]);
m_strTime.Format(_T("%c%c:%c%c:%c%c"),data_ RMC.cUTCTime[0], data_ RMC.cUTCTime[1],

data RMC.cUTCTime[2], data_ RMC.cUTCTime[3], data_ RMC.cUTCTime[4], data_ RMC.cUTCTime[5]);

if (data_RMC.cLatitudeNS == 0)

{ /I Not fixed, initial all fields
m_strAcquire = _T("No Fix");
m_strLongitude.Format(_T("%c %dd %d' %.1f"),"", 0, 0, 0.0);
m_strLatitude.Format(_T("%c %dd %d' %.1f"), "', 0, 0, 0.0);
m_strAltitude.Format(_T("%.1f"), 0.0);
m_strSpeed.Format(_T("%.1f"), 0.0);
m_strPDOP.Format(_T("%d"), 0);
m_strHDOP.Format(_T("%d"), 0);
m_strVDOP.Format(_T("%d"), 0);

else

t mp_int[0] = (int)data_ RMC.dLatitude/100;

tmp_int[1] = (int)data_RMC.dLatitude-tmp_int[0]*100;

tmp_double = (data_RMC.dLatitude-tmp_int[0]*100-tmp_int[1])*60;
m_strLatitude.Format(_T("%c %dd %d' %.1f"), data_ RMC.cLatitudeNS, tmp_int[0], tmp_int[1],
tmp_double);

tmp_int[0] = (int)data_RMC.dLongitude/100;

tmp_int[1] = (int)data_RMC.dLongitude-tmp_int[0]*100;
tmp_double = (data_RMC.dLongitude-tmp_int[0]*100-tmp_int[1])*60;
m_strLongitude.Format(_T("%c %dd %d' %.1f""), data_ RMC.cLongitudeEW, tmp_int[0], tmp_int[1],
tmp_double);

Get current GSA data
=———

m_pGPSTranslator->GetGSAData(&data GSA);
if (data_GSA.iModeValue == 2)

m_strAcquire = _T("2D");
else if (data_GSA.iModeValue == 3)

m_strAcquire = _T("3D");

else

I ———————————————
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m_strAcquire = _T("Auto");

m_strPDOP.Format(_T("%.1f"), data_GSA.dPDOP);

m_strHDOP.Format(_T("%.1f"), data_ GSA.dHDOP);
m_strVDOP.Format(_T("%.1f"), data_GSA.dVDOP);

Get current GGA data

=

m_pGPSTranslator->GetGGAData(&data_GGA);

m_strAltitude.Format(_T("%.1f"), data_ GGA.dAltitude); Get current VTG data

p———
m_pGPSTranslator->GetVTGData(&data_VTG);

m_strSpeed.Format(_T("%.1f"), data_VTG.dGroundSpeedInKM);

/l Update SV status
CRect rect;

Get current GSV data

m_pGPSTranslator->GetGSVData(&data_GSV);

—

for (int i=0; i<12; i++)

{
if (data_GSV.SVData[i].iPRN>0)
{
m_pstrSV_PRN][i]->Format(_T("%d"), data_GSV.SVData[i].iPRN);
m_pstSV_SNRJi]->GetWindowRect(&rect);
ScreenToClient(&rect);
InvalidateRect(&rect);
}
else
m_pstrSV_PRNI[i]->Format(_T("%c"), '-");
}
UpdateData(FALSE);

/I Check if the input SV was used for position fix.
BOOL IsFixedSV(int sv_prn, stGSAData *gsa_data)
{
for (int i=0; i<12; i++)
{
if (gsa_data->iPRNJi] == sv_prn)
return TRUE;
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return FALSE;

/l Paint SNR
void CPGPSTestDIg::OnPaint()
{
CPaintDC dc(this); // device context for painting
CRect rect;
CString tmp_str;
stGSVData data_GSV;,
stGSAData data_GSA,
COLORREF bar_color, src_color;

m_pGPSTranslator->GetGSVData(&data_GSV);
m_pGPSTranslator->GetGSAData(&data_GSA);
for (int i=0; i<12; i++)
{

m_pstSV_SNR([i]->GetWindowRect(&rect);

ScreenToClient(&rect);

if ((data_GSV.SVData[i].iSNR<100)&&(data_GSV.SVData[i].iSNR>0))
tmp_str.Format(_T(" %d"), data_GSV.SVData[i].iSNR);
else

tmp_str=_T("");

rect.right = rect.left+(rect. Width()/100)*data_GSV.SVData[i].iSNR;
if (IsFixedSV(data_GSV.SVData[i].iPRN, &data_GSA))
bar_color = RGB(0,0,255);
else
bar_color = RGB(255,0,0);
dc.FillSolidRect(&rect, bar_color);
src_color = dc.SetBkColor(bar_color);
dc.SetTextColor(RGB(255, 255, 255));
dc.DrawText(tmp_str, &rect, 0);
dc.SetTextColor(RGB(0, 0, 0));
dc.SetBkColor(src_color);

}
I ——————————————————————
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4.6. GPIO And Keypad Control

4.6.1. How to control GPIO of BETA903A

Bolymin provides a DLL file “pGPIO_903A.dll” to control the General Purpose Input and
Ouput(GPIO) signal. User could read current value of all GPIO of BETA903A and change values
of GP output signal by functions in “pGPIO_903A.dII".

User could use GPIO control functions by following procedures:

STEP 1. Add “pGPIO_903A.h” into project.

STEP 2. Load “pGPIO_903A.dII” by “Loadlibrary()” function.

STEP 3. Get the address of control functions by “GetProcAddress()” function.
STEP 4. Execute GPIO control functions by the address got at STEP3.

Here is a simple example code to use the GPIO control functions:

/I variable declaration
HINSTANCE m_hModule;

BOOL (*m_pGetGPInput)(int); Load “pGPI1O_903A.dII” and get the address of GPIO
void (*m_pSetGPOutput)(int, BOOL); control functions.

m_hModuIe=::LoadLibrary(_T("pGPIO_903A.dII:));
m_pGetGPInput = (BOOL (*)(int))::GetProcAddress(m_hModule, T("GetGPInput"));
m_pSetGPOutput = (void (*)(int, BOOL))::GetProcAddress(m_hModule, T('SetGPOutput"));

m_bPOUT1 = m_pGetGPInput(GO_POUT1); % Execute GPIO control functions.
m_pSetGPOutput(GO BLIGHT ENABLE, TRUE);

e —
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4.6.2. GPIO control functions for BETA903A

GetGPInput Function: Get current status of specified GPIO.

BOOL GetGPInput (
Syntax int gpio_index
);
p gpio_index The index of specified GPI1O. Refer to section 4.6.3 for
arameters r
the value definition.

Return value TRUE: Current status of specified GPIO is HIGH.

FALSE: Current status of specified GPIO is LOW.

SetGPOutputFunction: Set value of specified GP Output.
void SetGPOutput (

int gpio_index,
Syntax BOOL value
);

gpio_index The index of specified GP output. Refer to section 4.6.3
for the value definition.

Parameters Value New value of specified GP output.
TRUE: Set specified GP output to HIGH.
FALSE: Set specified GP output to LOW.
Return value None
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4.6.3. Definition of GPIO index

Class CGPIO_903A supports following index values:

GPIO index Description

GI_INPUT1 User defined general purpose input. (IN1)
GI_INPUT2 User defined general purpose input. (IN2)
GI_INPUTS3 User defined general purpose input. (IN3)
GI_INPUT4 User defined general purpose input. (IN4)
GO_POUT1 User defined general purpose output. (OUT1)
GO_POUT2 User defined general purpose output. (OUT2)
GO_POUT3 User defined general purpose output. (OUT3)
GO_POUT4 User defined general purpose output. (OUT4)

GO _BLIGHT_ENABLE Backlight control. Default value : HIGH.

GO _LCD _POWER_ENABLE LCD power control. Default value : LOW.
GO_EARPHONE SWITCH | S ihen sarphene is used for GSM function.
GO_GSM_MIC_SWITCH Reserved for internal use.

GO_AMP_SWITCH érentpl—l:]lciglr-lsvv\\/lri;[gz.a?r?gﬁzgrvizli:sléc? }g/r GSM function.

L —————————————
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4.6.4. Keypad control

The keypad of BETA903A supports 8 user-defined buttons. The buttons of keypad of BETA903A
will map to F11~F18 of keyboard. To learn which button of keypad is pressed, you may catch
WM_KEYDOWN or WM_KEYUP message in your program and add the process codes. Here is
a step guide:

STEP 1: Override PreTranslateMessage() function of the window which will catch key message,
as shown below:

/{ Override this function to catch kev message

?UUL CPKeypadTestDlg: : BRIl YRR e et ( MSG= pMsg)
%f(pHsg—>message==HH_KE?DUHN]
if ({pMsg->wParam>=YK_F11)&&{pMsg->wParam>=YK_F18))

: SendMessage(pMsg->message, pMsg->wParam, pMsg->1Param);

return CDialog: :PreTranslateMessage(pMsg);

STEP 2: In Class view of eVC 4.0 sp4, click right button of mouse on the window that will catch
the key message. Select “Add Windows Message Handler...” and then select
WM_KEYDOWN or WM_KEYUP message.

B SerialPort - Microsoft eMbedded Visoal C+4 - [Sern

[ File Edit View [nsert Project Build Teols Window Help

R (=1 B & | Gy [CommRecy
| =l ~lle
[SerialPort = |[BETAS03_05_V +|[win32 [WCE ARMVAI) Felease =
| = BOOL £
- [ i - ~DODTOT ’
:‘?:{GIP‘?[}JPSE;HCIESSES if (m_hl New Windows Message and Event Handlers for class CPGPIOTest. .. _r? {R
- iy {
£ :' ; crﬂlpﬂ!:.ft..ﬂm.. M New Windown messagesfovents: Existing messagefevent handlors: o% !
T 911F‘u o to Definition 1 [WM_DELETEITEM A
+ [1Globals szm Diu&oz Editor ;vvx:mggu ;m_'mruoimoc Cancel |
Add Member Function... VWM HELFINFO WM _TIMER
Pt il S D VW TESCROLL ‘ 844 Handler
Add Virtual Function... 5 TV R T — A and Edit |
R e et a1 [WM_KILLFOCUS
Add Windows Message Handles.., ‘WM LBUTTONDHLCLE Edit Exdsting ]
It FEfe t WM LBUTTONDOWN e
i WM LBUTTONUP
o Derived Classes.., N — kb Y
" Base Classes.., c! WM MOUSEMOVE
Add 1o Gallery dl 1W,_HOUSEWHEEL |
WM_MOVE
& Mew Folder... WM RBUTTONDBLCLK Class or object to handle:
| WM _RBUTTONDOWN - A
Croup by Access 0. WM HBUTTONUP [IDC_CHECK_AMPS_EN
, , WM SETCURSOR IDC_ CHECK BKLT EN
¥ Docking View ol VWM_SHOWWINDOW [IDC_CHECK_EARP_EN
Hide Fl W SI2E IDCTCHECK_LED_PWEN v
{WM_TCARD [er for messages avallable to
I Froperties ol WM VEEYTOITEM : L
: {WM_VSCROLL v Dislog .
F/fWrit
fWrites WM _KEYDOWN: Indicstes whem 3 system key is pressed
m_1iSend|
// move
//m_pGP.
if (1 FUe
[
) Mes:
“®EClassview ] i) Floeourca\rl...] 0] FIIaVIaw] 4] |
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STEP 3: Add process code into message processing function.

¥oid CPTest1D1g: :OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags)
?witch (nChar)

case| VK F11:
m_strEdit = _T("KEY 1 down™);
reak:
case|VK F12:
m_strEdit = _T("KEY 2 down™);
break :

}
UpdateData({FALSE);

; CDialog: :0nKeyDown{nChar, nRepCnt, nFlags);
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4.7. Backlight Adjustment

4.7.1 Overview

Bolymin provides a dynamic link library “CtrlIFunc_903A.dII” which includes all control functions
of backlight adjustment. User could get current brightness value or change the brightness of
backlight by control functions. The description of control functions of backlight adjustment could
be found in section 6.2.

User could use control functions about backlight adjustment by following procedures:

STEP 1. Add “CtrlFunc_903A.h” into project.

STEP 2. Load “CtrlIFunc_903A.dII” by “Loadlibrary()” function.

STEP 3. Get the address of control functions by “GetProcAddress()” function.

STEP 4. Execute control functions about backlight adjustment by the address got at STEP3.

STEP 5. Call “FreeLibrary()” function to free the reference of “CtrIFunc_903A.dII” while ending
the application program.

Below is a simple example code to use the control functions about backlight adjustment:

/! variable declaration
HINSTANCE m_hModule;

BOOL (*m_plInitBacklightCtrl)(void);
int (*m (pG_ert)Brightnesgs)(void))(; ) Load “CtrlFunc_903A.dlII” and get the address of
int (*m_pSetBrightness)(int); control functions.

m_hModule=::LoadLibrary(_T("CtrlFunc_903A.dII"));

m_plnitBacklightCtrl = (BOOL (*)(void))::GetProcAddress(m_hModule, T("InitBacklightCtrl"));
m_pGetBrightness = (int (*)(void))::GetProcAddress(m_hModule, T("GetBrightness"));
m_pSetBrightness = (int (*)(int))::GetProcAddress(m_hModule, T("SetBrightness"));

m_plnitBacklightCtrl();

brightness = m_pGetBrightness(); Execute control functions

m_pSetBrightness(brightness+5); // Increase the brightness by 5 of backlight adjustment.
m_pSetBrightness(0); /I OFF the backlight
FreeLibrary(m_hModule); Il free the reference of “CtrlIFunc_903A.dII”

e ———
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4.7.2 Functions about backlight adjustment

InitBacklightCtrl Function: Initial backlight controller. User need to call this function before
adjusting backlight brightness.

Syntax BOOL InitBacklightCtrl (

);
Parameters None

Return value | TRUE: Initial backlight controller successfully.
FALSE: Fall to initial backlight controller.

GetBrightness Function: Get current brightness value of backlight.

Syntax int GetBrightness (
)i

Parameters None

Return value | Current brightness value of backlight. (0~100)

SetBrightness Function: Set brightness value of backlight.

Syntax Int SetBrightness(
int new_value

);

Parameters | new_value New brightness value of backlight. (0~100)
0: Turn OFF the backlight

Return value | Original brightness value of backlight.

I ——
BETA903A USER MANUAL -96 -



5. Troubleshooting

Q1. When 903A is connected to a PC via USB for Active Sync (AS- a communication link for file transfer
between 903A and PC), 903A does not boot. How to fix the problem?

Al. Solution : Before booting up 903A, make sure the USB connection for AS is disconnected.
Reason: Itis due to the boot loader program mistakenly identify AS device and cause the hang.
The boot-up sequence was incomplete and never got to WinCE boot up sequence.

Q2. Why the program disappears as OS reboot?

A2. There are two folders available as non-volatile memory, which is partitioned from flash
memory. Note that on embedded system, the whole OS is running on 64MB DDR2 SDRAM-
meaning most directories seen such as \temp, \windows, \my documents, etc., are all volatile(will
be gone after reboot). Only \PocketMory and \PocketMory1 are good for permanent data
storage. Click on My Device icon on desktop to bring up the follow screen, select PocketMory,
click on File-Property to view folder details. Repeat above steps for PocketMoryl.

i Jow Imh ey
] )

Cross reference storage and property to know PocketMory and PocketMory1
allocation/free/used space on 2GB flash memory.
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< End of BETA903A User Manual >
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Copyright
Copyright © 2010 BOLYMIN, INC. All rights reserved. No part of the materials may be
reproduced in any form or by any means without prior written consent of BOLYMIN, INC.

Disclaimer

THE CONTENTS OF THIS DOCUMENT ARE SUBJECT TO CHANGE WITHOUT

NOTICE. BOLYMIN, INC. RESERVES THE RIGHT TO MAKE CHANGES WITHOUT
FURTHER NOTICE TO ANY PRODUCTS HERIN TO IMPROVE RELIABILITY,

FUNCTION OR DESIGN. BOLYMIN, INC. DOES NOT ASSUME ANY LIABILITY ARISING
OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED
HERIN; NEITHER DOSE IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS,

NOR THE RIGHTS OF OTHERS.

CUSTOMERS ARE ADVISED TO CONSULT WITH BOLYMIN, INC. OR ITS COMMERCIAL
DISTRIBUTORS BEFORE ORDERING.

BOLYMIN, INC.

5F, 38 Keya Road, Daya Dist., 42881 Taichung City, Taiwan, R.O.C.
WEB SITE:http://www.bolymin.com.tw
TEL:+886-4-2565-8689

FAX:+886-4-2565-8698
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