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User’s Manual Information
This document contains the simplified User Manual of EMBC1000-USB429-42 device.

Orbita reserves the rights to make changes in the products or specifications contained in this
document in order to supply the best possible products. Orbita does not assume responsibility for
errors that may appear in this manual.

Orbita also assumes no responsibility for the use of this device beyond the product specifications.
Applications for any target hardware connections contained in this publication are for illustration
purposes only and Orbita makes no representation or warranty that such applications will be
suitable for the use specified without further testing or modification according to the target
hardware specifications.

The software associated with the shipped device shall not be used for other purpose except as
stated in the terms of the software license agreement, or with special permission from Orbita.

Special Notes

EMBC, EIPC, S698, OBT429, OBT1553B, ORION are registered trademarks of Orbita Control
Engineering Co. Ltd..

Microsoft, Windows XP, Windows 2000 are registered trademarks of Microsoft Corporation.

All other products mentioned in this User’s Manual are trademarks or registered trademarks of
their respective manufacturers.

Application of EMBC1000-USB429-42

EMBC1000-USB429-42 is an USB device that provides new levels of performance and flexibility
for systems interfacing to ARINC429 data bus, including data transmission, data reception,
real-time data display, data recording and replay, data post analysis, etc..

Zhuhai Orbita Control Engineering Co., Ltd. - i -
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CHAPTER 1. INTRODUCTION

1.1 About EMBC1000-USB429-42 device

Figure 1-1 EMBC1000-USB429-42 Device

EMBC1000-USB429-42 is an USB device. It provides a new level of performance and
flexibility for system interfacing and data acquisition to ARINC429 data bus target
hardware and systems, including data transmission, data receiving, real-time data display,
data recording and replay, data post analysis, etc..

Designed with up to four ARINC429 receive (Rx) channels and two ARINC429 tranmit
(Tx) channels, EMBC1000-USB429-42 device operates in 100k/48k/12.5kbps rates with
software adjustable.

EMBC1000-USB429-42 device is powered by an external power supply -- 5VDC power
adaptor.

The device comes with user manual, software drivers, sample application source codes,
and ARINC429 bus data analysis software. The ARINC429 bus data analysis software
provides a rich set of tools for advanced monitoring through real time display, and data
post analysis through recorded data replay.

1.2 Applications

EMBC1000-USB429-42 device is the perfect COTS solution for data acquisition and
analysis for ARINC429 data bus target hardware and systems. The USB interface makes
it suitable for use with any PC or workstation or specialized test equipment. Designed
with compact size, light weight, and durable construction, EMBC1000-USB429-42 is a
useful and ideal tool for lab test, on-site test and maintainence, and in field repairement,
test, and services of ARINC429 related flight device, instrumentation and equipment.

1.3 Characteristics

e USB 2.0 Interface with PC;

e Four Receive(Rx) Channels, Two Transmit(Tx) Channels;

Zhuhai Orbita Control Engineering Co., Ltd. -1 -
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e 100k/48k/12.5kbps rates with software adjustable;
e Support 32/25 bit mode;

e Support message scheduling, label recognisiton, parity check and the SDI
decode;

e Rx FIFO size upto 512*32bits;

e Tx FIFO size upto 512*32bits;

e Support Bulk append data for transmit and timing transmit ;

¢ Built-in Self Test Capability;

e Powered by external power supply (5VDC);

e Complete set of drivers for Windows XP/2000;

e Complete ANSI C DLL library for user’s design and integration;
e Sample application source codes provided.

e Working temperature: [-40~+85]C;

e Humitity: 0%~80%;

¢ Dimension: 133 x 75 x 18 (mm);

1.4 Block Diagram

EXBC1000-1USB429-42 A
X1 ARTNC429 Devl
B
TX2 ARINC429 Dev2
PG ) [ARINCa29 Dev3|
RX? ARINC429 Devd
USB Cable RX3 ARINC429 Devh
USB I/F -’ USB I/F R4 |ARIH0429 Dev6|

Figure 1-2 Block Diagram

As illustrated in Figurel-2, up to four ARINC429 receive (Rx) channels and two
ARINC429 tranmit (Tx) channels are supported, which shall allow upto six ARINC429
target hardware (channels) be connected with EMBC1000-USB429-42 device.

Zhuhai Orbita Control Engineering Co., Ltd. -2 -
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1.5 Interface Definition

ARINC429 bus
Connector

POWER Input

POWER LED

USB Interface

Power Input:

Figure 1-3 Device Interface description

5VDC power adaptor input (the adaptor works between 100VAC and 240VAC).
LED Indication:
POWER LED : Power indicator, GREEN or OFF
GREEN color when power is ON, OFF when power to the device is ABNORMAL;
STATUS LED : Device RUN status indicator, RED or OFF
Status LED shall toggle (Blinking) every 1000 data received or transmited in total
USB interface:
Standard USB 2.0 port

ARINC429 bus connector:

Figure 1-4 ARINC429 Bus Connector

Zhuhai Orbita Control Engineering Co., Ltd. -3 -
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Table 1-1 ARINC429 Bus Connector Pin Definition

Signal Direction Description To Target hardware
1 TX2A output Tx channel 2 A To Rx channel
2 TXAB output Tx channel2 B To Rx channel
3 TX1A output Tx channel1 A To Rx channel
4 TX1B output Tx channel1 B To Rx channel
5 RX1A input Rx channel1 A To TX channel
6 RX1B input Rx channel1 B To TX channel
7 RX2A input Rx channel2 A To TX channel
8 RX2B input Rx channel2 B To TX channel
9 RX3A input Rx channel3 A To TX channel
10 RX3B input Rx channel3 B To TX channel
1 RX4A input Rx channeld A To TX channel
12 RX4B input Rx channel4 B To TX channel

1.6 Electric Properties Of ARINC429 Bus Connections

For the ARINC429 receive (Rx) channels, when you connect with any target hardware,
the max input voltage of any signals shall be: £30VDC.

As for the ARINC429 tranmit (Tx) channels, their bus data signals are standrard outputs:
+5V+5% for High Voltage and—5V+5% for Low Voltage. If the ARINC429 tranmit (Tx)
channel works under full load, the max resistance and capacitance impedance of the load
is: 4009Q/30,000pF; while the max resistance and capacitance impedance of the load is:
4000Q/10,000pF when the ARINC429 tranmit (Tx) channel works only under half load.

1.7 Steps Of Using EMBC1000-USB429-42 Device

Before you use this device for your project, please make sure you will take the following
steps:

N

inspect the received product package carefully
Connect this device with your target hardware and PC
Power ON

Install the drivers software onto your PC (read next chapter)

o & 0N

Install the application software onto your PC and setup the parameters (read
next chapter)

When all above gets done, then it is ready for you to use and explore this device. You
may use the provided ANSI C DLL library (and sample application source codes) to
create and construct a new application.

Zhuhai Orbita Control Engineering Co., Ltd. -4 -
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1.8 Resources on CD-ROM

The CD-ROM includes:
Directory: G:\ (assume G:)
\ ApplicationSoftware

EMBC1000-USB429-42.exe

\ doc

EMBC1000-USB429-42UserManual.pdf

\ driver
EMBC1000-USB429-42.sys

EMBC1000-USB429-42.inf

\ Userdesign
\APILibrary
429USBdIl.lib
429USBdIl.dlI
\ sample

VC++ sample

\DataAnalysis
Data Convert.exe

\FirmwareUpdate

EMBC1000-USB429-FirmwareUpdate.exe

\ Training
Install.avi
Loopback.avi

Savefile.avi

executable file

User manual

Board oriented drivers

For user’s development use

data anaysis executable file

Video files to show the operations

Zhuhai Orbita Control Engineering Co., Ltd.
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CHAPTER 2. OPERATIONS AND SETUP

2.1 Drivers Installation

Connect the EMBC1000-USB429-42 device to PC with the USB cable, turn on the power
adaptor (5VDC), and insert the provided CD-ROM into you PC with Windows XP/2000,
now you are ready to install the drivers onto your PC.

Now in few seconds, the PC will detect the newly connected hardware, and the “New
Hardware Wizard” will be started automatically, as shown in Figure 2-1:

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install software Faor;

I15E Device

'w.',»} If your hardware came with an installation CD
i or Hoppy disk. insert it now.

Wwhat do you vant the wizard bo do?

) Install the software automatically [Fecommended)

einztall from a ligt or gpecifiic location [Advanced}

Click Mewxt to continue.

MHest » ][ Cancel

Figure 2-1

Choose “Install from a list or specific location”, then click “Next”, shown in Figure2-2:

Zhuhai Orbita Control Engineering Co., Ltd. -6 -
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Found Mew Hardware Wizard

Pleaze choose your search and installation options.

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

Uz the check boxes below ta limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

[]5earch removable media [floppy, CO-ROM.. ]
Include this location in the search:

Browse

\DAEMBCT000-USE429-42 driver |

{3 Don't search, | will chooze the driver ta install.

Choosze thiz option to select the device driver from a list. ‘windows does not guarantee that
the driver you choose will be the best match far vour hardware.

[ < Back ” Mewxt = l[ Cancel

Figure 2-2

Choose’Include this location in the search” and browse driver direction, then clik
“Next”. If the drivers software is the right version for the device, PC will check and then
install it automatically, shown in Figure2-3:

Found Mew Hardware Wizard

Pleaze wait while the wizard installs the software__.

_\> Orbita EMBCT000-U5E423-42 Board

EMBCI000-USE429-42 2ys
To CAwWIND WS S ystem32hDrivers

Figure 2-3

Zhuhai Orbita Control Engineering Co., Ltd. -7 -
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When the driver installation gets done, click “finish”, shown in Figure 2-4:

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finished instaling the software for;

% Orbita EMBC1000-USE 423-42 Board

Click Finish to close the wizard.

Figure 2-4

It will bring us back to the Windows desktop. Now browser the “My computer” ->
“‘properties” -> “hardware” -> “Device Manager”, you will find our device drivers —
“Orbita EMBC1000-USB429-42 Board” - under “ USB 1/O controller device”:

System Properties

Advanced Automatic Lpdates . Remote
General It Computer Mame Hardweare

Device Manager

on your computer. Use the Device Manager to change the

properties of any device.
l Device Manager {

Diriveer Signing lets you make sure that installed drivers are
compatible with Windows. WwWindows Lpdate lets you =et up
hiows ‘Windows connects to Windows Lpdate for drivers.

"j_iﬁ"g The Device Manager lists all the hardware devices installed

Drivers

[ Crriver Signing ] [ windows Lpdate

Hardware Profiles

i Hardware profiles provide a way for you to set up and store
different hardware configurations.

[ Hardware Profiles ]

[ O ] [ Cancel ]

Figure 2-5

Zhuhai Orbita Control Engineering Co., Ltd. -8 -
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L Device Manager IZ][E”EI

File  Action Wew Help

M S 2 Aa<Ba

] WA -CC96E985C33
[+ i Computer
[+ g Disk drives
Iz Eg Display adapters
[+ DWDJCD-ROM drives
[+ =% Floppy disk contrallers
[+ =% IDE ATAJATAPT contrallers
[+ <z Keyboards
[+ Mice and other pointing devices
[+ # Monitors
[+- B8 Metwork adapters
- % Ports (COM & LPT)
[+ ﬂ Processars
[+, sound, video and game contrallers
[+ b System devices
[+ g Universal Serial Bus controllers
- USE I} controlled devices
E= 3 Orbita EMBC1000-USE429-42 Board

Figure 2-6

If you find “Orbita EMBC1000-USB429-42 Board” under “USB 1/O controller device” as
shown in Figure 2-6, Congratulations! It means that the drivers software has been
installed onto your PC successfully.

2.2 Get Started With The Application Software

Once the drivers software installation gets finished successfully, EMBC1000-USB429-42
device is ready for use. The next step is to install the Application Software onto your PC
so to make full use of this device.

Now please double click the application software executable file
‘EMBC1000-USB429-42.exe” (you can find it on CD-ROM,
Directory/ApplicationSoftware/) to get it to run in your PC. If the USB device initialization
fails (mostly because of the FAULTY of the USB cable or connection between PC), you
will see the error info, Shown in Figure 2-7.

429Test X
L] "_q. IISE equipment initialize Failed!
L]

Figure 2-7

Attention: Wait 3~5 seconds after power ON, make sure that the USB gets
initialized successfully, then get the application software executable started again.

Zhuhai Orbita Control Engineering Co., Ltd. -9 -
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If the USB device gets initialized successfully, you will see the application software
Startup Logo as shown in Figure 2-8.

EMBC1000-USB429-42 [zl
,) ,
oL b.. gita
”EMBEDDED
Figure 2-8

To this point, you are allowed to carry on the parameter setup.

2.3 Parameter Setup

2.3.1 Receive (Rx) Channel Parameter Setup

Click the “RX-1" button, you will enter the parameter setup page of Rx-1 channel, shown
in Figure 2-9:

== FMBC1000-USB429-42 E”f_jlgl

Rl Rz [ Ee-3 [ me4 (Tt | T2 | Aboue |

-Parameter Setting Receive Data-
Word Length e - ] BIT Ha. WOED I
Baudrate
Parity check disabl =
SII Decode dizabl *
Label check disabl: *
LAREL (HEX)
L1 i
L [ m
L4 ~
15 T
L& I~
LT ~
Sawe Setting | Load Setting I

(] e ]

Receive Data Display Area Exit |

Figure 2-9

Zhuhai Orbita Control Engineering Co., Ltd. - 10 -
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Now you are free to setup the Rx channel parameters, such as: Word length, baudrate,
parity, SDI decode, label check, etc.. After changing the parameter, you must press the
“‘Apply setting” button to make it valid, and the configuration can be saved into a data
file by pressing the “Save Setting” button, and an existing configuration can be loaded
from a file by pressing the “load setting” button.

Attention: User must press the “Apply setting” button to enable the changes

of parameters.

Possible assignment value for each parameter

Under the receive (Rx) channel parameter setup window, the content of each parameter
can be selected by pulling down the respective menu bar. The contents of each

parameter are listed below.

Table 2-1 Possible Assignment Value For Each Parameter

Menu Item Range Default
Word Length 32, 25 bit 32
Baud Rate 12.5, 48, 100 ,50Kbps 12.5
Parity Check Disable, odd, even Disable
SDI Decode Disable, 00,01,10,11 (binary) Disable
Label Check Disable, enable Disable
L1 0x00~0xFF 00
L2 0x00~0xFF 00
L3 0x00~0xFF 00
L4 0x00~0xFF 00
L5 0x00~0xFF 00
L6 0x00~0xFF 00
L7 0x00~0xFF 00

Zhuhai Orbita Control Engineering Co., Ltd.
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2.3.2 Transmit (Tx) Channel Parameter Setup

Click the “TX-1" button will enter the parameter setup page of Tx-1 channel, shown in
Figure 2-10:

= EMBC1000-UUSB429-42

Ri-1 | Ri-2 | B3 | R4 TEL O |THez | About |

Parameter Setting Send data
-3ingle add
Word Length |3z - |EIT WORD (H)  PAR(E) SDI (B)SSM(E] LAE (H) Data (H)
| | | | | | Add
Baudrate 12.5 »|Ebps| | [ Bulk add
. Bezin Data(Hex) Increment (Hewx) Humber (0]
Parity check idisabl - | | | Add
fondies 2 e Wo. | HORD [ Pak [ 50T [ 55m | LAE [DATA |
York Mode ___EEEEEE__J
% Hormal " Loop i
Eepetition
(# dizable " enable Save
Time zap: ms el
Send
= 5eifing| Load Setting| Stop
Apply Settl Send data Number:
Data Display Area

Exit

;

Figure 2-10

In this Page, you are free to change the Tx channel parameter such as: word length,
baudrate, parity, word gap, repetition mode and the work mode such as:’Normal mode”
or “Loopback mode”. In the loopback mode, EMBC1000-USB429-42 can only receive the
data from the internal Tx channels of the device, data from external target will be ignored.
The configuration can be saved into a data file by pressing the “Save Setting” button,
and an existing configuration can be loaded from a file by pressing the “load setting”
button.

E Attention: You must press the “Apply setting” button to enable the changes
of Tx parameters.

Zhuhai Orbita Control Engineering Co., Ltd. - 12 -
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Possible Assignment Value For Each Parameter

Under the transmit (Tx) channel parameter setup window, the content of each parameter
can be selected by pulling down the respective menu bar. The contents of each
parameter are listed below.

Table 2-2 Possible Assignment Value For Each Parameter

Menu Item Range Default
Word Length 32, 25 bit 32
Baud Rate 12.5, 48, 100,50 kbps 12.5
Parity Check Disable, odd, even Disable
Word Gap 5-255 5
Work Mode Normal, Loopback Normal
Repetition Mode * Disable, Enable Disable
Time Gap ** 0-5000 2000 ms
WORD 0x0~OxFFFFFFFF blank
PAR 0,1, (binary) blank
SDI*** 00,01,10,11 (binary) blank
SSM**** 00,01,10,11 (binary) blank
LAB***** HEX data (0x0~0xFF) blank
Data 32-Bit Mode: 0x0~0x7FFFF blank
25-Bit Mode: 0xO~FFFF

* Repetition Mode: The max number of data can be transmitted under Repetition Mode
are 256.

* Time Gap: the time gap between two Repetitions transmits. Time Gap can only be
assigned a value when Repetition Mode is under “Enable”.

***SDI: Source Destination Identifiers. In the 32-bit ARINC 429 Data Word Format, it uses
Bits 9 and 10. SDI field is valid only in 32 bit mode.

****SSM: This section describes the coding of the Sign/Status Matrix (SSM) field. In the
32-bit ARINC 429 Data Word Format, it uses Bits 30 and 31.The SSM field may be used
to report hardware equipment condition (fault/normal), operational mode (functional test),
or validity of data word content (verified/no computed data). SSM field is valid only in 32
bit mode.

*xxx AB: The label words are quite important in ARINC429 and identify the data type
and the parameters associated with it, such as latitude data, longitude data. In all case of
the Data Word Format, it uses Bits 1~8.

Zhuhai Orbita Control Engineering Co., Ltd. - 13 -
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a Attention about the Data Format:
The standard ARINC429 Data Word Format is different from the format of the data in the
“Send data Display Area” or “Receive data Display Area”, show in Figure 2-11 and

Figure 2-12.

32-bit ARINC429 word transfer order (L SB first)

L N

Device word display and add order

Figure 2-11 Mapping of ARINC429 Data in 32-bit Format

Zhuhai Orbita Control Engineering Co., Ltd. - 14 -
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25-bit ARINC429 word transfer order (L SB first)

Device word display and add order

Figure 2-12 Mapping of ARINC429 Data in 25-bit Format

2.4 Data Transmission Operations

After the parameter setup is finished, user is allowed to perform data transmission
operations by pressing “Send” button under the data transmit window. Both single data
and bulky data are the acceptable data format for transmission.

User can add the data into the “Send data” area, either in single or bulk data format.

For single data, there is a dedicated data entry area under “Single add”, where one may
simply put a digital number (in Hex) into the field of “WORD(H)”, or he may define the
following details to compose a WORD to be sent: PAR(B), SDI(B), SSM(B), LAB(H),
Data(H), which represents Parity, SDI check bits, SSM bits, Label check and Data.

For Bulky data, there is a dedicated data entry area under “Bulk add”, where one may
simply create a base digital number (in Hex, called "Begin Data”), and define the
increment and the total number of data in the respective field, then it will automatically
generate a set of data.

For any data added into this field, it can be saved into a data file by pressing the “Save”
button, and an existing data file can be loaded in pressing the “Load” button.

Each time, the total number of Words transmitted via this transmit channel shall be
counted and be displayed in the “Send Data Number” field.

1) Add Single Data

User can put a digital number (in Hex) into the field of “WORD(H)” to add to the send
Data display district Shown in Figure 2-13:

Zhuhai Orbita Control Engineering Co., Ltd. - 15 -
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== EMBC1000-USB429-42

Bl Rz | Res | me4 T Tz | abewt |

Parameter Setting 1 Send data

1 -Single add-

Word Length |32 - |BIT WOED (H AR (B) SDI (B)SSM(B) LAE (H) Data (H)
J 12345675

Baudrate 2.5 = |Kbps | | Bulk 2dd D

1 zin Data(Hex) Increment (Hex ) Humber (D)
Parity check [disabl » | | Add Press
= ; “ ”

add

Word zap 5 EIT=

Work Mode
v Hormal {" Loop

[Wo. | WORD | Pak | 50T | som | Lag | naTa |

Telete ~—

Clear

Transmit Data

(+ disable T enable Save

Time zap: I om= Lo

Send

e RE

Save Setting] Load Settingi Stop

Send data Humber: Words

Exit

:

Figure 2-13

When the user presses the “Add” button, the data will be displayed in the Send Data
Display Area, and the data will be decoded into Five Part, Shown in Figure 2-14:

= EMBC1000-UUSB429-42

Rl | Rz RS | R4 TEL [Tz | bout |

Parameter Setting 1 Send data
S -Zingle add-
Word Length |32 w |BIT l@gj_ FAR(B) SDI(B)SSM (B) LAE (H) Data (H)
Baudrate 12.5 > |Ebps| | | Bulk add

Begin Data(Hex) Inerement (Hex ) Fumber (0

Parity check [disabl = | [ | hdd
Word zap 5 . BITs.

Ho. | WORD | PaR | =17 | Ssm | Lag | naTa |
0 17345RYE 0 I0 11 78 (91A7

Hork Mode 1 e
(+ Wormal " Loap g

Repetition

e RE

* disable  { enable Gexe
Time gap: ' ms Load
Send
Save Setting‘ Load Settingi Stop
Send data Number: d=
Send Data Display Area

Exit

i
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Figure 2-14

User can also define the following details to compose a WORD to be sent: PAR(B),
SDI(B), SSM(B), LAB(H), Data(H), which represents Parity, SDI decode bits, SSM bits,
Label check and Data, Shown in Figure 2-15:

000

R-1 | Re-2 B3 | R4 T |Ti2 | abeut |

Parameter Setting 1 Send data
-Single add-
Word Length |32 ~ |BIT WORD (H) (B LAECH) TatalHl
1 10 11 55 [12349 El
Bandrate 10 v |Ewes || Bulk add
1 Begin Data(Hex) Increment (Hex) Fumber (D)
Farity check [disabl | | [ Ad Press
| “ ”
fordiesr S i No. | WORD [ EAR | 50T | 55m [ LaB [ DATA | add
Hork Mode Uslern
" Hormal {* Loop P

Repetition

[

fv dizable  enable Save
Time gzap: I ms ﬂ

Send

Save Setting| Load Settingi Stop

Send data Humber: Words
Exit
Figure 2-15

When user press the “Add” button, data will be displayed in the Send Data Display Area,
and data will be decoded into Five Part, Shown in Figure 2-16:
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% FMBC1000-USB429-42 l:“i @

R-1 | Rz | R-3 | R4 TEL |TH-2 | dbeut |

Farameter Setting 1 Send data
1 -3ingle add-
Word Lenzth |32 - |EIT WORD (H]  PAR(B) SDI (B)SSM(E] LAE (H) Data (H)
| | | | J |
Bandrate 100 v]Kbps ' Bulk =dd

Begzin Data(Hex) Increment (Hex) Humber (D)

Parity check [disebl = | | | Add
Word gap S B No. | WOED [ PaR | 5DI | 55m | LaB | DATA |
a 24R8RTSE 1 1 11 55 12345
Work Mode 1 | | e
" Hormal {* Loop Tl
Repstition
Flaicrls fienatie  swe |
Time gap: I oms %
Send
Save Setting‘ Load Setting] Stop

Apply Setting Send data Humber:

Data Display Area

Exit

;

Figure 2-16

2) Add the Bulky Data (Bulk add)
For Bulk add data, user may simply create a base digital number (in Hex,
called "Begin Data”), and define the increment and the total number of data in the

respective field, then it will automatically generate a set of data Shown in Figure 2-17:
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= EMBC1000-USB429-42

Rl | Rz | R3[| R4 TEL |1 | kbout |
Farameter Setting Send data
-Single add
Word Length |32 + |BIT WORD (H) PAE(B) SDI (BE)SSM(B) LAR (H) Data (H)
| | | | I Add
Baudrate 12.5 v]Kbps Bulk add
: Bagin Data(Mex)l  Tncrement (Hex) Humber (I
Parity check [disabl v | [ ooooooor [ 1t [ 10 [ s |
el < Hits Ho. | WORD [ PAR | 501 | 53M [ LaE | DAT2 &
[ 0O000O0L O 00 00 01 oooc %
Hork Mode 1 0000000z 0 00 00 02 0000
+ Wormal ™ Loop z 00000003 0 00 00 03 0000 Clear
3 0o0OOOO04 O 00 00 04 0000
4 0oooOoO0S 0 00 00 05 0000
S 5 0000000 O 00 00 08 0000
spebibion B 00000007 0 00 00 07 000C
@ dizable enable i ooooooO0g 0 00 00 08 0000 Tave
g oooooo0g 0 00 00 09 0000
. ; g 0OOODOOA O 00 00 OA  OOOC Load
Tibsseen e 10 000000COE 0 00 o\ 0F  0ooc
11 00000o00C O 00 C  00oc
12 0o00000D O 00 0o ooc
13 OOOOOOOE O 00 00 onc e
14 000000CF 0 00 00 i
Save Setting| Load Setting| ;r' onONAA fnn. o Stop
ply Settl Zend data Humber: .
Send Data Display Areaj
Exit

Figure 2-17

3) Data transmission and termination

Once the data is ready, the user is allowed to perform data transmission operations by
pressing “Send” button under the data transmit window. The Status LED will keep
blinking to reflect the data transmission in progress. The total number of WORDs
transmitted via this transmit channel will be counted and be displayed in the “Send Data
Number” field.

Data transmission can be terminated any time by pressing “Stop” button.

2.5 Data Receiving Operations

Data Receiving Operation is quite simple. Once the Rx channel parameter setup is
completed, then the user can simply press “Start” button to enable the Rx channel to
start to receive data from the connected target hardware.

Attention: It is very important that the communication parameter setup between
target hardware and this device should be identical.

The data receiving is shown in Figure 2-18.

Zhuhai Orbita Control Engineering Co., Ltd. - 19 -



o Thita
(A= EMBC1000-USB429-42 USER MANUAL

< EMBC1000-USB429-42 i o ] 3

B-1 |mrz |Re-3 | mE4 |11 |TE2 | About |

Parameter Setting Receive Data
Word Lenzth |32 .IBIT | Ha. | #orD g
‘ 1 00000001
2 00000002
‘ Boudeate [0 =]wobes | 5 00000003
1 00000004
; : 5 00000005
‘ Parity check |d1 sabl 'i | g Q00N000&
T 00000007 -
\ SOT Decods | 4wl <] | 8 00000008
9 00000003
10 00000004
‘ Label checl |d1 zable VI | 11 QOoO0000E
12 0000000C
LABEL (HEX) ————— 13 0000000D
u [ o 14 0000000E
15 0000000F
2 [ w [# Sane 2= LI 16 00000010
B3 [ [ Sweas Ll 17 00000011
1a 00000012
i [ o ¥ Same as L1 19 00000013
= I 00000014
5 [ oo IS s 00000015
L& | oo [¥ Same a= L1 00000016
3 00000017
I v 3 L1
L e g 24 00000018
25 00000019
Save Setiing | Load Settin EE EEEEEE}& 2
/ | | »
hpply Setti
PHETSRAGIHE I Save | Clear I
Receive Data Display Area |
Figure 2-18

For any data received, it can be saved into a data file by pressing the “Save” button, or
the user may discard it by pressing “Clear” button.
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CHAPTER 3. ARINC429 DATA ANALYSIS

The ARINC429 data received can be analyzed with the provided Data Analysis
software. The software will deal with the data either saved in the .txt data file or in the
data field entered on-line.

Double click on the software ARINC429 DataConvert.exe (G:\DataAnalysis\
DataConvert.exe), you will see the main window showed in Figure 3-1.

i)

File Operation Data Operation

e Word Length Zeclet: 32 - | EBit

Begin Data(Hex) Inerement (Hex) Humber (D)

Target File | | —
Conwert WokD | FaR | =0T | ssm | 1aB | DaTa |

Convert mumber:

o

Word Length:

Bit

Exit

Figure 3-1
The software will deal with the data either saved in the .txt data file or in the data
operation field entered on-line:

1) Data Conversion from a Data File

In this way, user can analyze the ARINC429 data which have saved in the *.ixt file
(assume Source File.txt).

Click the “Source File” button to open the data file.

The ARINC429 data saved in the Source File are in Hex, the first line is always the
definition of the word length (25 or 32 bit), following are the data (each word per
line) ,shown in Figure 3-2 and Figure 3-3:
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- Data Convert

Data Operation

—File Operation ‘

T = f
| Lookjm IB 32_ZAchange LI da 0 P mvert |
[CiDebug E] Readre AT I
| [DRelease
(Cres Ej Target File
Cony ||=]| 2222

Word
I—- File name:  |Source File Open !
Files of bwpe: ifmt “IJ Cancel I

.

Exit |

Figure 3-2

B Source File - Notepad

File Edit Format Yiew Help

wordlength:3zbit
Quoooool
Q0000002
00000003
Q0000004
Q0000005
QUoooooa
QUooooo7 =
Q0000008

Q0000005

Q0000004

Q000000B

QUooo00C

QUoooooD

QOoo0000E

QO00000F

Q0000010

Q0000011

Qoooool2

Q0000013

Q0000014

00000015

QoQoo0la

QoQoo017

QUoo001LsE

Qooooola

I>

[

Figure 3-3

Then, you need to create a target file to save such conversion. Click the “Target File”
button to build a *.txt file (assume Target File.txt) which saved the results of the analysis
(actually, conversion results so far), shown in Figure 3-4:
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Data Operation

Word Length Seclet:

Laokin: !E}|32_25|:hange j A £¥ E- n_IWrt
ICiDebug r_'E_'J ReadMe AT
IChReleass Source File
Dores

Comm ||2] 2222

Word

= File name: | Target File Open
Files of type: I*_t:-:t LI Cancel |

A

Exit |

Figure 3-4

Click the “Convert” button, when the analysis (conversion) is completed, the “Convert
number” area will show the total number of the words analyzed. And then you can open
the Target File(Target File.txt) to study the results, shown in Figure 3-5 and Figure 3-6:
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‘File Operation . Data Operation
o e Word Length Seclet: a2 - | Eit
Begin Data(Hex) Increment (Hex) Humber (D)
Target File
| l Conwvert
Convert woRn | PaR | 3p1 | zam | 1A | DaTa |
| ANPEe
Convert number: el e
j - ": Complete!
L3
Word Length: fo]'s
j 3 Bit
Exit

Figure 3-5

—
B Target File - Notepad |_- ||'|:| ||'>( |
File Edit Format Wiew Help
WORD PAR SDI S5M LAE DATA A
Qooooool o Q0 00 01 QOoQoo i
oooooooz2 0o 00 00 02 00000
Qooooons o 00 00 03 00000
oooooood o 00 00 04 00000
QOoooons o 00 00 05 00000
oooooooe 0o 00 00 0§ 00000
oQoooooyd o 00 00 0OF 00000 F—
0QOo0O0E 0 00 00 08 Q0000
ooooooos o 00 00 0% Q0000
0QOo000A O 00 00 QA Q0000
QOOOoOoOo0E O 00 00 OB QQQOQ|
gooooooc 0 Q0 00 OC  QOooo
oooooooD 0 00 00 0D Q0000
QOOoQOnE O 00 00 QE Q0000
OOOo000OF O 00 00 OF 00000
Qoooo0lo o 00 00 10 Q0000
oooo0011 o 00 00 11 00000
ooooo012 o 00 00 12 00000
0Qooo01ls 0 00 00 13 Q0000
oooo0014 o 00 00 14 00000
0Qoooo1ls 0 00 00 15 Q0000
ooooo0ls O 00 00 186 Q0000
goooocdly 0 Q0 00 1F  QOooo
ooooo001s o 00 00 18 00000
aooooo1s o 00 00 1S Q0000 o

Figure 3-6
2) Data Conversion: in Data Operation field
There is a dedicated data entry area under “Data Operation”. One may simply create
a set of data by using the base digital number (in Hex, here we termed it to be "Begin
Data”), defining the increment (accept 0 to OXFFFFF) and the total number (accept 0 to
65535) of data in the respective field.
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Once the data is configured, you may click on the “Convert” button, it will automatically
generate a set of data and perform conversion over them automatically. The attributes
such as PAR, SDI, SSM, LAB, DATA, etc. will be generated and displayed in the "Data
Display Area”, shown in Figure 3-7:

ata Convert
~File Operation Da% Operation
Source File | ford Length Seclet: |32 | Bit
Begin Data(Hex) Inerement (Hex) Humber (D)
Lefech tile | 12345678 [ [ 20 Convert I
Conwert | wORD | PAR | ST | sam | LaE | DATA A
12545678 ] 10 11 Ta  OO1AZ
12345679 0 10 11 TS 091AZ
_ 12345674 0 10 11 Th  091AZ
Convert mumber: 1234567E a 10 11 TE 09142
12345670 0 10 11 O 091AZ
I 12345670 ] 10 11 T 03lA2
123456TE i
1234568TF i
Word Length: iggiggg? g
: 1253456852 ]
I Eit 12345683 0 L
12345654 0
123456585 0
123456588 0
12345657 ] |
4
Data Display Area
Figure 3-7
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CHAPTER 4 FIRMWARE UPDATE

E Attention: wuser must close the application software executable file
“‘EMBC1000-USB429-42.exe” before use the Firmware Update software.
EMBC1000-USB429-42 can be update by the software call
‘EMBC1000-USB429-FirmwareUpdate.exe”, before use the software user must close
the application software EMBC1000-USB429-42.exe, then click the firmware update

software “EMBC1000-USB429-FirmwareUpdate.exe”, as shown in Figure 2-20:

#’= EMBC 1000-USB429-FirmwareUpdate x|
Load file: I Browse |
lTpdate :

|
Bezin |

Figure 4-1
Click the “Browse” button to select the download file *.bin, then click “Begin” button to

download, as shown in Figure4-2 Figure4-3:

EHIEE @) | ) 15826 -] « &k E-

{)error_inject
iloopback_test
f‘f]receive_test
| itransmit tesk

([

k. B

File: hame: |a_ bin | Open ||
Files of type: Ibin Files(*.bin) LI Cancel

v

2

Figure4-2

# EMBC 1000-USB429-FirmwareUpdate x|

Load Eile: IE: 4428-usbh4Z9ush_fu-bakfehzinst HEonee |

Update dewice, pleaze walt a moment!

Zhuhai Orbita Control Engineering Co., Ltd. - 26 -



o Thita
(A= EMBC1000-USB429-42 USER MANUAL

Figure4-3
When update finish, click “ Exit “ button ,shown as Figure4-4 :

#z EMBC1000-USB429-FirmwareUpdate i =

Load file: IE:\429—u5b\429u5b_fw—bakfeng\usl Browse |

Update success!

Figure4-4
n Attention: Don’'t shutdown the power or pull out the USB cable when
firmwareupgrade in process, otherwise will cause upgrade process fail and device not

work well.
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CHAPTER 5. DEVELOP YOUR OWN APPLICATION
SOFTWARE

To allow the wuser to develop his own application software or project,
EMBC1000-USB429-42 device comes with drivers software, APl (Application
Programming Interface) library and user oriented application software, running under
Windows 2000 or Windows XP. The user oriented application software has been
designed with the capabilities of simulating the outputs of various airborne systems,
receiving inputs from these systems, and providing bus data analysis functions. API
library is also provided together with example source code (Visual C++), which allows
users to easily develop their own application software or project based on the real world
applications.

5.1 API Library

When user begins to write application software for the device, you should finish the
settings below in you project (build in Visual C++ 6.0):

1. Copy the API library: ~ 429USBdIl.lib  and  429USBdIl.dII (G:\
UserDesign\APILibrary) to the project’s root directory.

2. Add the 429USBdILlib to the project: Project>Setting—>Link, Shown in the
Figure 5-1:
2l x|

Win3Z Release j General | Debug | CiC++ | Link | Resources | M§ EII

Testusbh429
Category: [SEYSCMMNNNNNNNN -]  Beset |

OQutput file name:
IReIease."Testusth’El.exe

Settings For:

Objectflibrary modules:
|429USBDLL.Iih

[~ Generate debug info [ Ignore all default libraries
[~ Link incrementally " Generate mapfile

[~ Enable profiling

Project Options:

429USBDLL.lib fnologo }subsystem:windows ;l
fincremental:no }Jpdb:"Releasef/Testusb429.pdb"
fmachine:1386 fout:"ReleasefTestusb429.exe"" LI

0K I Cancel |

Figure 5-1 Add 429USBdll. 1ib to project

3. Add these function in your program’s head file Shown in Figure 5-2:
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extern "C" _declspec(dllexport) BOOL FillDeviceList();

extern "C" _declspec(dllexport) void RXInit(int RXnum,int RXWord,int RXSpeed,int
RXJiOu,int RXSDI,int RXLAB,int RXLab1,int RXLab2,int RXLab3,int RXLab4,int
RXLab5,int RXLab6,int RXLab7);// initialize RX

extern "C" _declspec(dllexport) void TXIlnit(int TXnum,int TXWord,int TXSpeed,int
TXJiOu,int TXDis,int TXZHC,int TXDIS,int TXtime);// initialize TX

extern "C" _declspec(dllexport) void RXEnable(int RXnum);

extern "C" _declspec(dllexport) void RXDisable(int RXnum);

extern "C" _declspec(dllexport) int ReadData(int &Rxnum,DWORD* Readbuffer,int
&lenth);

extern "C" _declspec(dllexport) BOOL WriteData(int TXnum,DWORD* Writebuffer,int
speed.,int lenth);

extern "C" _declspec(dllexport) void USBclosed();

extern "C" _declspec(dllexport) void Senddata_Circle(int TXnum,DWORD* Writebuffer,int

speed,int lenth);

extern "C" _declspec(dllexport) void StopSenddata_Circle(int TXnum,long &lenth);

Figure 5-2

4. Now the API setup is done. When you build your project, VC++ will link the APIs
automatically and add them to your project.

5.2 Example Source Code

The example source code will show the user how to use the API. User can get the detail
from the CD-ROM(G:\ UserDesign\sample).

5.3 API Description

1. Initialize Device:

BOOL FillDevicelList();

Model BOOL FillDevicelList()
Function Initialize device
Parameter Type Define
Return Value BOOL TRUE: Initialize success.
FALSE: Initialize failed.
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2. Initialize Rx Channel:

void RXInit(int RXnum,int RXWord,int RXSpeed,int RXJiOu,int RXSDI,int RXLAB,int

RXLab1,int RXLab2,int RXLab3,int RXLab4,int RXLab5,int RXLab6,int RXLab7)

Model

void RXInit(int RXnum,int RXWord,int RXSpeed,int RXJiOu,int RXSDI,int
RXLAB,int RXLab1,int RXLab2,int RXLab3,int RXLab4,int RXLab5,int

RXLab6,int RXLab7)

Function

Initialize RX channel

Parameter

Type Name

Define

input

int RXnum

RX channel number(1-4)

input

int RXWord

Word length:
0 - 32 bit
1 - 25 bit
Other invalid

input

int RXSpeed

baudrate:

0 - 12.5kbps
1 - 48kbps
2 - 100kbps
3 — 50kpbs
Other invalid

input

int RXJiOu

Parity check:
0 - disable

1 - odd

2 -even
Other invalid

input

int RXSDI

SDI decode:
0 - disable
1-00

2-01

3-10

4-1

Other invalid

input

int RXLAB

Label check:
0 - disable

Zhuhai Orbita Control Engineering Co., Ltd.
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1 - enable

Other invalid
input int RXLab1 Lab1 number
input int RXLab2 Lab2 number
input int RXLab3 Lab3 number
input int RXLab4 Lab4 number
input int RXLab5 Lab5 number
input int RXLab6 Lab6 number
input int RXLab7 Lab7 number

Return Value void

3. Initialize Tx Channel:
void TXInit(int TXnum,int TXWord,int TXSpeed,int TXJiOu,int TXDis,

int TXZHC,int TXDIS,int TXtime);
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Model

void TXInit(int TXnum,int TXWord,int TXSpeed,int
TXJiOu,int TXDis,int TXZHC,int TXDIS ,int TXtime);

Function

Initialize TX channel

Parameter

Type

Name

Define

input

int

TXnum

TX channel number(1-2)

input

int

TXWord

Word length:
0 - 32 bit
1 - 25 bit
Other invalid

input

int

TXSpeed

baudrate:

0 - 12.5kbps
1 - 48kbps
2 - 100kbps
3 — 50kpbs
Other invalid

input

int

TXJiOu

Parity check:
0 - disable

1 - odd

2 -even
Other invalid

input

int

TXDis

Word gap:
(4-255 integer)

input

int

TXZHC

Work mode :
0 — loop

1 - normal
Other invalid

input

int

TXDIS

repetition:
0 - enable
1 - disable
Other invalid

input

int

TXtime

Time gap

Return Value

void

4. Rx Channel Enable

RXEnable(int RXnum)
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Model void RXEnable(int RXnum)

Function Enable the Rx Channel

Parameter Type Name Define

input int RXnum Rx Channel Num: 1~4
Return Value Void

5. Rx Channel Disable

void RXDisable(int RXnum)

Model void RXDisable(int RXnum)
Function Disable the Rx Channel
Parameter Type Name Define
input int RXnum Rx Channel Num: 1~4
Return Value void
6. ReadData

int ReadData(int &Rxnum,DWORD* Readbuffer,int &lenth)

Model int ReadData(int &Rxnum,DWORD* Readbuffer,int &lenth)
Function ReadBack the data from Rx Channel
Parameter Type Name Define
output int RXnum Rx Channel Num: 1~4
input DWORD Readbuffer | Array used to store the data from the Rx
Channel, Maxium 511 ARINC429 words
output int lenth Data Length from Rx Channel
Return Value int Return value 0: No Data Return
Return value 1: Read Data Succeed

7. Transmit Data

BOOL WriteData(int TXnum,DWORD* Writebuffer,int speed,int lenth)
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Model BOOL WriteData(int TXnum,DWORD* Writebuffer,int speed,int lenth)
Function Transmit Data From Tx Channel
Parameter Type Name Define

input int TXnum Tx Channel Num : 1~2

input DWORD * | Writebuffer | Array used to store the data from the Tx
Channel, Maxium 511 ARINC429 words

input int speed Transmit BaudRate:
1 : 100kbps/48kbps/50kbps;
0 : 12.5kbps;

input int lenth Transmit Data Length:
When speed =1: The Maxium transmit data
Length is 511 ARINC429 words;
When speed =0: The Maxium transmit data
Length is 255 ARINC429 words;

Return Value BOOL Return Value :

FALSE : Transmit Fail;
TRUE : Transmit Succeed;

8. Repeat Transmit Data

void Senddata_Circle(int TXnum,DWORD* Writebuffer,int speed,int lenth)

Attention: This Function is valid when the Repetition Mode enable;

Model Void Senddata_Circle(int TXnum,DWORD* Writebuffer,int speed,int
lenth)
Function Repeat Transmit The Data Of The Tx Channel
Parameter | Type Name Define
input int TXnum Tx Channel Num : 1~2
input DWORD * | Writebuffer | Array used to store the data from the Tx
Channel, Maxium 256 ARINC429 words
input int speed Transmit BaudRate:
1 : 100k/48kbps/50kbps;
0 : 12.5kbps;
input int lenth Transmit Data Length
Return Value Void

Zhuhai Orbita Control Engineering Co., Ltd.
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9. Stop Repeat Transmit

void StopSenddata_Circle(int TXnum,long &lenth)

Model void StopSenddata_Circle(int TXnum,long &lenth)
Function Stop Repeat Transmit The Data Of The Tx Channel
Parameter Type Name Define
input int TXnum Tx Channel Num : 1~2
output long lenth The Total Number of the data have been Send
Return Value void

10. Close the USB Device

void USBclosed();

Model

void USBclosed()

Function

Close the USB Device

Return Value

void
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CHAPTER 6. PRODUCT ORDERING INFO
Baud rate
Rx Tx
Product Number Channel Channel Software support
100K 12. 5K 48K
Windows 2000 or Windows XP
EMBC1000- . -
USB429-42 4 2 Y Y Y based drivers and application
software
Correlative Product
Baudrate
Interface Error Rx Tx
Product Number ret Software support
Mode Inject | Channel Channel | S e =] =]
S o < )
EMBC1000- \/ \/ \/ \/ Windows 2000 or Windows
uUSsB 4 2 S XP based drivers and
USB429EI-42 application software
Windows 2000 or Windows
EMBC1000-PC XP based dr q
ase rivers an
142942 PCI 4 2 A O BV I
application software
Windows 2000 or Windows
EMBC1000-PC XP based dri d
ase rivers an
1429|142 PCI \ 4 2 YRR R
application software
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APPENDIX A: ARINC429 PROTOCOL INTRODUCTION

ARINCA429 is an international standard for Digital Information Transfer System
(DITS). It is application-specific for commercial and transport aircraft. It ignores the
complexities of different manufacturers’ avionics system interfaces and supplies
uniform flatform for system communication.

Based on the requirements of ARINC Specification 429, digital information is
transmitted by wires in unidirectional data bus, differential coupling or twisted pairs.
So ARINC429 is serial communication actually. The ARINC429 standard supports
High, Low, and Null states.

ARINC data words are always 32 or 25 bits in length. Transmission of
sequential words is separated by at least four Null bits. Each ARINC word contains
a parity bit, 8-bit label. The label words are quite important in ARINC429 and identify
the data type and the parameters associated with it, such as latitude data, longitude
data. The rest data bits of the word are divided into different fields based on the
label. For making communication fully standardized and avoiding conflicts, all of the
flight functions have been equipped with given labels and data formats.

When a 32-bit ARINC word is transmitted, each word contains:

o Parity : bit32

e SSM : bit31~30, Sign Status Matrix

e Data : bit29~11

e SDI : bit10~9, Source Destination Identifiers
e Label : bit8~1

The 32-bit ARINC Word typically use the format shown in Table A-1 which
includes five primary fields, namely P (parity), SSM, Data, SDI, and Label. Attention,
ARINC convention numbers the bits from 1 (LSB) to 32 (MSB), not from 0 to 31 as
usually.

The order of 32-bit data word transmitted on ARINC bus is as follows (LSB first):
Label(8)- Label(7)- Label(6)- Label(5)- Label(4)- Label(3)- Label(2)- Label(1)-
SDI(1)- SDI(2)- Data(1)- Data(2)- Data(3)- Data(4)- Data(5)- Data(6)- Data(7)-
Data(8)- Data(9)- Data(10)- Data(11)- Data(12)- Data(13)- Data(14)- Data(15)-
Data(16)- Data(17)- Data(18)- Data(19)- SSM(1)- SSM(2)- Parity. The least
significant bit of each byte, except the label, is transmitted first, and the label is
transmitted ahead of the data in each case.

Table A-1. 32-bit ARINC Data Word Format

SSM DATA SDI LABEL

PARITY

w
N

31~30 29~1 10~9 8~ 1
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When a 25-bit ARINC word is transmitted, each word contains:

e Parity : bit25
e Data : bit24~9
e Label : bit8~1

The 25-bit ARINC Word typically use the format shown in Table A-2. Attention,
ARINC convention numbers the bits from 1 (LSB) to 25 (MSB), not from 0 to 25 as

usually.
Table A-2. 25-bit ARINC Data Word Format
-
o DATA SDI LABEL
&
25 24 ~9 10~9 8~1

The order of 25-bit data word transmitted on ARINC bus is as follows (LSB first):
Label(8)- Label(7)- Label(6)- Label(5)- Label(4)- Label(3)- Label(2)- Label(1)-Data(1)
-Data(2) -Data(3) -Data(4) -Data(5) -Data(6) -Data(7) -Data(8) -Data(9) -Data(10)
-Data(11) -Data(12) -Data(13) -Data(14) -Data(15) -Data(16) —Parity. The least

significant bit(LSB) of each word except the label is transmitted first, and the label is

transmitted with MSB first.
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