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1 Introduction

SCA3000 demo demonstrates the SCA3000 component functionality and the component key
properties. This document describes how to install the required software and how to use the
SCA3000 demo board and Graphical User Interface (GUI) software revision 0.16.4.

SCA3000 demo consists of:
e SCA3000 sensor soldered on chip carrier PWB
e USB interface card
e USB cable
[ )

GUI software running on PC

SCA3000 demo runs on Windows XP and 2000, it requires USB connection for data transfer.
Demo is powered from USB port.

2 Quick start

Please follow the steps below:
1. Insert CD-ROM
2. Setup the hardware
- Connect the hardware to PC's USB port
3. Install the USB driver, after the PC has found the device
- When the PC detects the new USB device, do not let Windows to detect the driver,
address the USB driver from folder:
"'CD-ROM\SCA3000 demo - Virtual Com Port Drivers\”
- NOTICE, if you have already installed the SCP1000 demo to your computer,
please set the latency timer to 5 ms (more detailed instructions on section 7)
4. Install the GUI software
- Install the GUI software by running the “setup . exe" from folder:
CD-ROM\SCA3000 demo - ver 0.16 - Installer
- Do not change the installation destination
5. Start the GUI software

- From Start - Programs — SCA3000-DEMO

Notice that the demo should be connected to PC before the GUI software is started. Exit the GUI

software before unplugging the demo (demo uses virtual serial port driver, so it can not be found as
a USB device).
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3 Hardware

The SCA3000 demo USB interface board (black) and SCA3000 PWB (red) are shown in Figure 1.

The interface card converts the USB interface to SPI or I°C interface. SCA3000 sensor is soldered
on PWB which is connected to interface board.

SCA3000 sensor,
see component type and
— version (v0.1 or v0.3)

Red led: demo powered
from USB

Test points for
SCA3000 sensor
Idd measurement

Demo reset

Figure 1 SCA3000 demo USB interface board and SCA3000 PWB.
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4 GUI software

SCA3000 demo is controlled via USB serial port by GUI software. The software must be installed
into location that is suggested during installation procedure.

Screen capture of the GUI is presented in Figure 2.

Pull down menu for
SCA3000 mode

Pullidown'menu
for display mode

VTl

Yellow: acceleration
register overflow, out
of measuring range

——\

Data overflow

Scroll

Freeze image
Reset gravitation | 0

Free fall

Save data to file e s \\/
| 7 exr oFf | * Red: Interrupt detected,
| TE CHNOLOGIES B 2 press to clear interrupt
S
) 0007 q]
Exit button . = V[z]
[ooss 2ol GUI software

revision number:
0.16.4

0,000 Resulkant

Ea
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Scale@ g

-2 - 421 Tl
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0.0
Ilinirnurm
4010
Resultant
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Figure 2 SCA3000 demo Graphical User Interface

The GUI software has three different display modes. The SCA3000 sensor can be set to:
- normal measurement mode,
- free fall mode and
- motion detector mode.

The interrupt detected due free fall or motion is indicated by led indicator and sound. Once interrupt
is detected, the interrupt has to be cleared by user by pressing the led (Figure 2).

The five different GUI displays and start up screens are presented below.
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Choose communication port
Double click for correct connection

ASRLE (COME - USE Serial Port) |
ASRLS (COMS - USE Serial Port)

Cancel

Figure 3 USB serial port selection pop-up window.

E Select product bype.vi 5'

Select product type and make sure
that the demonstrator is steadily in
rest on straight surface.

Continue c |
[Enter] =il

4 SCA3000-DO1

Figure 4 Product selection pop-up window.

= SCAIO00-USE-DEMOLY =11x|

VT

| TECHNOLOGIES

3 | Frue fall

A — !

Scale @ g
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Figure 5 Scroll display.

Resultant enable /
disable
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If more than one USB serial port devices
are detected, user must select USB
SERIAL PORT pop-up window the correct
port (Figure 3).

User needs to select correct product type
from PRODUCT SELECTION pop-up
window (Figure 4). SCA3000-D0O1 is
selected by default, product type can be
found from top SCA3000 component, see
Figure 1.

SCROLL, continuously scrolling X, Y, Z

and resultant accelerations, see Figure 5.

Acceleration is presented in [g]. User can:

- change the acceleration scale

- freeze the scrolling image

- change the averaging factor

- set averaging OFF

- save acceleration data into file

- enable resultant scrolling

- detect which axis caused the
interruption in motion detection mode
(by clearing the interrupt)

In motion detection mode user
can select for operation where
sensor operation mode is
changed to measurement mode
after motion is detected.

Domicile Vantaa



VTI>

CONFIDENTIAL

Doc. Nr. 8259300.05

PRELIMINARY — Subject to Changes 7 (17)
TECHNOLOGIES SCA3000 demonstrator 13.03.2006
VTI/JL User Manual
5 SCA3000-1SE DEMOLY I = £

BUBBLE LEVEL, two displays that show

VTS

| TECHNOLOGIES |

Measurement mode

oat I

tilt angle, see Figure 6. Angle calculation is
performed in GUI, not in SCA3000 sensor.

Figure 6 Bubble level display.

[ SCA3000-UISE-DEM0.vi

3D, 3 dimensional display with projections

SCA3000 DEMO r F
[ I 4 )
VTI @ Measuremunt mode

| TECHNOLOGIES

ACABIO0-D01

of each axis acceleration, see Figure 7.

P e e

Resultant
=81.0
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Figure 7 3D display.

[ SCA3000-UISE-DEM0.vi

DATA LOGGER, display where user can:

| SCA3000 DEMO I 9
VALN A

| TECHNOLOGIES

Data legger

surement mode

ot

oata overtiow [l ‘ntermet steus

Fewazn image | DFF
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e it ta Tl —
#vorege | ofF |
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- log data (maximum log time 5000 ms)

- view the logged data in [g]

- view the demonstrator speed as a
function time (speed [m/s] is derived by

®
I meas tme [5] (2 manasiing tata [ | ¥ I
z

auretsties | Spaed | coutace |
0.7
g
o5+

0]

integrating the acceleration data)

- view the inertial navigation results
(distance [m] as a function of time is
derived by integrating the acceleration
data twice)

Data logging starts by pressing the “Meas”
button. Data is logged for predefined time
(“meas time [ms]").

Please notice that inertial navigation

Figure 8 Data logger display.

VTI Technologies Oy VAT Reg.
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contains six degrees of freedom and 3-axis
accelerometer can handle only three
degrees of freedom (rotations and tilting
can not be detected when inertial
navigation is performed only by 3-axis
accelerometer).
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REGISTER CONFIG display offers user
access for SCA3000 sensor registers.
Registers can be read and written. SPI
frame format for each operation can be
viewed from “Waveform” tab. User can
read automatically all configuration
registers by pressing the “Save reg
content” button. Results are saved into file
and they can be viewed from “Register
content” tab as well.

Read all
configuration
registers

SETUP display presents some operational
parameters of selected component type,
please refer to component specific
documentation for further information.

“Data transfer wait [ms]” is the delay
between successive data reading from
virtual serial port.

RESET DEMO initialises the GUI software.
UC software version is presented also. GUI
revision 0.16.2 can be executed with uC
software version 0.9.92.

pC sw version
number

VTI Technologies Oy VAT Reg. Business ID 0707944-4 Domicile Vantaa
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4.1 Resetting GUI and pC

SCA3000 demo GUI software can be reinitialised by selecting the “Reset demo” display from pull
down menu, see Figure 2.

MC can be resetted by exiting from the GUI and then pressing the reset button (Figure 1) on USB
interface board.

4.2 Uninstalling the GUI and USB driver

GUI software and USB driver (FTDI Serial Converter Driver) can be removed from Windows
Control Panel Add/Remove Programs.
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ata logging

Acceleration data can be saved from GUI software by pressing the “Data to file” button (Figure 5).
Data can be logged also by using the macro language that is used to control the SCA3000 demo.

Please follow the steps below to start data logging:

1.
2.

3.

Connect SCA3000 demo with USB cable to PC
Open Windows HyperTerminal software from CD-ROM:
“SCA3000_demo_HyperTerminal_connection.ht”.
Press demo reset button (see Figure 1). SCA3000 demo sends info text to HyperTerminal
(see Figure 12). If HyperTerminal software is unable to connect the SCA3000 demo or the
info text does not appear,

- change “COM port” from port properties,

- press connect and

- resetdemo
until info text appears to HyperTerminal screen (see Figure 12).
After the info text appears on HyperTerminal, send text file “SCA3000_data_logger.txt”
from CD-ROM (“Transfer” pulldown menu — “Send Text File...” — browse for
SCA3000_data_logger.txt)
The text file is actually a macro that runs in endless loop. The macro sends 3-axis
acceleration data in hex format to HyperTerminal (see Figure 13). Example of data format:
0Ox1ef0,0x0130,0x01F0,Z-Y-X
where “0x” indicates for hex format, and “Z-Y-X" the axis order. The Z-axis hex output is
1EF, which is ‘0001 1110 1111’ in binary format and 495 in decimal format.
The data can stored by capturing the data in to file:
“Transfer” pulldown menu — “Capture Text...” — save captured data into wanted file and
folder.
Data capturing can be stopped from:
“Transfer” pulldown menu — “Capture Text...” — “Stop”

Macro language is used to control the SCA3000 demo SPI bus, therefore it can be used to
configure the SCA3000 sensor also. For more detailed information of macro language, please refer
to “SCA3000_demo_macro_language_description_ 8259200.02".

‘& SCA3000_demo_HyperTerminal_connection - HyperTerminal —lofx|
Fle Edt Vew Cal Transfer Help
Nzl 55 oslEle
N T 1 |
VTI Technologies - SCA30G00 / SCPl@@@\J‘ Connection properties }

Connect To | Settings |

-:E:-. Za4 SCA000_demo_Hyp Change |con...

LCountry/region: IFinIand (58] j

Enter the area code without the long-distance prefis

Area code: IDEI

Phone number: I

ect using: ICDMB j

Connected 0:00:08

COk1
TCP/P [winsock]

AT (230400 8-h-1 [5roLL @

¥ | Use country/region code and ares code
™| Bedialion busy

oK Cancel

Figure 12 Windows HyperTerminal with SCA3000 demo info text.
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*4 SCA3000_demo_HyperTerminal_connection - HyperTerminal =] 3}
Fle Edt Yiew Cal Iransfer Help

D|=| 55| wli]

0x2190,0xf 30, 0xfbab,Done
0x21h0, 0xFF20,0xFb90, Done
0x2170,0xff30,0:xfbcO,Done
B0x2170,0xfT40,0xTbad,Done
0x2190,0xf 30, 0xfbab,Done
B0x2170,0xff50,0xFbcO,Done
0x2160,8xff40,08xFbbB, Done
0x2160,0=FF20,0xFbb0, Done
0x2190,8xff10,8xFbbB, Done
0x2180,0xff30,0xfbad,Done
0x2170,8xf£30,0xFbbB, Done
0x2180,0=FF20,0xFbb0, Done
0x2160,0xf£20,08xFbbB, Done
0x2180,0xffi0,0xfbcO,Done
0x2150,08xff40,08xFbdd, Done
B0x2170,0xff30,0xfbcO,Done
Bx2170,0=f T30 ,0xfbabd, Done
0x2170,0xff30,0xfbed,Done
Bx2170,0=f T30 ,0xfbabd, Done
0x2170,0=f£50, 0=fbb0, Done
Bx2160, 0= 30 ,0xFbcB, Done
0x2160,0xff30,0xfbcO,Done
0x2160, 0= 50, 0=fbdd, Done

g Kl

[Connected 0:00:10 [enstu Patonang  [SCROL [caps™ [nom [Capture  [Prink eche

Figure 13 SCA3000 demo output during data logging.

6 SCA3000 current consumption measurement

The current consumption of SCA3000 sensor can be calculated by measuring the voltage drop
over resistor R34 (470 Q, 1% tolerance). Voltage drop can be measured from test points TP5 and
TP6, see Figure 16.

The offset current consumption of demo hardware is ~200 pA (94 mA) can be measured when
SCA3000 PWB is not connected to demo board. SCA3000 current consumption can be calculated

VvV, —0.094V
Idd = _drop TFTTE , (1)
470Q

where Vgyrop is the measured voltage drop in volts and Idd the SCA3000 current consumption in [A].

VTI Technologies Oy VAT Reg. Business ID 0707944-4 Domicile Vantaa
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If the SCA3000 demonstrator does not work properly, try following:

e The wait time in data transfer can be in increased on “SETUP” display (GUI software

pulldown menu, see Figure 2).

e SCA3000 demo may not work properly if your PC has multiple USB serial ports installed.

Please remove all other USB serial port devices (including SCP1000 demo).

e Stop the GUI software, press the reset button program on demo USB interface board (see

Figure 1), start GUI again.
e Close Windows HyperTerminal software, if you have used it.

e Check that USB driver LATENCY TIMER parameter is 5ms. Plug the demo USB cable in

to PC and follow the steps (and screen captures) below:
1. Open control panel and select “SYSTEM”
2. Select “DEVICE MANAGER” from “HARDWARE" tab

3. Select

“USB SERIAL PORT”

“PROPERTIES"
4. Select “ADVANVED” from the USB Serial port Properties

5. Set the “LATENCY TIMER” to 5 ms (the 16ms default value is too slow for SCA3000

demo).

6. Press “OK” to all windows.
7. Restart the GUI software.

NOTICE!

If the SCP1000 demo does not work properly with this 5 ms latency timer value, the value needs to

be changed back to 16 ms.

Start — Settinas — Control panel

E3 control Panel

Eile Edit “iew Favorites

from the list,

=10l x|

Tools  Help

R R = R s ==

fddress I@ Control Panel

| Pe |Lnks >

Mame

| Zommenkt

4]

E%ch-kja Connection Manager
Phone and Modem Options
upower Optians

Printers

@Regional Ciptions
%Scanners and Cameras
(=] Scheduled Tasks

&b Sounds and Multimei
| ]

%Users and Passwords

4]

Configure which connection kypes are ackive for b
Configures your kelephone d RS EE SATT T

Configures energy-saving s
adds, remaoves, and configur
Customizes setkings For displ.
Configures installed scanner:
Schedules computer basks to
Assigns sounds to events an
Changes speech engine setti
Provides system information
Customizes setkings for bext
Manages users and passwor

|Provides system information and changes er|

=
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unplug, eject, and configure pour hardware.
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8 USB interface board schematics
SCA3000 demo USB interface board schematics is presented in following pages.
&2
-2 g
T %z >|E—3 2
: i % gg & s ; ) %
i ) 2o 8 §>—‘ h § § f =
i i AR
ER | g | CEEELY
- i § 3¢

jse low pass filte
470 ohm and 10ONF
o GND on AVDD

UsBt
v

FT232BM_STL
USB_VCC
]

USB — for DEBUG use ONLY

Figure 14 SCA3000 demo USB interface board circuit diagram (sheet USB).
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Figure 16 SCA3000 demo USB interface board circuit diagram (sheet power).
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9 USB interface board PWB layout

SCA3000 demo USB interface board PWB layout and silkscreen is presented below.

Figure 17 SCA3000 demo USB interface board PWB layout.
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Figure 18 SCA3000 demo USB interface board silkscreen.
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