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Safety Warning

WARNING: To avoid injury, please read all the following operating instructions and safety
information in detail before using BE905A1 unit.

GENERAL

« When installing the BE905AL in the vehicle, place the device securely so that it doesn't
obstruct the driver's view of the road or interfere with vehicle operating controls, such
as the steering wheel, car pedals or gear shift.

e The air bag in the vehicle will inflate with great force. Do not place this MDT and its
accessories around the area over the air bag or in the air bag deployment area.

o Before using the suction cup mount on your windshield, check State and local laws
and ordinances where you drive. Some State laws prohibit drivers from using suction
mounts on their windshields while operating motor vehicles. Other State laws allow the
suction mount to be located only in specific locations on the windshield. Many other
States have enacted restrictions against placing "non-transparent material® on the
windshield or placing objects on the windshield in locations that obstruct the driver's
vision.

e Check and follow local laws regarding MDT device usage.

DRIVING
o Do not be distracted by this device when driving, and please be aware of all driving
conditions always.
o For your safety, we recommend you NOT operating BE905A1 while driving. To avoid
accident, please operate this device after the vehicle is stopped.

BATTERY
e Do not use a sharp object to remove the battery pack.
o Do not disassemble, puncture or damage the battery pack.
e If using an AC charger or external battery charger, suggest only use the accessory
approved for this product.
e Only replace the battery pack with the same or equivalent replaceable battery. To
purchase a replacement battery, please contact your distributor.

HEAT
e Avoid touching the surface of heat sink located at the back side of MDT with burns and
scalds in your hand. Its function is cooling the device by dissipating heat into
surrounding air so that it would be normal to get warm when using MDT.
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WATER PROTECTION

Rubber Covers — For connector
BE905A1 has rubber covers that protects the SD card slot, headset Jack, USB

host/device connectors, reset button, power-In jack, Multi I/O connector, battery pack from
water and dust (for example, when the device is used in the portable mode out of a
vehicle). You must close all covers in any of these conditions.
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Limited Warranty Statement

This limited warranty shall apply to the BE905A1 product. We warrant that the product is at the
time of its original purchase free of defects in materials and workmanship (“Limited Warranty”).

This Limited Warranty is subject to the following terms and conditions:

1. This Limited Warranty is given only to the original purchaser of the BE905A1 (“Customer”).
It shall neither exclude nor limit.
a) Any statutory rights of the Customer or
b) Any of the Customer’s rights against the seller/dealer of the BE9O5A1.

2. This Limited Warranty shall last for twelve (12) months from the date of original purchase for
BE905A1 product and twelve (12) months for its accessories (“Warranty Period”)
Customer shall present the PROOF OF PURCHASE upon claiming this Limited Warranty.
This Limited Warranty may not be given to any subsequent purchaser.

3. Throughout the Warranty Period or its authorized agent will, at their discretion, without
charge and subject to Clause 7 repair or replace a defective BE905A1. Repair or replacement
may involve the use of functionally equivalent reconditioned unit. We will return the repaired
BE905A1 to the Customer in good working condition. All replaced faulty parts or components
will become our property.

4. This Limited Warranty applies only to the hardware components of the BE905A1 as originally
supplied and does not apply to any software or other equipment.

5. If we repair or replace the BE90O5A1, the repaired or replaced BE9O5A1 shall continue to be
warranted for the remaining time of the original Warranty Period or for ninety (90) days from
the date of repair or replacement, whichever is longer.

6. Before returning any unit for service, be sure to back up data and 3 remove any confidential,
proprietary, or personal information from the BE905A1. We are not responsible for the
damage to or loss of any programs, data, or removable storage media.

7. THIS LIMITED WARRANTY SHALL NOT APPLY IF THE DEFECT WAS CAUSED THROUGH
ANY OF THE FOLLOWING:
a) The BE905A1 serial number, the accessory date code the IMEI number or the warranty
seal has been removed, erased, defaced, altered or is illegible; or
b) Deterioration of the BE9O5A1 due to normal wear and tear; or
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c) use other than in accordance with the user manual, rough handling, exposure to moisture,
dampness or extreme thermal or environmental conditions or a rapid change in such
conditions, corrosion, oxidation, unauthorized modifications or connections, unauthorized
opening or repair, repair by use of unauthorized spare parts, accidents, forces of nature, or
other actions beyond the reasonable control (including but not limited to deficiencies in
consumable parts) unless the defect was caused directly by defects in materials or
workmanship. This Limited Warranty does not cover physical damage to the surface of the
BE905AL including but not limited to cracks or scratches on the LCD screen; or

d) The defects caused by the fact that the battery has been short-circuited or by the fact that
the seals of the battery enclosure or the cells are broken or show evidence of tampering or
by the fact that the battery has been used in equipment other than those for which it has
been specified; or

e) The defect was caused by a defective function of the cellular network or other system; or

f) The BE905A1’'s software needs to be upgraded due to changes in cellular network
parameters; or

g) The defect was caused by the fact that the BE905A1 was used with or connected to an
accessory not approved or provided by us or used in other than its intended use and where
it can be shown by us that such defect is not the fault of the BE905A1 itself.

8. In the event of BE905AL1 failure, the Customer should take the following actions:

a) Refer to the user manual in order to identify and possibly correct the problem.

b) If the problem cannot be resolved by reference to the user manual the Customer should
then contact the dealer where such BE90O5A1 was purchased or visit our website, or our
sales for further information.

c) Before the Customer contacts our service agent, please ensure the following information is
at hand, the model and serial number, IMEI/ESN number of the BE90O5A1. The Customer’s
full address and contact information. A copy of the Customers original invoice, receipt or bill
of sale of the purchase of the BE905A1. We will provide the Customer with instructions
regarding how and when the defective BE905A1 should be returned. We will pay costs in
connection with both the return of the defective BE905A1 to us and the repaired BE905A1
back to the Customer if the Defective BE905A1 is within the Warranty Period.

9. THIS LIMITED WARRANTY STATES THE ENTIRE WARRANTY GIVEN BY US TO THE
CUSTOMER. ALL IMPLIED WARRANTIES OF SATISFACTORY QUALITY OR FITNESS
FOR A PARTICULAR PURPOSE ARE LIMITED TO THE RELEVANT WARRANTY PERIOD.
IN NO EVENT SHALL WE BE LIABLE FOR INCIDENTAL OR CONSEQUENTAL
LOSSESOR DAMAGES OF ANY NATURE WHATSOEVER, INCLUDING BUT NOT
LIMITED TO LOST PROFITS OR COMMERCIAL LOSS, TO THE FULLEST EXTENT THAT
THOSE LOSSES OR DAMAGES CAN BE DISCLAIMED BY LAW. IN ANY CASE WE AND
ITS SUPPLIERS ENTIRE LIABILITY UNDER ANY PROVISION OF THIS LIMITED
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WARRANTY SHALL BE LIMITED TO THE AMOUNT ACTUALLY PAID BY THE CUSTOMER
FOR THE HARDWARE. We do not exclude or limit liability for personal injury or death
resulting from its own negligence. Some countries do not allow exclusions or limitation of
incidental or consequential loss or damage, or limitation of the duration of implied warranties,
in those circumstances the preceding limitations or exclusions may not apply to such
Customers. This warranty gives the Customer specific legal rights; the Customer may also
have other rights, which may vary from country to country. This limited warranty does not
affect the Customers statutory rights in law specific to the country of purchase, such rights
remain protected. This Limited Warranty will be updated by us from time to time. Please visit
our website to obtain the latest version of the Limited Warranty for the BE9O5A1.




Certifications

CE-ITE

E9 QuieTek

QTK Ho.o 137525RATCEPT1VDS

q3

Statement of Conformity

The certifies that the following designated product

Product I MDT

Model Number : BE390SA11, BESDIA1Z, BEMISA13, DESDSA1S, BESDSAZY,
BE3905AZ2, BESDSAZS, BEBOSAZY

Company Mame : Bolymin, Ine.

This product Is herewith corfirmed fo comply with the requirements set out In the
Councll Directive on the Approcimafion of the laws of the Member Siates relating io
Electromagnetic Compatioility Directive (2004/108EC). For the evaluation regarding
EMC, the Toliowing standards were applied:

Emlzssbon:

EMN 55022: 20107AC: 2011 Class B : Emisslon sandard

EN §1000-3-2- 2006+AZ: 2003 - Limits for hiarmonic cument emikssion

EM 61000-3-3: 2008 : Umitation of voltage Suctuation and
flcker In IoW-voitags SUppYy SYStem

Immiunity:

EM 55024: 2010 > Immunity siandard

TEST LABORATORY

&

Arthur Liu § Deputy Manager

The verfication is based on a singe evaluadon of one sampie of above-menbioned products. | doss
ook ply an assessment of the wiole producion and does mot perlt e use of T best isb. Logo.

CruieTak Corpomation | Fea T8 1, Wasgs Yal ‘shilary, Fang-liung, Chimng-Lin, lnn-Cta Croenry, Tawan, 8 0.C
Tal: BB4-1-2510028, Fax BBS-T-SE2ERSE, -rad: @ ricebuensd con
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Declaration of Conformity

Issued Date: Sep. 27.2013
Report No.: SN1308068

This is to certify that the following designated product

Product 1 MOT
Trade name ¢+ MIA

Model Number - BEDOGA11,BED06A12 BESOGATI, BEDIEA 14, BES0EAZ 1, BEIOEAZZ,

BESOGAZS, BEIDGAZE
Company Name : Bolfmin, Inc.
Address ¢ BF, No. 38, Kefa Rd, Dafs Dist, Cereral Taiwan Science Park,

Taichung Citf, 42881, Taiwan.

This product, which has been Efued the bast report lEted a5 above in QuieTek
Labaratory, is based on & single evaluation of one sample and confirmed to
comply with the requirements of the following CEMLVD (Low-Voltage Directive;
2006/ 05/EC) standand.

EN S0350-1:2006+A1122008+41:2010+-412:2011

TEST LABDRATORY

Blﬂ HW?

Mr. Ben Mung f Senier Engineer
Sefety Department

i OFi Fal=k,

. 2F, Wo. 345, Minhu 2™ Bd, Welu Distact, Taipel Oty 114, Takan, LOUC,
'&“ETEK TEL: $886-2-8 702 -6808 FAN: 4886-2-8P02 0625  Emall:sdnvCaQbyieteh com  PiEp: /) www.quistes. com
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CE-RF

T4 QuieTex

QTK No.: 1375258

ce

Statement of Conformity

Thia carlifies that the following designated product
Pradissl : MOT
Modal Mumbar - BESOSATI BESORA1Z, BEADSA1I BESOSA1A,
BEBISAZ1 BESDGAZZ, BERISAZS, BEJOSAZA
Compary Mame  :  Balymin, Inc

This product & herewith confimmed to comply with the requiramands sal out in ha
Councd Directve on the Approgimation of the laws of the Member Stabes relaling o
Dirmctive of 9 March 1989 of the Europran Parfament and of the Council on Radio
Equipment and Talecommunications Tarminal Equipmand, For tha evaluation regarding
radio aquipment, the Tollowing slendards weare applied:

RF

ETSI EM 300 d40-141.6.1 (2010-08)

ETSI EM 300 d40-2%" 4.1 (2010-08)

HP

ETSI EM 201 514: V9002 {2003-03)

ETSI EM 301 908-1: V2.1 (2011-08)

EMC

ETSI EN 301 488:24: W1 5,1 (201010}

ETSI EN 301 489-7: v1.3.1 200511

ETSl EM 301 489-3: \1.4.1 2002-08

ETSI EMN 301 489-1: v1.9.2 {2011-08)

EN 61000-3-2: 2006+A2: 2006 Class A

EN B1000-3-3: 200d

TEST LABORATORY
Ray Wang I Manager

Tha veriboadon is based on a single evaluaiion of one samphe of aboee-menioned products. H doos

nol imply an asssssmend of the whole produstion and doss. not permit the uss of the test lat. Logo

e Tk Corperation | Ko 750, @) ;
e E-mait sovieeiyicichom

NOTE: Only the host machine and accessories from Bolymin can be guaranteed to pass this
certification.
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FCC

DECLARATION OF CONFORMITY

Per FCC Part 2 Section 2. 1077(a)

(®

Thea ol owing egquipmeanl:
Product Mamea @ MOT

Maodel Number  : BESISA11, BESDSA12, BEDSOSAT Y. BERISATS,
BESDSA21, BESOSAZZ, BESISARY, BEBISAZY

Company Mama @ Balymin, inc.
I's herawilh canfinmed bo comply with the regquirerants af FCC Part 15 Rules. {Class B)
Operalion i subgect 10 the follewing two conditions:

(1) Thia dewice may not causa hamiul ntarfarance, and

(2) This dewice must accepd any interfarenca recesed, Including intarfaranca that

may cause undesired operation.

Tha resull of aleciromagnetic amission has baen avaluatad by QuiaTek EMC labaratory
{WVLAP Lab, Code: 2003470} and showad in the iest raport
(Raport Mo QT 137525R-TUSPOIVD2)

It i& undensisad thal esch unil markeled is identical lo fe devies as lesled, and
Ay ehanges b the device hal could adversely alfect e amission
Characteristics will require retast

Tha 1IBl|I:M'I"'Ig impartar { manulecturer is rasponsible lor this dedaration:

Company Nama
Company Addresa

Tehaphans Facsimile :

Parson i respongibhe Tor marking his declarglion!

Mame | Full name ) Paosition | Tile

Dale Lagad Signature

NOTE: Only the host machine and accessories from Bolymin can be guaranteed to pass this
certification.
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E-Mark

S RAND-DUCHE D - - SOCIETE HATIONALE DE
- FRAIEIIEE BE LERaLRE CERTIFICATION ET rHOMOLDGATION
&I Winichére du Dévelopoement durable ) k_
o o Intractruohurss Anginers da Somrsrca: @ T _
[bpartema-t dem | wrmspors
snch
L-293 Lusmmbousg L-£301 Sandwellar

Fifiremce: E13*10RD0*10R0241312E%00

Asmeres: - Fapport Teckmique
- Fiche ds Fansel memen: du constrocteur Sandwedlar, le 28 novernbee 2003

Commmesiration concernane: = - Iz delvrance d'nne hemelezation

U3 P AR AT O OOl ST Appro &l gravwd

'un type de sous-ensemble Seemigmetlecrromique ©' en ce qui comcerne be Reglemest 5 10
wtica B B0

of = rypa of < d il ks iy with regard 1o B

Numére d'bomolopation par rype: E13*1 (R00*1 GRO4* 1312800
Approral rassbar
com: (T 1R 02 131
Mlarque d'bomolesaton: | Fra} 10B.- 04 13128
Appromal mark h_/'
L Fabricane {marqne commerriale dn
constrnoieer): BOLYMIMN

Mol el Pl of RaREIRCRPRET

1 Trpe: BERITAL
Trpe

Démemminaonfs) commerciale(s) pinéralez):  Mobils Diata Tarmsml

Chararal comasarcal descriptaonds

Vi) Versiom): Nor appticable

Vo Flarman i

Pamlaf’

NOTE: Only the host machine and accessories from Bolymin can be guaranteed to pass this
certification.
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IP-54

METAL INDUSTRIES RESEARCH & DEVELOPMENT CENTRE
(EF REGIONAL R&D SREVICE DEPARTMENT (TAIC ,

k
hu;l Mk 23, 37TH ROAD INDUSTRLAL FARE. 407 TAICHINCE TAIWAN, Ff ::Il K

iy I.
s TEL: +886-4-2350216% FAX: |336-4-2$594'.:9ﬁ:1#
o e g
DUST & WATER PROTECTION TEST RE [}l}‘l‘ﬂ_.:‘ 'f
S F Page 2 of 2
| . Test according to

[EC &S E 2003
Degrees of protecton provided by enclosures (TP Code)

2. Test squipment :
(11 Drust Protection Test Equipment.
(2) Water Protection Test Equipment.

3. Test items & confents |

(1) 1P5X Test: The enclosare was not connected 1o a vaouam pump, test time was § hours

(2] 1PXA Test: Tests for protection apainst waber- Diameter of holes (L3, 121 holes, and durstion
of best is 5 minutes.

4. Resulls 2
(1) IP5X Test: Pass,
[2) 1PN Test: Pass,

Frond view of BERMSA] [nside view of BESOSA]

HEWIZAZ

Moge:( 1) This report b5 responsible for desgnated samples only.
[2) Reprodueciion of all or parts of this report withouat & writien u|:-;1rnl.-u|_ is strictly prok bined

NOTE: Only the host machine and accessories from Bolymin can be guaranteed to pass this
certification.
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RoOHS

Test Report Heport Mo CRZOI NG
BOLYMIM, NG,
5F, MO, 536, KEYA RD,, DAYA DIST,, CENTRAL TAMAN SCIEMCE PARK
TAKHUNG CITY, 47581 TAMNWAN

The fellowing samples) weslsers sutimitled and idenlifisd bylon beball of the applicant &

Sample Supmited By T BOUYMINL MG,

Sampla Dascriplion i MOBLE DATA TERM|MNAL

Stdeiliem ko, :  BE#05A1 SERIES, BESOSAZ SERES

Sample Recayng Date : 20131205

Tcsling Pasind ¢ 23205 le 20434 39

Tt Reaulijs) : Pleasa rafer 1o nerd pagaia

Canc|usien :  Basec upon the performed tests by submiSed samplos, the test resulis comply with S lmis of B

materials below accordng o the declanton from appleam (Directihe 2002A5EC baing recas! b
1, GOLDEN COLCRED METALLIC TUBE (Mo 18] in Tadle 1: Lead (Ph)
["6{c), Coppar alloy contairing up to 4% jead by waight™ In Directive 207 1ESEL

NOTE: Only the host machine and accessories from Bolymin can be guaranteed to pass this
certification.
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REACH

For Cuestion,
Please Comact Wi 5655
WA TW.55.C0mM

Test Re porl: Mo. - CRIZIMFCO034 Cate: 201401/14 Page: 1of 11
BOLYMIN, INC. W RN
5F.. MO, 38, KEYA RD., DAYA DIST., CENTRAL TAIWAN SCIEMCE PARK, TAICHUNG CITY,

426881, TAIWAN

The following samplais) wasiwere submitted and Identifled byfon behall of the appllcant a8

Sample Submithad By o BOLYMIN, INC.

‘Zamgie Descripdon ©  MOBILE DATA TERMINAL

Stylailtem Ma. ©  BESQ5A1, BEJDGAZ

‘Sampie Recaiving Caba b g el

Tesing Pariod o ENFAEM0 TO 201 31T

Taat Requestsd o As requested Dy dlent, SVHC Screening of Candidate LSt (151 liems) was performed.

Taat Matod o 3EE InHouse method-RETE-EE-GWHC-007. Anaiyzed by ICP-AES, V-G, GOMS,
LCMNES, GCIFPD, LCMS .

Tast Resulijz) : Plegss refer to next pages).

Summary : Acconding to the specifled scope and analylical technigue, SVHC concentrations of 117

Items In the submitted productjs) ans all below 0.1%. [5ee note A" ]

i, Hrer T h-_|.r.:=l_';|_" Fri Tapd S, Taven { RETE LA NE L 00 R

ey oo o BT e

NOTE: Only the host machine and accessories from Bolymin can be guaranteed to pass this
certification.
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WEEE

INTEGRATED
frei ey
FRCAMOLOO Y

WEEE Directive Compliance Report

Report No.: HELILZOZMM LA Date: 20013712730

Client 3 ROLYMIN, INC
5F, Mo. 38, Keya Rd., Draya Dist., Ceniral Tatwan Science Park Taichung
City, 42881, Tiwan.

Test Ttem © Mobile Data Terminal

Identification ! BEXSA] series & BESDAAZ series

Qﬂig
P[["U i

Test Specification © WEEE Directive 2011 ITWEL Asticle | l-Recovery t Targets

Test Hesult @ All disassembling parts were fitted the reguirements of WEEE

Directive. 1Y T
. A ; >
Test Laboratory © Integrated Service Technology Lid { T g . T
Testing Location - 11 No3 1 Pu-Ding Bd.. Hsan-Cha City, 30072, Tarwan | R lﬁ?”_-_f J

j’.r-{r‘ll L'H- Wﬁm I:FL

Tagan Revivm
Ui el of Inirgrated Srove Tenkeslags

Marzs of Aaslyss besibies

TGP i § B

NOTE: Only the host machine and accessories from Bolymin can be guaranteed to pass this
certification.
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1 Product Overview

Rev. V1.2

Thank you for choosing BE905A1, the Mobile Data Terminal (MDT) designed coming after the
former BETA903A.In this new generation product, it carries more powerful CPU, larger memory
capacity, more advanced and faster 3G telecom module and higher capacity battery. In addition
to that, we add the water/dust proof grade of environment protection on mechanical design to

endure harsh environment.

1.1 Package Content

Please check your package content upon receiving the product parcels. Besides the BE90O5A1
unit, make sure your accessories are included as well. Note that all accessory contents in the
parcel are depended on your purchase order. If it doesn’t match, please contact your dealer.

NOTE: The term as "KIT-XX" is the serial number of all accessories. All kits could be ordered
separated (optional), please contact with your dealer for further information.

S/N : KIT-01

S/IN : KIT-02

Sandisk
=5

BE905A1 SD Card Bracket
SIN : KIT-03 SIN : KIT-04 SIN : KIT-05
ActiveSync USB Cable (1.8m) | Car Mount Holder (Glass Ver.) Sun Shade
S/N : KIT-06 S/N : KIT-07 S/N : KIT-08

LTI
Sn1a1isvazze

Battery Pack

Cigar Adapter (1.8m)

AC Adapter with Core
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S/N : KIT-09 S/N : KIT-10 SIN : KIT-11

Multi 1/0O Cable Type 1 Multi 1/0O Cable Type 2 (2m) 3.5mm Single side Headset
(2.4m) - Power Cable

NOTE: Among the two product parcels you received, you should find the SD card - 2G/3G
antenna - VESAY5 four washers for mounting and two battery pack cover screws for spare,
all packed together with BE9O5A1 unit in one parcel and find the SD card storing booting OS
image.
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1.2 Product Profile

Product Outline
FRONT

7"TFT with resistive touch panel

Microphone Light sensor

LED indicator

. Power On Light
n External Power Light

. Battery Light

Customized defined keypad Power Key

Iltem Usage
Microphone To support GSM voice communication
LED indicator Please refer to below table for definition
Light sensor To auto-adjust the LCD backlight
Custom keypad 7 user keys, to be defined by programming

To turn BE905A1 on/off ; To wake up OS from

Power ke
y suspend mode by key press

The definition of LED indicator

Power On Light External Power Light Battery Light
Green: power on Orange : plug-in external power Green : battery charge completed
Off : power off Off : unplug external power Orange : battery charging
Off : battery removed or damaged
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Battery room.__

SIM Card slot —

75mm VESA mount holes—
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BACK

- License label

External GP5 antenna

connector

—Battery connector

Kensington

security slot

\“*Debug connector

Heat sink  ACC mode switch

Item

Usage

Battery room

For Li-ion battery placement

Battery connector

To connect Li-ion battery and device

External GPS antenna connector

To connect external GPS antenna and device

SIM card slot

For SIM card placement

Debug connector

To connect RS232 debug kit and device

VESA mount holes

VESA75 (75mm x 75mm) holes, to screw
product onto car mount or other external fixer

Heat sink

To cool the device by dissipating heat into
surrounding air.

ACC mode switch

To switch ACC ignition mode to be on/off

Kensington security slot

Secured protection for anti-theft

License label

The license of Microsoft Windows Embedded
CE 6.0
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RIGHT SIDE

2G/3G antenna

Reset button

USB2.0 (Host)

USB 2.0 (Device)

Iltem Usage

2G/3G antenna For enhancement of 2G/3G signal strength

A hardware button to reset the device, when
system hang-up or other unexpected situation
occur or boot from bootable SD Card when
you install a bootable SD card

Reset button

To connect to peripherals such as mouse,

USB 2.0 (Host
( ) keyboard, USB flash disk

To connect to PC for file transfer by
USB 2.0 (Device) synchronization software like Microsoft
ActiveSync or Windows Mobile Device Center
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LEFT SIDE

3.5mm headset jack

SD Card slot

Iltem Usage

SD Card slot

To accept SD/MMC card

Headset jack

To accept 3.5mm headset terminal
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BOTTOM

Power Jack Multi I/O connector
(9: 2.1 mm)
Iltem Usage
To plug in the AC adapter or Cigar adapter, to
Power jack supply power to device and charge the

optional battery pack

To connect multi I/O cable and device, for
Multi I/O connector offering specific I/O ports like RS232 - ADC -~
GPIO -~ CAN BUS and Power/ACC
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1.3 Product Specification

System Specification

Processor

1GHz 32-bit ARM Cortex-A8 Single Core CPU

System Memory

LPDDR-400 200MHz 512MB (256MB x2)

Storage Memory

eMMC 4.41 I/F 8GB

External Storage

Support SD/SDHC Push-Pull Card Slot up to 32GB

Operating System

Microsoft Windows Embedded CE 6.0

Display

7" Color TFT LCD 800x480 WVGA
White LED Backlight Supported, 320 Nits Luminance
4-wired Resistive Touch Panel

Telecom Module

Hexa-Band UMTS (800/850/900/1700/1900/2100 MHz)
HSPA: HSUPA 5.76Mbps, HSDPA 7.2 Mbps
Quad-band GSM (850/900/1800/1900 MHz)

GPRS Class 33, CS1-CS4 107kbps

EDGE Class 33, MCS1-MCS9 296kbps

Internal Li-ion Battery of 2500mAh(18.5Wh)

GPS Module 50-channel Receiver Engine, -162 dBm of Sensitivity
USB 1 x USB 2.0 Host Standard Type A/ 1 x USB 2.0 Device Mini-B
Serial Port 1x RS232C of 5-Wire UART (TX,RX,CTS,RTS,GND)
GPIO 2 x GP Input / 2x GP Output
ADC 2 Channel ADC of 10-bits Resolution, Voltage Ranged From 0~30V
Keypads 7 x User Defined Programmable Hotkey + 1 x Power Key
CAN Bus 1x CAN 2.0b with ISO 11898-1 protocol
Audio ® Internal 2 Watt Speaker (Mono) / Internal MIC

® External 3.5mm Stereo Headset Jack (Microphone/Earphone)
Power Supply ® Dbeli-swy

°

°

Operation Temperature

-20°C~+70°C(without battery)/-20°C~+60°C(with battery discharge)
® +2 °C~+33°C (with Internal Battery Charge Ambient)

Storage Temperature

-30 C ~+80 C

Humidity 90% £5%RH, +40°C, Non-condensing

Chassis Plastic Enclosure, Industrial Grade / VESA mount / Kensington Slot
Weight 7959 (with battery) / 695¢g (without battery)

Dimension 190mm (W) x 144mm (H) x 35mm (D)
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Mechanical Specification

BE905A1

144

1 90
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Bracket

Sun Shade
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1.4 Order Information

There are 4 SKUs available for your options.

SKU No. 3G module GPS module Remark
SKU 1 AT AT AGPS supported
SKU 2 PAY
SKU 3 PAY
SKU 4

NOTE: Only SKU 1 model supports AGPS function and works well under the condition that the
CN value of GPS signals must be greater than 38.
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2 Getting Started

In this chapter, we'll introduce the way to power on BE9O5A1, attach the RF antenna to the
device, install and use accessories that are available for this MDT device.

2.1 Power on BE90O5A1

The acceptable voltage range to power on BE905A1 is DC 11~31 Volts, so that this MDT could
work almost in all kinds of vehicles. As shown in below table, there are multiple power modes
available on BE905A1 from which the user can choose according to his requirement. Especially,
this MDT has advanced power soft-start design so that there is no power drop when it is
powered from ACC control.

Power Mode Usage ACC Mode

As illustrated on page 23. _
AC adapter i _ Switch to OFF
Plug in AC adapter to DC jack on BE9O5AL1.

_ As illustrated on page 23. _
Cigar adapter . ) Switch to OFF
Plug in Cigar adapter to DC jack on BE905AL1.

Install the battery into the battery room.

Li-ion battery _ , . Switch to OFF

See Section 2.2 for detailed description.

By ACC ignition via Multi I/O cable. ON: ignition by car key
Car battery _ . _

See Section 2.14 for detailed description. OFF: bypass car key
ACC Switch ACGC switch

ACC switch offers users an option to turn on/off BE9O5A1 by car
key ignition or not.

1. If you don't want to turn on/off the BE905A1 by car key
ignition.
You should set the ACC switch, which is located in the battery
room, to be in OFF position. Otherwise the device would NOT
power on/off normally.
In this option, you can supply power to BE90O5A1 by AC
adapter, Cigar adapter or Li-ion battery.
In this option, even if you connect car battery via Multi /0O
cable, the car key ignition would bypass, that is, the device
would be turned on/off only by power key.
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2. If you want to turn on/off BE90O5A1 by car key ignition
You should set the ACC switch to be in ON position, and supply power from car battery via
Multi I/0O cable. The device could then be turned on/off by car key ignition.

Below table shows how users can launch BE905A1 under all combinations of power
source selections and ACC switch mode:

=

ACC Switch
ON mode

ACC Switch
OFF mode
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Powered by AC adapter

Powerjack

S

@ Adapter plug @ : 2.1mm

AC adapter (Output : 12V/3A)

Powered by Cigar adapter

Power jack

M KIT-07 )
Plug@ : 21mm — Cigar adapter

(Output: 12V/24V, 3A with fuse)

::llh \W
o Ly
=~ R
| __E '-.‘
::[__-_A .\\3 \ A
A 5.5 mm (o 1B yd
B:2.5 mm y ~
C:9.5mm
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Power Key
When you supply power to BE905A1 from DC jack via AC adapter ~ Cigar adapter or by Li-ion

battery, the MDT will power on automatically without any key pressing at first time.

After that, as long as the power source remains on the device, users can turn on/off the
device by the Power Key as illustrated below, which is the rightmost button among the Keypads
at the front panel so that users don't need to remove/reinstall the power source to power off or

power on the device respectively.

Systemis OFF Systemis ON

winim

3
.

RV BE

&= @) €] 71 [€1 51 31 (2

Power key

Pressing key to turn on

System is ON Systemis OFF

e
.
A
]
aw
=

clalolollolzalc)

Power key

Pressing and hold around

4 sec to turn off
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2.2 Battery Pack

Install the battery pack

To install the battery pack, first turn BE905A1 off and detach the cover of battery room on the
back of the device by unscrewing the 2 screws on it, then lever the cover up from the groove.
Next, attach the battery connector into the socket as indicated and place the battery pack as
shown below. Place the cover back and screw it up to complete the battery installation.

(Reminder: Please always put the barcode label face of battery pack toward the up
direction and lay the battery in the battery room)

Put the barcode label side
toward to the up direction
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NOTE: After installing the battery pack, remember to check that you do NOT move the ACC
switch to the ON position accidently during the installing process; otherwise the device would not
be turned on/off normally.

ACC OFF mode

Charging the battery

To charge the BE90O5A1, you can plug in an AC adapter into the power jack of the device and
the other end into a wall outlet, or use the cigar adapter in a vehicle. When the battery is
charging, the battery light indicator is orange; when the battery is fully charged, the battery light
indicator is green.

NOTE: The battery cannot be charged via the USB port on BESO5AL.
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Battery Characteristics

Type Li-ion

Output 7.4V/[2.0A

Capacity 2500mAh (18.5Wh)

Charger Time About 2.5hr (from 0% to full)
Full-run 1hr
Idle (power on) 2 hr

Battery Life
Suspend 10 hr

Shut down (power off) 480 hr

Weight 100g

NOTE: The battery of BESO5A1 should only be seen as backup in case main power fails. It's not
suggested to regard it as a laptop or a smart phone battery with longer battery life.

Low-Power Alert of Battery

When your BE90O5AL1 is powered only by battery, below alert will pop up, indicating to connect a
charge. This alert will show up if the remaining battery power is less than 5%.

Battery |schemes | Device Status |

Power

Your main batteries are running Main battery Backup battery
wery low on power. Flease change

the beil:tte::ies at your nesxt ST Low i
HPREFELNILY. yery Low

Caonsult the manufacturer's Main batteries
imstructions for directions on
replacing or charging the main

Total tire used:

Warning: To avoid data loss, be sure Remaining pawer: 4%

to turn off your device before
removing the batteries.

ﬂ“%l’ower Properties || @S—) Z:41 PM |@ |%
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2.3 Bracket and Car Mount

For mounting the mobile data terminal in the vehicles, users can optionally purchase the
bracket and car mount, assemble BE905A1 with suction mount to the windshield or assemble
BE905A1 with screw mount in center console up to user's need.

Car mount with suction version

Bracket

Suction type holder
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Standard VESA mount

Besides the mounting solution as mentioned above, BE905A1 supports a standard VESA75
mount (MIS-D) 75mm x 75mm on the chassis of backplane so that users can combine their
preferred VESAT75 design bracket with MDT. Also, the depth of the screw hole is 5mm.
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If the diameter of screw hole in your VESA mount holder is larger than the insert nut of
BE905A1 VESA. You have to use these four washers attached in the parcel to prevent the
insert nut to be pulled up to cause damage.

Place washer on the insert nut if needed

Here we provide the store information of mounts of VESA 75mm for your reference.

1. RAM MOUNTS: http://www.rammount.com

2. Related VESA 75mm mounts list:
http://www.rammount.com/SearchResults/tabid/38/searchBy/description/criteria/0860690830650320550

53/Default.aspx
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2.4 Sun Shade

The purpose of the sun shade is to reduce the glare of sunlight that may cause the LCD screen
difficult to be read in the car. To install the sun shade, be noted to remove the bracket first if it's
been attached.
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2.5 2G/3G Antenna

To attach the 2G/3G antenna to the BE905A1 device, plug the antenna jack into the SMA
connector on the device, then screw the antenna by twisting the base of antenna in a clockwise
motion gently until it is tight and cannot be turned any further. To detach the antenna, grip the
antenna bulkhead connector and twist smoothly counterclockwise to unscrew it from the device.

= SMA connector (female) of GSM

>

bulkhead
connector

twist in clockwise direction to screw

NOTE: The 3G signal quality may differ according to the cellular network of your mobile carrier.

NOTE: The antenna connector of GSM and GPS is the same as SMA type. Please note that
the left side is for GSM module and the right side is for GPS module from the back view.

NOTE: When screwing the antenna into the device, please force gently to prevent breaking it.
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2.6 External GPS Antenna

In case better GPS signal reception is required or the solar window film is used in vehicle, an
external GPS antenna with SMA connector will be required. Please connect it to BEQO5A1 as
indicated. Please do stretch the antenna outside the car or outdoors with clear line of sight.

To install the antenna, just plug the antenna jack with force into the SMA connector on the
device.

SMA connector of GPS
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2.7 SIM Card

IMPORTANT: To install a SIM card, please turn your BE9O5A10ff first and then remove battery
pack in advance.

To install the SIM card, firstly detach the cover of battery room on the back of the device by
unscrewing the 2 screws on it, and then lever the cover up from the groove. Secondly, gently
push the SIM holder outwardly to loose it, slide the SIM card into the slot by aligning the notch
of SIM card with that on the SIM slot to match corners. Thirdly, push the SIM holder inwardly to
tighten it. Finally, place the cover back and screw it on to complete the SIM card installation.

1.Fushthe cover
inside to unlock

2. leverupthe cover
andtheninsertthe
SIM card

3 Pushthe cover
outside to lock




Rev. V1.2

2.8 SD Card

As illustrated below, plug the SD card into the slot after lifting the rubber cover. Users can see a
card icon on the rubber cover showing the correct position to put the SD card to the slot. Also be
noted, to remove the SD card, first make sure the SD card is not in the process of
reading/writing, then press a firm push on the card to pull it out.

-
-
-
—_—
o
-

KIT-01

KIT-01

IMPORTANT: Below table lists the SD card that has been verified OK for BE905A1 prior to this
user manual release.

BE905A1 SD Card QVL
Brand Specification

KINGMAX ® 16GB class 6
KINGSTON ® 32GBclass 10
PRETEC ® 38GBclass 10

® 1GB
SANDISK ® AGBclass4

® 38GB SDHC class 4
TOSHIBA ® 16GB class 10

® 2GB
TRANSCEND ® 4GBclass 2

® 16GBclass 4

N
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2.9 Reset Button

The reset button is used to reset the BE90O5A1 in case the device is halted somehow or boot
from bootable SD Card when you install a bootable SD card.

To enable this function, please find a pin-like object or straightened paper clip, push into the
reset hole, then press gently and remove it.

Reset button
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2.10 Audio

Internal speaker and microphone

The BE905A1 provides an integrated 2 Watt mono. speaker located on the back of the device.
The speaker is connected to the platform audio CODEC that can output a maximum volume of
88dB. Also on the top of the front, there is a built-in mono. microphone which can be used to

support hands-free voice communication.

speaker

microphone

s BOLYMIN

il 22\ indows Embedded CE 6.0

@l €] [€] [7] € 5] (1 [
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One 3.5mm headset jack is designed on the left side of the device for plugging a wired headset
to use in privacy. Once a headset is plugged into the jack, the audio output path will
automatically switch to the headset by default. For developers, they can programmably change
the output path via API. (Please refer to the section "Description of GPIO control functions™

in the BE90O5A1 programming guide).

3.5mm headset jack

Headset splitter cable
If users use headsets (KIT 11) to connect to BE905A1, some of them may encounter the

performance works inappropriately for hand-free voice communication. In this case, we suggest
using the headset splitter cable and your favorite headset to solve the problem.

Standard 3.5mm

microphone

Standard 3.5mm

.I ". -

ﬂ

headphone/earphone/speaker

G!{Ui'ﬂ
o

TT
=

D/HP_SENSE
IN

o ey
=
O
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Here list the recommended microphone specification when you try to find other one in
BE9O5A1:

® Microphone Sensitivity: -58+3dB (ODb=1V/ubar)

Speaker Normal Impedance: 32Q+15% at 1K Hz

Output S.P.L. :120dB+3dB

Input Power: Rated - 2mW, Maximum -10mW

[
[
[
® Frequency Response: 20~20,000Hz
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2.11 Multimedia

In Windows CE 6.0 core version, no multimedia player related software is included by default.
To verify the executable audio/video format supported on BESO5A1 platform, you could use the
3rd party media player to test it. Here we suggest to uses TCPMP(The Core Pocket Media
Player) to run some multimedia files. Below table shows the file formats verified.

rio_options | [ a] ] ] ——

00:07/02:03

||®»_,‘,> 11:31 AM |@ |%

Below table lists the supported audio/video file formats that can run on TCPMP player.

Type Supported File Format
Audio AAC-HE, AAC-LC, G.711, MP3, WMA
Video H.264, JPEG, MPEG2, MPEG4

In Windows CE 6.0 profession version, the built-in Windows Media Player supports following
codec (extracted from MSDN website).

Type Supported File Format

Audio e Microsoft Pulse Code Modulation (PCM)

e Microsoft GSM 6.10 Audio (GSM 610)

e Microsoft CCITT G.711 A-Law and u-Law

e Microsoft Adaptive Differential Pulse Code Modulation (MS
ADPCM)

e Fraunhofer MPEG-1 Layer 3 (MP3)

e Interactive Multimedia Association Adaptive Differential Pulse
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Code Modulation (IMA ADPCM)

e Microsoft MPEG-1 Layer 1

e Microsoft MPEG-1 Layer 2

e MPEG-1 Layer 3 (MP3) (sampling rates of 32 kHz, 44.1 kHz, and
48 kHz)

e MPEG-2 Layer 3 (MP3) (sampling rates of 16 kHz, 22.05 kHz, and
24 kHz)

e Fraunhofer Extension MPEG-2.5 (MP2.5) (sampling rates of 8 kHz,
11.025 kHz, and 12 kHz)

e Windows Media Audio (WMA) v2, v7, v8, v9
The following table shows the specific levels of support for
Windows Media 9 Series audio decoders.

Video e Microsoft MPEG-1 (MS MPEG-1)

e Microsoft RLES

e Microsoft MPEG-4 v2, v3, ISO v1

e Windows Media Video (WMV) v7, v8, v9 (including Windows Media
Video 9 Image)
The following table shows the specific levels of support for
Windows Media 9 Series video decoders
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2.12 RS232 Debug Kit

About debug kit

What if you falil to start the BE905A1 system while power is on? It may be hardware problems or
OS problems. We offer a debug port on the device for developers to connect it to your PC via a
RS232 debug kit in order to dump the boot messages to your PC to diagnose the root cause.
On PC side, you can directly connect this RS232 debug kit to PC COM port or connect to each
other by a USB-t0-R232 cable. Please refer to the below pin assignment table of debug board
to ensure the opposite connector at PC side to make the connection work normally.

DB9 Female Pin Assignment
of Debug Board

PORT ~ No  Description

NC
X
RX
NC
GND
NC
NC
NC
NC

Debug Port
Female

RS232 debug kit

wloo |~ |on || = oo | ro [ —

Dumping boot
message of BE9O5A1
When connecting BE905A1 to PC via debug kit, you should run a terminal emulation program
(e.g. Hyper Terminal or Putty) on PC side to show the boot message from BE905AL.
As to the related setting and usage, please refer to Appendix A - Dump Boot Message from
BE905A1 for more details.

IMPORTANT: If your BE90O5AL fails to start normally, you can capture the boot messages and
forward boot messages to technical support for diagnosis.
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2.13 USB Interface

BE905A1 offers two USB 2.0 interfaces - USB Host port and USB Device port, located on the
right side of the device. The USB Host port by standard type A receptacle, compatible with USB
2.0/1.1 device, can be used to connect mouse, keyboard or USB flash disk. As to the USB
Device port by type mini-B receptacle, it can be used to connect to PC with Windows OS to
transfer files between each other. For communication with PC, please refer to Section 3.4 for
more descriptions.

USB Host

USB Device

NOTE: If you want to connect external USB camera to BE905A1, please use USB Host. But it's
required to install corresponding USB camera driver, released from the camera vendor,
compatible for Windows CE 6.0.
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IMPORTANT: Below table lists some USB I/F peripherals that has been verified OK for
BE905AL prior to this user manual release.

BE905A1 USB I/F Peripherals QVL

Peripheral Devices Brand/Model
Wired Keyboard ACER KU-0760
Wired Keyboard Logitech Y-UR83
Wired Optical Mouse ACER SM-9020B
Keyboard + Mouse Logitech Wireless Combo MK260
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2.14 Multi I/0O Connector and Cable
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In order to provide a variety of featured interfaces that can lead to specific applications on
BE905A1, one 30-pin multi 1/O connector is offered on the bottom side of the device. By
attaching a multi 1/0O cable of around 2.4 meter length to the connector could extend the
connectivity to other peripheral devices for this MDT.
From below pictures, users can see the multi I/O connector and cable that are combined with

power cable, RS232 cable, ADC - GPIO interfaces and CAN BUS port.

Multi 1/O Female Connector

Multi /O connector

Pin Assignment of Multi I/O Female Connector

7 | ADC_IN1 8 | GND

9 | ADC_IN2 10 | GND

11 | GND 12 | GND

13 | CANH 14 | CANL

15 | GND 16 | GND

17 | IN1 18 | GND_GPIO

19 [ IN2 20 | GND_GPIO

21 | OUT1 22 | GND_GPIO
29 30 23 | OUT2 24 | GND_GPIO

25 | +30VAL_GPIO 26 | ACC

27 | +DCIN 28 | +DCIN

29 | GND_+DCIN 30 | GND_+DCIN

ADC CAN GPIO Power
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Multi 1/0O Cable Connector

KIT-09

Pin Assignment of Multi I/O Cable Connector

R5-232 Male

R5232C

FPower cable

CAN Bus

MULTI-IO PIM TABLE

Mo

Description

MNC

B

TX

MNC

GND

MNC

RTS

CTS

MNC

CAM BUS Male

MNC

CANMNL

GND

MNC

MNC

MNC

CAMNH

MNC

MNC

ADC1

ADCIMN (DC 0~320V)

GMD

ADC

ADC2

ADC IMN (DC O0~30V)

GMND

GFPIO

GPIO IN1

IN1

GMND

GPIO IN2

IMN2

GMND

ouT1

GPIO OUTL

GND

GPIO OUTZ2

ouT2

GND

GPIO POWER (DC 5~30W)

P |l (I [ [ [ b I b P | b | b | | | = | o | | I = D 0 | =l | [ | s | i 1l

GPIO POWER

GMND

Car
Fower

ACC Red

ACC

POWER + Yellow

POWER INPUT +12V/+24V

POWER.- Elack

POVWVWER GMND
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Power Cable
As illustrated below, they are the power cables among the multi I/O cable where the yellow wire

is "Battery +", the black wire is "Battery —" and the red one is "ACC".

e— satery +
i /——_c _—_— Battgry —_
=]

ACC

MULTI-IO PIN TABLE

No Description
Car ACC Red |ACC
o a POWER+ Yellow |POWER INPUT +12V/+24V
ower POWER- Black |POWER GND

Connect Power Cable to Car Battery
Below diagram illustrates the principle to connect power cable to the car battery.

-ttt T s s T T T T T T A
1 1
| |
| |
1 1
1 1
! ' ACC (red)
| A b
1 1
Battery -+ (yellow)
2 QU1 '
: z” § Auto Fuse Elox:
15 — ol o — ———
: IL - : Battery — (black) Power cable
: :
| @ @ |
! Car Battery VLA !

,.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
-

NOTE: If you want to connect power supply from the Auto Fuse Box of your vehicle via the
power cable, please consult your automaker or car dealers about the correct usage on Auto

Fuse Box.
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RS232 Cable
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A cable marked RS232 can be used to connect from BE905AL to peripheral devices with serial
port interface like barcode reader or sensor modules with URT from BE90O5A1. Below table lists
the pin-out definitions of this RS232 interface. To verify the functionality of this interface, we
provides a test utility for developers. Please refer to Section 4.1 for more detalils.

PORT

RS-232 Male

—— DBY9 male connector

=
o]

\ / N

\
\
\
4 -
T
_ ™
e
10 oy
30 .

i S
10 ’

©

N Hale /

Description

RX

TX

NC

GND

NC

RTS

CTS

W00 | ~J|h|u| sk =

NC
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ADC Interface

BE905A1 offers 2 ADC channels as illustrated below. Below table lists the pin-out definitions of
this interface. To verify the functionality of this interface, we provide a test utility for developers.
Please refer to Section 4.6 for more details.

2 ADC .
N pitch = 2.5 mm

N J_LJ

S o pve [ I L]

"
! PNt [ T[

\\
8 E

|

KIT-09

ol

)]
EI

(M) |.|’|.| ) (M N
/

|

Description

ADC1 1  |ADCIN (DC 0~30V)

ADC 2 GND
ADC2 1 |ADCIN (DC 0~30V)

2 |GND

Please also be noted that, before the testing you need to make a hardware ADC board by
yourself and connect it to the JST male connector (JST SMR-02V-B). Below is the circuit
diagram for your reference.

ADC Test Schematic

DC 5v~30v
]
™
<_. 2 1 ADC1
10K~100K { 2 GND
DC 5v~30V | 1
T = =
(o]
-{ 2 1 ADCz
10K~100K {"’ F) GND
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The tolerance range of accuracy of ADC
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Channel

Tolerance Range of Accuracy

CH1

+0.1V

CH2

+0.1~0.3V
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GPIO Interface

BE905AL1 offers 4 GPIO programmable ports (2x Inputs and 2x outputs), as illustrated below.
The following table lists the pin-out definitions of this interface. To verify the functionality of this
interface, we provide a test utility for developers. Please refer to Section 4.5 for more details.

Az [ ] J l U
v I
P PNt [ ]
e
///
s pitch = 2.5 mm
4% GPID
GPIO power

Description
GPIO IN1 ; IGNP}D
GPIO IN2 é ESNhfo
GPIO | GPIOOUT1 ; gﬁgl
GPIO OUT2 ; ghg
GPIO POWER ; gillg POWER (DC 5~30V)

Please also be noted that, before the testing you need to make a hardware GPIO test board by
yourself and connect it to the GPIO JST male connector (JST SMR-02V-B). In addition, the
logic high voltage of GPIO OUT1 and GPIO OUT2 are dependent on GPIO POWER supply
voltage, which ranges from 5V to 30V. Below is the circuit diagram for your reference.
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GPIO Input Test Schematic (for reference)
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]
DC 5V~30V !
') 1
Test-Board side : Multi /O cable side
I
SW1 :
TK~10K . . 1 _ﬁ_ 3 | I 1 TH1
7] a 1 2 GND
I
I
=
sSW2 1 -
TE~ 10K 1 ——— 3 : 1 INZ
20% 2 j E ] I 2 GND
I
I
I
I
I

GPIO Output Test Schematic (for reference)

T
DC 5v~30V :
Test-Board side : Multi I/O cable side
I
I
I 1 +30V _GPIQ
1 2 GND
]
I
e
T
LED 330 OHM ' [T oums
,’,fl‘ NN 2 GND
I
- 1
= 1
1
LED 330 OHM I 1 oUT2
1 ,-’,—*H NN : 2| onD
1
I
—— I
1
1
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GPIO Internal Circuit Diagrams in BE905A1

1. GPI
CPU SIDE
\\ MULTI /O SIDE
/ : 216 /{\
+PEV_ID +1PSV_ID MMBT 5045
o e
RE95 é Ri11 R127
TR 3 AN 100KM%
b25
g8 grnn & - — Ig::mllﬁp ﬁi o
Q511 C235
ZNTOG2 | Nl w2 :]:a.mF
o ~
a > ® 2 &
EL&17 ¥ K]
L —— LDZS4.38 _l'='-"_
Q14 GND_GFIQ
+IFEV_ID +1PEV_ID MMBTI9045
o 2
R596 $ R110 R126
10KT% > 3OKM1% 100K 1%
D24
8 GgPr 4K 5. Iglmnusw ﬁ"‘mw
as12
ZNTO02 |‘§ Uz
0 z o
ELB17 b4 - il
= = UDZS4.38 =
GND_GPI0
2. GPO
MULTI 170 SIDE
CPU SIDE e "F"
*:lWhL PO
552, a A100
+1PaY 10
DSTIJEGI:IBB 4

R53T ™ |
B GFO1 ) ELBT

+I0VAL GPIO

+1Pav IO

L 1
L] B%

)

B GPO2 3

SMA0G5PT ‘

é.

64

Rev. V1.2



Rev. V1.2

Q: How fast does it work on external GPIO pin via the Multi-IO Cable?

A: Sometimes it is handy to use some GPIO pins to implement a second or third port,

such as 12C, SPI, UART or PWM etc., called software 12C, software SPI, software UART,
software PWM for software real-time requirement application, even if running at low speed.
BE905A1 also can support this application. However, The toggle switch speed of GPIO pin is
200Hz (max), so we don’t suggest using it on simulate 12C application. The reason is the
maximum physical speed is lower than standard 12C’s speed. Even though, you still can use it
on low PWM control application, but please note that his speed is 200Hz (max).

For reference:

The official 12C bus protocol supports three modes of transfer rates:

® Standard Mode — Up to 100 Kbps

® Fast Mode — Up to 400 Kbps

® High-Speed Mode — Up to 3.4 Mbps

Connector type of ADC and GPIO

Since the connector type of both GPIO and ADC on the Multi I/O cable is the JST male
connector (it's the JST SMR-02V-B precisely), users should look for the corresponding plug-in
connector (the JST SMP-02V-BC) for their oppositely connected devices. Please refer to below
table for the details. It is suggested to use JST SMP-02V-BC to connect to JST SMR-02V-B,
which is the connector used for GPIO and ADC among the Multi I/O cable.

Receptacle housing (for pin contact) Plug housing (for socket contact)
SMR-02V-B, black SMP-02V-BC, black
SMR-02V-N, white (natural) SMP-02V-NC, white (natural)
By = i
== ; 3 [

-
10.2 s
75 18.2
1.7 7.4

@
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CAN BUS

There is another DB-9 male connector marked "CAN BUS" among the multi 1/0O cable. The
table below lists the pin-out definitions of this interface. To verify the functionality of this
interface, we provide a test utility for developers. Please refer to Section 4.9 for more details.

CAN BUS

Description

NC
CANL
GND
NC
NC
NC
CANH
NC
NC

CAN BUS Male

W oo~ bW b=
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A reference test for users to test the CAN Bus data transmission via the CAN Bus utility (please
refer to Section 4.9) can be carried out by connecting two BE9O5A1 devices. If you only have
one(1) MDT, you should find another CAN Bus device to complete test.

l- &
NN

S i

CAN BUS CAN BUS

Physical Measured valid transmitted distance of all interfaces of Multi I1/0O cable and USB

port
Max Data Transmission Distance (meter)
Interface . -
With Additional Cable

RS232 15
CAN Bus 35
GPIO 2.3
ADC 2.3
usB 5
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2.15 Kensington Security Slot

On the right side of back panel of BE905A1, you would find a slot of Kensington lock to provide
a deterrent to theft. This slot is compatible with all kinds of Kensington locks. When using this
lock in the vehicle, you can attach it around the steering wheel or other suitable position.

Kensington slot
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2.16 Rubber Cover

BE905AL is waterproof and dust resistant in compliance with the Ingress Protection (IP) ratings
IP54, which means it has undergone certified tests to measure its resistance levels to both dust
and water. IP54 ratings mean that BE905AL is dust resistant to limited ingress (no harmful
deposit) and is protected against splashing water.

IPX4. Protected against splashing water
IP5X. Protected against dust; limited ingress (no harmful deposit)

To ensure the water resistance in BE9O5A1, all rubber covers, including the right side and left

side rubber covers, battery-room rubber cover, SMA-CAP for unused antenna connector,
power-in connector rubber cover and Multi-lIO connector rubber cover, must be firmly closed.

pr——

Power-in connector rubber

Multi I/0O connector rubber

Right-side rubber Left-side rubber Battery room rubber SMA-CAP rubber

You can use BE9O5A1:
« In dusty environments, for example, on a construction site.
« When your fingers are wet.
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Even if BE9O5AL1 is resistant to dust and water, you should avoid exposing it unnecessarily to
environments with excessive dust, sand and mud or to moist environments with extreme high or
low temperatures. The waterproof ability of all rubber covers cannot be guaranteed in all
environment or conditions.

Never immerse BE9O5A1 in salt water or let all metal connectors in contact with salt water.
Never expose BE905A1 to any liquid chemicals. For example, if you're washing windshield or
dashboard by hand using liquid detergent, avoid bringing BE905A1 in contact with the
detergent. After exposure to non-fresh water, wipe BE905A1 using fresh water.

Normal wear and tear along with damage to BE905A1 can reduce its ability to resist dust or
moisture. After using BE9O5A1 in water, dry off the areas around all rubber covers. If all
connectors get wet, their function may be impacted until the water has completely dried. All
compatible accessories, including batteries, chargers, and hands free devices and micro USB
cables, are not waterproof and dust resistant on their own.

Your warranty does not cover damage or defects caused by abuse or improper use of BE90O5A1
(including use in environments where the relevant IP rating limitations are exceeded). If you
have any further questions about the use under IP rating of BE9O5AL, please call our sales for
help.
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3 Basic Setting on Windows CE 6.0
In this chapter, we will illustrate the basic settings on BE905A1 MDT with Windows CE 6.0.

3.1 Windows CE 6.0 Overview

ﬁh‘-’induws- Embedded CE 6.0

Windows Embedded CE 6.0 R3 is an operating system for a wide range of small-footprint
consumer and enterprise devices. Development tools like Visual Studio 2005/2008 provide an
integrated development environment (IDE) that enables you to build applications and Windows
Embedded CE operating system software in a familiar environment.

3.2 System Properties

Users can see the basic system information from Control Panel > System in Windows CE 6.0.

o (B v 2zt oM ﬁi%
% 0 P L & B P = T @
BoP Cortfcates  DatefTme  Diaing Depliy  Ingett Paril  Internet  Keyboad Mouse  Metwork and
Information Options Dighup Co.,
.
82 B U % 2 % © 0 @
Cwrir Pasword PC P Regond  Remove  Storage Styks BEER v s
Conmecton Settings Programs Manager Sounds
&3 Control panal (B mem 3 B
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General information
The device's system information like CPU, memory are shown in the General tab page .

L

System Properties m

General |Memary | Device Mame | d 4] »)
System
Microsoft® Windows® CE
Wersion 6.00
Copyright @ 2006 Microsoft Corp. Al
tights reserved.

This computer program is protected by
1.5, and international copyright 1w,

Media Player

Computer

Frocessar: i exas Instruments |

Memory: 164632 KE RAM
Expansion cards:
Reqistered to:

"5| |Q.*>1:2spm|f|%

@System Properties

Device name

The device name and description that are pre-configured are shown in the Device Name tab
page. The device name is used to identify this BE9O5A1 device to others computers and the
string in the parentheses contained in the Device description field is the released revision of OS
image from OEM.

Device Mame [ (| »)

Your device uses this information to
identify itself to other computers,

Device name (without spaces):
|EESDSAL

Dievice description:
[indowsCE Device(wi0S) : d C E 6. §

|Q,..¥> 1:26 PM |f|%

@System Properties
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3.3 Network and Dial-up Connection

Dial-up Connection To The Internet

The BE905A1 can connect to the Internet via the built-in 2G/3G cellular data network module.
Windows CE 6.0 provides a Dial-up Connection for related parameters configuration regulated
from your mobile network provider.

Please be sure to insert the SIM card into BE905A1 before using this function and then go
to Settings, click Network and Dial-up Connections to start.

2}

Racydle Bn

!
[#]

Intermet

3 Widows Embeddd CE6.0

Create A Dial-up Connection

1. Make a new connection.
2. Type your own connection name and choose "Dial-up Connection”, then click "Next" button.

File Edit View Advanced | > | | [=, ||
B %
Make New  USE Seridl ﬁz“g
Connection R
:""j:\l Make New Connection
= Type a name for the conraction;
| e
Select the connection type:
@ Did-Up Cornection
() Direct Connection
) wirtual Private Netwark (FPTR)
() wirtual Private Netwark (L2TP)
O PPP over Ethemet [PRPCE]
< back |[Next> ]
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3. Select COMY7 port as illustrated below and then click "Next" button.

File Edit View Advanced | > | ][22 o[l

B = 2

Make New | USE Serial COMS: Gy

Cannaction \jf

<Back | Mext> |

4. In "Port Settings" page, set setting as illustrated below.
File Edit View mml[xlr_ﬁ‘llﬁ:vhﬂl

B % 9
Make News  LUSB Serial COMS:
Connection

—
_1|::> Port Settings | cal ptions |
WS
Connection Preferences
[l fuser s pples dd BaudRate 115200  |¥]
= Data Bits. IB :I
Stop Bits |1 :i
DL&QWMam P
Fow Control SR~ ]

NOTE: In this step, you may encounter a weird
situation as right screenshot while inputting text
via virtual keyboard, that is, several virtual
keyboard dialogs duplicated at the same time.

It will not affect the normal operation of dial-up
connection and users can just close the setting
dialog so that the duplicated virtual keyboard
would all disappear.
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5. In"Call Options" page, input the command string in the red rectangle field. Please note that,
the last double quoted string (e.g. "internet” as illustrated below) is the APN offered from your
mobile network provider and add the PAP string by case. You should modify it accordingly.

Fle Edit View Advanced | » | |[5, =[]

B 2 2
Make New | USE Seridl  COMS: o)
Connection =

Device Properties E Eﬁ
Port Settings | Call Options ||
Call Setup
Cancel the call if not connected within |12E| seconds
[v] Wait for dial tone before dising
‘Wait for credit card tone |0 seconds
Extra 3< (special modemn commands may be inserted into the dial string)
+cgdcont=1,"IP", intemet”

< Back | HNext > |I

ot etrgs o ptors |
Cal Satup
[¥7 Cancel the b ot conncted withn 175 seconds
[ it o il o sone kg
Wit fr odtcad e [ ok

Extra Settings (spackd modem commands iy be imizeted into the dl strng)

1+cm‘tmt-:.'|=".'9.wma vorkifore da*

6. Click "Next" button to continue.

File Edit view Advanced | > | |2, -|iif|

B = %
Make New  USB Serial COMS: =
Connection ()]
Modem
il comecton

Select a modem:

_ <Back |[ Next> |

7. Input "*99#" string in the Phone number field to finish the setup.

File Edit View Advanced || > | | [®, o= ||
= = 2
Make Mew LISE Serial COMS: Y
Connection L
Phone Number
if!- 21wy Connection
Countryfregion cods:
Area code: [
Phore number: n*gg# |
[ Force long distance
[ Force local
| <Back |[ Finish ]
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Activate The Dial-up Connection

1. Double click the connection item you've created in previous configuration and then tap
"Connect" button. Note that the "User Name", "Password", "Domain" fields are not necessary
parameters and depend on your mobile network provider. Please contact your ISP for
confirmation.

File Edit View Advanced | »|-|[=; |

.
Make New My 1USB Serial COMS:
Connection | Connection

Fa
L e ;
Dial-Up Connection m

-"l_'j;l My Connection

User Mame: I
Password:
Diomain:
[ ] Save password

2. The connection status would be "Connected" if successful. Then you can use the web
browser like IE or other browsers of 3rd party to access web.

File Edit View advanced | » || [, |
B #H 2 #

Make New! My UsB Seidl  ome:
Connection Connection COMS:

My Connection Status

NOTE: When using a dial-up connection to transfer/receive data over your carrier's cellular
network, additional fees may result. For more information, please contact your carrier for your
cellular data plan.
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3.4 Communication with PC

Connect To PC

As illustrated below, please connect BE905AL1 to your PC by an USB cable.
Note that on the BE9051 side, you have to use USB 2.0 Device port by mini-B type.

USB Cable
USB 2.0 Device

BESO5A1

Install USB Driver

Windows XP
On Windows XP system, there is no need to install extra USB driver. Once you connect

BE905AL1 to PC and power on BE905A1, Windows system will recognize BE90O5A1 normally.

Windows 7 (32-bit/64-bit)

On Windows 7 system, you NEED to install USB drivers while connecting BE905A1 to your PC
at first time. Please use the compressed files named BE9O5A1_USB_Driver_Win7(32-bit).rar
or BE90O5A1 USB_Driver_Win7(64-bit).rar attached in the SD card according to your
Windows 7 version.

1. Go to Device Manager, you should see Unknown device item shown in the list.
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File Action View Help
s m|E HM| & =5

- g WINT7USE-XQUZMALU

o 339 Batteries

::3- i Computer

i Disk drives

. B Display adapters

b ei} DVD/CD-ROM drives
: % Human Interface Devices
-4 IDE ATASATAPI controllers
= Keyboards
B Mice and other pointing devices
@ Mobile devices

@ Microsoft USB Sync

ﬁ Meonitors
?

2R -]

h - R -

‘-

Metwork adapters

all -
| in Unknown device |
Ports (COM & LPT)

[ -ﬂ Sound, video and game controllers
-8 Systermn devices

b - a Universal Serial Bus controllers

2. Right click mouse on the Unknown device item and click Update Driver Software...

File Action View Help

as | MO HEHm | BE&S

4 g% WINTUSE-XQUZMAU
o agp Batteries
[:,--ﬂ! Computer
i g Disk drives
» e Display adapters
b gis DVD/CD-ROM drives
» (% Human Interface Devices
b g IDE ATA/ATAPI controllers
» 2= Keyboards
» -/ Mice and cther pointing devices
»-[@ Mobile devices
» & Monitors
trf MNetwork adapters
4[5 Other devices
- [ Unknown device|

o 19 Ports (COM&LPT)|  ypdate Driver Software...
»-% Sound, video and g Disable
oM System devices ot
b Universal Serial Bus nn
Sean for hardware changes
Properties

3. Click to enter Browser my computer for driver software item.
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Pl Acin. i .
G T L
gy WINTUSE-KQUTZMAY

o 4 Batteries
o B Computer
o Dk derves.
o 1S, Display sdnptess
1wl BADACD-ROM drives

o Mice and ather painting . P

8 ; Haw do you want to search for driver software?

o IS Monitors

o A Network adapters . :

4 [ Other devices # Search automatically for updated driver software
hwﬁt Windows will seaech your computer and the Internet for the letest drrver software

» T Ports ([COM & LPT) far yeur device, unless you've disabled this feature in your device imtallation

» % Sound, vides and game d it

1 {8 Systemn devices

2 Browse my computer for driver software
Lecate and install divver softwane manually.

4. Browse the folder containing required USB driver files which you stored on your PC.

Fbe Acion View Help

e nOEm &8s

. IDEATARTAP controlle 9 Il Updste Driver S E——
= -} Mice and other painting
B Mabile devices

= IS Menitors

o F Metuenik adapters Sessch fordmer s | Desktop
4 [ Other devices T b 4 Libgaries

b B Administeator

| Select the foider that conftaing drivers for your hardware.

5. Start installing...
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e —
e Acien Veew Help
e mDIEm e RS

»[ Miceanduther pointing {{  1oalling diriver software..

[ | ——

6. Installation finished

e, Action . ¥iew: Help
e |m OHml& &G
4 g WINTUSE-XQUTMAY
oA Batteres
» {M Computer
b g Disk diroes

Windows has successfully updated your driver software
Windews has finished mstalling the dirver seltmare for tha device

.‘ ‘Windows Mebile- based deace

7. You'll see the BE9O5A1 item appears, indicating the driver has been installed successfully.

80



= Device Manager
Eile Action Miew Help

o | | E H| & B %S

o = WINTUSE-XQUZMAL
. 339 Batteries
- -I& Computer
b Disk drives
B Display adapters
b g DVD/CD-ROM drives
o 0% Human Interface Devices
g IDE ATASATAPI controllers
» = Keyboards
: !j, Mice and other pointing devices
a [l Mobile devices
[ Microsoft USB Sync
o B Monitors
.-F Metwork adapters

4 KB Portable Devices
5T Ports (LOM & LPT)
o -3y Sound, video and game controllers

oM Systern dewvices
o - i Universal Serial Bus controllers

Install Synchronization Software

Windows XP
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On Windows XP, Microsoft provides a desktop ActiveSync program to allow a Windows CE
based device to be synchronized with PC. Please download ActiveSync 4.5 from
http://www.microsoft.com/downloads/details.aspx?familyid=9e641c34-6f7f-404d-a04b-dc09f81

41141&displaylang=en&tm or find this program from SD card.

Then launch and install on your desktop PC.

[® Microsoft ActiveSyne 4.5

License Agreement
Please read the folowing license agreement carefully.

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT ACTIVESYNC 4.5

These license terms are an agreement between Microsoft Corporation (or
based on where you live, one of its affiliates) and you. Please read them.
They apply to the software named above, which ncludes the media on which
you recemed it, if any, The terms also apply o any Microsoft

()1 do ot accept the berms in the Bcense agreement

o

()1 accept the berms in the kicense agreement]

| =<geck || mets || Cancel
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i Microsoft ActiveSync 4.5

Installing Microsoft ActiveSync 4.5
The prograim features vou selected are Bbeing instalisd,

L] Plaase wal whils the Sstup Wizard installs Microsoft ActiveSync 4.5, This
may kake seversl minukes.

Status:
Copying new files

1IIH‘I ]

® Microsoft ActiveSync
File Wiew Tools Help

No partnerships

i ~ L
'.\"5‘ >

Mot connected

Hide Details 2

Information Type Status

Windows 7 (32-bit/64-bit)
On Windows 7 systems, you need to use Windows Mobile Device Center, a synchronization
software program developed by Microsoft, to synchronize Windows CE based devices.

For Windows 7 32-bit version, Please download Windows Mobile Device Center 6.1
from http://www.microsoft.com/en-us/download/details.aspx?id=14.

. |@ dr\.fu.pdate-xﬂﬁ
Then launch and install on your desktop PC.
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For Windows 7 64-bit version, Please download Windows Mobile Device Center 6.1
from http://www.microsoft.com/en-us/download/details.aspx?id=3182.

Then launch and install | S dnupdate-amdsd o vour desktop PC.

(] Certer Driver Update

Time remaining: 1 seconds

Windows Maobile Device Center h_

0| Freparing to inztall .
I

w Mobile®

=

3T t .
LG probile Davice Seings
o

NOTE: The software download link is maintained by Microsoft. If you fail to download from
above URL, please visit Microsoft Download Center for further search. On the other hand, you

can still get the above 2 software installer from the SD card.
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File Transfer

Once you can connect BE905A1 to PC successfully, you can transfer files between each other
by synchronization software.

Windows XP
1. This dialog of ActiveSync will pop up automatically if you power on BE905A1 when
connecting to PC. Then Select No and click Next button.

New Partnership

Set Up a Partnership

Befare you can synchionize information batwesn wour
~ | mobile device and this compulter, you must set up a
| partnership betwean them.

| Would you bke to set up a parinership?

Oxes

Set up a paitreiship so that | can synchionize
informabion between my device and this computer,

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

device az & guest zo that | can copy o move
mfoimation belween my device and thir computer,

Mewt> J | Concel | [ Hep |

2. Once the USB connection is established, your ActiveSync will show a Connected status.
The green circle means the connection between PC and BE90O5AL1 is done successfully.

& Microsoft ActiveSync
Gle Wew Tools Help

[/ Explore

Guest
1 H
Connected @

Hide Detals &

Infarmation Type Status
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3. Click Explore and browse into the folder of BE90O5AL1. You can easily transfer files between
PC and BE90O5A1 now.

Other Places

i My Compute:
] M Documents
) Shared Documents
W My Neterork Places

Storage Card Temp

2

Windows 7 (32-bit/64-bit)

1. Once the USB connection is established, your Windows Mobile Device Center will show
a Connected status. Then select Connect without setting up your device.

O i o e o =l
o-

Hema

L Wik

"» Mobile’

(0. :
— I TR 5 Sel up your device

Gt Outicok contact, cabendar e-mad dnd olher
information on your device

o Conneced
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2. Select Browse the contents of your device, then you can transfer files between PC and
BE9O5A1.

+ L2,
2 &

) Windewws Mobide Device Canter
by rHome b Quick Connect

; . Windows i :
» Mobile

=TT

&L Local Disk (0
& CD Drive (D) Vit
@ VetualBaast X |
R EEsal

(=] 1

- Ntwork

P

Y3

R e e s
[« ed \ Mobile ice Settings
q" onnect! et Devi [+]

7 fems
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3.5 Auto Startup Application

Developers who want to launch specific applications after system boot up can follow the Auto
Run procedure as below.

Auto Run
The Auto Run procedure will look for four kinds of files and execute the file according to
following prioritization:

1.

2.
3.
4

Startup.bat under path "Local Storage" in eMMC.
Autoexec.exe under path "Local Storage" in eMMC.
Startup.bat under root path in SD card.
Autoexec.exe under root path in SD card.

By above rule, users can either edit the batch file "startup.bat” to execute the specific
applications on PC and place the batch file into eMMC or rename the specific executed

application to "autoexec.exe" and then place it into eMMC or SD card. Please be noted the

procedure will stop once the priority one is found, for example, if the "startup.bat” is found, the
Auto Run will stop finding next "autoexec.exe" even if it exists.
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3.6 OS Update

We provides a software utility for customers to update WinCE OS image on BE90O5A1. The
following picture is the main screen of the OSUpdate program which you can find under the
\Windows folder.

Information of current Information of new OS5 Indicate where to put

running 05 new 05 imaee

0OS update ¥1.00

Current version New version Destination

WINCE 6.0 CORE

WiInCE 6.0 CORE @ = 10 %

o5 w1i.08

o5 1.09

d

() S0 card
Loader @ |1.11 Loader @ |1.12
| ‘ Update Start OS update process
Exit Exit O5Update program

Indicate the status of 05 update process

Operation Procedures

STEP 0. Plug in AC power then execute “OSUpdate.exe”.

STEP 1. Select the destination storage device on which new OS will be put.
STEP 2. Click “Update” button to move to next step.

STEP 3. An information screen will be shown as below:

In order to avoid data lost, please confirm following items:

. Use external AC power for power supply.

. Exit all running programs.

. The device will be power off after OS update.

. There are more than 50 MB free space in the destination storage.

. Use the bootable SD card comes with the device.

. The bootable SD card has been insert into SD card reader of the device.

[ TR Oy (R N P (R N

Start 0OS update Cancel
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Please read each item carefully and click “Start OS update” button to start the update process
if you agree and make sure your device match all items or select “Cancel” button to go back to
main screen. The 5™ and 6" items only be shown in case of you select “SD card” as the
destination storage device.

STEP 4. If you decide to start the OS update process, the program will start to update OS image
as below. Please DO NOT power off the device while updating OS image.

0S update ¥1.00

Current yversion HNew ¥ersion Destination

WINCE 6.0 CORE WInCE 6.0 CORE @ ervic

05 W1i.08 05 W1.09 O =0 card
Loader @ (1.11 Loader @ |1.12
|Update 05 image ... Please DO WNOT power off device, | Lpdate

E Exit

STEP 5. The program will power off the device after finishing the OS update process.
Click the power button to boot your device by new OS image.

NOTE: Here are rules for OS update that customers have to follow up to avoid OS update fail:
1. Core version OS could only be updated to the devices built-in core version OS and only
devices built-in WIinCE professional version OS could update via professional version OS. The
“Update” button will be disabled in case of invalid OS checked.

2. Please plug-in external AC power adapter before executing OSUpdate.exe. The “Update”
button will be disabled without external AC power.

89




Rev. V1.2

3.7 Factory Reset

We provide a FactoryReset program for customers to reset all registries to default values. The
following picture shows the main screen of FactoryReset program.

Factory reset v1.00

Warning:
1. This program will reset all registry to factory default values.

2. Remember to backup your registry data before execute reset function.

3. The device will be power off after reset function.

RESET EXIT Exit program

Reset all registry to default value

Operation procedures

Step 0. This program will reset all registries to default values. Remember to perform backup
before executing the reset function.

Step 1. Click the “RESET” button to execute the reset function. Below dialog will pop up to
confirm with the user again:

Warning

This function will reset all registry to factory default
yalles, Are you sure to continue?

Back to main screen
without any action

Execute the reset function

Step 2. Below dialog will appear after finished reset function, click “OK” button to power off
device:

Information

@ Reset registry values Ok, The device wil be power
off,

Step 3. The registry values will revert to default values after device re-boot.

90



Rev. V1.2

NOTE: The time zone value will reset to factory default after device re-boot. Users must
configure the time zone manually after factory reset.
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We provides several test utilities to help developers verify the correctness of hardware

modules/peripherals function on BE90O5A1.

Below table lists the current available test programs. Please refer to the following sections for

more details.

Utility Name Stored Path

Description

Serial Port Test \\Windows\SerialPortTest.exe Send/Receive data through COM port

GPS Test \WWindows\GPSTest.exe
GSM Test \\Windows\GSMTest.exe

GPRS Test \WWindows\GSMTest.exe

GPIO Test \\Windows\GPIOTest.exe

ADC Test \\Windows\ADCTest.exe
Keypad Test \\Windows\KeypadTest.exe

Backlight
Control

\\Windows\BKLTCtrl.exe

CAN BUS Test \\Windows\CANBusTest.exe

Light Sensor  \\Windows\LightSensorTest.e
Test xe

Setup the GPS connection to receive GPS
message, display current GPS status

Test basic GSM functions, like phone call or SMS

Establish cellular data network connection to
access Internet

Verify all GPIO functions ; test audio
output(internal speaker or earphone) function

Verify each ADC channel functions

Verify 7 user-defined keys functions
Adjust the brightness of LCD backlight

Test basic CAN Bus functions like "transmit" or
"receive” messages; set acceptance mask and
filter for CAN Bus

To read illumination value from the built-in light
sensor and adjust brightness automatically
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4.1 Serial Port Test

About Serial Port Test

This program let user send/receive data through selected COM ports. There are 4 available
COM ports on BE905A1, following table lists simple description of these COM ports:

Working Parameters

Port Name Description _ _ .
(Baud Rate/Data Bit/Parity/Stop Bit)

COM2 |Port for GPS module 9600/8/N/1

Baud rate (bps):

COM3 |Public RS232 port
4800/9600/19200/38400/57600/115200

COM6 |Port to send AT command to GSM module 115200/8/N/1

COM7 |Port for dial-up network 115200/8/N/1

Utility Snapshot

Port : [SENN ~] Databit: g ~]|  Parity: |hore -] Select serial port and
BaudRate ! [11s200 [+ Swpbit: |y =l setup its parameter
Open/close Open port
selected serial port
TX RX
ahc A =

Data will be sent by

Received data

selected serial port

Clear Tx Clear Rx | Exit

Send data Clear sent data in TX Clear received data in RX
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Operation Procedures

STEP 1. Take COMS for example, connect BESO5A1 to PC or another device by RS232 cable.

STEP 2. Select serial port from the drop-down list and then set all parameter values.

STEP 3. Click “Open Port” button to open selected serial port.

STEP 4. To test the sending function, input data in "TX" text-box and then click “Send” button to
send "input data" through selected serial port.

STEP 5. To test the receiving function, send data from the device connected to BE905A1, all
"receive data" will be shown at "RX" text-box.

NOTE: To test the COMS3 port, you must use the DB-9 male connector of the Multi I/0O cable for
this test utility.
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BE905A1 has a built-in GPS module, and by this program user can receive and parse GPS
data to show related geographical information on the window.

Utility Snapshot

Datafrom

GPS module

GPSTest ¥1.00

Tap to open GFS

Date - |z012-06-07

| Time : fn1:46:12

] T T <

Altituche : 195.5

g

Latitude : by 244 13' 311"

speed s B3 Jkmar

i
11

[ Show GPS message

| uUpdsterate |1 | see(1-€0)

| Exit

HGPGSA,A,3,22,25,18,31,09,12,14,15,,,,,1.89,1.13,1,52*00 -
$GPGSY,3,1,11,09,14,043,32, 12,41,061, 32, 14,40,329,27,15,10,(
GPGSV,3,2,11,18,62,156,29,21,11,187,,22,68,303,28,25,61,13:
$GPGSV,3,3,11,27,02,049,21,29,03,146,,31,3Close GPS port.

dl

W ;]

Received GPS message will be shown here.

This display area is updated automatically

accordingtothe value of Update rate.
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Operation Procedures

STEP 1. Click “Open GPS” button to set up the connection on GPS module.
Once the connection is set, the program will show SNR of Satellite Vehicles, date,
time and acquiring status. Other information will be shown while the acquiring status is
fixed as 2D or 3D.

STEP 2. If the “Show GPS message” check-box is checked, all received GPS message will be
shown in the message text-box. In addition, “Clear Message” button could clear all
messages in the text-box.

STEP 3. User could change the value of update rate by clicking “Update rate” button to send
the value to GPS module to set the output frequency of GPS message.

NOTE: To test the GPS function, you should position the device on the place where the GPS
satellite signal is well received, like open sky area.
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4.3 GSM Test

About GSM Test

This program let user test the basic GSM functions such as phone call and SMS.

Utility Snapshot

Signal strength Mame of mobile
Cellular connectiontype

rangedfrom 0~5 network operator

Response message

from GSM module

Inputthe phone
number here
Clickto dial out
Inputthe short § I
Zuast | | Send Clickto send SMS

message here

answer call || Hangup Exit
This button will be activated This button will be activated
while incoming call occurred. while onthe phone call.
Clickto answerthe call. Clickto hang up current call.

97



Rev. V1.2

Operation Procedures

STEP 1. User could dial or answer a phone call if the GSM Status shows “OK”.
If GSM Status shows “Open COM error”, please close this program and check if there
is other program using GSM module or COM®6 port.

STEP 2. Input the phone number and click “Dial” button to create an outgoing call.

STEP 3. If there is an incoming call, the ring sound will be played and the “Answer call” button
will be activated. Click “Answer call” button to answer the incoming call.

STEP 4. The “Hang up” button will be activated while a call was set up. Click “Hang up” button
to disconnect current call.

STEP 5. If there is an incoming short message, a dialog as below will appear to show the
message content, sender and date of received short message.

Meszage:test message
Frorm;+88697 5697350
Date:12/06/08,14:07.57

NOTE: You must insert SIM card in BE905A1 before power up to try this test utility.
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4.4 GPRS Test
About GPRS Test

This program let user create GPRS connection and send HTTP command through GPRS
network by AT command.

Utility Snapshot

Signal strength Mame of mobile
Cellular connectiontype
ranged from 0~5 network operator
GEM signal: 4 |
Response message
GSM status: |o+< i
from GSM module
GSM | GPRS(HTTP)
: I T Create/Disconnect
Access Point Name(APN) : "nternet I | Ccmect+—
GPRS connection
i =
SendHTTR HTTP address and
nd : e InputHTTF address
commandto ~ commana :
™ and command here
server =~ Send command ==
-
Server reply A
Clearmessages in
Clear Reply Msg
Serverreply area
Exit =
Close current GPRS Serverreply area

connection and exit

Note: This test utility is only a simple program for limited AT command input fields to create
GPRS connection to server. It may not contain all possible AT command connection
parameters from some mobile network providers in the world. So if you fail to connect
to server by this test utility, please try to test your case by using "Network and Dial-up
Connection" setting described in Section 3.3.
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Operation Procedures

STEP 1. Input Access Point Name(APN). Please check this value with your mobile network
provider.

STEP 2. Click “Connect” button to create GPRS connection by input APN. If the connection is
set up successfully, the “Connect” button will become “Disconnect” and the “Send
command” button will be activated.

STEP 3. Input HTTP address and command, for example http://www.google.com. Then click
“Send command” button to send out HTTP command via GPRS connection. User
could change the value of HTTP timeout before sending out HTTP command,
considering some HTTP commands need more time to transfer data.

STEP 4. After receiving all data from server, the program will show all data at “Server reply”
area and display a dialog as below to indicate that all data from server has been read.

Gougat ] ¢ [Ghunghwa Telecom |

GEM staus: IHT TR Balrving resporese from serer ]

GaM GPRSMHTTP) |
Aceiss Point Nama(aPh) |-'-3ne'. | Discormect I
HTTP brmout -
L ——T
mﬂﬂmaﬂ e ook Com
et HTTE: Frishod HTTP data trnsfor, ——.
s o | HTTP: Finished HTTP data transfer,
A |
Server regly /1.0 200 o -
3 Thaa, O7 Jur 2002 00 4830 G T
Clear Fegly Mg
; privatm, mac-age=0
Coritent-Type: texthiml; charsst=BigS
Exit I -

STEP 5. User could clear data in “Server reply” area by clicking “Clear Reply Msg” button.

STEP 6. Click “Disconnect” button to close current connection, or “Exit” button to close current
connection and exit program.

NOTE: The reception quality of 3G connection may depend on what area you're in or what
frequency is used
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4.5 GPIO Test

About GPIO Test

The program will get the status of GP output pins at start up and update current value of all GP
input pins every 0.5 second.

For input values, green LED icon means HIGH and red LED icon means LOW.

For output values, checked status means HIGH and unchecked status means LOW.

For speaker switch item, it's used to switch the audio output path, either internal speaker or
earphone.

Utility Snapshot

GPIOTest ¥1.00 _Ix
& Inputl [ Outputl Enable/Disable GP Output Pins
e II'WE |—; Ouipu12 * Checked status is HIGH.
*Unchecked status is LOW.
[v| Speaker switch
Meonitor GP Input values Audio output path switch
*Green LED icon is HIGH HIGH: Audio output frominternal speaker.
*Red LED icon is LOW LOW: Audio output from earphone.

NOTE: You must use the JST male connector on the Multi I/O cable for this test utility. Moreover,
an extra hardware board is needed. Please refer to Section 2.14 for GPIO paragraph.

Operation Procedures

STEP 1. Connect the extra hardware test board to BE9O5A1.

STEP 2. User could click the check box to change the output value.
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About ADC Test

This program will show the input analog voltage value (ranged from 0~30V).
By default, this program will read ADC values per 0.5 second.

Utility Snapshot

ADCTest ¥1.00 | x|

[v HDC Channel }_1 | ] here shows walue read
from ADC channel

press to start reading
ADC value

Start

Operation Procedures

Rev. V1.2

STEP 1. User needs to input a voltage (available from 0~30V) to the ADC channels.

STEP 2. Click check box to select the ADC channels to be read.

STEP 3. Click “Start” button to start reading ADC values of selected channels.
The “Start” button will become “Stop” button while start reading.

STEP 4. Click the “Stop” button will stop the reading action.

NOTE: You must use the JST male connector on the Multi I/O cable for this test utility. Please

refer to Section 2.14 for ADC paragraph.

NOTE: The converted ADC value may have little deviation with the real input voltage.
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4.7 Keypad Test

About Keypad Test

The 7 LED icons on this program will be mapped to the 7 physical buttons (except the POWER
button) on BE9O5A1.The LED icon status will be changed corresponding to the selected button
pressed(Green color) or un-pressed(Red color).

Also a message will be shown in the message field while the LED icon status of the button is
changed.

Utility Snapshot

Keypad test ¥1.00 ! b4

Please press the button of keypad

() i [ [ i -l LED icon

R

KEY 2 up / message field

Key1 - I|| Key 7 POWER

Operation Procedures

STEP 1. User could press any one of 7 buttons and see if the LED icon status is correct or not.

NOTE: Multiple key-press detection and decoding (two Keys fully compliant but more than two
with some limitations).
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4.8 Backlight Control

About Backlight Control

User could use this program to adjust the brightness of LCD backlight.
The adjustment value is from 20 to 100.

Utility Snapshot

Auto backlight brightness

adjustment function

Backlight brightness control ¥1.01

[v] Auto Backlight control

Drag the slider to adjust backlight brightness:

40 Backlight brightness value

B
%

Exit

Exit program and save current brightness value if auto
backlight brightness adjustment function is disabled

Operation Procedures

STEP 1. Check/Uncheck the “Auto Backlight control” check box to enable/disable the auto
backlight brightness adjustment function.

STEP 2. If the auto backlight brightness adjustment function is enabled, the backlight
brightness value will be update automatically.

STEP 3. If the auto backlight brightness adjustment function is disabled, drag the slider to
change current brightness value of LCD backlight.

STEP 4. User could use the first button S0S of keypad to ON/OFF backlight.

STEP 5. Click “Exit” button to exit the program. Current brightness value will be saved if the
auto backlight brightness adjustment function is disabled.
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4.9 CAN BUS Test

About CAN Bus Test

CANBusTest program let user test basic CAN bus functions such as transmit or receive

messages via CAN bus and set acceptance mask and filter for CAN bus. Below snapshot
shows the main operation screen of CANBusTest program:

Utility Snapshot

Setting area

Status area

CANBusTest

rSetting -
Baudrate : [1° = | | |
Mode : |NORMAL_MODE |w| Change mode I

[RCv_ExT_FILTE »| EXT
Mask D:0x |}'IT [

Filter 0:0x IZ_BEI [l
Filter 1:Dx| ]

[Rev_ExT_FILTE > EXT

Madclml?ff [

FStatus
Bus state : [ERROR_ACTIVE [ Log data
0P mode : [NORMAL_MODE L] el cite
TxMsgToSend ——
TEC fo Critical : [0
REC F Medium E

| SBi‘ldf&El‘ti'g | | Clea*lda'ta | Exit |
Time | o | Tx/m |rTR o |pata/ | T Priority | -
2012-09-11 14:21:538  (haD00DD0ZE0 Rx M 3 == TF=7F-7F-7TFJ7F
2012-09-11 14:21:58  OxD0000ZE0 Rx Y 3
2012-09-11 14:21:538 000000500 Fx M 3 -10-10
2012-09-11 14:21:58  Ox000002E0 TX M 8 =JE-TE-TE-FE-/E-TE-/E CRITICAL
2012-09-11 14:21:58 | 0x00000S00 N 3 1E-10-00 CRITICAL
2012-09-11 14:21:58 | 0x00000280 N 8 00-7F-7F-7F-7F-7F-7F-7F
2012-09-11 14:21:57  OeaDOOOOZ20 Y 8 — ll

'l

Message list

Setuptransmitdata

Alltransmitted and received

messages will be shown here

Clearcontent of data display area
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Mode selection —

Filter mode =————]

Setfilter mode and

masksfilter for

receive data

Baud rate selection.

The list will disable when

CAM busis open.

Open

IClose button.
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The text will become "Open “when

CAM busis closed.

-Setting
Baudrate : |12 ] Close
— Wode: [NORMAL_MODE |v] | Change mode

"""!'E- AL

.

EXT

[RCV_ALL

(Mask 0:0x [7ff

Filter 0:0x Eau | |

L—'T'\

»| EXT

Filter 2:0x

J@sk 1:0% |76

Filter 3:0x

Filter 1:0x | | ]
b y.

==

Filter 4:0x
ilter 5:0x

Definition of CAN bus operation mode

m
I =
I =

Change operation

mode of CAMN Bus

== Maskandfilter

setting values

Operation mode

Description

NORMAL_MODE

Actively monitor all bus messages and generates acknowledge bits,
error frames, etc. This is also the only mode in which the 905A could
transmit message over the CAN Bus.

SLEEP_MODE

The TXCAN pin will remain in the recessive state.
Wake up when bus activity occurs or setting to the other mode.

LOOKBACK_MODE

Internal transmission of messages from the transmit buffers to the
receive buffers without actually transmitting messages on the CAN
Bus. The acceptance filters and masks can be used to allow particular
messages only.

LISTEN_MODE

No messages will be transmitted in this mode (including error flags or
acknowledge signals). The acceptance filters and masks can be used
to allow particular messages only.
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Acceptance Mask and Filter

BE905A1 provides 2 sets of acceptance mask and filter for user to sieve out necessary

messages from incoming messages. Below diagram shows the receiving message flow of CAN
bus driver of BE905A1:

C
A Mask 0 Not match Mask 1

h _q- i
N Message Filter 0~1 Filter2~5
b

Pass filter Pass filter

u
8 Received message buffer

Following table is the truth table of mask and filter value:

Mask Bit n | Filter Bit n ?QEEF.%T R‘“;’j;::tp;i‘t’;
0 X X Accept
1 0 0 Accept
1 0 1 Reject
1 1 o Reject
1 1 1 Accept

Note: ¥ = don't care

Combining 2 filter modes, acceptance mask and filter, user could receive message and ignore
the other messages. Here we list the definition of filter mode:

Definition of Filter mode

Filter mode Description

RCV_ALL Turn mask/filters off, receive any message

RCV_STD_FILTER Receive only valid messages with ID that meet mask and filter criteria

Receive only valid messages with extended ID that meet mask and
filter criteria.

RCV_EXT_FILTER When receiving message with standard ID, automatically applies 16
bits of mask and filter normally associated with extended ID to the first
16 bits of the data field.
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Rule of filter and mask

1. As the mask settings exceeding 11bits, the way it works will match the Filter mode table
above.

Example 1:
set MaskO = OxLfffffff
set Maskl = Ox1fffffff
set Filter 0 = 0x0a001e10
set FilterMode = RECEIVE_EXT_WITH_FILTER

Message A: ID=0x280 , data = Ox1E, 0x10

Message B: ID=0x280 , data = 0x10, OxX1E

Message C: ID=0x500 , data = Ox1E, 0x10

Message D: ID=0x3040 , data = Ox1E, 0x10

RTR Message: ID=0x280, data = no data

= Message A and RTR Message will be received and the other messages will be
ignored because data of Message B could not pass Filter O.

Change the filter mode to RECEIVE_STD_WITH_FILTER.
= Message A, Message B , RTR Message will pass the filter and be received.

2. If the mask setting not exceeding 11 bits, both RCV_STD_FILTER and RCV_EXT_FILTER
will work in the same way to filter message ID, based on the value of acceptance mask and
filter.

Example 2:
set Mask0 = Ox7ff
set Mask1 = Ox1fffffff
set filter0 = 0x280
set filter2 = 0x800 with Extended

Message A: ID=0x800 , data = Ox1E, 0x10
Message B: ID=0x280 , data = Oxaa, Oxbb
Message C: ID=0x3567 , data = Oxb3, 0xb2
Message D: ID=0x400, data = Oxee, Oxe3

When mask 1 filter mode is set to RCV_EXT_FILTER, only Message A and Message
B will be received; regardless of how mask 0 filter mode is set. Because the mask
value does not exceeding 11 bits, BE905A1 will filter the message ID based on the
value of acceptance mask and filter.
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3. Filter with Extended setting is used to filter the Extended ID, filter without Extended setting
will be used to filter the Standard ID. But if the mask settings exceeds 11bits, 11 of the Most
Significant Bits of the filter are used to filter the ID and 16 of the Least Significant Bits of the
filter are used to filter the first 16-bits of the data.

Example 3:
set MaskO = Ox1fffffff
set Mask1 = Ox1fffffff
set filter0 = 0x800 with Extended
set filterl = 0x280
set FilterMode = RECEIVE_EXT_WITH_FILTER

Message A: ID=0x800 , data = Ox1E, 0x10

Message B: ID=0x280 , data = Oxaa, Oxbb

= Only Message A will be received. Message B will be ignored because its data
could not pass Filter 1.

Set FilterMode to RECEIVE_STD_WITH_FILTER
= Both Message A and Message B will be received.

Status Area

The program will show current status of CAN bus at status area as below:

-Status
Bus state : [ERROR_ACTIVE [ ]Logdata—t——  Logdata switch
Currentoperation mode -OP mode : FDRM#.L_MCDE [v|Send data 1——  Send data switch
-TrMsgToSend

Transmiterrorcount  —— TEC & E Critical |EI

Receive error count —REC : ﬁ Medium : |U
MsgToRead : E Low : |[:I
|

Message count Message countwill be

in received buffer sentforeach priority
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CAN bus of BE905A1 will switch its state automatically based on the value of TEC and REC.
Below diagram shows the bus state transition:

REC < 127 or
TEC < 127

e

!
gpassive

——

TEC > 255 -
— - (BUS—C}H

i RESET

———

/I;;;;F—Active\
(e )

REC > 127 or
TEC > 127

128 occurrences of
11 consecutive
“recessive” bits

Following table lists the definition of each bus state:

Definition of Bus state

Bus state

Description

ERROR_ACTIVE

TX_ERROR_ACTIVE_WARNING

RX_ERROR_ACTIVE_WARNING

BE905A1 is on active state or active warning state if TEC
< 127 and REC < 127. The active state is usual state
when the node can transmit or receive messages and
active error frames (made of dominant bits) without any
restrictions.

BE905A1 will switch to active warning state if TEC or
REC > 96.

TX_ERROR_PASSIVE

RX_ERROR_PASSIVE

BE905A1 will switch to passive state if TEC > 127 or REC
> 127. In this state, BE9O5A1 can transmit messages and
passive error frames (made of recessive bits).

TX_BUS_OFF

Only transmitters can switch to bus-off state.

A transmitters will become bus off state if TEC > 255.

The bus-off state makes it temporarily impossible for the
station to participate in the bus communication. During
this state, messages can neither be received nor
transmitted.

RX_PASSIVE, TX_PASSIVE

RX_ERROR_PASSIVE + TX_ERROR_PASSIVE

RX_PASSIVE, TX_WARNING

RX_ERROR_PASSIVE+
TX_ERROR_ACTIVE_WARNING

RX_WARNING,TX_PASSIVE

RX_ERROR_ACTIVE_WARNING+
TX_ERROR_PASSIVE

RX_WARNING,TX_PASSIVE

RX_ERROR_ACTIVE_ WARNING+
TX_ERROR_PASSIVE
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Log data switch
If user checks the Log data switch, the program will save all transmitted and received data in file
named as “CANLogyyyymmddhh.txt” at the folder of this program.

Send data switch

A checked "Send data" switch means the program will transmit user defined message based
on the transmit data setting. More detail information about transmit data setting could be found
in the <Transmit Data Setting> paragraph.

Message List

The program will display all transmitted and received messages in Message list as below:

Tirme | D | T/ |rTR  [DLC | Data | T Priority | B
2006-01-01 14:31:32  Ox00000S00 | Rx N 3 1E-10-10

2006-01-01 14:31:32 | Ox00000280 R 00-7F-7F-7F-7F-7F-7F-7F

2006-01-01 14:31:32  OxO00000280  Rx -

2006-01-01 14:31:32 | OxO00000SD0 | R 1E-10-10

2006-01-01 14:31:32 | Ox00000280 R 00-7F-7F-7F-7F-7F-TF-7F

2006-01-01 14:31:31  Ox00000280 R -

2006-01-01 14:31:31 | OxO00000S00 | Rx 1E-10-10 CRITICAL Rd

Z || 2|2
L0000 W |00 dd

Following table lists the description of each field in the Message list:

Field Description
Time Receive or Transmit time of message.
ID Target ID of this message. (Hexadecimal value)
Tx/Rx Tx: Transmit message, Rx: Receive message.
RTR Indicate this message is Remote Transmit Request or not.
DLC Data length (UNIT : bytes)
Data Data content of this message (Hexadecimal value).
Tx priority | The transmit priority of a transmit message. (CRITICAL/MEDIUM/LOW)

Operation procedures for main screen

STEP 1. Select CAN bus baud rate and click “Open” button to open CAN bus. The text of button
will become “Close” and the program will start to update information in status area if
CAN bus is opened successfully.

STEP 2. Default operation mode of CAN bus is NORMAL_MODE. Selecting new mode and
click “Change mode” button could change current operation mode of CAN bus.

STEP 3. Change filter mode and mask/filter setting values then click “Set” button to change
current filter setting of CAN bus.

STEP 4. All transmit and receive messages will be shown in the message list. Click “Clear data”
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STEP 5. Click “Send setting” button to set up transmit data. More detail information about
transmit data setting could be found in the <Transmit Data Setting> paragraph. User

could pause or resume the transmit by Send data switch.

STEP 6. If user wants to change baud rate, please close CAN bus by click “Close” button first.
STEP 7. Click “Exit” button to close CAN bus and exit the program.

Trans

mit Data Setting

When user clicks the “Send setting” button, following dialog will be shown for user to se tup the

transmit data rule:
Transmit count Transmitinterval Loadiransmit
setting datafile
D: & [0 [ Extend terval, 100 s il Save current
oc: mli =S | Save "'r setting into file
Message datavalue — :
vaaix 57 fefo i [ [ [ || A » -~
R m —— - dmessage Into
e p—_ transmit message list
[= [re_Jowc [oam [Fricety [N
Ox00000FSE ¥ ] LOW \
O DOD0CE50 N 4 33-55-89-70 MEDDLE
O O00002E0 M ] 10-20-50-70-00-A0-FR-FE CRITICAL \
O DOD0OS00 N =] 1E-10-00 CRITICAL
Closethis dialog
/ and startto send data
/ -
Transmit message list Remove selected
message fromlist
Message data value definition
Field Description
ID Target ID of this message. (Hexadecimal value).
Extend Indicate the ID value is standard format (11 bits) or extended format (29 bits).
RTR Indicate this message is Remote Transmit Request or not.
DLC Data length in this message (UNIT : bytes)
Data Data content of this message (Hexadecimal value).
Priority The transmit priority of a transmit message. (CRITICAL/MEDIUM/LOW)
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Operation procedures for transmit setting dialog

STEP 1. Fill message data value and click “Add” button to add current message data into
transmit message list.

STEP 2. If there are messages in the transmit message list, user could select a message in the
list and the data of selected message will be shown at above area.

STEP 3. User could click “Delete” button to remove a selected message from transmit message
list.

STEP 4. "Save” button could be used to save all messages in the list and current transmit
setting into a file.

STEP 5. User could click “Load” button to load transmit messages and transmit setting from a
file.

STEP 6. Change the transmit interval and count value, then click “OK” button to close the dialog.
The program will start to transmit data via CAN bus base on the setting.
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4.10 Light Sensor Test

About Light Sensor Test

By default setting, BE90O5A1 will adjust the backlight brightness based on the illumination value
read from built-in light sensor to save power. User could enable or disable the auto backlight
brightness adjustment function and read illumination value from the built-in light sensor by this
LightSensorTest program.

Utility Snapshot

Switch to enable/disable the auto backlight
brightness adjustment function

Light sensor test v1.00

v Auto Backlight control

Illumination : [10? lux llumination value read from
built-in light sensor

Start to read illumination value  Exit Light3ensorlest program
from built-in light sensor.

Operation Procedures

STEP 1. Check/Uncheck “Auto Backlight control” to enable/disable the auto backlight
brightness adjustment function.

STEP 2. Click “Start” button to read illumination value from built-in light sensor. The “Start”
button will become “Stop” button.

STEP 3. Click “Stop” button to stop read action.

STEP 4. Click “Exit” button to exit the program.
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Appendix A - Dump Boot Message of BE90O5A1

As illustrated below, first connect BE9O5A1 and PC via RS232 debug kit. On PC side, you
should launch terminal emulation program, e.g. Hyper Terminal in Windows XP system, to
communicate with BEQO5A1 so that you can capture the boot message. If your PC is with
Windows 7, the Hyper Terminal is not included by default, you can either use the 3rd party
software like Putty or copy the hypertrm.exe and hypertrm.dll from one XP system to your
target Windows 7 PC.

On the terminal emulation program, here we take Hyper Terminal on Windows XP for example,
set up the COM port parameters : 115200 baud rate, 8 data bits, None parity, 1 stop bit and
None flow control.

Then power on BE90O5A1. You should see the boot message as below example shown on the
screen of Hyper Terminal program.

NOTE: Please refer to Section 2.12 for how to connect your PC and BES0O5A1 via Debug Kit

0z 53 055 &
Buill Hay 23 2012 al 14:07:14 4
Version BSP_WINGE_NRH_NG 1.01.00.03

open ebootsd.nbl file -
SOCardInil: Inil device ... COMY Progeriio kd
Tnit HH: controller RST :
SOCARD: requested speed 1000000, actual speed 1000000 Fet Jeing
SOCARD: requested speed 25000000, actual speed 19200000
jumping to ehootsd image

!%cggsoft Hindows CE Bootloader Common Library Version 1.4 Built May 22 2012 10:

Biti g e 110K -

Ts;{as Instruments Windows CE EBOOT for OMAP3Zwx/37wx, Built Mav 24 2012 at 13:47
LB0OT Yersion 0.0, DSP BSP_HINCL_ARH_AG 1.01.00.09
TT OHIP3730 Yersion 0xA0000012 (FS1.2) e

IPSOS9HH Yersion 6xJ0 (L$1.3)
System ready! oam—. " ®

Preparing for downlead. .. =
TNFO: Predownload. . .. [——
HARN: Boot config wasn't found, using defanlts

IND: SHA bool selling: Ox18 e .
Hit space to enter confiquration menu ... Lo J| Cewad || oo
Hit space to enter configuration menu &. .. v

RS232 debug kit
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Appendix B - Product Information of BE90O5A1

We provide a simple utility for viewing the product information, like the product name, model
number, IMEI, OS image built version and etc.

Go to Windows folder and double click an icon named "Productinfo” to launch this utility.

[File Edit View Go | 7] %]
|le]2] & == m-
CoreComl.l  Desktop  Favorites Forits Hidp Frofies Progr anms Rt Statlp  Slsc3cof.

cl3a-909..

o £ M % & O =@ @ & o

QoALCtH ADCTigst ALtoRun EBLT_Cirl CAMNBLSTESE ccrch caconfig Cindipa elbgTL Garfield

2 & & £ 3 F f E| Q |F

giitestl_... oitestl_... clitestl .. GPIOTest GPSTest  GSMTest KeypadTest LCDTest | Froductindg] | regecdt

@ aF |9

g SendPortT.., Tcplonne...

e derzisnim A R

Product information of BE9O5A1.

Product Info V2013.08.06
Manufacture 0s Model Number
WINCE 6.0 CORE BE9OSA11CEOA
Product Name Imaqge MFG Date+S/N
BEQOSA1 MDT 1.16 B20140408-0021
Phase NK PCBA P/N
MP 1.16 905A1M1201
IMEI eboot PCBA S/N
358901045090534 1.16 20140217-0029
oK
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Appendix C - Core Version vs. Pro. Version of OS

Why can't | find Internet Explorer or Media Player program in the Windows CE OS of my

BE905A1?

Those two programs are not included in the Windows Embedded CE 6.0 Core version by
Microsoft. Relative to the Core version SKU, the Professional version offers the richest set of
components and applications to enable complex consumer and enterprise class devices.
Professional SKU can satisfy complex scenarios such as web browsing, media playback and
etc. Please also note that both SKUs have different license fee.

Besides the lack of some built-in applications between Core and Pro. OS, developers should
know a wierd situation that some applications may execute well on Professional OS but
abnormal on Core OS. That's because some dependant software components required for the
application are not contained in Core OS SKU.

We offer the Core version OS with BE90O5A1 by default but if users need to develop more
functional applications based on enhanced software components of Pro. version, please
contact your distributor for additional support.
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Appendix D - Troubleshooting

D.1 Why does the system time show " 2006-01-01 12:00:00PM "?

It must be the RTC battery running out of power to cause system date and time reset to factory
default setting. What you should do is to plug in the power souce to charge the RTC battery and
then configure the correct date and time manually.
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Appendix E - DGPS

BE905A1 supports DGPS to get more accurate data. It uses SBAS engine technology, the
accuracy is about 2.0m.

DGPS [RTCM, SBAS (WAAS, EGNOS, MSAS)]

lonospheric corrections such as those received from local SBAS geostationary satellites (WAAS,
EGNOS, MSAS)

The maximum improvement of positioning accuracy is reached with SBAS and can only be
expected in an environment with unobstructed sky view during a period in the order of minutes.

Several countries and regions have implemented their own satellite-based augmentation system.
For example, The North American SBAS component, WAAS (Wide Area Augmentation System),
covers the continental United States (CONUS), Canada and Mexico.

The Europeans, for their part, have EGNOS (the European Geostationary Navigation Overlay
Service), which covers Europe’s “ECAC” area, while Japan is covered by MSAS

(Multi-functional Satellite Augmentation System).

GPS L1 and GLONASS L1 receiver & SBAS. DPS Engine comprises an 'All in One' signal processing
GPS accuracy <2 m core with advanced algorithms and true parallel
SBAS accuracy <1-2m processing of all available signals including SBAS (e.qg.
DGPS accuracy <0.5m WAAS, EGNOS, MSAS). DGPS / DGLONASS

corrections from different sources are combined by the
unigue MULTIREF capability.
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< End of BE9O5A1 User Manual >
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