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Declaration of Conformity

CE Class A

This product has passed the CE test for environmental specifications. Test conditions for
passing included the equipment being operated within an industrial enclosure. In order to protect
the product from being damaged by ESD (Electrostatic Discharge) and EMI leakage, we strongly
recommend the use of CE-compliant industrial enclosure products.

FCC Class A Federal Communication Commission Interference Statement
This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules.

FCC Caution:
Any changes or modifications not expressly approved by the party responsible for compliance
could void the user’s authority to operate this equipment.

Note:

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two

conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may cause
undesired operation.

IMPORTANT NOTE:
FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20cm
between the radiator & your body.

This device and its antenna(s) must not be co-located or operation in conjunction with any other
antenna or transmitter.

For product available in the USA/Canada market, only channel 1~11 can be operated. Selection
of other channels is not possible.

Caution:

To comply with FCC part 15 rules in the United States, the system must be professionally
installed to ensure compliance with the Part 15 certification. It is the responsibility of the operator
and professional installer to ensure that only certified systems are deployed in the United States.
The use of the system in any other combination (such as co-located antennas transmitting the
same information) is expressly forbidden.

This BE220C must be installed and used in strict accordance with the manufacturer's
instructions as described in the user documentation that comes with the product. Any other
installation or use will violate FCC Part 15 regulations. Modifications not expressly approved by
manufacture could void your authority to operate the equipment.
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1 General Information

This chapter provides basic information about Bolymin’s BE220C module and it consists of :
1.1 Introduction

1.2 Specifications

1.3 Mechanical Specifications
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1.1 Introduction

BE22C module is a general purpose embedded system and is suitable for versatile applications
such as medical probing devices, in-car automation, human machine interface (HMI), etc. And
here is the order information for the BE220C family:

Order Information

Part No. RS-485 | RS-422 | WLAN 20 PIN EXT BUS(1ox12,ADCx6)
BE220C e

BE220C1 Yo PAY

BE220C2 e pke

BE220C3 A PA phe

BE220C4 A

BE220C5 A PA

BE220C6 YAt ke

BE220C7 A PA pke

1.1.1 Packing Content

A complete package should contain all of the following:

e BE220C module

e Female USB to mini USB cable with 20cm length (CB04P201LC01$)

e 220 communication cable with 3M 40 pin connector and length100cm
(CB40P1000LCO01$ )( only on sample stage)

e CD for user manual and utility software

BE220C USER MANUAL -6-
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1.1.2 Module Layout

n -
P @
My Devics:  Mcresoft
WordPad

v »

Recycle B My

Documents r—
e /2 Windows CE

Intetrat

1 Touch screen  |To support touch screen operation on BE220C

2  |Power socket Use 12V/3A power with a spec. of DC Plug_in ¢ 2.5 socket
3 |ADC_GPIOBus |GPIOx12, ADCx6 -

4 gﬁg’m””icaﬁon Device USB 2.0 » RS-232x3 » RS485/422x1(Optional) -

5 |Host-USB 1.1 Connect to USB 1.1 peripheral (keyboard, mouse, etc)

6 |RJ-45 Connect to Ethernet network

BE220C USER MANUAL -7-



No. Name Description

Wi-Fi Antenna A
7 socket Connect Wi-Fi antenna

8 |SD Card socket Connect SD and MMC Card (4GB max.)

BE220C USER MANUAL -8-
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1.2 Specifications

1.2.1 System Functional Blocks

Wi-Fi 10/100 Ethernet
E)Lg sl (I'ig ;‘x':i) e <—» NAND FLASH
20
PIN
> ADC x6 <+ <+ DDR Il
CPU (ARM/400MHZz) R
«—» EEPROM
DC/DC
. <+—> SD/MMC Card

Audio Device RS232 Touch Host
codec USB 2.0 x3 IF x4 USB 1.1
AMP SPI RS485/ 800*480

Dual 422 TFT-LCD

CH ]

COMMUNICATION BUS 40 PIN

BE220C USER MANUAL -9-



1.2.2 Module Specifications

Parameter Specification
CPU . Sam_sung S3CZ4_16X 400MHz
+ 32 bit RISC architecture ARM926EJ CPU core
System Memory * 16-bit 64MB/133MHz DDR2 memory
Storage Device ¢+ 2GB NAND Flash
Serial Port * 2 wire RS-232x 3 .
+ Isolated RS485/422 x1(Option)
USB + 1x USB device (USB2.0) for Active Sync only
+ 1XUSB host (USB1.1)
GPIO Support programmable 12 x 10 sharing with Key board interface
ADC Support 6 x channel 12 bit high speed A/D converter
LAN High performance 16-bit 10/100 Ethernet controller
Audio Dual channels 2 watts speaker output
Wi-Fi IEEE 802.11b/g, Wi-Fi compliant
0S WinCE 5.0(default), preloaded with .Net CF3.5
LCD Size 7" TFT LCD
LCD Resolution 800x480
LCD Brightness 400 cd/m?
Power Supply DC9v~DC28V
Operating Temperature -20°C ~+70C

e ————————
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1.3 Mechanical Specifications

1.3.1 Module Specifications

=

34

=4

s I | s I |
== ——
191.2
;o ™y
[ el
- a
= i
— —]
. v
A
K/’
@
1
[V

nnnnnnnnnnnn

=

o o o

nnnnnnnn

oooooooooooooooooooooooo
aaaaaaaaaaaaaaaaaaaaaaaa
2 00 o o0 0o S S Q0 00T 00D S0 Q00 o

o
[}

| 1

BE220C USER MANUAL

-11 -



J@LYMW
F———___—_———————————"—" 5

2 BE220C Installation & Testing

This chapter provides installation information for BE220C module and it consists of :

2.1 Connect Power

2.2 Connect SD/MMC Card

2.3 Connect Host USB

2.4 Connect LAN

2.5 Connect Wi-Fi

2.6 Connect Communication Bus

2.7 Connect ADC_GPIO Bus

2.8 How to Installation the BE220C on equipment

BE220C USER MANUAL -12-
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2.1 Connect Power

User may prepare a power adaptor with an output of DC12V/3A and a 2.5 ¢ as illustrated.

DC Plug_in ¢2.5

BE220C USER MANUAL -13-
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2.2 Connect a SD/MMC Card
Insert SD/MMC card as illustrated and eject card only when it's not at reading mode. Note that

there is write-protection toggle switch on the card and make sure it's not write-protected so data
can be written into the card.

WinCE will then detect the SD/MMC Card and appears a storage card icon as follows:

Fle Edit View Go | “ll |i
[ E S R
Application My Storage L wWindowes Contral
Data Documents . Panel
Printer
&7 [] My Device ||g,@§|b 12:05 PM |ﬁ|%

BE220C USER MANUAL -14 -
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2.3 Connect Host USB

Users may connect host USB to any USB1.1 device, for example mouse, keyboard, USB
storage, through a mini-USB cable as illustrated.

BE220C USER MANUAL -15-
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2.4 Connect to LAN

STEP1: Connect to LAN port as illustrated.

- —

STEP2: Click on “ Start-Setting-Networking and Dial-up connections ” to set up a network.

ﬂ'f. Windows CE

) Programs
% Favorites
|- Documents

& RBun...

Suspend

& | v 62 am [ By

STEP3: Select ” DM9ISA1 ” to set up a LAN parameters.

File Edit View Advauced| X_I lfg".'. = \ll b
= o —I -
B A

(iake Wew | SDIOSGBE1  DMOISAL

Connection:

|.‘J||@Netwnrk Connec! tions ||3P§ D G by |ﬁ ‘%

BE220C USER MANUAL -16 -
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STEP4: Select static IP or DHCP IP as appropriate.

Fle Edit View Advanced [[< || B il [
E w1 "l
2

Make Mew  SDIOBES61  DMSISAL

Connection
AMSssssENssssEEssssEESssssESssssEEssssEEssssEsssssEsssssEEssssas
H|'DMo000 Fast Ethernet Adapter’ Settings oK|
H
| 1P Address | Marne Servers
H
i AnIP address can be (@ Dbtain an [P address via DHCP
i automatically assigned to this ;.
2 computer. If your network O Spedfy an IP address
= does not automatically assign g l:l
HINE] addresses, ask your network 1P Aclcress:
i| administratar for an address, Subnet Mask: l:l
a| and then type it in the space =
o provided. Default Gateway: l:l
H

ﬂ”e_welwork Connections Hg.g» 6:53 AM ‘a ‘%

STEPS5: Select Internet Explorer.

Microsoft

- Windows CE

b |15ﬂ$7:23 Pﬂ‘ﬁ‘-'@,

STEPG6: Enter URL at the Address box

B3 LS Hﬂ%

Welcome to Microsoft Pocket Internet Explorer

5y

2
icrosoft’ ‘.‘.'
"Wt CE

& 2004 Microsoft Corporation. Al rights reserved. Terms of use.

ﬂ”wmduws CE ||Q’g§|b3:1spm‘ﬁ|%
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STEP7: Enter URL at the Address box

view Tools |]] QI@IQIE:' Hzl

H]AgdressIhttp:f}www‘bo\ymln.com.twf Ed

alOLYMIN Y Professional
. . Display tmueaaeu'&q’&wm -

Home

»» Mew product release BG12864]
Abom Bolpmin =» Mew product release BL1286412
Products

Technical Suppert

MNumbesiag System
Scrvice
e P,
Quatity Policy i A-J-,%
EcazeE | )
.‘J”BOLYMIN Display Embedded System,AVL,MDT,LCM,embedded electronics.embedded microp... ||$ Hr3z3PM ‘ﬁ |%

I —————————————————
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2.5 Connect Wi-Fi

STEP1: Screw up the Antenna on BE220C as illustrated.

Microsoft
i e /7 Windows CE

2 PERRETTETY

BE220C USER MANUAL -19-
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STEP3: Click on ” Wireless Information ” tab to set up wireless parameters

1P Information | 1Pve Infarmation § Wireless Information

Internet Protocol (TCPfIP)—7M8 M
Address Type: DHCP

TP Address: 192.168,1.36
Subriet Mask: 255,255.255.0

Default Gateway: 192.168.1.1

27| |sprosses: L s em | B

STEP4: Click on "Add New...” to add a new wireless connection.

1P Information IIPvﬁ Information | Wireless Information

Select a netwark and press connect or right-click for mare
options. To add a new network, double-click 'Add Mew',

.
d 1

§ corega (preferred)

i savesafe

A WiFi_Test

Status; Connected to corega
Signal Strength:  Low
Motify me when new wireless networks are avalable

| Connect | ‘_Advanced...l |Wew Log...

x | SDIOREREL |¢g§=1'= 7126 PM |@ |%

STEPS5: Set up SSID, WEP, IEEE802.1X Authentications parameters as appropriate on BE220C,
then click OK.

wireless Network Properties

Metwork name (S5ID):

HPTre ST [T
ﬂ This is a computer-to-computer (ad hoc) network;

This network reguires a key for:
Encryption: |AES

L[

"sssssssssssssEEmEEn

Authentication: pr,a;g
Netwark key: |

ey index: 1

The key is provided autoratically
s EmssassasmansnmusEREnnanS

1IEEE 802.1X Authentication
Enable 802 1% authentication on this networl
EAP type: |TLs =

E OK E Cancel
.'3’| SDIO86861 |4g§¢ 7:26 PM |? ‘%

I ————————————————————
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STEPG6: Select the wireless access point, or SSID as appropriate, then click "Connect” to enable

wireless connection of BE220C. The connection status is shown right beneath the
SSID selection box.

SDIOB6861

| 1P Information | 1Pws Information | Wireless Information:

‘Select a network and press connect or rlght—qhtk_FDr-mUre
options. To add a new network, double-click 'Add New',
T add Mew..
§ corega (preferred)
1 savesafe
1 WiFi_Test

Status: Connected to corega
Signal Strength:  Wery Low
Motify me when new wireless netwarks are avalable

El_ Connect _! |Advanced...| ‘View Log...

WMo 0 R

STEPT7: Select ” IP Information ” tab and click on “renew” to refresh |IP address.

1Pv6 Information | Wireless Information

Internet Protocol (TCP{IP)-
Address Type: .DF.{F‘

IP Address: 192.168.1.33
Subnet Mask: 255,255,255.0

Default Gateway:  192.168.1.254

e - = = = = = |==mEsEE

STEPS8: Select “ Internet Explorer ” on desktop.

7 Windows CE

|¢§4{, 7:23 PM ‘ﬁ |%

BE220C USER MANUAL -21-
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STEPY: Enter URL address in the "Address” box

Addressy \windows\default

view Tools Hm QI?‘Lﬂlﬂg "ﬂ%

Welcome to Microsoft Pocket Internet Explorer

295

&
icrosoft’ \.‘
"Wt \CE

& 2004 Microsoft Corporation. All rights reserved. Terms of use.

.'SHwinduus CE ||ng§b3:l‘l BM |ﬁ|%I

STEP10: then the browser will surf to the URL as specified.

View Tools ” H]. @Iﬁlg",\;l HZ'

[I]AgdressIhttp:wawbo\vmin.com.twf =]

JEoLvmiN Professional
- Display Embedde d*s¥stem

5% I tr.i_

&=
:
4]

= Mew product release BG12664]
Abow Bolymen > Mew product release BL1286412

Quatity Pokicy

-
.'ijBoumN Display Embedded System, A¥L,MDT,LCM,embedded electronics,embedded microp... ||3, Hr3:230M ‘ﬁ |%

I —————————————————————
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2.6 Connect Communication Bus

2.6.1 Pin Assignment of Communication Bus

1 NC Yellow/Red | 21 GND Green/White
2 NC Yellow/Blue | 22 GND Blue/White
3 DSPC1 Black 23 DSPC2 White/Red
4 DSPC3 Brown 24 DSPC4 Brown/Black
O 5 NC Brown/White | 25 NC Orange/Green
B ] 6 | USBDP Red 26 | USBDN Red/Black
/\ 7 NC Brown/Green| 27 GND Orange/White
142l 8 TXD1T Orange 28 | RXD1T | Orange/Black
9 | RTSIT Yelow |29 | CTS1T | Yellow/Black
10 | VBUS Green |30 | GND | Green/Black
E E 11 TXD2T Blue 31 RXD2T Blue/Black
Red/White
oof 440 - NC X = GND Red/Green
V 13 TXD3T Purple 33 RXD3T Purple/Black
14 VDD2 Grey 34 GND2 Orange/Blue
L
O 15 | A-422R+ White 35 | A-422R- White/Black
A-422T+ . A-422T- .
16 A-485D+ Pink 36 A-485D- Pink/Black
17 VDD2 Grey/Black | 37 GND2 Red/Blue
Purple/White
18 NC X 38 GND Purple/Red
19| ss | Lightgreen | 39 | SPIMOSI Light
green/Black
20 | SPIMISO | Lightblue | 40 SPICLK |Light blue/Black

BE220C USER MANUAL
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2.6.2 Serial Port Test

BE22C provides 3 sets of RS-232 for serial connection. There is also optional RS-485 or RS-422
interface available as options.
2.6.2.1 Connect Serial Port
1% set of RS-232 (Debug Port)(for update only)

Connect 1 set of RS-232 on BE220C to DB9-female on PC’s COM port. This RS-232 port
is used as debug port only with a signal level of +/-12v.

BE220C
™ DBY9 Female
40 Pin
External Bus connector
Pin2oCS1T SIP:
Ping[[XD1T TD! 020~ B
RXD1T rRp| <. OIS
Pin28| 0308
“ O4 gRTS
Pin2TGND GND@
PingRTS1T

Pin Assignment of RS-232
RS-232 DB9 Female BE220C
Pin No |Pin Name [Pin No |[Pin Name
1 DCD — —
2 TD 8 TXD1T
3 RD 28 RXD1T
4 DTR — —
5 GND 27 GND
6 DSR — —
7 CTS 29 CTSI1T
8 RTS 9 RTS1T
9 RI — —

BE220C USER MANUAL -24 -
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2" set of RS-232 (COM?3)

Connect 2" set of RS-232 to PC’s COM port. BE220C reserves COM3 port for the 2" set
of RS-232 and its signal level is at +/-12 v.

BE220C
—_— DB9 Female
= Fin connector

External Bus

Pin13[[XD3T D
RXD3T RD|

Pin33

0.
Pin32{GND GNDI ~5 O9

-~

Pin Assignment of RS-232

RS-232 DB9 Female BE220C
Pin No |Pin Name |[Pin No |Pin Name
1 DCD — —
TD 13 TXD3T
RD 33 RXD3T
DTR — —
GND 32 GND
DSR — —
CTS — —
RTS — —
RI — —

Ol oo N OO A WODN
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3" set of RS-232(COM4)

Connect 3" set of RS-232, which is defaulted to COM4 on BE220C, to DB-9 COM port of PC.
The signal level runs at +/-12v.

BE220C

 EEE— DB9 Female
40 Pin
External Bus connector
Pin11[{IXD2T
- RXD2T
Pin31
Pin30[GND
.

Pin assignment of RS-232

RS-232 DB9 Female BE220C
Pin No |Pin Name [Pin No |Pin Name
1 DCD — —
TD 11 TXD2T
RD 31 RXD2T
DTR — —
GND 30 GND
DSR — —
CTS — —
RTS — —
RI — —

O O N[O O | WD
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RS-422 (Option)(COM1)

BE220C supports 1 set of RS-422 serial interface and defaulted to COM1 port. It is supported to
use a RS-232 to RS-422/485 converter board to connect to PC’s COM port for connectivity test.

Pin Assignment of RS-422
Pin No Pin Name
14 VDD2
35 A-422R-
15 A-422R+
16 A-422T+
36 A-422T-
34 GND2

*Note that either RS-422 or RS-485 can be used at a time.

*Please connect Pin 14(VDD2) to a voltage of 5 +/- 10% voltage (4.75-5.25v) from external
power and Pin 34(GND2) to ground .

RS-485 (Option)(COM1)

BE220C support one set of RS-485 serial interface and defaulted to COM1 port. During
connectivity test, it is applicable to use a RS-232 to RS-422/485 converter board to connect to
PC’s COM port.

Pin assignment of RS-485
Pin No Pin Name
14 VDD2
37 GND2
16 A-485D+
36 A-485D-

*Note that either RS-422 or RS-485 can be used at a time.

*Please connect Pin 14(VDD2)to a voltage of 5 +/- 10% voltage (4.75-5.25v) from external
power and Pin 34(GND2) to ground .

e ——
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2.6.2.2 Serial Port test procedure

To test serial connectivity, first connect the RS-232 cable as appropriate, and run the
hyper-terminal program to test if receiving and sending function normally. Here is the step guide:

PC set up:

STEP1: Run “ hyper-terminal ” program under start-program-accessories-communication”,
then enter a name for this session and click ok.

Connection Description

% New Connection

Enter a name and choose an icon for the connection:

Disconnected Auko detect | Auto detect SEROLL CARS | Num_ | Capture | Print echo

STEP2: Select PC’s COM port in "Connect using” box to connect to serial port on BE220C.
Then click OK.

% TEST

Enter details for the phane number that you want to dial

Countiyregion

Area code:

Phone number: |

Disconnec ted Auto dstect | Aubo detect SEROLL CAPS Num

I ———————————————————
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STEPS3: Pull down ” Bits per second ” to set up communication speed (usu. Ranges from
9600 to 115200). Make sure the baud rate value is identical to that on BE220C.
Select None for ” Flow control ”, then click ” Apply ”, and click ” OK ”.

.+ TEST - HyperTerminal

Bits per second = I=
...................
Bits per second: § 9600
Parity: | Mone L
Stop bits: |1 v
fovs coniral:
Flow control
* oK. H Cancel f Apply
3 — 3

T T
----------------

Disconnected Auto detect | Auto detect SERRLD CAPSHUM -
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BE220C set up procedure:

STEP1: Select” My Device ” on BE220C

I
E
Internet

/32’ Windows CE

Fal e rzmom AR

STEP2: Select “ Windows ” folder

Ale Edit View Go | HZ| X

=] =] *]= )
T b B s s D : .

Anplication Iy Metwork  PocketMary PocketMaoryl Program Files  Temp s
Data Documerts H

= Control
* Panel

27| [] My pevice ||?r:§5"2="""""ﬁ|%

STEP3: Run ” SerialPortTest ”
File Edit View Go | |E| ¥
ﬁlil:l .
AR @)

Desktop Favorites Fonts Help Programs Recent StartlUp ADCTest ceconfig GarField
-
P y
3 e % & -
GpioTest_... LCDTest netmui regedit & "PPCCapture
L

B [Snions el

BE220C USER MANUAL -30 -




STEP4: ” Here is the initial screen of SerialPortTest ”

File Edit ¥view Go

Ie]>] =] =] -]

Apphar Desktop

2
Wa:

ADCTest

@ 4 [Set Serial port .
= ' .
ceconfig GaField  Gpig) | oo Data bit: | =l parity: [rore  [+]
BaudRats: : Stop 1 : T
o
TX R¥
= B
E =

ﬂl = Serial Port Test(BEGA220R) Ver:1.05

||5'p;ﬁb2:5npm|a‘%

STEPS: Select COM port as appropriate. Pull down at Baud Rate ranged between 9600 to
115200 and use the same value at both BE220C and PC end. Then click on “ Open
port ” to activate a serial connection.

File Edit View Go |

2|

S¢

rial port select

2
=

Ju] ADCTest

B

[l >l )
Data bit:
audRate select -

Close Port

Open Port

45{ El

@)

pen port =
Send Tx

|EI EI Parity: |NDne Ell
! EI _JNBOLYHIN
-
Rx

glees

erial Port Test(BEGAZ20A) Ver:1.05

||»_;,‘93H>z=supm|ﬁ|%

STEPG: If everything goes right, you will see the pop-up window as follows. Click on OK to
proceed.

=

I

|=Eile Edit View Go |

ceconfig

<[] E ]

| Serial Port Test(BEGA220A) Ver:1.05 oK} P

Appgr Desktop

Set Serial port

e
W

ADCTest

G

GarField  Gpio| Serial;

BaudRate: |9500
Open Port Closer

T

ICOMI :I Data hit: IEI :I Parity;  |Mone :
4  JNBOLYHIN
9

|{3’| 9= Serial Port Test(BEGAZZ0A) Ver:1.05

||§,._,)J>2:sspu|@ =
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STEP7: Enter “ text” at Tx ” window and click on” Send Tx ” button.

I

File Edit View Go |
[ o] &l o= )
- — i~ Pt e =l == S ===
T v e v B B B 4
Apphgr [BE- RN [ Serial Port Test(BEGA220A) Ver:1.05 [oK] p o ADCTest

@ 4 Set Serial port

|
cecanfig GarFigld  Gpin| Serial: ICOMI EI Data bit: IE= EI Parity: INone EI
BaucRate; IQSDD :I Stop Il :I _Dgouvmn
5

TX RX

test 'E! IE‘

; i 5
[Send Txf | Clear Tx Clear x|

|.‘5| 95 Serial Port Test(BEGAZZ0A) Ver:1.05

||5.5§>2=59pm|@ =

STEPS8: At PC end, you will see the same text entered echoed back.\

& TEST - HyperTerminal

File Edit Wew Cal Transfer Help
e & 3 0\
test
(Connected 0:00:02 Auto detect Auto detect SCHOL =0 MU

STEP9: Enter some text at PC end and note an echo of the text will appear at RX window at
BE220C end.

|?><

File Edit View Go |

W
Appgr Desktop

il Serial Port Test(BEGA2204) Ver:1.05 m il ADCTest

@ o rset Serial port

I—E |
ceconfig GarField  Gpinl Ly ot Dal IS L pary: |None [~
BaudRate: IQE'UU :I Stop Il :I pigouvim
=

T

|.'5| <= Serial Port Test(BEGAZ20A) Ver:1.05 || e M v 259 PM 5
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2.6.3 Device USB installation

BE220C supports one set of Device USB to communicate with a PC through ActiveSync
software for data sync. Here illustrates the connection of Device USB. Please refer to chapter

3.1.1 for ActiveSync operation.

USB
BE220C t
40 Pin connectLor
External Bus
(1 [
GND Pind 4 c%l
USBDP Pi 3 D+
E O
—
LT [
-~/

Pin assignment of Device USB
USB BE220C
Pin No |Pin Name [Pin No |Pin Name
1 VBUS 10 VBUS
2 D- 26 USBDN
3 D+ 6 USBDP
4 GND 30 GND

BE220C USER MANUAL -33-



J@LYMW
F———___—_———————————"—" 5

2.6.4 Speaker installation

BE220C offers 2 sets of speaker circuits to connect to 8Q/2W speaker. Connect speakers as
illustrated to support audio playback.

Speaker Speaker

Pin3 DSPC1 + Pin4 DSPC3 +

Pin23 DSPC2 g Pin24 DSPC4 }

1% set of Speaker
Pin Assignment of Speaker

Speaker BE220C
Pin No |[Pin Name |Pin No |Pin Name

1 + 3 DSPC1
2 - 23 DSPC2

2" set of peaker
Pin Assignment of Speaker

Speaker BE220C
Pin No |Pin Name [Pin No |Pin Name
1 + 4 DSPC3
2 - 24 DSPC4

I ————————————————————
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2.7 ADC_GPIO Bus

2.7.1 Pin Assignments of ADC_GPIO Bus

1 ADCTO Brown 11 ADCT3 Blue

O

ADCT1 Orange 12 ADCT4 Blue/Black

2
3 ADCT2 |Brown/Black| 13 ADCTS Purple
4

GND Orangke/ Blac| 141 oD White
5 KEY1 Red 15 | KEY6 |Purple/Black
6 KEY2 Yelow | 16 | KEY7 | White/Black
7 KEY3 Red/Black | 17 KEY8 Grey

8 KEY4 Yellow/Black| 18 KEY9 Light Blue

9 KEY5 Green 19 KEY10 Grey/Black

Light
blue/Black

10 KEY 11 Green/Block| 20 KEY12
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2.7.2 GPIO Test

BE220C offers 12 general purpose programmable I/O ports (GPIO). Please refer to sample code
at chapter 4.4.The typical signal length is around 10 to 15 cm and the rated voltage is as follows

ltem Symbol| Min Typ Max | Unit
High Level Input Voltage | VIH 2.3 — 3.6 V
Low Level Input Voltage VIL -0.3 — 0.9 Vv
High Level Output Voltage| VOH 3.1 — 3.3 Vv
Low Level Output Voltage | VOL — — 0.2 Vv

Test Procedure:

STEP1: Select” My Device ” on BE220C.

Expiorer
Microsaft:
Media Player l?l[j’ Wi ndOWS C =

2 | revm om AR

STEP2: Select “ Windows ” folder.

File Edit View Go | Hzl |
H]Iilll
B DR e e B O

Anplication [y Metwark  PocketMory PocketMoryl Program Files  Ternp
Data Documents

Contral
Panel

Fid My Device ||&§DZ:HPM‘?|%
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STEP3: Run ” GpioTest_220A".

File Edit View Go | =1
el =l e =
Desktop Favaorites Fonts Help Programs Recent Startlp ADCTeast ceconfig GarField
. Py | Iy
& o @
et regedit  SerialPortT... PPCCapture
1#9]] 1 windows [ 9y s:15em |52 By

STEP4: Here is the initial screen of ” GpioTest_220A ” and defaulted to test all keys as

inputs.
Fle Edit View Go | Hll X
h\ilil = xTe] (2]
U O —T]  ©
Desktop Favorites o EE:; m —eouven b GarField
IInput :I =
%k -|L|:D @ (3 m [] LCD power Enable i
GpioTest_... LCOTest @ rKEva m [ &mplifier switch
@ KEYS [irpot :I
@ KEVE [inpor =]
@ E7 IInput :I
@ KBS IInput :I
@ KEYS IInput :I
@ KEY10 I]nput :I
@ 1l frp 5]
@ keEv12 |1nput E'
I§ &GPIOT:;[ for 2204 v1.01 e L, 12:13 PM |@ ‘%
STEPS5: A green light at key stands for a high input signal.
File Edit View Go | Hil m

(el ]m=] e -]
L e | ©)

Desktop Favorites | Sigds  KEY1  [imput Output 1] GarFigld
] A F ; BOLYMIN
" n K2 [frpr =] [/ Barkight Enable; e
52 S KEY3 IIHDTEI [ LCD power Enable
GpioTest_... LCDTest

KEY4 m [] amplfier switch
KEYS m
KEYE II”DTE
KEY? m
KEYB IIinB
KEYS m
KEYIO [rpt =]

KEY11 I]nput :I
KEY12 Ilnput :I

CCC O EEOC 600 6

.'3| = GRIOTest for 2204 v1.01 ‘

e, 12: 1apm|ﬂ‘%

e ——
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STEPG: To test output, pull down the Input and change the key to output.

File Edit View Go |

e[S

(]

Desktop Favarites
N pu |
S G

GpioTest_... LCDTest

Output
Backlight Enable

[] LCD power Enable
[ 2mplifier switch

e |

_JUEOLYHIN
a0

|

b GarField

ﬂH*GPIOTesl for 2204 ¥1.01

‘3‘,_;'_, 12:16 p A ‘%

STEP7: While key is defined as OUTPUT as step6, check on red circle to the left of key to
generate a high output voltage.

Fle Edit view Go |

el

&

Desktop

.
Wio

I3 E3 J=

GpicTest_..

(VAR crioTest for 2204 ¥1.01

Favorites | 2 KET1 :
L KEY2  [input :
ac KEY3  [input ~

LCOTest ke [rp =]

CO0 O OO0 E6 O E:3

KEYS
KEYE
KEY7
KEYE

|
KEYS lmDTEI
KEY10 lI””TEI
KE¥11 II“ETE
KEY1Z [put  [+]

OK]
JNBOLYHIN
S~

Output
Backlight Enable

[ LCD power Enatle
[] Amplifier switch

e

GarField

ﬂH%GPIOTesI for 2204 ¥1.01

|| 1207 om |ﬁ |%
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2.7.3 ADC test

2.7.3.1 ADC test set-up

Prior to ADC port testing, connect ADCTO port as illustrated. Use a Vdd of 3.3 volt and voltage
divider to limit maximum ADCTO to be 1.6 volt ( ADC readout as 4095, 12-bit unsigned ). Then
run the ADC test by using test program as BE220C provided. Note that the maximum voltage of

ADCTO should not exceed 1.6 volt.

VDD

RO
10K

ADCTO——> 9 VR

10K
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2.7.3.2 ADC test procedure

STEP1: Select” My Device "on BE220C

tsi'ﬁ’ Windows CE

El |2 dr zeaom [ |

STEP2: select “ Windows ” folder.

File Edit View Go | [2][x
=] E] X
B OB e e & O
Application [ Metwork  PocketMory PocketMoryl Program Files Temp Control
Data Docurnerits Panel
& My Device ||&Q;’2=“P”‘W|%
STEP3: Run “ADCTest ” program by double-clicking the icon.
File Edit View Go | 2
[|le]>] =] =]
Desktop Favorites Fonts Help Programs Recent StartUp E ceconfig GarField
JU o : 9 Iy : -
M 5 & AL
GpioTest_... LCDTest et regedit  SerialPortT... PPCCapture
B[S wirions | drsusom [P B
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STEP4: ” ADCTest ” initial screen is as follows:

File Edit View Gu|

[EIET

Iel>] &) == 2|

P e o o $
e
Desktop Favorites Fonts Help Programs Recent StartUp ADCTest
B %
Wi L ADCTest verl.o1 E]E [ ]
GpioTest_... LCDTest retrnui
| Jl_nwnm
.ADCl
[v] &DC2
[V aDc3
[v] aDC4

)

ceconfig GarField

|| 2=ancrest vervo

||5¢:y»-1:1z PM |ﬁ|%

STEPS: Click ” Start ” button to start testing ADC.

File Edit View Gu|

[EIET

Iel>] &) == 2|

E & & & & & & 24
e
Desktop Favorites Fonts Help Programs Recent StartUp ADCTest
B %
Wi L ADCTest verl.o1 E]E [ ]
GpioTest_... LCDTest retrnui
i Jl_nwnm
.ADCl
[v] &DC2
[V aDc3
[v] amica
en

)

ceconfig GarField

|| 2=ancrest vervo

||5¢:y»-1:1z PM |ﬁ|%

STEPG6: Adjust variable resistor (VR) and observe the changes in read-out of ADC Port

value. Click on “ Stop ” to finish the ADC test.

]

|=F|Ie Edit View Gl:l|

[el>] &) <=

[v] aDco
ADC1
ADC2
ADC3
ADC4
ADCS 260

B v & & o & & 4
! a5

Desktop Favitites Fonts Help Programs Recent StartUp ADCTest

5 % W

e g ADCTest verl.o1 m [x|

GpioTest_... LCDTest netmui [ 2 wesssssssssssssassssssne

|_o|.mm

# @

ceconfig GarField

Fel ‘ ‘#Aocnsl ver1.01

HSpal-Jbﬁ:BDM|ﬁ|%
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2.8 How to installation the BE220C on equipment

How to installation the BE220C on the users equipment, please refer to the following as
illustrated.

STEP1: The user need to open a frame of window, the dimension is 180.8mm*115.7mm.

180.3 §°

i

¥

+0.5
1]

115.7
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STEP2: The Mounting Clip assembled into BE220C according to the direction of the arrow
following as illustrated.
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STEP4: After assembly finished as illustrated.

(Front view)

(Bottom view)
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(Side view)
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3 BE220C Programming Guide

This chapter demonstrates connection from BE220C to PC and how to use software to
control serial port, GPIO, ADC, and Backlight. This chapter consists of the following:

3.1 Transfer File Between BE220C and PC
3.2 Programming for BE220C

3.3 Serial Port Function

3.4 GPIO Control

3.5 A/D Converter and Backlight Adjustment

I ———————————————————
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3.1 Transfer File Between BEGA220C and PC

3.1.1 Connect PC and BE220C

User may setup the connection between desktop PC and BE220C by following steps:

STEP 1. Install Microsoft ActiveSync 4.5 on desktop PC. You may download ActiveSync from:
http://www.microsoft.com/downloads/details.aspx?familyid=9e641c34-6f7f-404d-a04b-

dc09f8141141&displaylang=en&tm , After installation, you need to restart PC.

STEP 2. Connect desktop PC and BE220C by USB cable. Below picture shows the hardware
connection between desktop PC and BE220C for file transfer.

USB cable

Host USB used for USB 1.1 device,
such as mouse, keyboard or USB
storage device.

_'

]

BE220C

40 pin external bus

Please note that the USB cable should plug into the connector of device USB wiring from
the 40 pin communication bus. Below table shows the pin assignment of device USB on the

40 pin external bus.

USB connector 40 pin communication bus of
BE220C
Pin No Pin Name Pin No Pin Name
1 VBUS 10 VBUS
2 D- 26 USBDN
3 D+ 6 USBDP
4 GND 30 GND
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STEP 3. Power on BE220C and connect BE220C and PC by USB cable. For the first connection,

windows system on PC will request the USB device driver of BE220C. Please install
USB driver by following procedures.

(1). Select the advance item on below dialog and click “Next” button.

Found Hew Hardware Wizard

Thiz wizard helpz you install software for:

SEC 53C2443 Test B/D

i'\:';}_ If your hardware came with an installation CD
g or Hoppy disk. insert it now.

‘“wWihat do you want the wizard to do™?

[ ) Instaﬂ the zoftweare automatically [Recommended
I (®ilnztall from a list or specific location [Advancedf

Click Mext to continue.

[ < Back (” MNewt » D [ Cancel ]
N

(2). Click “Browse” button and then select the directory which includes USB device driver file of
BE220C. Click “Next” button.

Found Mew Hardware Wizard

Please chooze your search and installation options. Directory Wh|Ch inClUdeS USB
device driver file of BE220C

(%) Search for the best driver in these locations.

Uze the check boxes below ta limit ar expand the default zearc] Ldes local

pathz and removable media. The best driver found will be inst
[T15earch removable media [floppy, CO-ROM...]
Include thiz lacation ik the zearch:

it:'-.F'rogram Filez'\Microzoft ActiveSpnchDnvers

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

Chooze thiz option to select the device driver from a list. ‘wWindows does not guarantee that
the driver pou chooze will be the best match for your hardware.

T~
[ < Back, (l_[ Mest » D[ Cancel ]
————

*The following download URL contains all needed driver for 220C Active Sync/Samsung drivers:
http://www.bolymin.com.tw/manual/dnw.rar

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

Hardware Installation

L | 2 The zoftware you are installing far this hardware:
-
Samsung 57SLSI USE Sync

hasz not pazzed Windows Logo testing to werify itz compatibilitg
with Windows XP. [Tell me why thiz testing iz important. |

Continuing your installation of thiz zoftware may impair
or desztabilize the cormrrect operation of pour system
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
paszed Window=s Logo testing.

[ LContinue Anyway EN»%TDF'IHEtaIIatiDn |

(4). Click “Finish” button. Now BE220C may connect to PC by ActiveSync.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finished instaling the software for:

% Samzung SvSLSI USE Sunc

Click Finish to cloze the wizard.

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

Hew Partnership

Set Up a Partnership

~ Before pou can synchronize information between pour
mobile device and this computer, you must zet up a
partnerzhip between them.

“whould you like to set up a partnership??

Bl O res
N
Set up a partnership zo that | can sunchronize
infarmation between my device and thiz computer,

| don't weant to spnchronize information. Set up my
device az a guest = that | can copy or move
information between my device and thiz computer.

¢ Back ‘ [ Cancel ] [ Help ]
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3.1.2 Transfer Files

After connecting PC and BE220C, below screen will display. The green cycle means the
connection between PC and BE220C has been built.

@l Microsoft ActiveSync
File ¥iew Toolz Help

hednle E:Q-’Explnre

Connected @

Hide Details: 2

Information Type Statns

Execute "Explore” program and move into the folder of BE220C, you can transfer files between
PC and BE220C.

B Mobile Device =13
File Edit ‘Wiew Favorites Tools  Help ,"'h
3 = - Folder of BE220C
@ Back - \_,J Lﬁ /'._ ) Search [ % Fal
Address | [ mabile Devic/ V| Go
Folders X L—:/ == B - (= —e
@ Deskkop = L") L‘J U U l—”}
=] {D My Documents Application My Documents  Metwork PocketMory  PocketMoryl  Program Files

= Q Iy Computer Data

=) S Local Disk (C:) Rt T
# [5) Documents and Settings L_J L_J
[ PhenixData
[# 5 Program Files
i [ SmartERP
# () SmartReport
[ WINDOWS
[ %o LEC_C2KP (D3
(L WINKPSP3 (E:)
2% o EEE on '192.168.1.251' (Z2)
® [ cantrol Panel
=] E Maobile Device
[ [} Shared Documents
o= 123 Diocumant
[ [ Py Mebwork Places
Jl)l Recyele Bin

Temp Windows — Control Panel

I ———————————————————
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3.2 Programming for BE220C

3.2.1 Setup Development environment

By following steps, we can setup the development environment for WinCE 5.0:

1. Install Microsoft eMbedded Visuall 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-A107-

FA75AEQ960856&displayLang=en.

Use free serial number: TRT7H-KD36T-FRH8D-6QHS8P-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-d09b3b15d3fa/e

vc4asp4.exe

After the patch, the eVC sp4 version is 4.00.1610.0.

3. Connect BE220C and Desktop PC by procedures in section 3.1.2

4. Install SDK of BE220C provided by Bolymin. The installation file may be found in the

product CD. Here is the download URL:
http://www.bolymin.com.tw/manual/BEGA220A INX SDK 101109 v094.msi

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

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

. SerialFort - Microzoft eMbedded ¥Yisual C++ - [SerialPortDlg cppl

|E_5'| File Edit ¥iew Insert FProject Buwild Tool: Window Help

A EEHDP L@

ﬂ]@ = E@ﬂﬂlusel:‘urt

j gy iCSeriaIF"urtDlg

[SerialPort  ~|[SYLLEZIIMMN ~|Win32 [WCE ARMVAI) Debug  ~||SMDK2416 Device
2 e 4

Select SMDK?2416 or
BEGA220A platform

=

£

Debug or release version

SMDK?2416 device or
BEGAZ220A device
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3.2.2 Create New Project

In this section, we will describe how to create a new project in eVC 4.0 sp4. An experienced
programmer may jump to next section directly. You may create a new project for your application
by following steps:

STEP 1: Execute eVC 4.0 sp4.

STEP 2: Select “File”-“New...: function.

B Microsoft eMbedded Visual C++

J File Edit Wiew Insert Froject Build Tools Window Help

[Muew.. culn SRS L T
= Open... Ctel+0
Cloze l”
Open Workspace... L”
Sawve Workspace
Cloze Workspace

H save Ctrl+8
Save As...
& save All

-

J—
o le=l==

|

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

Eecent Files L4
Recent Workspaces P

Exit

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

New E| |ZJ

Files Projects iWorkspaces I

"RIWCE Application Project name: I -
.= WCE ATL COM AppWizard ITestAP1| —~=] PI’OJ ect name
|«]WCE Dynamic-Link Library -

#imWCE MFC ActiveX ControlWizard
B4 WCE MFC AppWizard (dll)

Location: —r . . j
[DAPHENIAPROJECT\BETAS03A! &-\PI’OIEC'[ location

2
%|WCE Static Library
@ Create new workspace

€ Add to current workspace

Application type e en e
I =l
CPUs:
.DWin32 [WCE ARMY4] Al

+*Win32 (WCE ARMYAI) _ —
(g et by S Only select “ARMV4I
[Win32 (WCE MIPSII

Win32 WCE MIPS £ v \US CPU type

OK I Cancel |
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STEP 4: Select “Dialog based” and “language” setting. Click “Next” button.

WCE MFC AppWizard (exe) - Step 1 of 4

What type of application would you like to
create?

Application
" Single document

f« Dialog based

-

Yvhat language would wou like your resources
in?

=2 [Z2E]] [ceappwzenu.dll]

< Back I Next > I Einish Cancel

STEP 5: Click “Next” button.

WCE MFC AppWizard (exe) - Step 2 of 4

YWhat features would you like to include?

™ Windows Sockets

Application

[~ Windows Help

[ ActiveX Controls

Please enter a title for your dialog:
TestAP1

< Back Next > Einish ‘ Cancel
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STEP 6: Click “Next” button.

W{TE MFC AppWizard (exe) - Siep 3 of 4

File Edit Yiew Inzert Build Help YWould you like to generate source file comments

" No, thank you

How would you like to use the MFC library?

" As a shared DLL

f« As a statically linked library

< Back Next > |I Finish Cancel

STEP 7: Click “Finish” button.

WCE MFC AppWizard (exe) - Step 4 of 4

AppWizard creates the following classes for
wou:

CTestAP1App
CTestAP1DIqg

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

| |TcstAP1 Dlg.cpp

< Back | ‘ | Finish I Cancel

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

You can get more development information from below MSDN website.
http://msdn.microsoft.com/en-us/library/bb847963.aspx
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3.3 Serial Port Function

3.3.1 Overview

There are 4 serial ports in BE220C. The following table lists the function of each serial port:

Name Function Comment

COM1: RS-422 or RS485 port Option

COMa: Used by application program. | 2 wire RS-232

COM4: Used by application program. | 2 wire RS-232

Debug port | Internal used. May not open by application program.
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3.3.2 Serial Port Control-CSerialPort class

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

3.3.2.1 Basic concept of class CSerialPort

The object of class CSerialPort will handle all data transfer and receive of opened serial port.
Once there is any 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.
Below picture shows the flow:

Window of user application User application should Y

catch this message to get
received data

A
M
Call Send() function to Send user defined
send data by serial port message to user window
y . : .
CSerialPort object ?etce'ved Serial port
ata

I —
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3.3.2.2 Member function of class CSerialPort

CSerialPort Function: Constructor function of calss CSerialPort.

Syntax CSerialPort();

Parameters | None

Return value | None

Open Function: Open a serial port.

Syntax BOOL Open(
LPCTSTR port,
int baud_rate,
int data_bit
int stop_Dbit
int parity
);
Parameters | port Name of serial port listed in the table of section 3.3.1.

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.

Return value | TRUE: Open serial port successfully
FALSE: .Open serial port fail.

Send Function: Send specified data by this serial port.

Syntax BOOL Send(
LPCVOID buf_ptr,
DWORD data_len

);

Parameters | 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 receive message to specified window.
User need to call this function to set the receive message value and the window that will receive

message.
Syntax void SetCommMsg(

HWND win_handle,

UINT receive_msg

);
Parameters | win_handle Handle of the window that will receive message.
receive_msg User defined message value.

Return value | None

Close Function: Close current serial port.

Syntax BOOL Close (
);

Parameters None

Return value | TRUE: Close serial port successfully.
FALSE: Cloas serial port fail.

e ——
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3.3.2.3 How to catch the receive message
Please apply following steps to catch the receive message.

STEP 1: Define a receive message in your code as below:
const UINT WM_CMD_OK =WM_USER+1,

STEP 2: Declare a message processing function in the window that will process receive
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 OnDestroy():

afx _msg ug%d OnCmdTest():

afx_msg LRESULT OnCommRecv{WPARAM wParam, LPARAM 1Param):
DECLARE_MESSAGE_MAP({ )

STEP 3: Create message mapping.

BEGIN MESSAGE_MAP{CSerialPortDlg, CDialog)
£/ {{AF¥_MSG_MAP(CSerialPortDlg)
ONM_BN_CLICKED{IDC_ OPEN_COM, OnOpenCom)

ONM_BN_CLICKED{IDC CLOSE_COM, OnCloseCom)

ON_BN_CLICKED{IDC_SEND, OnSend)

OM_BN_CLICKED{IDC_CLEAR_SEND, OnClearSend)

ONM_BN_CLICKED{IDC CLEAR_REC, OnClearRec)

OM_BN_CLICKED{IDC CHMD_TEST, OnCmdTest)

OM_WM_DESTROY({)

FAVIAEX MSG MAP

ON_MESSAGE (WM_CHMD_OK, OnCommRecv)

END_HESSHAGE _HAPT)

STEP 4: Implement the receive message processing function.
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3.3.3 Example Code

Bolymin provide a test application and its source code for example. Below picture is the screen
shot of the serial port test program:

Select serial port and setup its
parameter values.

Open/Close selected serial port. |

Data will be sent by )
selected serial port Received data

Clear received data
Send data Clear sent data.

Below are the major source codes of the test program:

File: SerialPortDlg.cpp j

]

/I CSerialPortDIg dialog

]

const UINT WM_CMD_OK = WM_USER+1; 4 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()

INAFX_MSG_MAP

ON_MESSAGE(WM_CMD_OK, OnCommRecv) 4 Map the receive message processing

function to user defined message.

END_MESSAGE_MAP()

I ———————————————————
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T T T T T
/I CSerialPortDlg message handlers
I T T
BOOL CSerialPortDIg::OnlnitDialog()

{
CDialog::OnlnitDialog();
/I Set the icon for this dialog. The framework does this automatically
/I 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()); I/ 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
UpdateData(FALSE); as the window which will process received data.

W

m_pSerialPort = new CSerialPort();
m_pSerialPort->SetCommMsg(m_hWnd, WM_CMD_OK);
return TRUE;

}

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

Implement function used to process receive data from serial port
KRR kKRR KRR kKRR KRR KRR kKRR KRR kR KRR kR Rk R kR Rk |
LRESULT CSerialPortDIlg::OnCommRecv(WPARAM wParam, LPARAM IParam)
{

CString tmp;

char *buf;

DWORD buflen;

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

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

I —————————————————————
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for (inti = 0; i < buflen; i++, buf++)
{
tmp.Format(_T("%c"), *buf);
m_strRecDisp += tmp;

pRecvStrEdit->SetWindowText(m_strRecDisp); /* Show */

return O;

/[ Initial user interface

const CString PorTbl[4] = { T("COM1:"),_T("COMS3:"),_T("COM4:"),_T("COM6:")};
const DWORD BaudTbl[6] = {4800, 9600, 19200, 38400, 57600,115200};

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

const BYTE StopBitTbl[3] = {ONESTOPBIT, ONE5STOPBITS, 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()]; Open selected serial port by
BYTE parity = ParityTbl[m_ComboParity. GetCurSel()]; specified parameter values.
—
BOOL ret = m_pSerialPort->Open(strPort, baud, databit, stopbit, parity);
if (ret == FALSE)
{
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!"));
}
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/*******************************************************************************************

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

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

void CSerialPortDIg::OnCloseCom()

{
m_pSerialPort->Close(); -ﬁ Close current serial port.
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);;
Send data by current serial port.
BOOL status = m_pSerialPort->Send(m_cSendBuffer, len);
if (Istatus)
MessageBox(_T("Can't write string to COM"),_T("Error"),MB_OK);
}

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

Destory function of serial port test dialog

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

void CSerialPortDIg::OnDestroy()

{
CDialog::OnDestroy();
m_pSerialPort->Close(); Close current serial port and delete
delete m_pSerialPort; [~ CSerialPort object.
delete m_cSendBuffer;
}
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3.4 GPIO Control

3.4.1 How to Control GPIO for BE220C

Bolymin provides a DLL file “pGPIO_220A.dII",which is already included in your WinCE OS as a
hidden file, to control the General Purpose Input and Ouput(GPIO) signal. In BEGA220A, there
are 12 user defined GPIO. User may read current value of all GPIO of BEGA220A, change
values of GP output signal and set the attribute of GPIO by functions in “pGPIO_220A.dII".

User may use GPIO control functions by following procedures:

STEP 1. Add “pGPIO_220A.h" into project.

STEP 2. Load “pGPIO_220A.d1I” 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.

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

/[ variable declaration

HINSTANCE m_hModule;

BOOL (*m_pGetGPInput)(int);

void (*m_pSetGPOutput)(int, BOOL);

BOOL (*m_plsOutput)(int); Load “pGPIO_220A.dII” and get the address of
void (*m_pSetlOAttribute)(int, BOOL); GPIO control functions.
e S —

m_hModule=::LoadLibrary(_T("pGPIO_220A.dII"));

m_pGetGPInput = (BOOL (*)(int))::GetProcAddress(m_hModule, T("GetGPInput"));
m_pSetGPOutput = (void (*)(int, BOOL))::GetProcAddress(m_hModule, T("SetGPOutput"));
m_plsOutput = (BOOL (*)(int))::GetProcAddress(m_hModule, T("IsOutput"));
m_pSetlOAttribute = (void (*)(int, BOOL))::GetProcAddress(m_hModule, T("SetlOAttribute"));

m_pSetlOAttribute(GIO_KEY1, GA_INPUT);
m_bPOUT1 = m_pGetGPInput(GIO_KEY1);
m_pSetlOAttribute(GIO_KEY1, GA_OUTPUT);
f (m_plsOutput(GIO_KEY1))
m_pSetGPOutput(GIO_KEY1, TRUE);

ﬁ Execute GPIO control functions.

e ———————————
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3.4.2 GPIO Control Function for BE220C

GetGPInput Function: Get current status of specified GPIO.

Syntax BOOL GetGPInput (
int gpio_index
);

Parameters | gpio_index The index of specified GPIO. Refer to section 3.4.3 for
the value definition.

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

SetGPOutput Function: Set value of specified GP Output.

Syntax void SetGPOutput (
int gpio_index,
BOOL value
);
Parameters | gpio_index The index of specified GP output. Refer to section 3.4.3
for the value definition.
value New value of specified GP output.
TRUE: Set specified GP output to HIGH.
FALSE: Set specified GP output to LOW.
Return value | None

IsOutput Function: Check if the specified GPIO is output or not..

Syntax BOOL IsOutput (
int gpio_index

);

Parameters | gpio_index The index of specified GPIO. Refer to section 3.4.3 for
the value definition.

Return value | TRUE: The specified GPIO is output.
FALSE: The specified GPIO is input.

SetlOAttribute Function: Set the attribute of the specified GPIO.

Syntax void SetlOAttribute (
int gpio_index,
BOOL value
);
Parameters | gpio_index The index of specified GPIO. GIO_KEY1~GIO_KEY12.
value New attribute of the specified GPIO.
GA_OUTPUT: Set the specified GPIO as output.
GA_INPUT: Set the specified GPIO as input.
Return value | None

e ——
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3.4.3 Definition of GPIO Index

Class CGPIO_220A support following index values:

GPIO index Description

GIO_KEY1 User defined general purpose input/output. (KEY1)
GIO_KEY2 User defined general purpose input/output. (KEY2)
GIO_KEY3 User defined general purpose input/output. (KEY3)
GIO_KEY4 User defined general purpose input/output. (KEY4)
GIO_KEY5 User defined general purpose input/output. (KEYS)
GIO_KEY®6 User defined general purpose input/output. (KEYG6)
GIO_KEY7 User defined general purpose input/output. (KEY7)
GIO_KEYS8 User defined general purpose input/output. (KEY8)
GIO_KEY9 User defined general purpose input/output. (KEY9)
GIO_KEY10 User defined general purpose input/output. (KEY10)
GIO_KEY11 User defined general purpose input/output. (KEY11)
GIO_KEY12 User defined general purpose input/output. (KEY12)
GO_BLIGHT_ENABLE Backlight control. Default value : HIGH.

GO _LCD_POWER_ENABLE | LCD power control. Default value : LOW.
GO_AMP_SWITCH Amplifier switch. Default vale: LOW.

GO _EN485 Reserved for internal use.

e ——
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3.5 ADC Converter and Backlight Adjustment

3.5.1 Overview

Bolymin provides a dynamic link library “CtrlIFunc_220A.dIlI” which includes all control functions

of A/D converter and backlight adjustment.

*  For A/D converter, there are 6-ch A/D converters with 12-bit resolution in BEGA220A. User
may read the value from selected A/D converter channel by functions provided by Bolymin.
Suggested hardware wiring about A/D converter may be found in user manual. Detalil
description of control functions of A/D converter may be found in section 3.5.2.

*  For backlight adjustment, user may get current brightness value or change the brightness of
backlight by control functions. The description of control functions of backlight adjustment
may be found in section 3.5.3.

User may use control functions about A/D converter and backlight adjustment by following
procedures:

STEP 1. Add “CtrlFunc_220A.h" into project.

STEP 2. Load “CtrlFunc_220A.dIlI” by “Loadlibrary()” function.

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

STEP 4. Execute control functions about A/D converter by the address got at STEP3.

STEP 5. Call “FreeLibrary()” function to free the reference of “CtrIFunc_220A.dII” while ending
the application program.

Below is a simple example code to use the control functions about A/D converter and backlight
adjustment:

// variable declaration
HINSTANCE m_hModule;

BOOL (*m_pInitADC)(void); Load “CtrIFunc_220A.dIl” and get the address of
int (*m_pReadADC)(int); control functions.
—

m_hModule=::LoadLibrary(_T("CtrlIFunc_220A.dII"));

m_pInitADC = (BOOL (*)(void))::GetProcAddress(m_hModule,_T("InitADC"));

m_pReadADC = (int (*)(int))::GetProcAddress(m_hModule,_T("ReadADC"));
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_plInitADC(); 4 Execute control functions of A/D converter.
value = m_pReadADC(ADC_CHANNELDO);

m_plnitBacklightCtrl(); J Execute control functions of
brightness = m_pGetBrightness(); backlight adjustment.

m_pSetBrightness(brightness+5); /I Increase the brightness by 5
m_pSetBrightness(0); /I OFF the backlight

FreeLibrary(m_hModule); / free the instance of “CtrlFunc_220A.dII”

e ————————
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3.5.2 Control Function of A/D Converter

initADC Function: A/D converter initialization. User need to call this function before
using A/D converter.

Syntax BOOL initADC ();

Parameters | None

Return value | TRUE: Initial A/D converter successfully.
FALSE: Fail to initial A/D converter.

ReadADC Function: Read A/D converted data from specified A/D converter channel.

Syntax Int ReadADC(
int adc_channel
);

Parameters | adc_channel The index of specified A/D converter channel.
ADC_CHANNELO~ADC_CHANNELS5

Return value | A/D converted data from specified A/D converter channel.
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3.5.3 Function 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: Fail to initial backlight controller.

GetBrightness Function: Get current brightness value of backlight.

Syntax int GetBrightness ();

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.
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e 3 ]
4 Troubleshooting

Q1. When 220C is connected to a PC via USB for Active Sync (AS- a communication link for file transfer
between 220C and PC), 220C does not boot. How to fix the problem?

A1. Solution: Before booting up 220C, 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 PocketMory1.

-

B

B s JEY
HEEl

hame size | Type | Date Madified |

= &pplication Data File Folder 6/1/2008 12:00 P
55 My Documents File: Folder 6/1/2008 5:00 PM
o7 Netwark File Falder 1f1f1998 .00 PM

File Folder 1/1/1998 8:00 PM
File Foider 1/1/1998 8:00 PM
File: Folder 6/1/2008 8:00 PM
= Temp File Folder 6/1f2008 8:00 PM
12 Windows File Folder 6/1/2008 5:00 PM
B Control Pansl.Inic 23 bytes Shortcut 6/1/2008 5:00 PM

Click Start-Control-Storage Manager to view partition info.

P |

KBS

s 2 9 = O e =
Deplay Ingut Panel Intemet Keyboard MOLSR Natwirk and Crwrnady
Options Dugup Co...
E
D © 0 m P
agond  Remave Stys System  viokma &
Programs Sourly

Cross reference storage and property to know PocketMory and PocketMory1
allocation/free/used space on 2GB flash memory.

Storage Properties [0K] Storage Properties ER pocketmoryl Properties [ 3
Starage Manager M Storage Manager I Proporties |
Store Info: ————— e —
e PocketMory e PocketMoryl
FlashDi PocketMory ML :
Caparity: 32.00MB Typei  Folder Capacity: 173 GB iy L
Urelocated: 0008 Location: My Device ndlocated:  0.005 Locato: My Device
e Used 1.42MB (1,486,848 ) ' Usec: 64,54 (06,500,200 by...
; Free: 30.5MB (32,010,240 Sector Sz 2.00 KB Frowe 16508 (1,767,553,920
Partitions: ————————————— Partitions: —
New New
e Delete
Eropertios

e ——
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Q3. When the LAN and Wi-Fi status is active on 220C device and if | pull out the Ethernet cable
from RJ45 port, then the Wi-Fi connection would not be available. How to fix this problem?

A3. When this case occurred, you could first release the IP settings of LAN manually and the
Wi-Fi connection would be available then.

Step 1. Double click the LAN icon from WinCE desktop.

Double click LAN icon

& e om R B

a1
7]
Interrat
Expioniar

>

Miecka Player

Click to release previous IP settings

£ pmarsan i Lmezen G2 R
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<End of BE220C User Manual >
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