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Notes on this User Manual:

1. The PDF version of this User Manual contains hyperlinks that permit quick access
to referenced sections. Hyperlinks are indicated by a blue rectangle around
referenced text:

See Voltage Sensor configurations (pg 154)

2. Where cited, function keys are indicated in brackets: [F1]

3. Some TCS configuration screens feature blue Helper Icons: 9

Helper Icons are clickable links to targetted topics in the TCS User Manual where
additional configuration help can be found. Clicking on a Helper Icon launches the
TCS User Manual and opens to the relevant section in the manual.
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Introduction

Titan Control Software (TCS) is a license-free software application that
provides for the configuration, acquisition, display, and storage of sensor data
from Titan data acquisition devices. TCS allows you to easily configure and
control up to 16 channels of sensor data from a Titan Pod or Mini-Recorder,
up to 128 channels from an 8-port Titan CPU Channel Multiplexer, and up to
384 channels from a CPX Expander with multiple CPUs. Acquired data can be
displayed graphically or in numerical form in real-time, and can be exported
in a variety of common file formats.

This manual provides an overview of TCS with complete feature descriptions,
specifications, installation and setup procedures, and operational information.

Getting Started

This manual will take you through the steps to configure TCS to work with
your Titan data acquisition device. The Starting Up section should be followed
first to install TCS and get the Titan hardware properly connected and running
with the TCS application. Detailed information about TCS windows and
features appears in the Advanced Settings section that follows. Power and
sensor configurations appear in Appendix A.

Requirements

Support

TCS is a standalone application designed to run on Windows operating systems
with the Microsoft .NET Framework installed. The Microsoft NET Framework
installer is supplied on the TCS installation disc.

The TCS application requires:
- 100 MB Hard Drive space
- 512 MB RAM (min.)
- 1024 x 768 minimum screen resolution
- Two (2) USB 2.0 ports
- Adobe Acrobat Reader (to view embedded PDF documentation)
Application available at www.adobe.com/products/acrobat

A 2.4G Pentium 4 or faster PC is recommended for the best performance.

Support for this product is available by contacting the factory during normal
business hours (9am — 6pm EST) at 301-470-3278. Additional information
can be found on our web site: http://www.marslabs.com
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Starting Up

This chapter describes the steps to install, connect and configure the TCS
application with the Titan Pod/Mini-Recorder, Titan CPU/CPX Expander, and
Titan DAC.

Software Installation

1. Install the TCS software from the supplied CD-ROM disc or downloaded
from the Mars Labs Knowledge Base (filename: ‘TCS3_setup X.X.X.exe’)

Windows XP users will also need to install the Microsoft .NET software
framework (filename: “dotnetfx35.exe”).

NOTES:

1. Installation of the .NET framework is only required for Windows XP systems.
It is not needed for Windows 7 & 8 systems.

2. Windows10 users should install TCS as described below

Due to changes in Windowsl0, the standard installation of Titan Control Software
(TCS) does not function correctly. Windowsl0 users should install TCS by right-
clicking on the TCS installer icon and selecting ‘Run as Administrator’, and then follow
the prompts to install TCS. When the installation is finished, a modified TCS3 shortcut
icon will appear on the desktop. Double-clicking the icon will produce a dialog box
asking if you want to allow the application to run on the machine:

%' User Account Contrel ==
§% Do you want to allow the following program from an
=/ unknown publisher to make changes to this computer?

Pregram nam e TCS3axe
Publisher: Unkmnovm
File origine Havd devt om this computer

! Show details

Click “Yes’, and TCS will launch and function normally.

Note that this dialog box will appear every time TCS is launched. Mars Labs is
currently working on an update to address this issue.

If TCS is already installed on your Windowsl10 PC:

1. Right-click on the TCS icon and select “Properties”.
2. Switch to the ‘Compatibility’ tab.

3. Check the box labeled “Run as Administrator”

4. Click “Apply”, and then close the window.
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2.

3a.

3b.

Install the TCS application (filename: “TCS3_setup X.X.X.exe”). The filename
will include the current version number of TCS. Once installation is complete,
the TCS application can be found in the Mars Labs file in the directory. The
installation will also add two shortcut icons on the desktop:

@ The standard installation of TCS

TCa3

’ A demo version of TCS with a simulated input (virtual hardware).
For information on running the demo, double-click on the icon

T':i? Sem':' and view the ‘Titan Control Software Demo Mode User Guide’
ade

If you are using a Titan Mini-Recorder, connect the device to the PC using a USB
cable. The PC may prompt that a new hardware device has been found; proceed
with the on-screen instructions and install the Titan USB driver if needed. For
assistance with the USB driver installation, see the Troubleshooting section at
the end of this document.

If you are using a Titan CPU or CPX Expander, connect the device to your
network but do not apply power. Using standard Ethernet cabling, make all
system connections before applying power.

NOTE: For an eight channel CPU, connect Titan Mini-Recorders
starting with the lowest numbered ports first.

Launch the standard version of the TCS application. The first time TCS is run, the
following message window will be displayed:

TCS nowe structures kest files by test name under a user specified roat path,

The roat path is being set to “C:\Documents and Settingsiuser_nameiMy Documentsitars Labsy",

‘fou can change the root path and convert data from the old structure
under TCS Settings in the Settings Menu,

The message informs that TCS data files are exported under the specified

test name to the displayed root path. You can change the root path, as well as
convert data taken in previous versions of TCS to the new structure, under the
‘Settings’ menu.

Click ‘OK’ to dismiss the message window and continue with the installation.

NOTES:
1. The root path is also displayed in the TCS window title bar.

2. For more information on Root Path, Export Path, and Data Conversion, see the
TCS Menus section.
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6. You will be prompted to create a new test or load an existing test:

Welcome 1o TITAN [0[(=0E3]

Please Create or Load a Test

Create Mews Test

TestMame |pod_test 13

Device Type @ USB/Serial (Mini-Recorder)
O Ethernet (Titan CPU/CPX)
O USB/Serial (Mini-Recorder + DAC)

Create

Brovsse

Load Esisting

For a Titan Mini-Recorder or Pod, click on the ‘USB/Serial (Mini-Recorder)’ button.
For a CPU or CPX Expander system, click on the ‘Ethernet (Titan CPU/CPX) button.

For a Mini-Recorder with a Titan DAC, click the ‘USB/Serial (Mini-Recorder+DAC)’
button.

TCS assigns a default test name that is based on the selected device and the current date.
To change the name, click inside the Test Name field and enter a new name. All data
taken during this session will be exported using the assigned test name.

After selecting the device type and test name, click ‘Create’ to begin configuring the test.

NOTES:
1. Test names cannot contain spaces

2. In this window, you also have the option of loading an existing test. Click on
the ‘Browse’ button and navigate to the location of the desired test (valid test
files have either a “.tcf’ or ‘tdf’ extension). After selecting the file, clicking ‘Open’
(or simply double-clicking on the file) will load/import the file into TCS. For more
information, see “Loading from an Existing Test”, page 139.
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Pod/Mini-Recorder Device Configuration

After creating a test, TCS will display a ‘Device Configuration’ window which
shows the test name and root path in the title bar. The next step is to select a
device from the ‘Select Port’ list and then click the ‘Connect’ button [Function
key F1]. If no ports appear in the list, click on the ‘Query Serial Devices’ button
to check for connected hardware.

Mars Labs TCS.

Current test: pod_test 12 Root Path: C:\Documents and Settings\bernhard\Wy DocumentsMdars Labsy

Test Device Settings  Ubl  Help Local Index: D000 Free: 128,57 GB Device Index: 0000 Free: DKB-
1: Configuration | 2 Runlime | 3 Expart |
A Device Configuration | B: Gensors | : Tags and Channats | D). Fiesording Options |
Mame: | Mini-Recorder | Metadats Speed*
AT Device Informtion SEnineEs
Select Part SeanFiate: | 1200 v Enablz GPS [ Enablz PPS
JiiFiecPad on COligE iceTye || i
Fiter Frequency: [ 200 Hz v Bypass Lok
Seicbumber | |
e I . Digtl Pod
Czl Due Date |:| Excitation Val Digital Pod
whsonVaae 2048 % Eratle I
Query Seria Devices Flecorder Information Supports PerChannel Excitation [
Baud Riate sosee [ ] Other Setings
Foesosce [ ] EEI
Input Attenuator Offset | 2184 . Fiasail St
Auto Record [
*DAC Reminder: When using a DAC,
Set Mode: Low Speed, Soan Flate 1200
Fi F2 F3 F4 5 F& F7 Fe Fa Fi0 Fii Fi2
Cornect Connection Get Info Manual In‘ehicle Help
Help Command Display

Once connected, the ‘Device Information’ and ‘Recorder Information’ panes

will be filled with information about the connected Titan hardware. To complete
the basic device configuration, select the speed of the device (High/Low), the
desired scan rate, and the filter frequency. For complete information on all Device
Configuration screen options, see Advanced Settings, pg 39).

Mars Labs TCS

Current test: pod_test_12 Root Path: C:\Documents and Settingsibernhard\y DocumentsiMars Labsh
Test Device  Settings  UHl  Help

10

Local nclsx; 000 Free: 18,57 GB Device Indexi 0000 Free: ke |1
1: Configuration | 2 Fomihe \| 3 Bzl
& Device Configuration | B: Sensors | C: Tags and Channels I D. Recording Options
Mame: |Min-Fecarder | [Hotadam ) Speed”
- Device Information Standalone GPS
elect Port Scan Rale Enable GPS [] Ensbls PPS
M Device Type | #W1GHRST
Filter Frequercy Bypass Lock
Serial Number | DEMO_UNIT
Fimware Version |1.21.8 Excitation Digital Pod
Col DusDate 08110710 ExclationValue, | 2.048 v Digital Pod
Enabls [] Cenfiguration
Query Serial Devices Recorder Information Supports Per-Channel Excitation [
Baud ate: SRS |1 9360 KDtes Other Setings
futo v Fiee Space | 1947588 KBytes put Mterustor Offsst. | 2184 3
- Recorder Seltings
Auto Rrecord [
= DAC Reminder: When using a DAC,
Set Mode: Low Speed, Scan Rate: 1200
Fi F2 F3 F4 F5 F6 F7 Fa F3 FI0 Fii Fi2
Connect Connection Get Info Manual InVehicle Help
Help Command Display
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CPU Device Configuration

After creating a test, TCS will launch and display a ‘Device Configuration’
window which shows the test name and root path in the title bar. The first step

is to select the network address of the connected CPU device. This address is
posted on the CPU hardware; it should appear in the ‘Select Port’ field in TCS.
If the address does not appear, click on ‘Find CPUs’. After the ‘Select Port’ field

updates, select the correct address and then click ‘Connect’ [Function key F1] to
connect to the CPU:

Mars Labs TCS

Current test: cpu_test_?4 Root Path: C:\Documents and Settingsibernhard\My DocumentsMdars Labsy

Test  Device Settings  Help Local Indes: 0000 Free: 128.57 6B Device Indes: 0000 Free: OKE [ ]
1: Configuration | Z Pl ‘l 3 Expart ‘
# Device Configuration B: Sensors | C: Tags and Channels | D. Recording Options |
Name: |CFU | [Hetadata )
Speed 1 CPU Settings
Device Infarmation
Mode: | High Speed % [ Auta Start
Sican Rate [ 4uto Record
Fiter Frequency
AddIP Firmware Yersion |:| [ Monitor Mode
Find CFUs
* DAC Reminder: When using a DAC. Set Made: Low Speed. Scan Rate: 1200
Need to Get Infg
Gt Ful Device Info
0 3 Cornection Time
Fl F2 F3 F4 [ F6 F7 Fa F9 F10 F11 F12
Connect Connection Get Info Add Pod Flemave Fod Manual InVehicle Help
Help Command Display

After connections are established, the ‘Device Information’ fields will display
information about the connected Titan hardware, as shown below. To complete
the device configuration, select the desired scan rate and the filter frequency of
the CPU from the drop-down menus. The selected speed, scan rate and filter
frequency will be applied to all connected Titan devices.

NOTE:

1. If the CPU is configured for High Speed operation when Low Speed Titan
Pods or Mini-Recorders are connected, an error will result.

2. If a Titan DAC is part of the system configuration, select Low Speed mode
with a 1200 Hz Scan Rate.

11



Titan Control Software (TCS) - Starting Up

12

Mars Labs TCS

Current test: cpu_test_24 Root Path: C:\Documents and SettingsibernhardiMy DocumentshMars Labst

Test Device Settings  Help Local Index: 0000 Free: 128,57 GB Device Index: 0000 Free: DKE-
1: Configuration | 2 Runlime | 3 Expott |
& Devics Configuration B: Sensors | C: Tags and Channsks | D. Recarding Options |
Name:  [CPU | [ Metadala__J
Speed 1 CPU Settings
Select Fort
— Device Iniormation
Mode: | High Speed v [ Auto Start
ScanRate: | 200 v [ uto Record
Filter Frequency =
AddIP e — I:l :ggs [ Maritr Mods
Find CPUs 26
20
3048
Name: |Pod | Port Mga [~
Rt Speed Standalone GFS
Enable GPS [ Enable PPS
Device Type | AIVIBHR-81 High Speed, Scan Rate: 200, Fier: 98 Hz
Bypass Lack
Deserption -
seitation
Seril Number | DEMO_UNIT Liatsied
Evctalion Vale | 2,048 - Eratle O Digtsl Pot
0218 nable
Need to ‘Get Info* o = ewm _ Supports Per-Channel Excitation [] CofigureE
CalDugDate  |DBA0AD
ther Seti
Iput Ateruator Offsst (2184 v
7] et Full Device I e 0 )
at Connection Time
Fi F2 F3 F4 F5 F6 F7 F8 F3 FI0 Fii Fiz
Connect Connection Get Info Add Pod Remove Pod Marul In¥eicle Help
Help Command Display

A Titan CPU supports up to 8 Titan Pods and/or Mini-Recorders. Titan devices
can be added or removed from the Titan CPU as needed, but any new devices
are not automatically detected. If you wish to add additional Titan Pods or Mini-
Recorders after the initial configuration (the Titan CPU auto-detects devices only
upon power-up), make the connections and then click on the ‘Re-Query Devices’
button. The Titan CPU will scan all ports for new devices, and TCS will display
a status message during the process:

BIESSERvATR ﬂ Q;

CPU is querying devices

This will take & little while:

All connected Titan devices will be detected and appear in the device list in TCS.

For complete information on all Device Configuration screen options, see
Advanced Settings, pg 45.

After completing the basic setup, continue to the Sensors configuration
section.
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DAC Device Configuration

After creating a test as described above, TCS will display a ‘Device

Configuration’ screen which shows the test name and root path in the title bar.
Select a device from the ‘Select Port’list and click the ‘Connect’ button. If no
ports appear in the list, click on the ‘Query Serial Devices’ button to check for

connected hardware.

Mars Labs TCS

Current test: dac_test_36 Root Path: C:\Documents and Settingsibernhard\My Documents\Mars Labst
Test Device Settings Ut Help

Local Index; 0000 Free; 1285768 | Device Index: 0000 Free: 0KB | 1)

DAL Information
Fmsaetess) [

Input Attenuator Offset | 2184 A Femanles Seliigs
Auto Recard []
* DAL Reminder: When using a DAL,

Set Mode: Low Speed, Scan Rate: 1200

1: Configuration ‘ 2 Auntine | 3 Export |
A: Device Configuration \ B Sensors | I: Tags and Channels | D Fiecording Optians |
Name: |[Min-Recarder | Metadata | Speed "
Device Information e Elr
ScanRats: | 1200 v Enable GPS [] Enable PPS
= we [ ]
‘ Scelling Filer Fracuency: [200Hz v Eymeslleds
7 setmeer ||
Firmwvars Yersion l:l Encitation Digital Pod
CalDue Date |:| Excitation Yalue: 2048 - Enables [J EDis‘ila‘ Pfd
onfiguralion
Query Serisl Devices Recorder Information Suppoits Per-Channel Excitation [
Baud Rate sz [ Dther Seflings

Fi F. F3 F4 5 3 F7 ] F3 F10 F1i Fi2
Connest Conneetion Get Info Manual In¥ehicke Help
Help Carnmand Display

Once connected, the ‘Device Information’, ‘Recorder Information’ and
“DAC Information’ areas will display information about the connected Titan
hardware. For the DAC Test, the Mode, Scan Rate and Filter Frequency are

optimally configured for the DAC:

Mars Labs TCS

Test Device  Seftings

Current test: dac_test_36 Root Path: C:\Documents and SettingsibernhardiMy Documentsibars Labsk
Ut Help

Local Index: 0000 Free: 12657 GB  Device Index: 0000 Free: DKE-

=]

1: Configuration ‘

DAL Information
DAC Type | DACTE

Fitrninare Version 60

= = == 2] =
m
=
=l
c
=
=

Input Atteruator Oftset | 2184 A Frecorder Settings
Auto Record [
" DAC Reminder: hen using a DAL,

Set Mode: Low Speed. Scan Rate: 1200

2 Runtine | 3 Enport |
A: Device Configuration \ B: Sensars | [ Tags and Chanrels | D. Recording Optiors |
Name: |Mini-Recorder | [ Hetagaa_) Gpeed*
Mode | LowSpeed v
. Davice Infomation SeElme ErS
Select Part SeanRatz: [ 1200 v Enable GP3 [ Enable FFS
MinRecFod on COME Bedsoe I1EHR-91
Fiter Frequency: | 200 Hz v Bypass Lack
Serial Number
Fimuare Version (0218 Excitation Digital Pod
CalDueDate  |08/10410 Excitation Yl 2088 Digital Pod
ey s Enatle [] Coniiguration
Query Serial Devices Fiecorder Information Suppoits Per-Channel Excitation []
Baud Rate o  [TEEEEEEED Other Setings
it v Fres Space | 1342608 KBytes

F2
Connection
Help

F1
Conmect

F2
GetInfo

L

Fe F7
Display

F8 F3 F10
tanual
Command

F11
Inehicle

F12
Help

|

NOTE: The Titan DAC runs in Low Speed mode at a 1200 Hz scan rate.

13
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Configuration: The Sensors Tab

Configure the Sensors by clicking on the ‘Sensors’ tab. The Sensors tab
window is where you select and configure the types of sensors that will be
connected to the Titan device (Accelerometers, Strain Gauges, etc).

Mars Labs TCS Current test: pod_4-12-2013
Test Device  Settings  Utl Help Local Indsx: 0000 Free: 127.67 GB  Device Index: D000 Free: BKE-
1: Corfiguration | 2 Rurtine | 3 Expot
T Do (G T | B Sensars \ © Vams evalremeh | B Rt & g \

& Valtage Hame: [ Default Sensar | Mafsctwer ||

| i Default Sensor

| Acceleration Description Model [ ]
Seialbumber [ ]
CalDueDate [ |

Eng Urits [] Custom Urits Calibration Target Thieshold 28 =

Fressure Input Dividers Sensilivity

Input Dividers Enabled 1000] e Input /
Sensor Output Impedance v

[ Single Ended

Differential ot [0 ]

Excitation

BrsloSan
Excitation Value | 2.048 v

Marne Units. anufacturer odel Serial Sensitivity Dffeet Excitation |
W 1000 my £ 1 o 2048
F1 F2 75 F4 FE F7 F& F3 F10 F11 Fi2
Connect Import Export Mew Sensor Femove Physical Cal Manual InWehicle Help
Sensors Sensors Sensar Command Display

To add a sensor, click on the ‘New Sensor’ button [F5]. In the prompt that
appears, type in the name of the sensor. Select the type of sensor from the
‘Type’ drop-down menu, and then click ‘OK’. Note that once you click ‘OK’
the sensor name cannot be changed.

o : ¥ I‘.
?'E‘ ENisr sasur el sl iy e EE

Mame: | Dscillatod

Type: | Vaoltage

NOTE: You can also create a new sensor simply by double-clicking on the
desired sensor type in the Sensor Tree. Any sensors created in this manner will
be named automatically, however, you will not be able to specify a sensor name.
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As sensors are added, each name will appear in the Sensor Tree on the left
side of the window. You can enter additional information about each new

sensor (description, manufacturer, model, etc.) in the editable fields. A table at

the bottom of the window provides an overview of all added sensors.

NOTE: The Overview Table is for display only; it cannot be used for editing

Mars Labs TCS Current test: pod_4-12-2013
Test Device Settgs  UHl Help Local Index: D000 Free: 127.91 68 Device Index: 0000 Free: 08 [ )
1: Configuration ‘ 2 Runtime || 3 Export |
#: Device Configuation | B: Sensors \ C: Tags and Channels | D. Recarding & Tiiggers |
- volsas Name: [Dscilltor Manufacturer [MIF
Default Sensor
. Dscillator Description Model |MJF5000
beedersion Sevsitumeer
- Sirain
- Themosouple ‘ S =
[ Eng Lits Vals [ Custom Urits Calration Target Threshold %
- Displacement
i Load |nput Dividers Sensiivity
Pressure
Input Dividers Enabled 1000 i Input

Sensor Dutput Impedance v

[] Single Ended

9] Ditrertl S TR
Excitation

Excitation Saurce

ExcilaionValue 2048 v

Name Unis | Manfachuer | Model  Seial  Sensiivity Oifset Erctation
Y | | [1000mv /1 0 2048v
Dscilator |V MIF MIF-5000 | Dot 1000y 41V 0 208
Fi F2 F3 Fa 75 B3 7 F8 F3 F10 F1 F12
Connect Impott Export New Sensor | | Remove Physical Cal Manual InVehicle Help
Semsors Sensors Sensor Command Display

Continue adding sensors in this manner until all sensors have been defined.
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16

Configuration: The Tags and Channels Tab

To configure the input channels of the Titan device, click on the ‘Tags and
Channels’ tab. Note that in this window, all channels are initially assigned to a
default voltage sensor type.

To assign a sensor to a channel, highlight the desired channel in the Channel

Tree on the left and then select the sensor from the Sensor drop-down (shown)

or by clicking on the ‘Browse’ button and selecting from a list. As each sensor is
assigned to a channel, the assignment will appear in the table at the bottom of the
window. The table provides a detailed overview of all channel assignments and is
intended for display only; it is not available for editing.

Mars Labs TCS Current test: DAB7346 Ropt Path: C:\Documents and SettingsiMy DocumentsiMar. .. ‘Z”EWX‘
Test Device Setbngs Ul Help LocalIndex: OO0 Free: 128,57 GE | Device Index: 0000 Free: OKE [ 1
1: Configuration ‘ Z D | 3 Export |
#: Device Configuation | B: Sensors | C: Tage and Channels D. Recording Options |

=-Mini-Recorder Mame: | Chan_01 | [ use Stict Maming

|-Chan_01

—Chan_02 Channel Enabled Default Display

|-Chan_03 7

t-Chan_04 Sensor: | Default Sensor ~ [ Browmse ] Eng Units

|- Chan_05 Beesl_229 ~ o047y

| Chan_06 Bain |usrel 231 3 encs —

I~ Chan_07 BalType: [ oy 5 Flssoluton

[~ Chan_08 e Excitation | Disabled

| Chan_09 Waming faceel 235

| Chan 10 Aceel_236

an_ : Aces_240 >

~Chan_11 Editing Charrer T

[~Chan_12

[-Chan_13

[~Chan_14

[Ehan.18 NOTE: Grid s Fead-0rl

L 16 1id i Rear-Only
Device # | MName Sensofame | Gain EalType CaType InputDividers | Fiange: Resolution Excitation Displayed A~
MinRecoder | 1 Chan_01 Default Sensor |1 NO WEAL YES + 2TBTY 0.001Y 2048Y True
MiniRecoder 2 Chan_02 Defalt Sensor |1 NO VEAL YES +32TETY 0.001 Y 2048 True '
MiniRecorder 3 Chan_03 Default Sensor |1 NO WEAL YES + 2B 0001 Y 2048Y True
MiniFecorder 4 Chan_04 Default Sensor |1 N WAL YES +RTETY 0.001Y 2048Y True
MiniRecordsr |5 Chan_05 Dafault Sensor |1 NO WEAL YES + 2TBTY 0.001Y 2048Y True
MiniRecoder 6 Chan 05 Default Sensor |1 (i} WAL YES + 3DTBTY 0.001Y 2048V Tue i
Pseudo Charnel Units Expression

F1 F2 F3 Fa F5 FE F7 Fg =] F10 F11 F12
Connsct Add Pseudo Remove Edit Pzeudo Manual Inehicle Help

Channel Pszudo Chanrel Command Display

Continue assigning sensors to channels until sensors have been assigned for

the channels of all connected devices, then select ‘SAVE’ in the TEST menu to
save your test configuration. TCS is now configured for basic testing. Additional
recording options (shown on the following page) can be specified if event
triggering or routine start/stop recording is desired.
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Configuration: The Recording & Triggers Tab

To enable and configure triggers, click on the ‘Recording & Triggers’ tab. The
‘Recording & Triggers’ window allows you to specify the parameters that will start
and stop remote recording on the connected Titan device, enable file handling options
for remote recording (see File Controls, page 102), select an alarm port and establish
trigger conditions for local recording to TCS.

In the ‘Device Triggers’ pane, independent start trigger and stop trigger channels can
be specified, along with independent trigger types and thresholds. The ‘Post Trigger
Time’ field allows you to specify the amount recording time that will continue after a
‘Stop Trigger’ event is received.

NOTE: Device Triggers are only applied when Auto Record is enabled. For
more on Auto Record, see page 46.

Mars Labs TCS Current test: pod_1-16-2017 Root Path: C:\Documents and SettingsiGreghMy DocumentsiMars Labsh
Test Device Settings bl Help Local Index: 000 Free: 173.15GB  Devics Index: 0000 Free: OKB [ ]
1: Configuration 2 Runtime H 2 Export |
| #: Dievice Configuration | B: Sensors I C: Tags and Channels | 0. Recarding & Triggers

General File Controls
Redundant Recording Concatenats Recording leSyrchionzakon

Sehaduer Tt Sequences Update slocation tabls svery seconds

Enable Scheduler Enable Test Sequences azines i eI SR i

ese functions,
Delay Time  00:05:00 Number of Ssquences 1 vou must establish File: Partitioning
<comeciont s | Casto e s sy e

Record Time  00:00:30 Auto-Export IR - Titan device

F— Chonge CPUFie

Enable Tiiggers PostTiigger Time [4 | seconds

Channel Trigger Type Trigger Value .
Stert Trigger |1 v |bove ¥ 1 |

[ -

Stap Trigger |1 v [Equal v [1 |
1

Eiclow
TES Trigger Event  Alaibove o1 Expression Tine

F1
Connect

F§
Add TCS
Trigger

F&
Femave
Trigger

F7
Edt TCS
Trigger

Fld
Manual
Command

F11
In¥ehicke
Display

I [ I

TCS Triggers are also created here. TCS Triggers are user-defined mathematical
expressions that establish specific trigger conditions for start/stop recording and for
alarms. TCS Triggers (page 104) are exclusive to TCS, and do not apply to remote
recording.

Help

F12 l

The ‘Scheduling’ function allows recordings to be scheduled in short, non-continuous
segments. Like TCS Triggers, this function is only available for recording locally to
TCS; it is not implemented for recording remotely. When the Scheduling function

is enabled, recordings will occur according to the ‘Delay Time’ and ‘Record Time’
parameters. ‘Delay Time’ sets the frequency of the recording, while ‘Record Time’
sets the duration.

The ‘Test Sequences’ pane permits multiple test sequences to be recorded under a
given test.
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The Recording & Triggers window also allows you to enable Redundant Recording,
which automatically engages both recording modes (Local and Remote) when
recording is initiated. Redundant Recording works with both Scheduling and Trigger
Modes, but not with TCS Triggers. It is not supported with Titan DACs.

The Runtime Tab

To view and record incoming data, click on the ‘Runtime’ tab at the top of the
screen. A Runtime plot window will appear:

Test Device Settings Help Local Index: 0000 Free: 128.45GE  Device Index: 0000 Free: 1.68GE [ ]
1: Configuration 2 Runtime: 3 Export

E: Single Pod Monior C: Mullipls Pod Moritar Multple Plots Min Mas Display

T T R
EERNN
i

"\HI‘

OOECOOOEEOOREOEO

T T 1 1 T D D ! 0 D 1
Remote: 12.00 14.00 16.00 1800 2000

F& F7 Fa F3
Clear Toggle Cal + | | ToggleCal- | | ToogleCalO
Displays

To begin monitoring incoming data, press the ‘Scan’ button [F3]. The
Scan button will briefly glow yellow indicating that the TCS application is
transmitting the sensor configuration to the connected Titan device. After
a few seconds, the Scan button will glow green indicating that TCS is now
monitoring the incoming data.

You can display any channel, any group of channels or all channels from

all connected devices in the Runtime window by clicking on the related
checkboxes in the Channel Tree display. The colors used for plotting can be
changed by right-clicking on the channel(s) you wish to change. To quickly
view all channels simultaneously, select the Device checkbox at the top of the
channel tree. To refresh the plot at any time, click ‘Clear Displays’ [F6].
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You can view the data in a numerical format by clicking on the ‘Single Pod
Monitor’ tab at top of the screen. Both the plotted and numerical data can
be viewed simultaneously by creating a separate display for the numerical
monitor using the ‘Detach’ button located in the upper right corner.

NOTE: When you click on the ‘Detach’ button, it opens a separate Digital
Monitors window, and the button label changes to ‘Reattach’. When you click
on ‘Reattach’, the Digital Monitors window closes and the data in that window
reappears under the ‘Single Pod Monitor’ tab.

Mars Labs TCS Current test: pod_11 E@
Test Device  Settings  Help Local Index: 0000 Free: 126.45GB  Device Index: D000 Free: 16868 [ ]
| F Canfretn | 2 Runlime ‘ % Erpat \
#: Runtime Plot | E: Single Pod Moritor \ C: Multiple Pod Moritor | Muliiple Plots | Min Mas Display |
(Channel Name) (Value) (Units) (Cal Target) * Chariniels with > 2% Rielative Error ars marked red during Cal +/-
Chan_01 _1 858 v Chan_09 _1 869 Y
Chan_02 _1 870 v Chan_10 _1 869 v
Select Pod:
Char_03 -1.868 v Chan_11 -1.870 v
Chan_04 _1 868 v Chan_12 _1 870 Y
[] Esp. Hotation Lol -1.867 v Ehen_13 -1.870 v
Precisior:
g : Chan_ 06 1867 v Chan_14 -1.870 v
Chan_07 -1.868 v Chan_15 -1.871| v
Chan 02 -1.869| v Chan_16 -1.871 v
Current File Indices
Local:
Remate:
F1 F2 F3 F4 F5 F& F7 F& F3 F10 F11 F12
Cornect. Capture Scan Recard Record to Clear Toggle Cal + Toggle Cal - Toggle Cal O Balance Save Offssts Ur-Balance
Lacaly Device Displays

Incoming data can be recorded either locally to the PC hard drive, or
remotely to the SD card in the Mini-Recorder, or to the built-in memory of
the Titan CPU. To start recording, TCS must first be monitoring the incoming
data ([F3] will be highlighted in green). Click on ‘Record Locally’ [F4] or
‘Record to Device’ [F5] to begin recording. While recording, the ‘Record’
button(s) will appear highlighted in red. Both local and remote recording can
be run simultaneously. Pressing the ‘Record’ button a second time will stop
recording, but continue monitoring. Clicking the ‘Scan’ [F3] button will stop
both the recording and monitoring functions.

NOTE: Do not physically disconnect the Titan device while scanning or
recording. Stop the scanning/recording operation and press ‘F1’ to disconnect
the device from the TCS application prior to removing the USB connection.
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Multiple Pod Monitor

If you are using a Titan CPU with multiple Titan devices, you can view the
data for all devices by clicking on the ‘Multiple Pod Monitor’ tab at the top of
the screen:

Mars Labs TCS Current test: cpu_4-10-2013_1
Test Deviee  Settngs Ul Hep Local Index: D000 Free: 215.14GB  DeviceIndex: 0001 Fres: 14.25GB -
1: Corfiguration ‘ 2: Runtime | 3: Export |
A Runtime Plot || B: Single Pod Moritor \ C: Muttiple Pod Monitor Multiple: Plots H Min Max Display H XY Plot \
#| Channel Name Value Min/Max #| Channel Name Value Min/Max
1 Podl_ChD1 0.0000 0.00/0.00 1 Pod2_ChD1 0.0000 0.00/0.00
2 Pod1_Ch02 0.0000 0017001 2 Pod2_Ch02 0.0000 0017001
3 Podl_ChD3 0.0000 0.00/0.00 3 Pod2 ChD3 0.0000 0.00/0.00
4 Podl_ChD4 0.0000 0017001 4 Pod2_ChD4 0.0000 0017001
5 Podl_Ch05 0.0000 0.00/0.00 5 Pod2_Ch05 0.0000 0.00/0.00
6 Podl_ChDE 0.0000 0.01/001 6 Pod2_ChD6 0.0000 0.01/001
7 Pod1_Ch07 0.0000 -0.01 /001 7 Pod2_Ch07 0.0000 00 /001
8 Podl_ChD2 0.0000 0.00/0.01 8 Pod2 Chi2 0.0000 0.00/0.01
9  Podl_Ch09 0.0000 0.00/0.00 9  Pod2_Ch0S 0.0000 0.00/0.00
10 Pod1_Ch10 0.0000 0.00/0.00 10 Pod2_Ch10 0.0000 0.00/0.00
11 Podl1_Ch1l 0.0000 0.00/0.00 11 Pod2_Ch11 0.0000 0.00/0.00
12 Pod1_Ch12 0.0000 0.00/0.00
13 Podl_Ch12 0.0000 0.00/0.00
14 Pod1_Ch14 0.0000 0.00/0.00
15 Pod1_Ch15 0.0000 -0.01/0.00
16 Pod1_Ch16 0.0000 0.00/0.00 16
Channel Pod2_Ch15
Using Sensor "Default Sensor" with a Gain of 1.
Eng Units: Volts

Channel: [Pod2_Ch15

Sensor. | Defaul Sensor Eng Units: Cal Type Rangs: [:32767V
F ] F3 Fa F5 F6 F7 F8 F9 F10 Fi1
Disconnect Capture Scan Record Record to Cear Toggle Cal + | [ Toggle Cal- | | Toagle Cal@ | | Balance | | Save Offsets | | Un-Balance
Localy Device Displays

To view information about a specific channel in a given Titan device, simply
select the channel of interest. The fields at the bottom of the window will
display the configuration information of the selected channel.

Multiple Plots

To view plots of individual channels, select the ‘Multiple Plots’ tab and then
select the desired channel(s) to display:

Mars Labs TCS Current test: pod_11-22-2011
Test e Gedmnms W e Local Index: D000 Free: 128.45GB  Device Index: D000 Free: 1.53GB -
1: Configuration | 2 Runtime 3 Expart |
A Auntie Plot | B: Sirgle Pod Moriter | C: Muliple: Pod Manitor Mukiple Plots Mirt Max Display |

Chan_01 a4

= R NN
JAYAVAVAVRVAVAVA

s

Chan_09 ooz
0.006 vV e
o

Fl F2 F3 F4 F5 F& F7 F8 F3 F10 F11 F12
Cornect Capture Scan Flecard Flecordto Clear Toggle Cal+ | | TogaleCal- | | ToggleCald Balance SaveOifsets | | UnBalance
Localy Device Displays
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Min Max

To get an overview of the minimum and maximum channel values, select the
‘Min Max’ tab:

Mars Labs TCS Current test: pod_11-22-2011
Test Device  Settngs  UHl  Help Local Index: 0000 Fres: 126.45GB  Device Index: D000 Free: 1,68 GB-
F Canfmeton | 2 Runlime ‘ % Erpat \
#: Runtime Plot | B: Single Pod Moritor | C: Muliple Pod Moritor | Muliipls Plots | Min Mas: Display i
Chan_01 Reset  Chan_02 Peset  Chan_03 Besst  Chan_D4 Resst  Chan_05 Peset Chan_06 fesst  Chan_07 Reset
ma 3155 | mw[179 | mew[ga2s | me (094 | me 16855 | me [367 | w5035 |
= | | - | |
mn 10935 | mn [g57 | mn[g205 | w684 | mn 14569 | mn a1 | mn[2745 |
w3 (702 | =9 [5655 | sw[429 | sw9[2025 | w9 15712 | =0 [0194%8] w0 [117 |
F1 F2 F3 F4 F5 F& F7 F& F3 F10 F11 F12
Connect Capture Sean Record Recordto Clear ToggleCal + | | ToggleCal- | | Toggle Cal0 Balance Save Offsets UnBalance
Locally Device Displays

The minimum, maximum and average values from each enabled channel will
be displayed. To reset individual channels, click on the associated ‘Reset’
channel label. To reset all values, click “Clear Displays” [F6].

NOTE: The MinMax display will only show the first 16 enabled channels.

When using a CPU with multiple Pods connected, only the first 16 enabled
channels will be displayed, starting with the Pod at Port 1, then Port 2, etc.

21



Titan Control Software (TCS) - Starting Up

22

XY Plots

To view a display of two channels plotted against each other, select the
‘XY Plots’ tab:

Mars Labs TCS Current test: pod__2-15-2012
Test Device Settings Ul Help Local Index: 000 Free: 12845GB Device Indess D000 Free: 1.88 GB -
‘ 1: Canfiguration | 2 Runtime ‘ 3 Evport ‘
\ & Runtie Plot H B: Single Pad Maritar H C: Multiple Ped Maritar || Multiple: Plots | Min Mas Display | ¥ Plat L
¥ s Channel 4 g

X dxiz Channel
Strain Sensorx v

Time to Show

-10 -5 0 5 10

F1
Connect

F2
Capture:

F2

F4
Scan

Record
Localy

F&
Fecord to
Device

FE
Clear
Displays

F11
Save Dffsets

F12

F7 Fa F3 F10
Toggle Cal + | | ToadeCal- | | Toggle Cal 0 Balance Un-Ealance

The XY Plot screen provides a continuously updated ‘X versus Y’ display
of data points from any two channels. The two channels are selected using
the ‘X-Axis’ and ‘Y- Axis’ dropdown menus. The ‘Time to Show’ parameter
determines the number of data points that will be displayed based on the
current Scan Rate. For example, if the Scan Rate is 100 Hz and the ‘Time to
Show’ parameter is set for 6 seconds, then the X-Y Plot will be continuously
updated with the most recent 600 data points.

NOTE: When using a CPU, the X-Axis and Y-Axis dropdowns include the port
numbers of the connected Titan devices:

= &iz Channel:

NOTE: XY Plotting is a CPU-intensive function. On general-purpose PC'’s,
performance can become sluggish at high scan rates. For best performance
when XY Plotting is desired, the recommended scan rate should not exceed
600 Hz.
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GPS

Digital Pod

If ‘Standalone GPS’ is enabled, a ‘GPS Display’ tab is added to the Runtime
screen that allows you to view the parameters associated with the GPS sensor:

Mars Labs TCS.

Current test: pod_11-22-2011

Test Device Setings  Udl  Help LocslIndex: D000 Free: 128,45 GE  Device Indes: 0000 Free: 1.68 GB-
1: Configuration ‘ 2 Runtime ‘ 3 Export \
| A: Runtime Plat | B: Single Pad Manitar | £ Mulipls Pod Moniter | Mulipls Plats | Min Ma Display | GPS Display |

Ticker UTC Time Lt e
| 100 \ | 4/29/20109:13:42PM |

n
Latitude Longitude
| 151 “ 152 © |
506G Altitude
| 108 e | 50 -
cog GPS_DR e
| 107 deg ‘ 0 (On/Oi)

0
DitAge D Status
| 0 | | 2 | e

w e s e o 2
HDOP Hurn S5 Clear Plot
| 1107 ‘ ‘ 10 | [ Detsch [ Lauich i Displzy
F1 F2 F3 F4 Fa F& F7 F8 F3 F10 F11 F12
Cannect Capure Sean Recard Fiscard 1o Clear TogdeCale | | ToggeCal- | | ToggleCal0 | | Balance | | SaveOftssts | | UnBalance
Locally Device Displays

If the Digital Pod is enabled and configured, a dedicated ‘Digital Pod Display’
tab is added to the Runtime screen The display provides a real-time display of
data values for each digital sensor:

Mars Labs TCS.

Current test: pod_11

Test Dewice Settings Ul Help Local Indez: 0000 Free: 128,45 GE  Device Index: 0000 Free: 1.8 GB -
1: Configuration | 2 Runtims ‘ 3 Expart \
& Runtime Plot | B SinglsPodMonitor | C: Muliple Pod Moritor | Multiple Plots | Min Max Display \ Digital Pod Display GPS Display
RND_NUM1_(256) RND_NUM2_(256) RND_NUM3_(256) RND_NUM4_(256) CAREB_Temp_[257)  [Inp_GO_Fall_{257)
‘ Value ‘ Value ‘ Value ‘ Value ‘ Value ‘ Value
CARB_PERM_(257) [OBD_GriDencond_S [IgnCnirTrue_(257) ENGINE_RESET_(25 [ECM_SKIM_STAT_(2¢ [Englosd_DBD_(257)
\ Value | Value | Value | Value | Value | Value
F1 F2 F2 F4 F5 FE& F7 F3 F3 F10 F11 F12
Cornect Capture Scan Recard Recordto Clear Toggle Cal+ | | TogaleCal- | | ToggleCal0 Balance Save Offsets | | UnBalance
Localy Device Displays

NOTE: The Digital Pod Display will support up to 250 channels; any channel
past that number is not displayed. Recording of digital data is not affected by
this limitation.
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IMU Display

When the Digital Pod Serial Port is configured for the 3DM-GX3 Inertial
Measurement Unit (IMU), an ‘IMU Display’ tab is added to the Runtime
screen. The display provides a real-time plot of the sensor data along with a
readout of the instantaneous values:

Mars Labs TCS

Test Device Seftings Ul Help

Current test: pod_11-22-2011

=)

Local Index: 0000 Free: 128.45G6  Device Index: 0000 Free: 1.63 GE-

1: Configuration

2 Runtime ‘ 3 Expart

| & Runtime Plat |

B: Gingle Pad Moritor | C: Multiple Pad Monitar |

Multiple Plots | Wi Max Display | Digial Pod Display | IMU Display

Euler Angles (deg)

X
Yy

-0.78
-2.73

[~

uz 3.03:

|

[l
NN

F
o

Angular Rate (deg/s)
L DS -0.754
-0.447
-0.374

Yy

L

a

x &
©
oo
<)

uy 0.23!

mZ 0.705:

Fl F2 F3 F4 F5 3 F7 F& F3 F10 F1 F12
Connect Capture Scan Flecard Recordto Cleat ToggleCal+ | | TogaleCal- | | Toggle Cald Balance Save Oifsste | | UnBalance
Locally Device Displays
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Wheel Force Transducer

When the Digital Pod is configured for a Wheel Force Transducer (WFT), two
additional display tabs are added to the Runtime screen: “WFT Monitor’ and
‘WFT Plot’. The WFT Monitor screen provides a realtime display of the data
from each wheel sensor group:

Mars Labs TCS Current test: pod_11-22-2011

EBX

Test  Dewice  Settings Ul Help Local Index: 0000 Free: 128.45GE Device Index: 0000 Free: 1.88GE [ ]
1: Configuration 2 Runtine 3 Export
A Rurtime Plot B: Single Pod Maritor C: Multiple Pod Moniter Multple Plots Min Max Display o WFTMontar WET Plt
Front Left Front Right
Forcs Homent Forcs Morneiit
& -14949 8121 ande 995 # |-12902 8121 angle (903
v 22300 25300 v |-32236 -29236
angle speed | 446 angle speed | 446
z 23300 26300 = |-31236 -28236
Average Angle Speed 446
Rear Left Rear Right
Force Moment Force Momert
+ 10855 8121 sngle (993 * |-8808 8121 angle (923
v 21236 -18236 v -10236 -71236
angle speed | 446 angle speed | 446
: 20236 -17236 = |-9236 -6236
Fi F2 F3 ] F4 FS F6 F7 Fg [ F10 Fi1 F12
Connest Capturs Soan Record Fscord to Clest Toogl Cal+ | | TooglsCal- | | TogglsCal0 Balancs Save Offests | | Un-Balance
Lacaly Device Displays

The WFT Plot screen provides a selectable realtime plot of the individual
Force, Moment and Angle parameters from each wheel. Checkboxes in the left
menu panel are used to select the desired parameters to plot:

Mars Labs TCS

Current test: pod_11-22-2011

[SE]ES)

Test Device Settings Ul Help Local Indesx: (000 Free: 128.45GE  Device Index: 0000 Free: 1.8868 [ ]
1: Configuration 2: Runtime 3: Expart
& Runtine Plot B: Single Fod Monitor C: Muliple Pod Manilcr Muliple Flots Min Mas Display WFT Moniar S
5[] FrontLeft o
[ Farce
[ Mament
Dlange n
=[] Front Right
Foros
Moment n
[¥] Angle
=[] Pear Lt
[Force n
[ Moment
Dlangs
=[] Rear Right o]
[ Foros
[ Moment
Dange 0
20
an
-4n
5800 530 .00 8100 Bzon 630 5400 £5.00 56,00 &700 700
Fi Fz F3 F4 F5 F& F7 Fs F3 F10 F11 Fi2
Cornect Capiirs Sean Recaord Fiscord Clesr Toggle Cal+ | | TogmleCal- | | TogglaCslD | | Balnce | | Savs Oftssts | | LnBalancs
Locally Device Displays
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The Export Tab

To export recorded data sets, access the exporter function by clicking on the
‘Export’ tab.

B M L Tes 23E e B e S = i)
Mars Labs TC§ 3.33 =rex

Test Device Settings Ut Help LocalIndec 0000 Fres: 11206 GB | DeviceIndec 0000 Free: m(s-‘

1. Configuration [ 2: Rurtime. | 3 Bepor

Export and Review | Browse Remate Files

[ Name Size SizeSting Created ~ Emors ExpartedChannds |
ps_Bench 0188r1df | 749274 41672018 250 ...
E:| Ma ench_0002tdf 666358 65074 KB 4/16/2018 2:50

Mars_Labs_Bench_0001tdf | 515428 502.35 KB eS| A

Exported Ofiles successfully,

View Test Export Path:  C:\Users\Mars\Documents\Mars Labs\Mars Labs Bench\Exports
— Eror Log Path:  C:\Users\Mars\Documents\Mars Labs\Mars_Labs_Bench\Emors\
Export Format:  [Waw - Export Opfions
Ready to Export
b |
F2 F4 F5 Fi0
Show FFT | | Review Data | | Expart Daia Syne Files

ol [ I e

The Export window displays all of the locally recorded files that were created
under the current test name. Functions in the ‘Export and Review’ tab allow
you to review the data record [F3], view an FFT of a single channel [F5],
export the data record [F5], export specific channels in the data record

[F5 + selected Export Channels], and synchronize files based on common
GPS/PPS packets [F10].

F11 F12
Help

A separate tab within the Export window (labeled ‘Browse Remote Files”)
allows you to view and transfer files from connected Titan devices or from
alternate locations. To access remote files, click the ‘Browse Remote Files’
tab, and then click the Browse Device button to view files stored on the
connected device, or click on the Browse SD button to access files stored in
alternate locations.

To transfer remote files into TCS, select the desired file(s) and then click
Transfer Files. To view the newly transferred files, switch back to the ‘Export
and Review’ tab and select any of the standard viewing options. Note that you
may have to change the test name that appears under the ‘View Test” drop
down in order to see any transferred files.
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Files transferred from a connected device will have a ‘-1’ or ‘-e” appended to the file name:

Sample Test 0002-r.tdf
Sample Test 0002-e.tdf

An ‘-¢’ in the file name indicates that the device’s Error light was ON when the data was
recorded; that data should be reviewed for errors.

Files imported from alternate storage locations will have an - i appended to the file name:

Imported Test 003-i.tdf
FFT Review Window

To view an FFT of a single channel from a data set, select the desired data set and then
click on the ‘Show FFT’ button [F3]. This action brings up an FFT Review window
that provides a thumbnail display of the complete test record at the top, and a plot and
FFT of the data beneath. The window defaults to displaying data from Channel 1 with a
window size equal to the scan rate. To view a different channel, make a selection from
the Channel drop-down. To adjust the FFT window size, enter the desired value in the
Window Size field. The Window Size can be adjusted from 4 to 32767 points. After
making the selections, click the ‘Reload’ button to update and view the plot.

EET Review E] @
Channe IAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV
Chan_0 e o ; , - , . . : T T

Chan_01
Chan_02
Chan_03
Chan_04
Chan_05 ot
Chan_0&

AL A
si— TV

Chan_12 a3
Chan_13 o

Chan_14 o 1 2 3 ‘ 5 3 7 8 )
Chan_15 Tims
Chan 16

Window Size
200 |

Brnplitude in dBFS

Uze dB

l Reload l 70 3

o 20 40 :11] an 100 120
Frequency

l Export Selected Data l

[] Frequency in Log scale [] Amplitude in Log scale  [] Show Points For Selected Scans

The ‘Use dB’ checkbox is enabled by default, displaying the signal amplitude in dB
Full Scale. Using the checkboxes at the bottom of the window, you have the option
of changing the both the Amplitude and Frequency display scaling to logarithmic,
as well as showing the sample points of the data. These display options take effect
immediately without having to select ‘Reload’.

NOTES: Additional instances of the FFT function can be created

by repeatedly pressing [F3] 57
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To zoom in to review finer details, select a subsection of the data by dragging across
a portion of the thumbnail data record (at the top) or anywhere in the main plot

window:
Charne NNANNNANNANNNNNNNN
a T T T

| Chan_o1 |

Am plituds
L~ o

All panes within the FFT Reviewer window are automatically updated to reflect the
selected data subsection, including the FFT plot:

FET Review:

Chanrel
| Chan_p1 v
- /\ /\ /\ /\ /\
2,
& 10
1
E 1
-0
2n 25 an as
Tima
o
1o 4
I
Window Size @ 30
200 | D a4 ]
£
z &0
2
Usedt |2 ™
é -To
B0
l Reload l e
-100 ; ; ; ; , )
l Export Selected Data l o w 0 1] a0 100 120
Frequency
[] Frequency in Log scale [ Amplitude in Log scale [ ] Show Points For Selected Scans

NOTES:
1. In magnified views as described above, if the window size is greater than the
number of points in the selected data portion, FFT accuracy will be reduced.

2. The mouse scroll wheel can also be used to zoom in or zoom out of the plot.
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Exporting Selected FFT Data

Selected subsections in the FFT Reviewer window can be exported as separate
files by clicking on the ‘Export Selected Data’ button. This action will create a
new .tdf file in the Export and Review window with a two-digit dash number
appended to the file name as shown below.

[ @ Mars Labs TCs 335

LocalIndex 0000 Fres: 11206 GB | DeviceIndec 0000 Free: 0 K8 [0

Test Device Settings Ltil  Help
1: Configuration 2 Rurtime: 3 Bport
Export and Review | Browse Remote Files
P, e =i Cesad g Posiaitanay Exported Dfiles successfully, 1 failures

=bs_Bench_000201:df 138911
Mars_Labs_Bench_0158+tdf 73171 KB
Mars_Labs_Bench_00021df 550.74 KB 4/16/2018 250 . Select on Export
Mars_Labs_Bench_0001 tcf 503.35 KB 4/16/2018 250 Al

View Test: Export Path:  C:\Users\Mars\Documents\Mars Labs\Mars Labs Bench\Exports\
— Error Log Path: ~ C:\Users\Mars\Documents\Mars Labs\Mars Labs Bench'\Emors\

Bxport Fomat: [WAV - o Celioge

Ready to Export

o [ | 0 [
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Additional Operations in the FFT Reviewer

In the FFT Review window, holding down the CTRL key while dragging the
mouse allows you to pan the data left or right, up or down. To access additional
image manipulation options, right-click anywhere inside the window to bring up a
contextual menu of selections:

. Copy - Copies the current FFT plot to the clipboard
Save Image As. .. Save Image As... - Allows you to save the current
Page Setup... FFT plot in one of six different formats:
Print... .emf (Windows Extended Metafile Format)
Shaw Paint Yalues .png (Portable Network Graphics)
Un-Zoom .gif (Graphical Interchange Format)
Undo All ZoomjPan .jpg (Joint Photographic Experts Group)

tif (Tagged Image File Format)
Set Scale to Defaulk .

.bmp (Bitmap)

Page Setup - Produces the standard ‘Page Setup’ window
Print - Produces the standard ‘Print” window

Show Point Values - Displays the closest X and Y data coordinates
associated with the placement of the cursor in the FFT plot.

Un-zoom / Unpan - Allows you to undo the last zoom or pan
operation. Repeatedly selecting this will step back through all zoom or
pan operations until the original display is restored.

Undo All Zoom/Pan - Restores the display to the original state, undoing
all zoom and pan operations.

Set Scale to Default - Restores the X and Y axis to the original default
values.

When finished reviewing the FFT plot, click on the CLOSE box to dismiss the window
and return to the Export window.
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Reviewing Data

Any test file can be reviewed prior to export using the ‘Review Data’ button
[F4] or by double-clicking on the data file. This action brings up a Multi-Plot
window that provides a thumbnail display of the complete test record at the top
of the window and an adaptive area below to display plots of selected data unit
groups. Both analog and digital data types are supported (for more information,
see ‘Multi-Plot Review’, pg 124).

Multi_Plots_0002-i.tdf

oy
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[Jem

atc
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[a

[] degrees/szec
[] degrees
]9

[ Show Paints
[ Pause Refreshing

[ Show Peaks
Decimating Analog by 5

[

1500
1000
500

E (10%3)

When finished reviewing the data, click on the CLOSE box to dismiss the

window and return to the Export window.

NOTE: Multiple review windows can be open at the same time, permitting
comparisons with other runs from the current test series.
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Exporting - Export Format

Test data can be exported in seven file formats:

WAV - PC sound file format. Permits data viewing using standard
PC sound applications.

WAVIEEE - PC sound file format of transform-scaled data. Permits
data viewing using standard PC sound applications.

CSV - ‘Comma Separated Value’, a plain text data file with fields
separated by commas.

TSV - ‘Tab Separated Value’, a plain text data file with fields separated
by tabs.

RPCIII - Standard data format used in noise and vibration
measurement/analysis systems.

MATLAB - Data format compatible with MATLAB

HDFS5 - Portable data format for managing very large data collections
HDFS5HP - A high performance version of the HDF5 format

BLObD - ‘Binary Large Object’, DBMS files in a binary format

Use the ‘Export Format” drop-down to select the desired file format:

Export Farmat: | HDFS w Export Options

N
LSy

TSY
RPC I
I atlab

HDF5
HDFS HP

F1 BLOb k Fi
Connect Show FFT Revigw Data E:

Several of the file formats offer additional exporting options that are accessed
by selecting the ‘Export Options’ button, as shown below.

NOTES:
1. HDF5HP (‘HDF5 High Precision’) exports as a 64-bit floating point number (64-bit with
at least 15 digits of precision), preserving the full precision of exported GPS data.

2. HDF5 exports as a 32-bit floating point number (32-bit with 7 digits of precision). This
results in a loss of precision of exported GPS data. Other exporters (MatLab and CSV),
preserve the full precision and can be used to review GPS data using standard external
tools.
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Supported Data Types

Although TCS supports a wide range of analog and digital sensors, not every
export file format supports every type of test data. The table below shows the
export file formats and the supported data types.

Export File Format
z | o | =
> = = < 2 A
Data Type § > ®) = a S
z | 2= | = |~
@)
Analog Data X X X X X X
J1939 CAN X X X X X X
ISO CAN X X X X
WEFT X X X X X X
IMU X X X X X X
GPS X * X X X
Metadata & Device Info X
Pseudo Channels X X

* Can be exported as a separate file

NOTE: RPC lll and WAV will both store GPS and ISO CAN data, but the way that
they are stored is frequency dependent, and these data types are asynchronous.

Export Options

In the Export screen, clicking on the ‘Export Options’ button produces a
window where you can select the various options available for each export

format:

Export Options
General Options

F4
Review Data E
GPS Options

Digital D ata Exporting

Use Delay Yalues

‘widtly Oplions

CSV/TSY Options
Include Timestamp

Enable Decimation

Decimate By: m

RPCII Options

Correct for clock skew using PPS

Export seperate GPS C3Y file
Include GPS Channels in Exports

Select GPS Channels

Include CAN Channels in Exports I atlab Options
[ Include WFT Channels in Exports
Include MU Channels in Exporte

Edit Delay Values

[Ai=1Ed
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Export Options

CSV / TSV Options:
e Include Timestamp - When checked, the Timestamp
Sl will be included with the exported CSV or TSV data. An

Decimate By: .
example is shown below.

e e e e e R e e P e e e
1 | Time |Chan_01 Chan_02 Chan_03 Chan_04 Chan_05 Chan_06 Chan_07 Chan_08 Chan_09 Cha
_2 | Seconds v v v v v v v v v \
| 3 | 0 1707625 | 1.487 0.427 1.056 0.83% 0632 0.412 0212 -0.002 0.c
_4 |0.000244 | 1.708313 | 1.488 0.427 1.055 0.84 0632 0.412 0.211 -0.002 0.c
_ 6 |0.000458 | 1.7085 1.487 0.427 1.056 0.835 0.632 0.412 0.1 -0.003 0.c
_B | 0.000732 | 1.709688 @ 1.488 0.428 1.058 0.841 0.633 0.412 0.211 -0.001 0.c
7 | 0000977 | 1711375 1.49 0.429 1.058 0.841 0.634 0.413 0212 -0.002 0.c
_8 | 0.001221 | 1712625 1.49 0.428 1.058 0.84 0.633 0.412 0.211 -0.003 0.c
9 |0.001465 | 1.713813 ) 1.492 0.428 1.059 0.841 0.634 0.412 0212 -0.002 0.c
10| 0.001702 | 1.7155863 | 1.424 0.429 1.061 0.842 0.635 0.413 0.213 -0.002 0.c

Exported ‘CSV’ data file with timestamp
(viewed in Microsoft Excel)

An example of an exported ‘CSV’ file might look like this:
Sample test 0002.csv

where: ‘Sample_test’ is the test name
‘0002’ indicates the second recorded dataset (indices)
‘.csv’ is the file format

Enable Decimation - When this is checked, exported data will decimated by
the value in the ‘Decimate By’ field.

Decimation values are in the range of 1 - 1000. Entries can be made by using
the increment/decrement button, or by manually entering a value in this field.
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GPS Options:

Correct for clock skew using PPS — When checked, analog scans will be
adjusted using the PPS signal from the GPS unit. The exporter will report the

clock skew adjusted in ppm after exporting.

Export separate GPS CSV file — When checked, GPS data will be exported

to a separate CSV file with a column for each GPS field. It will also include a

column that maps the analog scan time of each packet.

Include GPS channels in Exports — When checked, the GPS data will be

included with the analog export, padded to the analog rate.

Select GPS Channels — Produces a window to select specific GPS fields to
include with analog data exports:

GPS Options

Corect for clock skew uzing PPS
Export separate GFS C5V file
Include GPS Channels in Exports

Select GPS Channels

Drigital D ata Exporting
Include CAN Channels in Exports

Include 'WFT Channels in Exports
Include MU Channels in Exports

[ Use Delay Values

’ Edit Delay Yalues ]

Select GPS Channels. .. E]E]

Select GPS Channels to Export:
Ticker

Latitude
Langitude
[] 506G
Altitude
[] coG
GPS_DR
[] Diff &ge

[] Diff Status

[] HpoR

[ Hum 5vs

Mote: Must Apply to zave settings

When ‘Export separate GPS CSV file’ is selected, the exported data file

will have the same name and indices as the test file, but include ‘gps’ in the

filename:

Sample test 0002-gps.csv
An example of an exported GPS file:

A | B | € | D LE | F [ ® | ® |
_1 |Scan Count UTC Time Latitud Longitude Altitude, COG SOG | DR |Num SVs HDOP
2| 342 2010:04:30:18:16:50.8 | 391058133 -76.845717 0 11519 16 0 3 260
3| 738 2010:04:30:18:16:51.0 | 391058133 -76.845717 0 1519 1 0 3 260
KN 1134 2010:04:30:18:16:51.2 | 391058133 -76.845717 0 11519 3 0 3 260
4| 1536 2010:04:30:18:16:51.4 | 391058133 -76.845717 0 1519 1 0 3 260
6 | 1938 2010:04:30:18:16:51.6 | 39.1058133 | -76.845717 0 11519 0 0 3 260
7 2334 2010:04:30:18:16:51.8 | 39.1058133 | -76.845717 0 11519 7 0 3 260
8 | 2736 2010:04:30:18:16:52.0 | 391058133 -76.845717 0 11519 1 0 3 260
9| 3132 2010:04:30:18:16:52.2 | 391058133 -76.845717 0 11519 7 0 3 260
iy 3534 2010:04:30:18:16:52.4 | 39.1058133 | -76.845717 0 11519 16 0 3 260

Exported GPS data file

(viewed in Microsoft Excel)
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Digital Data Exporting Options:

‘Include’ checkboxes — When checked, the selected digital channels will be

included with the analog export, padded to the analog rate.

Use Delay Values — When checked, delay values will be applied to the digital
data during export. This function is used to compensate for any fixed delays
in the digital stream, ensuring synchronization between the analog and digital

data.

Edit Delay Values - Produces a window for entering delay values for each

digital source:

NOTE: When delay values are applied, the corresponding digital data will be shifted
back by this amount during export.

For more information on delay values, refer to Applications Note
APN-1017 - Determining Signal Delay Between Analog Channels and WFT

36

Drigital Drata E=porting
Include CaAM Channels in Exparts

Include 'WFT Channels in Exports
Inelude IMU Channels in Exports

Edit Delay Yalues E]

Walues are relative to analog.
Megative values move channels
fanward

J1935:

I Edit Delay Yalues l WFT:
|D | ms
ECU CAN:
C—
1L
C—

Mote: Channels will be shifted back
at export by the clozest discrete
number of analog scans. The
actual time adjusted will vary based
on the analog sample rate.

Done
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Exporting the Data Record

After all format options are chosen, clicking the Export Data button [F5] will export the
data from the currently selected data file in the selected export format. Exported data is
stored in the Export folder under the current test name. To access the folder, click on the
Export Path link.

Exporting Individual Channels

TCS also allows you to select individual channels for export; this option is available
when the ‘Select on Export’ option is enabled in the Export Channels column (click to
toggle between ‘All’ and ‘Select on Export”).

r Emors ExportedChannels
Al

Al

When ‘Select on Export’ is chosen, an Export Channels Selector window will appear
after you click on the Export Data button [F5]:

o
=
3
El
T
=

Q2292920929292920299

OO0000REREOOREORER &

In this window, individual channels are selected by clicking on the desired channel
checkboxes in the Column Header area. Buttons on the right allow you to alter selections,
and allow you to include or exclude data from digital channels. After making channel
selections in this window, clicking on the Export button completes the exporting function
in the selected export format.

To exit from this window without exporting channels, click on the Close box.
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Export File Path

The default Export path is ‘My Documents\MarsLabs\<test name>’.

NOTE: To change the export path, select the ‘TCS Settings’ option
in the SETTINGS menu and enter the new path.

After the data has exported successfully, a status message will appear in the
upper right of the window. Sample message:

“Exported 1 files successfully, 0 errors”

If the transfer is successful but some data was lost in the process, the number
of missing bytes will be displayed along with the computed percentage lost in

transfer:

Transfemed 3853253 of 3853288 bytes (35 bytes missing,
which is 0.00031%)
pod_5-25-2013_0002 TDF transfered. Saved to pod_5-
25201 3vpod_5-29-2013_0002+ tdf

Transfered 1 files successfully, 0 failures.

If an error occurs during the transfer and the export is not successful, a status
message indicating the error will be displayed:

Problem with pod_5-29-2013_0002 TDF: Transfer timed
out {40 bytes left). Retry, artry reading the test file from
the 50 card using an 50 card reader and a PC.
Transfered Ofiles successfully, 1 failures.

If you receive this message, you have the option of retrying the transfer or using
a card reader to transfer the data directly from the SD card. Note that the card
reader method is preferable when large data files (>400Mb) are being transferred,
as this method is faster and less prone to errors.
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Advanced Settings

A description of the TCS windows and features appears below.

Configuration Tab

The ‘Configuration’ tab provides a series of related screens to configure the
connected Titan Device(s), configure Sensors, and select Tag and Channel
assignments for the TCS application. Individually tabbed windows are
provided for each of these functions:

Mars Labs TCS Current test: pod_test_12
Test Device Settings  Help LocalIndex: 0000 Free: 12357 GE Device Index: 0000 Free: OKB-
1: Contiguration 2 Auntime u 3 Export ‘
‘ A Device Configuration B: Gensors | [: Tags and Channels | D). Fiesording Optians | ‘I

Device Configuration - Mini-Recorder

The Mini-Recorder Device Configuration screen allows you to connect to and
configure the function of the connected Titan Mini-Recorder/Pod by selecting

the device speed, scan rate and filter frequency. This window displays

specific information about the connected device (device type, description,
firmware version), and information about the SD memory card (if using a
Minilecorder). It allows you to enable GPS, Digital Pod and Auto-Record

functions, and enter Metadata information. The example below shows a Mini-

Recorder configuration.

3|
4—1

Mars Labs TCS Current test: pod_test_ 12  Root Path: C:\Documents and Settingshbernharddy Documentsiars Lahsy
est  Gmrw  Gehme (i Local Index: 0000 Free: 178,57 GB | Devics Index: 0000 Fres: uxa- 1 14
1. Configuralion | 2 Runtime ‘l 3 Export ‘
4 Device Configuration | B: Sensors | C: Tags and Channels | D. Recording Options |
Mame: | Min-Recorder | [ Hetadaa_) 1 5 Speed
Mode: |LowSpeed v 8
AP Device Infamation 6 e ErS
ket o SeonFiate Enatie 6P5 [] Enstle FFS (i
i Devica Type  [AIVIEHR 91
Filter Frequency Bupass Lock.
SeiialNuwber  |DEMO_UNIT
Fimware Yersion |0.218 Excitation Digital Pod
CalDueDate 0810410 Excitation Value: | 2043 v 9 Digtal Pod 1 2
Enable [] Configuration
—— | Quem Serial Devices Recaorder Information Supperts Per-Chanel Exciation [
Baud Rate: Wik | RS Other Settings
Free Space  |1942688 KBytes Input Aienuator Offset | 2184 ~
Recordzr Settings
7 futo Record [] 1 3
* DAL Rieminder: When using a DAC. 1 O
SetMode: Low Speed. Sean Rate: 1200
Fl F2 F3 F4 F§ FE F7 F& Fa F10 F11 F12
Connect Connection GetInfo Hanual Inehicle Help
Help Command isplay
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The components of the Device Configuration screen:

1. Name field — Allows you to specify a unique name for the device. This name
is displayed in the channel list in the ‘Tags and Channels’ window.

2. ‘Select Port’ list — This list displays all connected Titan modules.

3. ‘Query Serial Device’ button — Use this button to check for connected
hardware

4. Baud Rate dropdown - Selects the baud rate that TCS will use to connect to
the Titan hardware. An ‘Auto’ setting means that TCS determines the
baud rate based on the rate that is sent by Titan Device. Any other setting
will force TCS to communicate at the selected rate.

NOTE: If the baud rate is too low to support the scan rate, the
connected Titan device will not output data over the serial port.

5. Function keys — In the Device Configuration window, the Function keys are
assigned the following functions:

[F1] - Connects/disconnects to the device on the selected port

[F2] - Displays the ‘Connectivity’ section of the TCS User Manual
[F3] - Refreshes the Device Information display

[F10] - For issuing Manual Commands to the connected device
[F11] - Invokes the In-Vehicle Display

[F12] - Invokes the embedded TCS User Manual

6. ‘Device Information’ — Displays information of the connected device,
including the Device Type*, unit description, firmware version, and
the Mini-Recorder SD memory card (capacity and free space).

* In the Device Type field, product codes appear is as follows:
The first three letters indicate the general device type
The following number indicates the number of channels
The following letter indicates High or Low Speed capability
The letter ‘R’ indicates recording capability
The letters ‘A’ or ‘D’ indicates that the device has an internal
expansion card installed:
‘A’ = Internal DAC
‘D’ = Internal Digital Pod
The letter ‘G’ indicates GPS support
Numbers that appear after the dash are codes that specify
the connector type and the operating voltage.
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Device Configuration screen components (cont.):

7. ‘Recorder Information’ — Displays capacity and free space information on the Titan
device’s SD memory card.

8. ‘Speed’ — The drop-down menus in this pane allow you to configure the device speed,
scan rate, and filter frequency of the connected hardware:

Mode - Selects Very High Speed, High Speed, or Low Speed operation.
Scan Rate - Sets the scan rate. The available scan rates are:

Very High Speed: 11,025 - 60,000 samples per second per channel
High Speed: 128 - 10,000 samples per second per channel
Low Speed: 10 - 1200 samples per second per channel

NOTE: Very High Speed (VHS) rates only apply to Titan II, Titan CAI,
and Titan CPUOQ8YV devices. For more information, refer to Appendix B
Scan Rates and Supported Configurations

Filter Frequency - Sets the frequency of the anti-aliasing filter. The filter is
automatically set to 0.49 of the scan rate when High Speed or
Very High Speed mode is selected. For Low Speed operation, the
available filter frequencies are: Bypassed, 5, 10, 20, 40, 50, 80, 100Hz

9. ‘Excitation’ — Allows you to enable Per-Channel Excitation if the connected device
supports this feature.

10. ‘Other Settings’ —
Input Attenuator Offset: Allows you select the offset voltage (2.048V

or 2.184V) when the input dividers are enabled.

11. ‘Standalone GPS’ — Allows you to enable the GPS function if the connected device
supports GPS. If the connected device does not support GPS, checking the
‘GPS Enable’ checkbox does nothing.

When GPS is enabled, checking the ‘Bypass Lock’ box allows the GPS to operate
without locking to GPS satellites. This permits you to check the basic operation
of the GPS function in areas where satellite reception is not available.

Checking the ‘Enable PPS’ box enables the Pulse Per Second function.

NOTE: If the GPS sensor loses satellite lock during recording, the accuracy
of synchronization functions that rely on Pulse Per Second (PPS) data may
be affected and cannot be guaranteed. The typical drift when lock is lost is
approximately 5 msec/hour. If GPS satellite lock is lost during recording, you
should review the file if you are using PPS.
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Device Configuration screen components (cont.):

12. ‘Digital Pod’ — Allows you to enable and configure the Digital Pod
function. For details on configuring the Digital Pod, see page 80.

13. ‘Recorder Settings’ — Allows you to select Auto-Record Mode.
In Auto Record Mode, the Titan Mini-Recorder automatically
begins remote recording upon power-up.

To enable Auto-Recording, click on the checkbox. The Auto
Recording function will be enabled when you configure and run a
new test. Once Auto-Recording is enabled, it will remain enabled
until a new test is configured and run without Auto-Recording.

NOTE: If Auto Recording is enabled but an SD memory card is not
installed when the Mini-Recorder is powered on, recording will not
initiate. Auto Recording remains enabled, however; the Mini-Recorder
will record when power is applied with an SD memory card present.

14. Alarm Indicator - The Alarm Indicator illuminates when an input signal
exceeds the alarm threshold set in TCS Triggers and when the Alarm Indicator is
set to ‘Toolbar’.

15. ‘Metadata’ button — Presents a window that allows you to enter specific
Metadata information for the current test. Metadata fields are pre-defined for
the following categories:

INV_ID (Inventory identifier)

Metadata Tag: — PRIJ _ID (Project identifier)

INy_ID v || Corfiguration Test Engineer (name of the engineer or
pee technician conducting the test)
TestEngineer Driver (the name of the driver)

Course Course (the name of the test course)

Configurali i I
M”' 2 Configuration (the test configuration)

Notes (miscellaneous information)

[ Update Tag ][ Done ]

Each Metadata field will accommodate up to 128 characters of plain text
except for the Notes field, which will accommodate an unlimited amount of
plain text.

After making each entry, click on the ‘Update Tags’ button to add that
information to the current test. Metadata entries are stored in both the .tcf and
.tdf files. When finished with the entries, click on the ‘Done’ button (or simply
close the window).
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Metadata (cont.):

Metadata information for the current test can be reviewed and edited at any
time by clicking on the ‘Metadata’ button. Note, however, that any edits to the
metadata will only be applied to new test files and not to previously recorded
files. You cannot edit the metadata associated with a test file after it has been
recorded.

Metadata - Device Configuration

The Metadata window also includes a ‘Device
— — Coqﬁggration’ bptton thgt allows you to view the
W v ,:an;‘:faﬁim; device information that is received by TCS when
Metadata Text the device is first connected (Function key [F1]).
' ' This information includes the firmware version,
board revisions, serial numbers, and calibration
dates:

Metadata

Device Information

Pad
Firrnware Wersion; 0,300
Hardware Wersion:
Serial Murmber: 149505
Board Type: BMS1EHRG-53
Bioard Calibration D ate:
Board Calibration Due Date: 01/14414
Baze Board Revision: H
Top Board PCE Mumber:  PCE30Z2-Rev_E
Top Board Type: BMS
Top Board Serial Mumber:  1455-05
Top Board Calibration Date: 01/13/414
Top Board Calibration Due Date:  01/18/13
Top Board Revizion: B
Top Board Serial Mumber:  1460-44

NOTE: If you are not connected to the Titan hardware before selecting the Device
Configuration button, a warning screen will appear alerting you that the information
presented in the ‘Device Information’ window may be taken from a previous test using
a different device. If no previous test exists, the ‘Device Information’ window will be
blank.

To save the Device Information with the test, click ‘Save’. The information
will be saved as separate configuration file (.cfg) in the current test folder and a
‘Success’ message window will appear:

Wroke device information to:
Cii\Documents and SettingsiMy DocumentsiMars Labsipod_3-14-2013pod_3-14-2013.cfg

43



Titan Control Software (TCS) - Advanced Settings

Metadata (cont.):

The Device Information .cfg file is a plain text file that can be viewed in a text
editor, such as Windows Notepad:

Pod
Firtrware WVersion: 0.30.0
Hardware WVersion:
Serial Mumber: 14595-05
Board Type: EM316HRG-53
Board Calibration Date:
Board Calibhration Dues Date: 01714714
Base Board Rewvision: H
Top Board PCE Nwmber: PCE9OZzZ-Rewv_ E
Top Board Type: EMa
Top Board 3erial MNwmber: 1495-05
Top EBoard Calibration Date: 01718/ 14
Top Board Calikbration Due Date: 01/18/13
Top Board Rewvision: E
Top Board Serial Nuwhber: 1460-44

The information presented in the Device Information window will appear
differently for a CPU or DAC configuration. The CPU or DAC device
information will be presented first, and then the Pod information will be
displayed. For the CPU, Pod information will appear according to the
connected port order as shown below.

Device Information

CPU -
Board Type: EPORT

Firmware Version: 1.7.0

Hardware Version: REVF

Serial Number. 148201

CpuPod (Port 1)
Firmware Version: 02922
Hardware Version:
Serial Number. 1463-01
Board Type: BMS16HR-53
Board Calibration Date:
Board Calibration Due Date: 07/25/13
Base Board Revision: H
Top Board PCE Mumber. 3022
Top Board Type: BMS
Top Board Senal Mumber, 1463-01
Top Board Calibration Date: 03/05/14
Top Board Calibration Due Date: 03/05/13
Top Board Revision: B
Top Board Senial Number.  1460-02

CpuPod (Port 4)
Firmware Version: 0.30.0
Hardware Version: -

NOTE: If a DAC is part of a CPU system, the DAC information will appear in the CPU
list along with Pod the DAC is attached to.
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Device Configuration - Titan CPU

4 — F
Connect

The Titan CPU Device Configuration screen allows you to connect to and

configure the function of the Titan CPU or CPX Expander. This window also
displays specific information about CPU devices (device type, serial number,

and firmware version), and information about all connected Titan Pod/Mini-

Recorder hardware.

Hars Labs TCS Current test: cpu_test_?4  Root Path: C:\Documents and Settingsibernhard\y Documents\Mars Labsy [
Test Device  Settings  Help LocalIndex: 000D Free: 12857 6B Device Index: 0000 Free: 0KB [ ] ——1 0
1: Configuiation ‘ 2 (et | DBt |
4: Device Configuration | B Semsois N I C: Tags and Channels | D. Recording Options
b
Mame: [CPUI | [(Chetadata ] i
Speed1 CPU Settings
Select Part 5
Z Device Information 6
15, 157 Mode: |HighSpeed v [ Auto Start
132 162.10.50 DevicsType ||
Sean Rate: | 200 [ Aute Record
Filter Frequency:
Add IP Rt l:l [ Maonitor Mode
Find CPLIs
Name: [Pod | Port
Speed Standalons GPS
Device Information
Enable PS5 [] Enable PPS
AYTEHR -1
Device Type Bypass Lock
escrplion 8

Excitation =
Serial Mumber DEMO_UNIT Digital Pod
Excitation Yalug: 2.048 v

Digital Pod
Enable []
G et et Charre Ereredc ] Cerlimetan

Firmwnvare Wersion |0.21.8

Cal Due Date 081010

Nesdto Get Info’

Other Setti
Input attenuator Offset |2 184 A
] GetFul Device o i3

at Conrection Time

F10
tanual
Command

F11
InVehicle
Display

F2 F2 ] FE
Connection Get Info Add Pod Fiemove Pad

Help
Help

"] i

’ F12

|

The components of the CPU Device Configuration screen:

1. Name field — Allows you to specify a unique name for the device. This name

appears in the channel list in the ‘Tags and Channels’ window.

are assigned the following functions:

[F1] - Connects/disconnects to the selected Titan CPU

2. ‘Select Port’ list — This list displays all connected Titan CPUs and/or CPX
Expanders. Devices can be added or removed from the list using the
associated buttons, and new hardware can be queried.

3. Alist of connected Titan Devices. The list can be refreshed by clicking on the
‘ReQuery Devices’ button.

4. Function keys — In the CPU Device Configuration window, the Function keys

[F2] - Displays the ‘Connectivity’ section of the TCS User Manual

[F3] - Refreshes the CPU Device Information display

[F5] - Adds a Pod/Mini-Recorder

[F6] - Removes a Pod/MiniRecorder

[F10] - For issuing Manual Commands to connected devices
[F11] - Invokes the In-Vehicle Display

[F12] - Invokes the embedded TCS User Manual
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5. ‘Device Information’ — Displays the information of the connected CPU,including
device type, serial number, and firmware version.

6. ‘Speed’ — The drop-down menus in this CPU pane allow you to configure the
device speed, scan rate and filter frequency of the connected hardware:

Mode - Selects Very High Speed, High Speed, or Low Speed operation.
Scan Rate - Sets the scan rate. The available scan rates are:

Very High Speed: 11,025 - 60,000 samples per second per channel
High Speed: 128 - 10,000 samples per second per channel
Low Speed: 10 - 1200 samples per second per channel

NOTE: Very High Speed (VHS) rates only apply to Titan Il, Titan CAl,
and Titan CPUO8YV devices. For more information, refer to Appendix B
Scan Rates and Supported Configurations

Filter Frequency - Sets the frequency of the anti-aliasing filter. This filter
is automatically set to 0.49 of the scan rate when High Speed or Very
High Speed is selected. For Low Speed operation, the available filter
frequency selections are: Bypassed, 5, 10, 20, 40, 50, 80, 100, 150, 200 Hz.

7. CPU Settings - These checkboxes establish the Power-On condition of the CPU:

Auto Start: When checked, CPU Auto Start is enabled. Auto Start
commands all connected Titan hardware to begin scanning
when the CPU powers up.

Auto Record: When checked, CPU Auto Record is enabled. When Auto
Record is enabled, the CPU will begin recording a dataset
upon power-up.

Monitor Mode (see NOTES below): When checked, Monitor Mode is
enabled. Monitor Mode prevents the CPU from altering device
configurations on power-up. When Monitor Mode is enabled, the
CPU will not query devices and will not send any commands to
connected devices. Instead, it will load the configuration it used
at the previous run and assume it is connecting to the same
devices already running.

NOTES:

1. When Monitor Mode is enabled, TCS displays a yellow box around the
CPU Settings pane along with a “Pods unsynchronized” message to alert
that Pod data is no longer synchronized.

2. The Monitor Mode selection checkbox is hormally greyed out by
default. It is activated in the TCS Settings menu.(TCS Settings, pg 131).
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8. Pod/Mini-Recorder device information. Information reported here corresponds
to the device that is selected in the Device List (item 3 above). For specific
information about Pod/Mini-Recorder configurations, see the
Mini-Recorder Device Configuration section, pg 39.

9. ‘Metadata’ button - permits Metadata entries for the current test. For more on
the Metadata function, see Metadata, pg 43.

10. Alarm Indicator - The Alarm Indicator illuminates when an input signal
exceeds the alarm threshold set in TCS Triggers and when the Alarm Indicator is
set to ‘“Toolbar’.

- Get Full Devics rfo 11'. Wheg the ‘Get Full Device ‘Inf(‘)’ box is ‘checked, TCS

at Connection Time will acquire the full system device information from the
CPU and all connected devices at connection time. This
information can be viewed by clicking on the ‘Metadata’
button and selecting ‘Device Information’. Note, however,
that for large channel-count systems this acquisition
can take several minutes, which can be undesirable in
situations where repeated testing includes many Connect/
Disconnect cycles. For this reason, the default state of the
box is unchecked.

To acquire the complete system device information after
connecting to a CPU or CPX Expander, click the ‘Get
Info’ button [F3]. TCS will display a ‘Please wait...’
window and begin the acquisition process. While the
acquisition is taking place, some Device Information
fields will be blank and appear in RED. After the
acquisition process has completed, the Device Information
fields will be populated with the correct information. Any
field that displays erroneous or unexpected information
will continue to appear in RED.

47



Titan Control Software (TCS) - Advanced Settings

Device Configuration - Titan CPX Expander

Configuring TCS for a CPX Expander system is a variation of configuring a
single CPU, except that all connected CPUs must first be identified and selected
before sensor and channel assignments can be made.

In TCS, click on the ‘Find CPUs’ button to display all connected CPUs. Select
the address of the CPX Expander (in the example below 192.168.10.55) and click
Connect [F1].

A Device Configuration |

Mame: |CPU
Select Port:
Device Inf

132162.10.153 1
192.168.10.162 Device T
192.168.10.52

Serial Mum
Remowe IP Add IP | -

Find CPLs |

TCS will display a “Virtual CPU’ window that lists the addresses of all networked
CPUs. Select the the CPUs that are connected to the Expander by checking the
boxes of the appropriate IP addresses in the list:

CPU IP Addresses

fw] 192.168.10.50 SdedﬂmeLI:
192.168.10.52 addresses

v : the CPU's

connected o

the CFx

Expander

‘ Cancel

NOTE: In the ‘Virtual CPU'’ list, addresses are always sorted in ascending order,
from lowest to highest.

After selecting the connected CPUs, click ‘CONNECT’.
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TCS will then query the devices, connect to the CPUs, and populate the Device

Information fields:

Mars Labs TCS

Current test: CPU_Expander Root Path: C:\Documents and Settings\bernhardiMy Dacuments
Local Index: OO0 Free: 127.21 GB | Devica Indess 0000 Fres: 0k 1]

=181

Test Dewice  Gettings  UHl Help
1: Configuration 2 Runtime 3 Export
# Devies Configuration | B Gercas | R — | T e —
Name:  [CFU Metadats |
Speed 1 CPU Seflings
Select Port o
evice |
192.168.10.153 - Mode: [LowSpeed = ™ futo Start
192.168,10.152 l Device Type |MULTIPORT VIRTUA, o Spee uta Star
192.168.10.52 ScanAater {200 - ™ Auto Record
Serial Mumber |01234
Filter Frequency: | 100 Hz -
Remove P Add IP e ™ Monitr Mode

CQuery for CFUs

* DAL Reminder: YWwhen using a DAL, Set Mode: Low Speed, Scan Rate: 1200

Mame:  |Pod
Pod (Pert9) T e e P —
Device Type  |BMS16HRS3
Desciption  |5-5eries

Serial Mumber

Detected 2 Devices

Re-Query Devices

Cal Due Date

150904
Fimware Version |0.34.0
03/06/14

1~ Get Ful Device Info
at Connection Time

Pat [2

—Spead

Standdone GPS
Enable GPS [
[Low Speed, Sean Rate: 200, Fiter: 100Hz

|

Enable PRS T

Bypass lack M

[ Excitation

Excitation alug:

2048 B

Supports Per-Channel Excitation [V

Dighal Pod
’7 Enable [

[~ Other Settings

Input Attenuator Offset | 2,184 had

Digital Pod
Configuation

F2
Connection
ol

F4

F3 F&
Disconnect Get Irfo Add Pad

F&
Remove Pod

F10
tanual
Command

7 | Fa | Fa

F11
InVehicle
Display

F12
Help

TCS assigns 8 ‘Pod’ ports to each CPU connected to the Expander. The first CPU

is assigned Pod ports 1-8, the second CPU is assigned Pod ports 9-16, the third
CPU is assigned Pod ports 17-24, etc.. For a dual-CPU system (256 channels) as
shown below, the first CPU has a Mini-Recorder physically connected in its port #2,
while the second CPU has a Mini-Recorder physically connected in its port #1. As
displayed in TCS, this configuration translates to Pod2 (Channels 1-16) and Pod9

(Channels 1-16):

Mars Labs

Current test: CPU_Expander Root Path: C:\Documents and Settings'bernhard\My Documents

=181

Test Device  Settings Ll Help Locsl Indexx: 0000 Frse: 127,14 68 | Device Indsx: 0000 Free: m(a-J_
1. Configuration | 2 Funlime 3 Expart |
e | B G C: Tags and Channels | N e T a—— |
PodZ_ChG &
i EPD 42 Cho7 = Name: [ ¥ Use Strict Maring
Pod2_Ch08
— v
| l:PndZ,l:huﬂ ' Channel Enabled
Pod2_Ch10 Sensor: | Defauit Sensor =] Browse EngUnits |
Pod2 Ch11 . P —
| I:PndZ,I:hu Bain |1 B e [or = R
Pod2_Ch13 Bal Type: [HO ~ Resolution |0.001Y
BalValue: [0
| I:P"dz—':h" Ecitation [2048
I:Pnd2,|:h15
Pod2_Ch16
FPod || Eding Channels 1.2,3,4,5,6, 7, 8,8,10,11, 12,13, 14,15, 16
| Poda_chot
I»Puda,cr.nz [ | NOTE: Grid is Read-Oniy
Devics 4| Nams | Sensorams | Gain [ Ballyps | Balvalus | Callyps | InpuiDividers | Range. | Resolution | Excilation | =
Pod[Pot?) |2  |Pod2 Ch02 |Defauk Sensor |1 O 0 WAL YES +32767Y  |0001Y 2068y
FodfPot2l |3 |Pod2.ChD3 | Defaul Sensor |1 NO 0 VAL YES £32767Y 0001V 2048V
Pod[Pot?) |4 |Pod2? ChD4 | Defauk Sensor |1 NO 0 WAL YES +32767Y |00V 2088y
Psevdo Channel [ urits Expression
F1 F2 Fa F4 Fs F6 F7 Fa Fa F10 F11 F12
Disconnect AddPseudo | Remove Edit Pseudo Get Balance Marual In¥shicle Help
Channel Pseudo Channel Values Command Display

Configurations for individual channels are made using the ‘Sensors’, ‘Tags and
Channels’ and ‘Recording Options’ screens as described herein.
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Sensors - Analog

The Sensors screen is where you configure the analog sensors that are connected
to the Titan device (digital sensors are treated separately - see page 80). The
Sensors screen allows sensors to be individually named, cataloged and configured.

Mars Labs TCS,

Current test: pod_4-12-2013

Test Device Settigs  UHl  Help Local Index: 0000 Free: 127,67 68 Device Index: 0000 Free: DKE [ )
1: Configuration ‘ 2 D | 3 Export |
\ #: Device Configuiation \ B: Sensors \ C: Tags and Channels | D. Recarding & Triggers |
1 B Voltage Name: [ Default Sensor | Manutacturer 5
Default Sensor
- Digtal
oo cavwevas [ ]
e 2 Enaris [ CustomUrits Calbration Taiget Thieshald i [
- Load
- Pressure FpLt Dividers Sensitivity
7] Input Dividers Enabled 7a 1000] i Input /
Sensor Dutput Impedance 7b v
[] singe Ended 7
bitwerid J C i CHR
Excitation 7d
Excitation Saurce
Eucilation Value [2048 v
3 Name Units | Manufachurer | Model  Seial | Sensiivity Offsel Evclation ]
v 1000 my 1Y i 208Y
Fi 2 3 Fa 5 3 7 e 73 F10 i F12
4 || comes Import Export New Sensar | | Remove Physical Cal Marual IVehicls Help
Sensors Sensors Sensor Command Display

The main components of the Sensors screen are:

1. Sensor Tree — The Sensor Tree displays all defined sensors in TCS according
to the sensor type (voltage, acceleration, strain, etc).

2. ‘Eng Units’ — A drop-down menu to select the engineering units for the output

data. Items that appear in this menu are limited to the engineering
units that are appropriate for the selected sensor type, but custom
engineering units can also be defined.

3. Table of sensors. The table provides a non-editable overview of all
defined sensors for a given sensor type (voltage, acceleration, strain, etc).

4. Function keys — In the Sensor window, Function keys are assigned as follows:
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[F1] - Connects/disconnects to the Titan device

[F3] - Import Sensor

[F4] - Export Sensor

[F5] - Adds a new sensor to the sensor list

[F6] - Deletes a sensor from the sensor list

[F8] - Physical Calibration (applies to all sensors except Strain,
Frequency, Thermocouple and ‘Other’ sensor types)

[F10] - For issuing Manual Commands to the Titan device

[F11] - Switches to the In-Vehicle display

[F12] - Invokes the embedded TCS User Manual

(see Sensor Import/Export, pg 72)
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5. Text fields in the upper part of the pane allow you to enter basic information

about the sensor (manufacturer, model, serial number & cal due date) plus
additional information (sensor position, notes, etc.).

6. Calibration Target Threshold — Sets the Sensor Calibration Target tolerance, from

1% to 100%. The default for all sensors is 2%.

7. Fields in the lower part of the pane for sensor configuration. The fields and

Ta.

7b.

Tc.

7d.

other information presented here will vary according to the type of sensor
being configured, and may or may not include excitation or sensitivity.

‘Input Dividers Enabled’ checkbox — Where applicable, this function
physically enables the resistive divider network when using the sensor.
Checking this box will divide the voltage across any channel using the
sensor by a factor of 16.

Sensor Output Impedance — When Input Dividers are enabled, this field
allows you to enter the output impedance of the sensor (applies to ICP
Acceleration, Displacement, Sensitivity, Polynomial, Pressure, Strain and
Voltage sensors).

‘Single Ended/Differential’ checkboxes — When Input Dividers are enabled,
these checkboxes allow you to select either single ended or differential sensor
types (applies to ICP acceleration, displacement, sensitivity, polynomial,
pressure, strain and voltage sensors).

Offset — This field allows you to enter an offset value in whatever engineering
units are specified. The offset value is applied to the data after the transform.
Offset values can be positive or negative.

Sensor Types

TCS supports ten types of analog sensors. In alphabetical order, they are:

Acceleration, Digital, Displacement
Load, Other - Sensitivity, Other- Polynomial
Pressure, Strain, Thermocouple & Voltage

Each sensor type has unique setup page in the Sensors Tab window. When you
add a new sensor (by clicking on the ‘New Sensor’ button, or pressing F5), you
will be prompted to select the type of sensor that you wish to add. Once the sensor
type has been specified, the sensor setup page appears.

A description of each sensor setup pane follows.
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Sensor Types - Acceleration Related hardware connection diagrams (pg 159)

Titan devices support four types of acceleration sensors: ICP, Full Bridge, Solid
State and Setra.

Name: |Accel8 enzarl

Manufactuner |

Diescription todel |

Senial Number |

Cal Due Date |

Eng Units ] Custom Uitz Calibration Target Threshold %

Input Dividers Senzitivity Shunt Calibration

Input Dividers Enabled Sl Shuntalue 100000
3 Gauge Fesistance
2V Excit [ Manual FiCal - Taiget

Oifset l:l FCal- Target |-0.873471

[ tanual ACal + Target

LTS F il Bridge | k RCal + Target |0.873471
Excitation

Excitation Source
ExcitationValue | 2048 “

Field Definitions

Input Dividers Enabled: Enabled by default for ICP sensor types, optionally
available for Solid State and Setra sensor types, and disabled for Full
Bridge sensor types.

Type: Selects the type of acceleration sensor. This selection determines the
configuration options that are presented in the lower part of the pane.

Sensitivity: Sensor translation from millivolts into engineering units. If excitation
is specified the sensitivity equation is updated to include a value for the
excitation.

Excitation Source: The excitation source for the sensor (Internal/External). This
field is available for Full Bridge, Solid State and Setra sensor types. For
ICP sensors, the excitation source is set for a constant current.

Excitation Value: The value in volts for the sensor excitation. When
‘Per-Channel Excitation’ is enabled, an excitation voltage from 2 to 11.5V
can be selected.

Shunt Value: The value in ohms for the calibration resistor used to check the
calibration of the sensor.

Gauge Resistance: The resistance of a single bridge of the sensor.

NOTE: The ‘Excitation’ and ‘Shunt Calibration’ panes only appear when Full Bridge,
Solid State or Setra sensor types are selected
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Sensor Types - Acceleration (cont.)

RCAL Target: The computed value (in engineering units) of the calibration
target of the sensor. Enabling ‘Manual RCAL’ allows you to manually
enter target values for CAL+ and/or CAL-. :

Shunt Calibration
Shunt Walue | 100000

Gauge Resistance | 350

[] tanual RCal - Target
RCal - Target |-0.873471

M anual RCal + Target
RCal + Target |0.85

Acceleration Sensor Transforms

ICP and Solid State - [ (x) :M + Offser
Sensitivity
Full Bridge - [ (x) = x * Unils * (Pe?jl-’oltsl Excitation) + Offser
Sensitivty
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Sensor Types - Digital For Frequency Sensor connection diagrams, see pg 165

Titan devices support two types of digital sensors: Period and Totalizer.

Marne: |FrequencySensor1 | Manufacturer |

Model |

Drescription

|
|
Serial Mumber | |
|

Cal Due Date |

Eng Unitz [ Custom Uitz Calibration T arget Threshold b4

Input Dividers Mods
Input Dividers Enabled Timebase
Senzitivity
He

Excitation

Excitation Source | Intermal b Measuremert B ange
Excitation Yalue | 2.048 v Low [15.26Hz
100000.00 Hz

Field Definitions
Input Dividers Enabled: Enabled by default and selectable.

Mode: Selects Period or Totalizer modes. The selection determines the
configuration options that are presented in the lower part of the pane.

Timebase: Available only when Period mode is selected, this is the frequency
range to be measured. Four ranges are available: 50 KHz, 100KHz,
500KHz, IMHz.

Sensitivity: Sensor translation from millivolts into engineering units. For Period
mode, the engineering units default is ‘Hz’. For Totalizer mode, the
engineering units default is ‘cnts’ (counts).

Measurement Range: Present only when Period mode is selected. The values
displayed in these non-editable fields are dependent on the Timebase
selection.

Excitation Source: The excitation source for the sensor: None, Internal, External.
When ‘None’ is selected, the Excitation Value field is hidden.

Excitation Value: The value in volts for the sensor excitation. When
‘Per-Channel Excitation’ is enabled, an excitation voltage from
2 to 11.5V can be selected in the drop down menu.

Digital Sensor Transform
Timebase * Units
x * Sensitivity

Totalizer Mode : f (x) = LUHHS
Sensitivity

Period Mode : f(x) =
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NOTES:

1. Digital sensors can only be assigned to channels 1, 8 or 16, and only one digital
sensor can be assigned at a time.

2. When a Digital Sensor is selected, the GPS Pulse Per Second (PPS) option must
be disabled in both the Device Configuration and the Digital Pod configuration
screens.

3. Period measurements are valid to approximately 7K Hz.

4. In Totalizer mode, the maximum number of counts = 65535.

Sensor Types - Displacement

Titan devices support a variety of displacement sensors, all classified as
Displacement.

M arne: |DisplacementSensDr1 | anufacturer ‘

D'escription Madel ‘

|
|
Serial Mumber ‘ |
Cal Due Date ‘ |

Eng Units I:‘ Custom Units Calibration Target Threshold 4

Input Dividers Sensitivity

Input Dividers Enabled 1| m Input /

Senzor Dutput Impedance cm

2 Excit.
[ Single Ended

Diferertial Offet 0|
Excitation

Excitation Source
Excitation Value | 2.042 v

Field Definitions
Input Dividers Enabled: Enabled by default and selectable.

Sensitivity: Sensor translation from millivolts into engineering units. If excitation
is specified the sensitivity equation is updated to include a value for the
excitation.

Excitation Source: The excitation source for the sensor: None, Internal, External.
When ‘None’ is selected, the Excitation Value field is hidden.

Excitation Value: The value in volts for the sensor excitation. When
‘Per-Channel Excitation’ is enabled, an excitation voltage from
2 to 11.5V can be selected in the drop down menu.

Displacement Sensor Transform

_x * Units

With Excitati 7 to N : x)= + Offser
ith Excitation sef to None :  f (x) Sensitivity )fse
With Excitation On: f(x) = X * Units * (Per-V-o{ts/Exczmtzon) + Offset
Sensitivity

For Displacement Sensor connection diagrams,see pg 163
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Sensor Types - Load For Load Sensor connection diagrams, see pg 159

Titan devices support many types of load sensors, all classified as Load.

Name; |L0adS ensorl | tanufacturer ‘

Description tdodel ‘

Serial Mumber ‘

Cal Due Date ‘

Eng Units I:‘ Custarn Units Calibration Target Threshald X

4

Sengitivity Shunt Calibration

Input Dividers Enabled ¥ Input / Shunt Yalue | 100000
M Gauge Resistance
Y Excit [] Manual RCal - Target

FCal - Taget |0.8735
Offset l:l [] Marual RCal + Target

Exc.ilaFiUn RCal + Target [0.8735
Excitation Source
Excitation Value | 2.043 v Compute RCal
Target

Field Definitions
Input Dividers Enabled: Disabled and not selectable for Load sensors

Shunt Value: The value (in Ohms) for the calibration resistor used to check the
calibration of the sensor.

Gauge Resistance: The resistance (in Ohms) of a single bridge of the load sensor.

RCal Target: The computed value for RCAL when the ‘Compute RCal Target’
button is pressed. The computed value is based on the values entered into
the ‘Shunt Calibration’ and ‘Sensitivity’ fields. Enabling ‘Manual RCAL’
allows you to manually enter target values for CAL+ and/or CAL-. When
a manual target value is specified, the ‘Compute RCal Target’ button is
ignored for that target.

Sensitivity: Sensor translation from millivolts into engineering units. If
excitation is specified the sensitivity equation is updated to include a
value for the excitation.

Excitation Source: The excitation source for the sensor: None, Internal, or
External. When ‘None’ is selected, the Excitation Value field is hidden.

Excitation Value: The value in volts for the sensor excitation. When
‘Per-Channel Excitation’ is enabled, an excitation voltage from 2 to
11.5V can be selected in the drop-down menu.

Load Sensor Transform

x * Units * (PerVolts| Excitation)

+ Offset
Sensitivity R

flx) =
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Sensor Types - Other - Sensitivity

Titan devices support two methods of defining additional (Other) sensor types:
Sensitivity and Polynomial. The Sensitivity configuration is shown below. The
Polynomial configuration is shown on the next page.

Mame: |DtherSensor1 Manufacturer ‘

Description odel ‘

Serial Mumber ‘

Cal Due Date ‘

Eng Units [ Custom Uitz Calibration Target Threzhald 4

Input Dividers Transform Type: Shunt Calibration
Irput Dividers Enabled Shunt Walue | 100000
Senzor Dutput Impedance Sensitivity Gauge Resistance

i [] tanual RCal - Target

i X FCal - Target |-0.873471
Difterential

[] Manual RCal + Target

Excitation RCal+ Targst [0.872471
Excitation Source

Field Definitions
Input Dividers Enabled: Enabled by default and selectable.

Transform Type: Selects either the Sensitivity or Polynomial transform.

Sensitivity: Sensor translation from millivolts into engineering units. If excitation
is specified the sensitivity equation is updated to include the value for the
excitation.

Excitation Source: The excitation source for the sensor: None, Internal, External.
When ‘None’ is selected, the Excitation Value field is hidden.

Excitation Value: The value in volts for the sensor excitation. When
‘Per-Channel Excitation’ is enabled, an excitation voltage from
2 to 11.5V can be selected in the drop down menu.

Shunt Value: The value (in Ohms) for the calibration resistor used to check the
calibration of the sensor.

Gauge Resistance: The resistance (in Ohms) of a single bridge of the sensor.

RCal Target: The computed value (in engineering units) of the calibration
target of the sensor based on the Shunt Value and Gauge Resistance.
Enabling ‘Manual RCAL’ allows you to manually enter target values
for CAL+ and/or CAL-.
Sensor Transform
x * Units = (PerVolts| Excitation)
Sensitivity

x * Units
Sensitivity Mode with Excitation set to None: f(x) = ———
Sensitivity

Sensitivity Mode with Excitation Enabled . f (x) =
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Sensor Types - Other - Polynomial

The Polynomial configuration is shown below.

Mame: |DtherSensDr1 | M anufacturer |

D escription tadel |

|
|
Serial Mumber | |
Cal Due Date | |

Eng Unitz [ Custom Urits Calibration Target Threshold %

Input Dividers Transform Type:

Input Dividers Enabled

Senzor Output Impedance Palynaomial

Differential ljl " 2

Excitation oy ~
X3 b

Excitation Source Ijl ljl

Field Definitions
Input Dividers Enabled: Enabled by default and selectable.
Transform Type: Selects either the Sensitivity or Polynomial transform.
Polynomial Coefficients: Enter a coefficient value for each Polynomial order.

This will be used to translate sensor millivolts to engineering units. Up to
an eighth order polynomial may be entered.

Excitation Source: The excitation source for the sensor: None, Internal, External.
When ‘None’ is selected, the Excitation Value field is hidden.

Excitation Value: The value in volts for the sensor excitation. When
‘Per-Channel Excitation’ is enabled, an excitation voltage from
2 to 11.5V can be selected in the drop down menu.

Sensor Transform
Applies the given polynomial.

NOTE: For Polynomials, the specified polynomial is applied to
the raw reading in mV. Excitation is not accounted for.
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Sensor Types - Pressure

Titan devices support Full Bridge and Solid State pressure sensors.

Mame: |PressureSensor1 | Manufacturer |

Description tdodel |

Serial Mumber |

Cal Due Date |

Eng Uitz [] Custom Unitz Calibration Target Threshald X

Input Drividers Sensitivity Shunt Calibration
Input Dividers Enabled St Shunt Value
bar Gauge Fesistance
A% Excit. [] tdanual RCal - Target

Offset l:l FCal - Target |-0.873471

[] Manual RCal + Target

RCal + Target |0.B73471

Full Bridge “
Full Eridge

E =citation ST
Excitation S Amtee th‘w‘kﬂ

Excitation Value | 2.048 -

Type:

Field Definitions
Input Dividers Enabled: Optionally available for Solid State sensors; disabled for
Full Bridge sensor types.

Type: Selects Full Bridge or Solid State

Sensitivity: Sensor translation from millivolts into engineering units. If excitation
is specified the sensitivity equation is updated to include a value for the

excitation.

Excitation Source: Selects the excitation source for the sensor (Internal/External).

Excitation Value: The value in volts for the sensor excitation. When
‘Per-Channel Excitation’ is enabled, excitation voltages from 2 to 11.5V
can be selected for Solid State (range limited 2 to 7.5V for Full Bridge)

Shunt Value: The value in ohms for the calibration resistor used to check the
calibration of the sensor.

Gauge Resistance: The resistance of a single bridge of the sensor.

RCAL Target: The computed value (in engineering units) of the calibration
target of the sensor. Enabling ‘Manual RCAL’ allows you to manually
enter target values for CAL+ and/or CAL-.

Pressure Sensor Transform

_x x Units

With Excitati f to N : X)=———— + 0 T
ith Excitation set to None : f (x) Semsitiviny )ffsel
x * Unit PerVolrs| Excitati
With Excitation On: f(x) = x * Units * ( er_ .0. xeitation) + Offset
Sensitivity
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Sensor Types - Strain For Strain Sensor connection diagrams, see pg 159

Titan devices support full, half, and quarter bridge strain gauge sensors.

Mame: |StrainSensor1 | Manufacturer ‘

[rescription tdodel ‘

Serial Mumber ‘

Cal Due Date ‘

Eng Units [ Custom Uitz Calibration Target Threzhold 4

Gauge Parameters Shunt Calibration

Input Dividers Enabled Gauge Resistance Shurt Value | 100000

Active fims

Gauge Factar [] tanual RCal - Target
Poisson's Flatio | 025 RCal - Target |-1746.34

ST Mate: Gauge factar may be [ Manual RCal + Target
Excitation negative bazed on the physical RCal + Target |1745.94

Excitation Source sensor configuration
Excitation Yalue | 2.045 v Offset l:l

Field Definitions
Input Dividers Enabled: Disabled and not selectable.

Gauge Resistance: The resistance (in Ohms) of a single bridge of the strain gauge.

Number of Active Arms: The number of active arms the strain gauge is using:
1 arm = Quarter bridge
2 arms = Half bridge
4 arms = Full bridge

Gauge Factor: The gauge factor of the strain gauge. The gauge factor may be
negative based on the physical sensor configuration.

Poisson’s Ratio: The ratio of decrease in thickness (lateral contraction) to its
increase in length (logitudinal extension) under load for a given material.
A value of 0.26 is the nominal value for steel; for other materials, consult
the manufacturers data sheet (this selection is not currently implemented).

Excitation Source: The excitation source for the sensor (Internal or External).

Excitation Value: The value in volts for the sensor excitation. When ‘Per-Channel
Excitation’ is enabled, an excitation voltage (2 to 11.5V) can be selected.

Shunt Value: The value (in Ohms) for the calibration resistor used to check the
calibration of the sensor.

RCAL Target: The computed value (in engineering units) of the calibration target
of the sensor. The computed value is based on the values entered for
the ‘Shunt Value’ and ‘Gauge Parameter’ fields. Enabling ‘Manual
RCAL allows you to manually enter target values for CAL+ and/or CAL-.
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Strain Sensor Transform

4x
One Active Arm - x) = ——— + Offser
ne Active drm: [ (x) Excitation Ise
. —x Note : The strain sensor also

Two Active A : x) = — + Offser :

wo Active drms: f (x) Excitation e adjusts for units mE and E.
Four Active Arms: f (x) = ———— + Offset

Excitation

For more on strain gauge sensor theory, operation, and configuration in TCS, refer to
Applications Note APN-1008 - Strain Gauge Fundamentals & Configuration in TCS.

Sensor Types - Thermocouple
Titan devices support three types of thermocouples: J, K and T.

Mame: | ThermoSensor] | Manufacturer |

Serial Mumber |

|
Drescription Iodel | |
|
|

Cal Due Date |

Eng Unitz [ Custom Uitz Calibration T arget Threshold F4

Input Dividers Enabled

Thermocouple Type

Field Definitions
Input Dividers Enabled: Disabled and not selectable.

Thermocouple Type: Selects J, K, or T type thermocouples. Titan devices support
the following ranges of each Thermocouple type:

J: =210 to 1200 degrees C
K: -200 to 1372 degrees C
T: -200 to 400 degrees C

Sensor Transform

Thermocouple transforms are pre-defined eight-order polynomials that
are defined for each thermocouple type. The transforms are shown on the
following pages.

NOTE: When a Thermocouple sensor is assigned to a channel in the Tags &
Channels screen, the GAIN for that channel is auomatically set to “64”:

[ Channel Enabled

Sensor: IThermocoupIe Type K j Browse |

I‘34 jv Cal Type: IVCAL 'l
Bal Type: IND 'l Bal alue: IU

Gain:

For Thermocouple Sensor connection diagrams, see pg 167
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Sensor Types - Thermocouple (cont.)

Type K Transforms

ook ok X X ok o % X X ok % X X o

This section contains coefficients of approximate inverse
functions for type K thermocouples for the subranges of
temperature and voltage listed below. The range of errors of
the approximate inverse function for each subrange is also given.
The coefficients are in units of °C and mV and are listed in
the order of constant term up to the highest order.
The equation is of the form t 90 = d 0 + d_1*E + d 2*E"2 + ...

+ d_n*E™n,
where E is in mV and t 90 is in °C.

Temperature Voltage Error

range range range

0 (mv) %)
-200. to O. -5.891 to 0.000 -0.02 to 0.04
0. to 500. 0.000 to 20.644 -0.05 to 0.04

500. to 1372. 20.644 to 54.886 -0.05 to 0.06

Inverse coefficients for type K:

Temperature -200. 0. 500.
Range: 0. 500. 1372.
Voltage -5.891 0.000 20.644
Range: 0.000 20.644 54._.886

0.0000000E+00 0.000000E+00 -1.318058E+02
2.5173462E+01 2.508355E+01 4.830222E+01
-1.1662878E+00 7.860106E-02 -1.646031E+00
-1.0833638E+00 -2.503131E-01 5.464731E-02
-8.9773540E-01 8.315270E-02 -9.650715E-04
-3.7342377E-01 -1.228034E-02 8.802193E-06
-8.6632643E-02 9.804036E-04 -3.110810E-08
-1.0450598E-02 -4.413030E-05 0.000000E+00
-5.1920577E-04 1.057734E-06 0.000000E+00
0.0000000E+00 -1.052755E-08 0.000000E+00

Error -0.02 -0.05 -0.05
Range: 0.04 0.04 0.06

NOTE: Transform information shown on this page and following pages was
obtained from the NIST Thermocouple database at http://srdata.nist.gov.
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Sensor Types - Thermocouple (cont.)

Type T Transforms

EAEAEEIAETAIAEAAXAEAAXAEAAXTEAAXAEAAXAEAAXTEAAXAAAXAAXAXAAXAXAAXAXAAXAXAAXAXAAXAAAAAAAAAXAAAXAAXdx

* This section contains coefficients of approximate inverse

* functions for type T thermocouples for the subranges of

* temperature and voltage listed below. The range of errors of
* the approximate inverse function for each subrange is also given.
* The coefficients are in units of °C and mV and are listed in

* the order of constant term up to the highest order.

* The equation is of the form t 90 = d 0 + d_1*E + d_2*E"2 + ...
* + d_n*E™n,

* where E is in mV and t 90 is in °C.

*

* Temperature Voltage Error

* range range range

* 0 (mV) Y

* -200. to O. -5.603 to 0.000 -0.02 to 0.04

* -0 to 400. 0.000 to 20.872 -0.03 to 0.03

EAEAEEAETEAXAEAAXAEAAXAEAAXTEAAXAEAAXEAAXTEAAXAAAXAAXAXAAXAXAAXAXAAXAXAAXAXAAXAAALAAAAAAXAAAXAAXhx

Inverse coefficients for type T:

Temperature -200. 0.
Range: 0. 400.
Voltage -5.603 0.000
Range: 0.000 20.872

0.000O0O000OE+00 0.000000E+00
2.5949192E+01 2.592800E+01
-2.1316967E-01 -7.602961E-01
7.9018692E-01 4.637791E-02
4_2527777E-01 -2.165394E-03
1.3304473E-01 6.048144E-05
2.0241446E-02 -7.293422E-07
1.2668171E-03 0.000000E+00

Error -0.02 -0.03
Range: 0.04 0.03
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Sensor Types - Thermocouple (cont.)

Type J Transforms

FoX % ok X ok % X %

Temperature Range (°C)
-210.000 to 760.000
760.000 to 1200.000

This section contains coefficients for type J thermocouples for
the two subranges of temperature listed below. The coefficients
are in units of °C and mV and are listed in the order of constant
term up to the highest order.
E = sum(i=0 to n) c_ i thi.

The equation is of the form

FEAEXAXALTAAEAAXA AL AL EAAAAXALAAA A AL AKX AXAXAAAXAAXLAAAAAAXAALAALAAAXAALAALAAAAALAALAALAAAAALAA ALK

Name: reference function on 1TS-90

Type: J

Temperature units: °C
EMF units: mV

Temperature
Range:

Temperature
Range:

[eNeoNoNoNeoNoNoNoNe]

0.
-0.
0.
-0.
0.
-0.

-210.0 to 760.0

-000000000000E+00
.503811878150E-01
.304758369300E-04
.856810657200E-07
-132281952950E-09
.170529583370E-12
.209480906970E-15
.125383953360E-18
.156317256970E-22

760 to 1200.0

296456256810E+03
149761277860E+01
317871039240E-02
318476867010E-05
157208190040E-08

306913690560E-12



Titan Control Software (TCS) - Advanced Settings

Sensor Types - Thermocouple (cont.)

Type J Transforms

AEA A A AAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAALAAAAALAAAALAAAAAAAAAAAAAAAAAAALAAAAAAX

* This section contains coefficients of approximate inverse

* functions for type J thermocouples for the subranges of

* temperature and voltage listed below. The range of errors of

* the approximate inverse function for each subrange is also given.
* The coefficients are in units of °C and mV and are listed in

* the order of constant term up to the highest order.

* The equation is of the form t_90 =d_0 +d_1*E + d _2*E"2 + ...
* + d _ n*E™n,

* where E is in mV and t_90 is in °C.

* Temperature Voltage Error

* range range range

* ) mv) ¢ O

* -210. to O. -8.095 to 0.000 -0.05 to 0.03

* 0. to 760. 0.000 to 42.919 -0.04 to 0.04

* 760. to 1200 42.919 to 69.553 -0.04 to 0.03

AA A A AAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAALAAAAALAAAALAAAAAAAAAAAAAAAAAAAAAAAAAX

Inverse coefficients for type J:

Temperature -210. 0. 760.
Range: 0. 760. 1200.
Voltage  -8.095 0.000 42.919
Range: 0.000 42.919 69.553

0.0000000E+00 0.000000E+00 -3.11358187E+03
1.9528268E+01 1.978425E+01 3.00543684E+02
-1.2286185E+00 -2.001204E-01 -9.94773230E+00
-1.0752178E+00 1.036969E-02 1.70276630E-01
-5.9086933E-01 -2.549687E-04 -1.43033468E-03
-1.7256713E-01 3.585153E-06 4.73886084E-06
-2.8131513E-02 -5.344285E-08 0.00000000E+00
-2.3963370E-03 5.099890E-10 0.00000000E+00
-8.3823321E-05 0.000000E+00 0.00000000E+00
Error -0.05 -0.04 -0.04
Range: 0.03 0.04 0.03
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Sensor Types - Voltage For Voltage Sensor connection diagrams, see pg 162

Titan devices support many types of voltage sensors, all classified as Voltage.

Mame: |Defaull Sensor | M anufacturer |

D escription rlodel |

|
|
Serial Mumber | |
Cal Due Date | |

Eng Unitz [ Custom Urits Calibration T arget Threshold b4

Input Dividers Sensitivity

Input Dividers Enabled 1000| i Input /
Senzor Output Impedance W

[] Single Ended

Differential ot [0

Excitation

Excitation Source
Excitation Yalue | 2.043 v

Field Definitions
Input Dividers Enabled: Enabled by default and selectable.

Excitation Source: The excitation source for the sensor: None, Internal, External.
When ‘None’ is selected, the Excitation Value field is hidden.

Excitation Value: The value in volts for the sensor excitation. When
‘Per-Channel Excitation’ is enabled, an excitation voltage from
2 to 11.5V can be selected in the drop down menu.

Voltage Sensor Transform

flx) = x * Units

= —— + Offset
Sensitivity i
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Physical Calibration [F8]

Physical calibration (PCAL) allows you to establish sensor calibration parameters
through the use of a known physical force or property. In effect, PCAL allows you

to specify the relationship of a sensor output for a given input. This is desirable

in those cases where the sensor calibration is unspecified or unknown, such as the
output of a Load Cell for a given input load.

In TCS, physical calibration can be performed on all sensors except for Strain,
Frequency, Thermocouple and ‘Other’ sensor types. The following examples
illustrate how to perform a physical calibration using a Displacement sensor.
PCAL example
Let’s begin by defining a new Displacement sensor. The default ‘Sensitivity’

values for a Displacement sensor are ImV/Icm:

Mame: ITest Manufacturer I
Description tdodel I
Serial Mumber I
Cal Due Date I
Eng Units Icm j IEentimetels [T Custom Units Calibration Target Threshold I 23: E4
 Input Dividers Sengitivity

¥ Input Dividers Enabled
Senzor Qutput Impedance
ID—

" Single Ended

M Differential

I 1 mv Input £
I 1 cm
I 1 AW Euxcit,

— Excitation

Excitation Source IInlernaI "I
Excitation Yalue |2.D48 "I

Select the PCAL function [F8], then select the Channel the sensor is assigned to,

Offzet IIJ

select the Gain, and the method of physical calibration (RCAL or Manual) for the

desired sensor:

Physical Sensor Calibration {PCAL)

Current Raw value:

RCAL uses MeCEte

her

Start

5]

NOTE: Although the example above shows Gain = 1, the actual Gain setting used
for PCAL should be the same gain as configured in the Tags and Channels screen.
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For Manual PCAL:
Select ‘START’. TCS will now read and display the raw input value from the
sensor, and allow you to enter the value that the input corresponds to:

Physical Sensor Calibration (PCAL)
Current Raw Walue: 0 mV

‘what does the cunent valus corespand to?
Chatinel: I] =
IU
Giain: |1 ¥
FCal Type: Im
Continue |

Select ‘CONTINUE’. Now apply a known input to the sensor. This will result in
a new raw value being displayed. Enter the value that this input corresponds to,
and then select ‘APPLY:

Physical Sensor Calibration (PCAL)
Current Raw value: 40 mV

Mow set a new value,

Channel: |1 ¥ ‘what does the current value conespond to?
G air: I] e 1

FCal Type: Im Al |
PP

The “Sensitivity’ values for the Displacement sensor now reflect the values
resulting from the physical calibration process. In this example, a 40mV input
corresponds to a displacement of lcm:

M arne: |Test Marufacturer |
Degcription todel I
Serial Mumber I
Cal Due Date |
Eng Units Icm j Il:entimeters ™ Custar Units CalibrationTalgetThleshoIdI 23: 4
rInput Dividers ———— 1 Senaitivily

¥ Input Dividers Enabled I 40 iy Input
Sensor Output Impedance I 1 cm
[0 [ 2042 7V Excit

" Single Ended

¥ Differential Offset |n

— Excitation

Excitation Source IInlernaI "I
Excitation W alus |2.D48 vl
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Based on the values chosen for this example, the Displacement sensor exhibits no
offset:

0 40 80 120
mV

For RCAL:

Select ‘START’. TCS will now read and display the raw input value from the
sensor, and allow you to enter the value that the input corresponds to:

Physical Sensor Calibration (PCAL)

NOTE: RCAL is only valid for 2.048V excitation. Different excitation values will result
in an invalid RCAL result.
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Select ‘CONTINUE’. For RCAL, shunt calibration is activated. Now apply a
known input to the sensor. This will result in a new raw value being displayed.
Enter the value that this input corresponds to, and then select ‘APPLY’:

Physical Sensor Calibration {PCAL)
Current Raw Yalue 26 mV

Shunt Cal was activated.

Charinel: I‘I ad “wWhat does the current value comespond to?
Gair: |1 ¥ |1

FLCal Tyepe: IHCAL -

Apply |

The ‘Sensitivity’ values for the Displacement sensor now reflect the values
resulting from the physical calibration process. Note also that the PCAL values
used in this example produce a computed offset of -.3684 cm:

Mame: ITest M arufacturer I
Description tdodel I
Serial Mumber I
Cal Due Date I
Eng Unitz Icm j IEentimeters [ Custom Units Calibration Target Threshaold m Z
— Input Dividers ——————— [~ Sensitivity

¥ Input Dividers Enabled I 19l Input
Senzor Qutput Impedance I 1 com
[0 [ 2048 /Y Escit

[ Single Ended
¥ Differential Offset |u

— Excitation

Excitation Source IIntemaI 'I
Excitation Yalue |2.D48 "I

Viewed graphically:

2

cm

- 3684 A
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Sensor Import/Export

Sensor Import and Export functions appear on the button bar on the Sensors

screen:

Mars Labs TCS

Current test: pod_11-22-2011

et Emow  Ghmes (s Local Index: 0000 Free: 12857 GB | Device Index: 0000 Frees EIKB-
1: Configuration | 2 Runtime ‘| 3 Export
& Device Canfiguation ‘ B: Sensors C: Tags and Channels | D. Recording Options
5 Vokage Name: [T Manufactirer
Default Sensor o Model
- Aeseleration G=cinton ode Sensor Dutput Impedance
Shain Serial Number o
Digital Cal Due Date [ Single Ended
- L‘::;TDCDUD'E Eng Lnits Walts [ Custom Units |npul Dividers Enabled 2] Dilferental
Displacement
< Load Sttty Ezictzn
Fressuie
1000 wilnput /|| ExcllslionSowce [Iemsl | Offset [0
Y Excitation Value | 2043 -
Name Units | Manfactuer  Model  Senal | Sensifiviy Dffsel
v 1000 mv 1Y [
Fi F F3 F4 F5 F6 F7 Fo Fa FID F11
Cornect Impart Export ey Sensor Remove Physical Cal Manual InVehicle
Sersors Sermors Sersor Command Disglay

Clicking on the ‘Import Sensors’ button [F3] invokes the Import screen, while
clicking on the ‘Export Sensors’ button [F4] invokes the Export screen. Only
one screen can be accessed at a time.

72



Titan Control Software (TCS) - Advanced Settings

Sensor Import

Selecting ‘Import Sensors’ brings up an Import window that allows you to
select the files to be imported:

£ Bxcel Import

Manage Impart Profiles
Select Excel File T
[ | [ Load Columns | | ~|
Import Parameters
Fiekd Name Column Name Constant | Fisld Type
Selent Sensor Type »4_ Mo Magping [SRE
Description Na Mapping [
Marufacture No Mapping [
Select Warksheet Model Mo Mapping [ |sving
v Seisl Number Mo Mapping O |5uing
Cal Due Date Mo Mapping [ |sting
Eng Units Mo Mapping ] Engrit
flleiGokinns Input Divicers Ensbled NoMappng O [Boclean
Offset Mo Mapping [J | Double
EA'?"E' Frouisho lmoer Dupu Ipedarce Na Magping 0 |Doule
Single Ended Mo Mapping [J  Boclean
FICAL+ Target Mo Mapping [J | Double
FCAL- Target No Mapping O Double
Sensitivity No Mapping O Double
Load Sensare Units Na Mapping O | Double
Calibration Excitation No Mapping O |Double
Excitation Source Mo Mapping ] sSking
Excitation Value No Mapping [0 Double

The first step in the Import process is to load the desired sensor database file.
Click on the ‘Browse’ button (upper left) and navigate to the location of the
source files. Select the file and click ‘Open’:

Lookin: | (2} Deskiop ¥ 0@ m
m 80 32-channel Pod Test.doc

[Aé 128 Channels. tf

MyRecent  [#8 ACCEL_TEST.tcf
Documents |48 ACCEL_TEST_A.tcf

— B acceL_TEST_A.s

O R

Deskiop

< | F]

« Fil name |sccsleration.ts v [Coeen ]

My Network  Files of type: [ | [ Concel |

NOTES:

1. Sensor database files must be in the MSExcel file (.xIs) format on a single worksheet.
MSExcel files with multiple worksheets will produce an ‘Index out of range error’

when loaded.

Sensor database files should contain descriptive names for each column on the

topmost row. These names will be used to map the information in each column with

the fields in TCS:

| A | B I c | D I E |
1 |Name Description Manufacturer Model S/N
2 |Strain Gage Bi-axial Tee ML Industries MLSG-12 12345
3 |Strain Gage Bi-axial Tee ML Industries MLSG-Z3A 12346
4
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In the ‘Import Parameters’ section, select the desired sensor from the ‘Select
Sensor Type’ dropdown. This will display the TCS fields that are appropriate

for the selected sensor type.

Click on the ‘Load Columns’ button. This will load the column names from

the sensor database that was just loaded.

The next step is to map the TCS field names to the names in the database file
using the dropdown menus. If the sensor information you are importing was
previously exported from TCS, the mapping will already be correct:

(B Excel Import

Manage Impott Profiles
Select Excel Fil S
|d Setingst Deskioppod 1122012405 | [(Load Columns | [ ~|
Import Parsmeters
Field Hame Cotumis Nae Constart | Field Tope
Select Sensor Type: Hame Name [0 Sting
Strain b’ Description Description O |sting
Manufacturer Manufacturer ] Sking
Seloct Worksheet Madel Hodel [ |Sting
v 3 Serial Nurber No Mapping ~| O |stira
Cal Due Date uzx:ppwng Al [0 |Sting
Eng Units Deseription E O EngUrit
file,Cokinrs Input Divicers Ensbled o | O [Boskean
Oifset [ |Doutle
EA"H'E' owslolpot Output Impedance E:IQDLanmsDa‘E ¥ O |Dewle
Single Enced No Mapping [ |Boclean
RCALs Target No Mapping [ |Doutle
RCAL- Torget No Mapping [ |Doutle
Hum ective dams No Mapping 0 m
Excitation Source No Mapping ] Sking
Excitetion Value No Mapping [ |Doutle

NOTE: For large sensor databases, the number of items that appear in the
dropdowns can become considerable. To reduce the number of items that are
displayed, it is suggested that you pre-sort your sensors into individual single

worksheets organized by sensor type.

After the mapping operation is complete, click on ‘Load Sensors’ to get the
list of available sensors. CRTL-Click to select the desired sensors for import,

and then click on ‘Import Selected Sensors’:

[ Excel Import

Select Excel Fi
Select Excel File Select Profile:

Browse | [d Selting\Deskiop\pod_112:2012.45 Load Columns

Impert Parameters

Manage Import Frofies

Select Worksheet

Pressure

Filter Columns

Enter Flows to [mport:
Al

Back

Import Selected Sensors

& G aug
Units Manufacturer Model Serial (i

tance
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The selected sensors will be imported into TCS:

Mars Lahs TCS Current test: pod_1-12-2012
Test Device  Settings  Help Local Indese: 0000 Fres: 128.576GE  Deviee Index: 0000 Free: UKE-
1. Configuration 2 Runtime | 3 Export |
4: Device Configuration ‘ B: Sensors ‘ C: Tags and Channels H D. Recording Options \
‘ollage Mame:  [Gtrain Gage Manutacturer ML Industries

Acceleration

(= Shrain Description Model [MLSG-12
o EZE? Serisl Number [12345

Diatal Cal Due Dale

- Thenmecauple

uH

o Eng Units [ Custam Urits Calibration T arget Threshold
- Dther

Displacement

Load Input Dividers Gauge Parameters Shunt Calibration

peive Ams
Gauge Factor [2 | [ Manwal AC - Target
Poisson's Ratio RCal-Taiget |-1746.94

Mate: Gauge factar may be [l P B
Excitation negative based on the physical RCal + Targst | 1746.94

Excitation Source sensor cofiguration
Excitation Value | 2048 £ Offset Cl

- Pressue Inpul Dividers Enabled Gauge Resistance Enisue) 100000
2

Gauge Poisson's Transverse

Marme Unite | Marufactrer | Model | Seid  onE® betive e Gaugs Factor Road Evcitaion Vale  Shunt CalValus
[MLIngusties | MLSG-234 12046 [ 350 |1 |2 [026 | |20 | 100000
Shain Gage |uE [ML s |WLSG12 [1245 | 360 |1 |2 [ 028 | 2043 [ 10000
Fi F2 = Fa F5 e 77 o B Fi0 P Fi2
Cannect gt Evpant Mew Sersor Riemave Physica) Cal Manisl Invhicle Sertlelp p
Sersors Sensors Sensor Cammand Displsp
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The table below shows the assignable field types in TCS, organized by sensor:

Sensor Types
&=
— - = )
g ANE 2 . =,
= 72} =
Assignable fields g _;% 3 'c'é £ %» 3|8 § &0
2 »n o=
in TCS AEE MR EEE
3 o2 51 = 2
< A £ |2 =
o5
Basic Sensor Information 1 X
Engineering Units 2 X
Offset 3 X
Input Dividers 4 X[ XX X[ X[ x|[x]x]|X
Sensor Output Impedance (Ohms) X X X X[X[X]X]|X
Single Ended/Differential Input X X X X | X | X
P Sensitivity Value X XXX X|[X]X X
Sensitivity
(Sensor Output per Eng. Unit Value (‘Units”) X X X[ X[X]X]|X X
Engineering Unit) Calibration (per V Excitation) | X X|IX|X[X]|X]X X
Type or Mode 6 X | X X | XX X
o Source (None/Int/Ext) X XXX X|[X]X X
Excitation
Value (volts) X X|IX|X[X]X]X X
Gauge Resistance X X
Active Arms (1/2/4) X
Gauge Factor X
RCAL+ Target (manual entry or computed value) | X X X
RCAL- Target (manual entry or computed value) | X X X

Notes:

1. Basic Sensor Information is information common to all sensor types,
including Name, Description, Model, Manufacturer, Serial Number, and Cal

Due Date.

2. Engineering Units supported in TCS include Amps (uA, mA, A), metric
units (uwm, mm, cm, m, km), Volts (uV, mV, V), Atmospheres (atm), Pressure

(bar), Flow (cc/s), Counts (cnt), Acceleration (g), and Degrees per second.

3. The Offset value is always specified in Engineering Units.

4. Input Dividers is specified as a TRUE/FALSE condition that determines
whether or not the Input Dividers are enabled in TCS for the selected sensor.
When TRUE, Input Dividers are enabled; when FALSE, Input Dividers are

disabled.
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5. When Input Dividers are enabled, Sensor Output Impedance and Single
Ended/Differential Input options can be specified. Sensor Output Impedance
is specified in Ohms. The Single Ended option is a TRUE/FALSE selection.
When TRUE, a Single-Ended input is specified; when FALSE, a Difterential
input is specified.

6. Type or Mode - This field specifies a selection of two or more options
for a given sensor type within TCS. This field can be left blank for database
imports.

7. During import, empty database fields will result in default value
assignments in TCS.

s
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Sensor Export

Any sensor or group of sensors configured in TCS can be exported and saved
for later recall.

Consider the example below, where several accelerometer sensors have been
configured:

Mars Labs TCS Current test: pod_11-22-2011

T Eave G GHE Local Indew: D000 Fres: 1265768 Device Index: 000D Free: k8 [ 1)
1: Corliguation ‘ 2 Runtine | 3 Expon |
A& Device Configuration | B: Sersars | C: Tags and Chanrels H D, Recording Options |
- Voltage Mame:  [AccelSenso? | Manufacturer | Messuiement Spesialties
= Acceleration
B — Deseription Madel [532000:024
- ki Serial Mumber [M5-55-740
rain
Digial Cal Due Date [12/2/11 Sensar Output Impedance
- Themocaupie (CO—
Eng Urits [] Custom Urits 5
Db Input Dividers Enabled ] Srae Ended
E'Sﬂa"eme”‘ Differential
Prassue Gl Rty Shunt Calbration
Type: 20| Senshiviwimy | Erclstion ShuntValue | 100000
Solid State v B Excilalion Souice
o
IV Exct Ercitaton¥alue [2048 '+
[ Manual RCal - Target
[ Manual RGal + Target
& RCa+Taget 1]
Name: Units | Manfaoturer Model Serial Sersiily Difset
» g Measurement Specialies | 53-1000-020 | MS4CP-720 [ 1 me /1 g o
AccelSensar? g Measurement Specialies | 53-2000-024 | MS-55-740 | 20my /1 g 0
F F2 = Fa 5 76 7 8 = 10 i1 F12
Connect Import Expott Hew Senser Remave Physical Cal Manual InVehicle | | Senser Help
Sersors Sensars Sensar Cammand Display

Clicking on the ‘Export Sensors’ button brings up a window that allows you
to export the sensor information for an individual sensor or group of sensors
configured in the current test:

[ Export Sensors

Select Export File

[ Madify Existing Files

Export Parameters

Manufacturer Serial Sensith Offset
Select Sensor Type.
Accelerstion

3]z

Shain

Digtal
Thermocouple
Other
Displacement

<l

Pressure

Workshest Name:

Accelerstion

Overwite Existing

Export Selected Sensors
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On the Export Sensor screen, sensors are grouped by type using the ‘Select
Sensor Type” dropdown menu. In the example above, selecting ‘Acceleration’
displays the two accelerometers in the sensor list. To export the sensors,
CTRL-Click to select both sensors and then click on the ‘Export Selected
Sensors’ button. The file will be exported with the file name (and location)
shown in the ‘Select Export File’ field.

The exported file can be opened using MS Excel or a comparable spreadsheet
application. Viewing the file reveals the sensor information and configuration
that was exported:

Bl Acceleration.xls
A B C D E F G H | J K

MName Description Manufacturer Model Serial \umber Cal Due Date Eng Units Input Dividers Offset Qutput Imp Single Ended RCAL+ Target —
AccelSensar2 Measurement Sp/53-2000-024 |MS-55740 7 1272111 0 e T o T oo False D !
AccelSensorl Measurement Sp|53-1000-020 |MS-ICP-720 7 12417/11 q e T o0 70 False D

[IE3

W« v v} Acceleration < 2|

NOTE: When multiple sensor types are being exported with the same file
name, each sensor type is saved on a separate worksheet, i.e. Voltage
sensors will appear on a Voltage worksheet, Accelerometers will appear on
an Accelerometer worksheet, etc. Worksheet names always default to the
sensor type, but can freely be renamed. To export sensors to individual files
(not worksheets), change the name in the ‘Select Export File’ field for each
sensor type.
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Sensors - Digital

Digital sensors are configured on the Device Configuration screen by enabling
the and clicking on the Digital Pod Configuration button:

Mars Labs

Current test; dai

Query Serial Dievices

Frecorder Information

Test Device Settings UH  Help Local Index: 0000 Fres: 128,57 GB | Device Index: 0ODD Free: nxa-
1: Corfiguation ‘ 2 Runtime | 3 Expor |
4 Devies Configuration B: Sensors | C: Tags and Channels | D. Recording Dptions |
Name: [MinRecorder | Metadata Speed
Mode: |LowSpeed v
e Device Information Sl EFS
elect ot Scan Rats Ensblz GPS [] Ensbls PP5
DeveeTwr || :
i Filtr Frequency Fupass Lack
Serial Murnbsr l:l
Firmviare Wersion l:l Excitation Digital Pad
Cal Due Date l:l Excitation Value 2.048 v Enatle [] i

Supports Per-Channel Excitation [[] i
Baud P S R |
SE00 v FreeSpace | | B
Input Atenuator Offset | 2184 v CRie e
tuta Record [
* DAL Reinder: When Using 3 DAC,
Set Mode: Low Speed, Scan Rate 1200
F F2 [ Fa (5 & Bl 8 B F10 F11 F12
Connect | | Connection | | GetInfo Manual InVehicle: Help
Help Conmand Display

Mini-Recorder screen (similar for DAC screen)

Mars Labs TCS rrent test: cpu
Test Device Settings  Help Loral Index: 0000 Fres: 126,57 GB Device Index: 000D Free: 08 [ 1
1: Configuration ‘ 2 Runtime H 3 Export |
A: Device Configuiation B: Sensors | C: Tags and Channels | D. Recording Options |
Mame: [CPU | [Metadata ] )
Speed 1 CFU Setings
Select Fort
Device Information O
Made: [HighSpeed |+ At Start
Device Type |8FPORT ah op
ScanRate: | 200 - [ Auto Record
Serial Number |HONE
Fiter Frequency
Firmare Version |14 [0 Monitor Mode
Find CPUs
* DAL Reminder. When using a DAC, Set Mode: Low Speed, Scan Rate: 1200
Name: |Pod | Port
Speed Standslons GPS
Device Information
Enatle GPS [ Enable FPS
Device Type | AMS1BHR-51 High Speed, Sean Rate: 200, Fier. 38 He
Bupass Lack
Dessipin
Excitation
Serial Number 100501 Brl(Red]
Esclation Value: | 2048 v Enatie I
; ion |0.27.11_DF03 nable
Detected 2 Devices Fmyware Version Supports Per-Charnel Excitation [
CalDueDate  [12/15/11
Other Setl
Input Attenustor Offset [ 2184 v
Fi F2 F3 F4 F5 Fi F7 ] Fa Fi0 Fi1 Fi2
Disconnect | | Connection GietInfo #ddFod | | Femove Fod Manual In¥iehicle Help
Help Command Display
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When the Digital Pod ‘Enable’ box is checked, TCS sets up the communication
parameters for the Digital Pod and adds information fields to the Device
Configuration screen as shown:

#Mars Labs TCS Current test: pod_3-7-2012
Test Device Settings Lt Help Local Index: (0000 Free: 128.67 68 Deviee Index: 0000 Free: 0KE [ 1
1: Configuration | 2 Al || 3 Export ‘
4 Dievice Configuiation E: Sensars | C: Tags and Channels | D. Fiecarding Options |
Mame: | Miri-Recorder | Metadala Speed

Select Port Device Information Standalone GPS

DeieeTior ||
o Filter Frequency: Bypass Lock
Serial Number I:l

Firmare Version I:l Exxcitation Digital Fod

CabueDae || Excitation Value: | 2042 v Digital Pod
Bt % Canliguation
DQuety Serisl Devicss Recarder Inormation Supports Per-Channel Excitation []
Baud Riate: weee [ | Other Seltings
921800 1w Free Space |:| Input Attenuator Offset | 2184 v

Recorder Settings

Digital Pod Information Auto Record []
Device Type I:l “DAL o ader: When using a DAC,
SetMode: v Speed, Scan Rate: 1200
Seetumber [ ]
e |
F1 F2 F3 F4 Fa FE F7 Fo F3 F10 F11 F1z
Connect Get Info tanual Inehicle Help
Command Display

Mini-Recorder screen

Clicking on the ‘Digital Pod Configuration’ button produces a configuration
window that allows you to select setups for both CAN ports, the GPS and
Serial inputs, as well as access a CAN channel definition management
function:

o] Configure Digital Pod

Manage CAN Channel Definitions

CAM Port 1 Source: | Disabled v

CAN Paort 2 Source: | Dizabled v

GPS

[] EnableGPS [ Enable PPS

Serial Port 1

Source: | Disabled v

Descriptions of each configuration option follows.
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Managing CAN Channel Definitions

The ‘Manage CAN Channels Definitions’ button produces a configuration
window that allows you to select and manage channel definitions in DBC files:

£ Manage CAN Channels

Select CAN List Select DBE Fils
[can C 17 ESE v Browss | [ALPHa_FED DRC
&

Mame MeszagelD Scalar Offeet BitLength StartBit |

LRw_PLRTY 258 1 i} 1 7

VLRW 258 05 2048 1 B2

LAwS_ST 258 1 0 2 E)

MC_STW Angle_ | 258 1 0 1 5

CRC_STW Angl | 258 1 0 5 5

EnaRPH 284 1 0 18 7

EngTrasitatic 284 02 500 13 0

ExpEraTra 284 025 500 13 )

MC_ECH_AT 284 1 0 1 5

CRC_ECM AT | 264 1 0 5 5 .
< m | A |

CAN Channel Management Window controls:

Browse — Selects the DBC file

Load — Loads the selected DBC file into TCS

Select CAN List — A dropdown that displays the DBC files that have
been loaded

New List, Delete List, Delete Selected and Undo — Functions not yet
implemented

NOTE: When configuring the Digital Pod for Wheel Force Transducers, you will need
to load the associated DBC file into the CAN Management window prior to
configuring the WFT.
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Configuring CAN Port Sources

CAN Port 1 & 2 Sources are selected from a dropdown menu. The choices
here are J1939, WFT, or ISO CAN (ECU):

Configure Digital Pod |;”E‘E|

Manage CAN Channel Definitions

CAM Port 1 Source: | Disabled v
Disabled
il

I cu K
CAN Part 2 Source: | Dizabled 1~

GPS

[[] Enable GPS [[] Enable PPS

Serial Port 1

Source: | Disabled b

After selecting a CAN Port source, a Baud Rate selection dropdown is displayed
along with a button to access the configuration options for the selected source
(‘Configure ISO CAN’, ‘Configure WFT’ or ‘Configure J1939°), and a checkbox
to enable Silent mode (when enabled, no acknowledgement sent in response to
CAN channel messages - see NOTE below)

Configure Digital Pod

Manage CAN Channel Definitions

CAH Part 1 Source: 41933 v| [ Configwe 1933 ]

1000000

Baud Rate:

[ Enable Silent (No &ck]

CAN Port 2 Source: | Wheel Fo Configure WFT
Baud Rate: (500000 |» [[] Enable Silent {No &ck]

GPS

The recommended Baud Rate setting is dependent on the chosen CAN source:
For J1939: 250,000
For WFET: 500,000
For ISO CAN: 500,000 or 250,000

The specific configuration options for each CAN Port Source, as well as the
GPS and Serial Port, are described below.

NOTE: The CAN channels on Digital Pods default to NORMAL mode. Normal mode
allows the hardware to automatically send acknowledgements upon the reception
of CAN frames. In some situations, however, you may want to monitor the CAN
bus without interacting with it, or simply stop issuing acknowledgements for other
reasons. For these situations, enabling SILENT mode prevents acknowlegement
messages from being issued.
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ISO CAN

The ‘Configure ISO CAN’ button produces a configuration window that
allows you to assign ECU channels as shown. Up to ten ECU channels can be
assigned:

Configure CAN Port 1

Request Rate: Hz [Effective Loading: 20 Hz]

|Jse CAN Filters

CaM List: | Suppaorted ECL Channels v

[ Edit Channels ] IAddEustom Charinel ]

v [ Deke |
v [ Deee |
v [ Delte |
v [ Deke |
v [ Dekte |

v|[ Delete: ] Slat B |
v|[ Delete: ] Slot 7 |
[oear | [ Dekte | slta |
Mazs Air Flow [PID 16]
e ted)
e Fuel Trim
Slot 4: IrEEEeAiITemperature[F‘lD15] [ Delete ] Slot 3 |
Thiattle Position [F10 17
b

Fuel Level Input [PID 47]
FRelative Throtlle Position [FID B9 e, [ Delete ] Slat 10 |

Slat 1: ‘ Mass Air Flow [PID 16]

SIot2 | Oupgen Sensar [PID 20)

Slot 3:

<

|>

Abzalute Load Value [PID 67]

Slot 5:

Managing CAN Channel Definitions

ISO CAN is request-based; that is, the system will not receive any data unless
it asks for it. Because of that, you must define the channels that the Digital
Pod will request, and how frequently it will issue requests. There is a practical
limit to how frequently a CAN bus can be requested, which is determined by
the effective loading: one request for each channel, multiplied by the request
rate. If your system requests too frequently, the CAN bus will be overloaded
and you will receive no data. Mars Labs has determined that a reasonable
request rate with most cars is 10 Hz, effective loading. Your system may be
able to handle more frequent requests - this will give you more data points. To
change the request rate, use the Request Rate field in the top left of the form.

TCS comes with several pre-defined channels from the list of standard
Parameter Identifiers (PIDs). Not all cars implement all of these channels, but
the list is provided as a starting point to creating tests with ISO CAN. This is
the list that is selected by default as the source of channel definitions, since
there are no user-defined channels when you start TCS.

To enable a channel, click on the dropdown associated with the slot you wish
to use as shown above. You will see a list of channels in the currently selected
set of definitions. Click on the one you want to use.
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Defining a Custom Channel

To define a custom channel, click on the ‘Add Custom Channel’ button at the top
right of the ISO CAN configuration window. In the ‘New ISO CAN Channel’
window, you must specify all of the components that make up an ISO CAN
channel. An exception here is the ‘Units’ field, which TCS uses to display the
data; ‘Units’ is not integral to the data collection in the way other fields are.

PID (Parameter Identifier) is the unique number

Mews 150 Charinel Scalar Offset

F 2 18
]

Charnel N Transfom identifying the channel, specified in hex.

FID Moe [T |[00%] ‘Mode’ is the CAN mode; a value of 1 indicates ‘show
BpeCount i current’, which is usually correct, unless you need to
configure something that is manufacturer-specific.

‘Byte Count’ refers to the number of data bytes in each

message from the ECU.

The transform group defines how to handle the data in
each message in the format ‘(scalar * data) + offset’.

Editing a Custom Channel

To change a custom channel that is already defined,

b . Lustonn anneks m
click on the ‘Edit Channels’ button on the ISO CAN SR
configuration window. This will launch a new window, | o aee wie] oo™ o

1 1 FID Mode 1 oo
allowing you to select from the list of user-defined g o L

channels and edit their values:

Selecting Custom Channels

EBiyte Caunt Units

_ & ]

To assign a custom channel to a slot, select ‘Custom Channels’ from the CAN list
dropdown in the upper right corner. This will change the available selection in the
slot dropdowns from predefined to custom channels:

Configure CAN Port 1

Request Rate: Hz [Effective Loading 30Hz]

Usge CAM Filters

CAN List: | Custom Channels b

[ Edit Charnels ] [Add Custom Channel ]

Slat1: | Mass Air Flow IPID 16] ~| [ Deete | skts: v Delete
Mew 150 Channel - edited [FID

Slot 2 | Oupgen Sensor [FID 20) v [ Dot | sz v [ e |

Qb2 | Cont 1ot le s @R 471 | [ R e PLLl [T ) O |

Any assigned slot can be cleared by clicking on the associated ‘Clear’ button. If
the slot contains a custom channel, that channel can be deleted by clicking on the

associated ‘Delete’ button.

NOTE: The ‘Delete’ button will not remove a predefined channel.
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Wheel Force Transducer

The ‘Configure WFT’ button produces a configuration window where you
assign channels to individual wheel force elements:

Configure CAN Port 2

Front Left Use \whesl Front Right Use \whesl Rear Left usewhesl [] || Rear Right Use whesl [
Fuoice Fuoice Fuoice Fuoice
« |Fx1 (32) || = v || « f
My2 (35 ~
v [Pyl (32) ] » Mﬁ 534; v v
. |F21 32) Al - EzZ (gj) . .
Moment Monl A g1 (33) Q Moment Moment
x [Mx1 (32) v || |an1 33) mll = #
Mz1 (33) 2
v [My1(33) K =l || » f
2 |Mz1 (33) < 2| | - 3
andie |An1 (33) e v || ance ety
l l l l
ok, An (33) 3 || ok o || o e

The parameters that appear in the dropdowns are derived from the ‘CAN List’
DBC selection in the upper right corner.

NOTE: Listings that appear in the ‘CAN List’ dropdown are loaded into TCS from the
‘Manage CAN Channel Definitions’ window

If the channel names in the selected DBC file match the field labels in TCS,
clicking on the ‘Auto Assign Channels’ button will automatically map the
proper channels to all wheels, eliminating the need for individual assignments.

After all channel assignments are complete, clicking on the close box enters
the assignments into TCS. Channel assignments are stored when the test is
saved.

NOTE: The WFT window supports configurations for 3 forces, 3 moments, the angle,
and angle speed for each wheel. To specify additional associated with Wheel Force
configurations that are not covered in the WFT window, e.g. acceleration, use the J1939
configuration window as an alternate for WFT configurations.

WEFT Configuration Window Controls:

CAN List — A dropdown to select DBC files

Auto Assign Channels — A button that automatically assigns the proper
channels when the channel names in the DBC
file match TCS field labels

‘Use Wheel’ — Checkboxes to enable/disable selected wheel tables
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J1939

The ‘Configure J1939’ button produces a configuration window that allows
you to load an existing DBC file, select/delete channels, edit field values
(shown below), or define additional channels by manually entering the data
(an example of manual entry appears on the following page):

[ Configure CAN Port 1

Load fram DBC Filz [] Enable Filters [lngg\a Highlighted ] [ LCrop Selected ] [ Delete Selected

Selected | Mame Units PGH CAN D Scalar Qtffzet Big-Endian | Start Bit Bit Length DataTupe Pricrity Source

Curnulati.. |'W_hr 0000
Tatal_Fu... 0000063 0.04a022...
Cunent_ nooo0g2 1318353

NOTE: The CAN ID value comprises the Priority, Parameter Group Number (PGN)
and Source values. The Can ID value is displayed in Hex. The PDU is formatted as
two bytes in Hex and represents the PDU Format and PDU Specific values.

The ‘Data Type’ drop-down menu selects signed integer (‘int’) or unsigned
integer (‘uint’) values:

[ Configure CAN Port 1

Load fram DEC File [ Enable Filters [logg\e Highlighted ] [ Crop Selected l [Delele Selected l

PGN

Source

CAN 1D Scalar [ffser
0000063 1953125 |64
aooon 0000063 0043022,

1.383s9. 0

DataType Priarity

Uniits:
W_hr
Total Fu.. |gal

|Sa\ectad MName BigEndian | Start Bit Bit Length

Curnulati..

Channel Selections

To select contiguous channels in DBC files, select the first channel, hold the
SHIFT key and then select the last channel. All channels between these two points
will be selected. To make non-contiguous ‘island’ selections, hold the CTRL key
while clicking on desired channels. After making selections, use the ‘Crop’ or
‘Delete’ buttons to trim the list to the desired test configuration.

J1939 Configuration Window Controls:

Load from DBC File — Allows you to select and load a DBC file
Enable Filters — When checked, this sets up filters based on the
message ID for each configured J1939 channel.
Undo — Undo the last action
Toggle Highlighted — Toggles all selected channels ON/OFF.
Crop Selected — Retains selected channel definitions and deletes all others
Delete Selected — Deletes selected channel definitions

After all channel assignments are complete, clicking on the Close box enters
the assignments into TCS. Channel assignments are stored when the test is

saved.
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J1939 - Manual Entry

To add a manual entry to an existing DBC file, scroll to the bottom of the file and
make the entry in the field marked by the asterisk (*):

| | | Longens... |_L. | RIN/NIN} | [URIRIRIRINFS | [ENRINEFy | o | | | 4ig | o | uine o | u | < I

OJ HvaC & _C 0ooa 000a0m o022z, | -60 OJ 43 16 uinkt (0 1
|

An example of manual entry of several J1939 channels from a data sheet:

PGN 65253 Engine Hours, Revolutions

Transmission Repetition Rate ‘on request
Data Length : 8

Reserve Bit 1 0

Data Page - 0

PDU Format : 254

PDU Specific : 229

Default Priority : 6

Parameter Group Number : 65253 (0xFEES)

Start Position Length Parameter Name SPN
1-4 4 bytes Total enzine houss 247
3-8 4 bytes Total engine revolutions 249

With ECU simulated parameter value

Total engine hours: 0 to 210554060.75h  0.05h/bit. We give the value according to actual running time.
Total engine revolotions: 0 to 4211081215000r  1000r/bit. We give the value according to engine speed and
actual mmning time.

£8| Configure CAN Port 1

Laad from DBLC File [] Enable Filters [Llndo ] [Toggle Highlighted ] [ Crop Selected ] [ Delete Selected

Selected | Mame Uitz FGM CAMN D Scalar Offset Big-Endian | Start Bit

18FEESO0 | 1000 0 I:l 32
EngTatal.. [ hr FEER 18FEESO0 | 0.05 Link

Bit Length DataType Fricrity Source

EngTotal...

Note that the TCS Start Bit is the bit position of the channel message. If the
data sheet lists the Start Position instead of the Start Bit (as shown above), the
Start Bit is computed as:

(Start Position -1) * 8

For example, a Start Position of ‘5’ translates to a Start Bit value of ‘32’:
(5-1)*8=32

Note that the Bit Length parameter in TCS is specified in bits, not bytes. Note
also that the Parameter Group Number (PGN) is entered as a decimal value.
TCS converts the value to Hex and automatically computes the CAN ID value
using the PGN, Priority and Source values.
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GPS

Serial Port

GPS

Enable GPS %Enable EES

Checking the ‘Enable GPS’ box enables the Digital Pod’s GPS port to accept
data from a Garmin LX18X 5 Hz sensor.

Checking the ‘Enable PPS’ box enables the Digital Pod’s GPS port to accept
Pulse Per Second data from the Garmin LX18X 5Hz sensor.

NOTES:

1. Whenever the GPS/PPS option is enabled in the Digital Pod, PPS must also be
enabled on the Device Configuration page. If the PPS option is not selected, PPS data
exports will not increment as expected.

2. If the GPS sensor loses satellite lock during recording, the accuracy of synchronization
functions that rely on Pulse Per Second (PPS) data may be affected and cannot be
guaranteed. The typical drift when lock is lost is approximately 5 msec/hour. If GPS
satellite lock is lost during recording, you should review the file if you are using PPS.

Senal Part 1

Souce: |ERIEREIINN v |

Baud Rate:

Serial port sources are selected from a dropdown menu in the Serial Port pane.
Currently, the only available selection is ‘3DM-GX3 IMU’, which provides
support for the model 3DM-GX3-25 and 3DM-GX5-25 IMU devices. The
baud rate setting for this device is fixed at 115,200, which means that you will
need to configure your IMU device to stream data at the same rate.

As configured at the factory, Mars Labs’ supplied 3DM IMU’s are configured
for a fixed data rate of 125 samples/second. This means that the selected scan
rate in TCS must be set higher than 125s/s. Scan rates of less than 125 s/s will
result in multiple IMU scans that will cause in discontinuities in the IMU data.

NOTE: Since the Digital Pod configuration screen is much smaller than the TCS
window, it's possible for the Digital Pod configuration screen to fall behind the TCS
window, appearing to be closed. Since changes to the Digital Pod configuration do
not take place in TCS until the configuration screen is closed, it's possible to make
changes without the changes actually taking effect. For this reason, always be sure
to close the Digital Pod configuration screen after making assignments or changes.
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Tags and Channels

The Tags and Channels screen is where you configure the input channels of the

connected Titan device by assigning each channel to a sensor.

Mars Labs TCS

Current test: pod

Test Device Settings Ul Help Localndex: 0000 Free: 128.57 GB Device Index: 0000 Fres: DKB [[ 1
1: Configuration 2: Runtime || 3 Export ‘
#: Device Configuration | B: Sensors | C: Tags and Channels D Recarding Options |
1 E Mini-f Gl @ Mane: s O use it Narig §
I Oscillator
2 7E:“"*g§ Charnel Enabled Defailt Display 8
™ Chan_.
3 —Chan_04 Sensor: | Oscillator v] Eng Units 7
™ Chan 05 —= £ 327657V
- [ i
- Chan_06 3 2l B cames o @ g
|- Chan_07 Bal Type: | WO [+] Resolution | 0.001Y
- Chan_08 Excilation 2048V
7~ Chan_08 Editing Channel 1
I Chan_10
I Chan_11 3
~Chan_12
~Chan_13 ) NOTE: Grid is Read-Only
L Fhon 14 i
4 Devics B | Name SersoMame | Gain BalType: CalTyps InpulDividers | Range Riesolution Excitation Displayed
MiniRecorder |1 | Dsoilltor Dscilltor 1 ND VCAL YES +32767Y 0001V 2048y True
MiniFlecorder |2 | Chan_0Z Default Sensor |1 ND yCaL VES L3767V 00OV 2048V True =
MiniRecorder |3 | Chan 03 Default Sensor |1 ND VCAL YES +32767Y 0OV 2048Y True
MiniFecorder (4 | Chan 04 Default Sensor |1 ND yCAL VES L3767V 0001V 2048V True
Miniecorder |5 | Chan 05 Default Sensor |1 ND VCAL YES +32767Y 0OV 2048Y True
MiniRecorder |6 | Chan 06 Default Sensor |1 NO yCAL YES +32767Y  loomv 2048Y Tue >
Fseuda Channel Units Expression
5 — F1 F2 Fa F4 FS 6 F7 Fe Fa F0 F11 Fi2
Connect AddPssudo || Remove Edit Pseudo Manual In3ehicle Help
Channel Pseuds Channel Command Display

The main components of the Tags and Channels screen are:
1. Channel Tree — The Channel Tree displays all defined channels.

2. ‘Channel Enabled’ checkbox — Enables/disables selected channels. When
connecting to a device that supports less than 16 channels, such as an
eight-channel Titan CAIO8, the unused upper channels should be disabled.
(for a Titan CAIO8, disable channels 9-16).

‘Default Display’ checkbox - Enables/disables display of selected channels in the
Export Review window. This is convenience feature to enable display of only
the desired channels when working with large-channel count data sets.

3. Sensor Settings — The drop-down menus in this section allow you select
and configure the sensor channel assignments.

Sensor — Assigns a sensor to the selected (highlighted) channel.
All sensors that appear in this drop-down list are
configured in the ‘Sensors’ configuration window.

Gain — Sets the gain for the selected channel. The available gain
settings are from 1 to 512, provided in both normal and
inverted versions.

NOTE: Inverted gains are only supported on Titan devices
with firmware version 0.34.20 or higher installed.
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Cal Type — Selects the calibration options:

VCAL (Voltage Calibration) — Places half-scale voltage on the input
RCAL (Shunt Calibrator) — Places a 100K resistor in parallel with the input
EXT — Keeps the signal on the input when using external calibration

Bal Type - Specifies the Balance enable option for the selected channel
(the Balance function simply removes channel offsets). The options
are ‘YES’, ‘NO’, and ‘PREV’ (Previous). If “YES’, then Balance will
be applied to that channel when the Balance function [F10] is selected
in the Runtime screen. If ‘NO’, then Balance will not be applied to the
channel when the Balance function is selected. If ‘PREV’, then the last
stored Balance offset (or the offset loaded with the test) will be applied
when the Balance function is selected.

The Bal Type selection affects the connected device as follows:

YES: Offsets are cleared when the device powers up. New offsets are
calculated and applied when a balance operation is performed. Balance
values will persist as long as the device is powered up.

NO: Offsets are cleared when the device powers up. No offsets are
applied at runtime.

PREV: The last stored offsets are loaded at power up and applied at
runtime. New offsets are calculated and applied when a balance
operation is performed. Balance values will persist across power
cycles as long as the channel is set to PREV and the offsets are stored.

For more information on Balance, refer to Applications Note
APN-1020 - The Balance function in TCS.

NOTES:

1. Balance values can be stored by selecting the ‘Save Offsets’ button in the
Runtime screen, or by stopping and then re-starting the device scan after a
balance operation has been performed.

2. Balance values are only valid for the gain, divider setting, and excitation
values when the balance operation was performed. A new balance operation
should be performed when any of these parameters (or the sensor connected
to the channel) changes. TCS will display a warning message below the

Bal Type field when the values are invalid and a new balance operation should
be performed:

Gain Cal Type:
Bal Type:

Warning: need to balance.
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4. Table of defined channels and pseudo channel grid. The table provides a
non-editable status overview of all enabled channels for the current test
(by default, each channel is initially assigned to voltage sensor with
default values). The grid that appears below the table displays the
defined pseudo channels.

5. Function keys — In the Tags and Channels window, [F1] is used to connect
and disconnect to the selected Titan device. [F5], [F6] and [F7] support
Pseudo Channel operations (see pg 94). [F10] allows you to issue
Manual Commands to the connected device (the F10 button duplicates
the ‘Send Manual Command’ selection found in the DEVICE menu)
[F12] invokes the embedded TCS User Manual.

6. Channel Name field — Allows you to assigned a unique name for each
channel.

7. Displays sensor information inherited from the ‘Sensors’ configuration
window.

NOTES:
1. To configure all channels globally, click on the Titan device label at the top of

the Channel Tree:

& Device Configualion | B: Sersors [

= Mini-Recorder
I Chan_01 b
I Chan_02

I Chan_03

I Chan_04

- Chan_05

- Chan_06

I Chan_07

- Chan_08

I Chan_09
—Chan_10

I Chan_11
—Chan_12

—Chan_13 = NOTE: Grid iz Read-Only
L Fhan 14

Channel Enabled
Sensor Default Sensor [~]
Gain: |1 B catype [vea [¥]
Bal Typs: | NO D

Editing Channels 1,2, 3.4.5.6,7,8.9,10, 11,12, 13, 14. 15, 1§

2. To make ‘island’ selections in the Channel Tree, hold the CTRL key while
selecting the desired channels:

£ Device Configuration | B: Sensors |

Chaninel Enabled
Sensor | Default Sensor [v]

Gain |1 B camges [vea [¥]
BalType: |NO [~]

Editing Channels 2. 4.5.7.9

Chan_11
Chan_12
Chan_13 = NOTE: Grid is Read-Only
Chon 14

"
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8. ‘Browse’ button - Displays a list of all available sensors for the current test.
The list can be sorted by Type, Model or Name:

Sensor Browser E]@
A~
2264-00 Arcel_232
Acceleration 2264-005 Accel_231
Acceleration 2264-005 Accel_229 N
Acceleration 2264-005 Accel_228
Acceleration 2264-010 Accel_434
Acceleration 2264-010 Accel_433
Acceleration 2264-010 Accel_432
Acceleration 2264-010 Accel_431
Acceleration 2264-010 Accel_430
Acceleration 2264-010 Accel_429
Acceleration 2264-010 Accel_428
Acceleration 2264-010 Accel_200
Acceleration 2264-010 Accel_249
Acceleration 2264-010 Acocel 248 b
[ Select ] [ Cancel ] [ Show Groups

Enabling the ‘Show Groups’ checkbox reorganizes the display to sort by
groupings of sensor Type (voltage, accelerometer, strain, etc.), Model or

Name:

Sensor Browser E]
Type Model = Mame L]
2264-005 %

Acceleration 2264-005 Accel_229 F

Acceleration 2264-005 Accel_228

Acceleration 2264-005 Acoel

A ation 2 Ac

Acceleration 2264-005 Accel_232
2264-010

Acceleration 2264-010 Accel_241

Acceleration 2264-010 Accel_240

Acceleration 2264-010 Accel_236

Acceleration 2264-010 Acocel_244 b
[ Select ] [ Cancel ] Show Groups

To assign a sensor to the currently selected channel, choose a sensor
from the list and double-click or press ‘Select’.

9. ‘Use Strict Naming’ checkbox - Enables/disables strict naming. When
enabled, strict naming disallows channel names that are in conflict
with Pseudo Channel and TCS Trigger naming conventions. Names
must begin with a letter or underscore, and may only contain letters,
numbers and underscores. Also, names cannot be functions or constants
as defined in the Pseudo Channel or TCS Triggers list.

When ‘Use Strict Naming’ is enabled, a warning message will appear if
you attempt to assign a disallowable channel name. Channel names that
contain disallowable characters will be omitted from the channel lists in
Pseudo Channels and TCS Triggers.
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Pseudo Channels

A pseudo channel is a virtual channel created in TCS that is the result of a
mathematical treatment of one or more physical TCS channels. A simple
example of a pseudo channel would be would be subtracting one channel from
another in order to observe the differences between them, such as obtaining the
delta between two temperature sensors.

Pseudo channels are defined by mathematical expressions using a common
syntax. For example, consider the following expression:

Chan_01 + (abs(Chan_02) + abs(Chan_03)) /2

In this example, ‘Chan_01’, ‘Chan_02’ and ‘Chan_03’ are the actual channel
names in TCS, and ‘abs’ is the ‘absolute value’ function. In this abstract
example the signals of Chan_02 and Chan_03 are rectified, summed, and
averaged, and then the value of Chan 01 is added to the result.

The expression syntax follows the standard order of mathematical operations
regarding the use of parenthesis, followed by multiplication/division, and
then addition/subtraction calculations. Parenthesis can always be added to
expressions to add clarity, but may be unnecessary in some expressions where
the precedence and operator associations are already clear.

For Pseudo Channel expressions, the available Operators are:

Operator Definition Precedence Association
+ Addition 1 left to right
- Subtraction 1 left to right
* Multiplication 2 left to right
/ Division 2 left to right
% Modulus 2 left to right
A Power 3 right to left
— (unary minus) Negation 4 right to left

NOTE: Unary plus is not supported

The available Constants are:

Constant Value

E 2.71828182845904523536

Pl 3.14159265358979323846

SQRT2 1.41421356237309504880
LOG2E 1.44269504088896340736
LOGI10E 0.434294481903251827651
LN2 0.693147180559945309417
LN10 2.30258509299404568402
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The available Functions are:

Function Argument Definition
sin(a) 1 (radians) Sine
cos(a) 1 (radians) Cosine
tan(a) 1 (radians) Tangent
deg(a) 1 Convert degrees to radians
rad(a) 1 Convert radians to degrees
asin(a) 1 Arcsine
acos(a) 1 Arccosine
atan(a) 1 Arctangent
atan2(y, x) 2y, x) Corresponds to C/C++ atan2
sinh(a) 1 Hyperbolic sine
cosh(a) 1 Hyperbolic cosine
tanh(a) 1 Hyperbolic tangent
In(a) 1 Natural logarithm (to base €)
log2(a) 1 Logarithm to base 2
log10(a) 1 Logarithm to base 10
exp(a) 1 Exponential function (e”a)
sqrt(a) 1 Square root
sign(a) 1 -1 if a<0, 0 if a=0, 1 if a>0
abs(a) 1 Absolute value
min(a, b) 2 Minimum value of a and b
max(a, b) 2 Maximum value of a and b
floor(a) 1 Round a value downwards to the nearest integer
ceil(a) 1 Round a value upwards to the nearest integer
round(a, ndigits) 1 Round a value to a specified number of fractional digits
(ndigits)
count(a) 1 Increments the counter when the logical expression
is true
env_abs(a, rel time) 2 An envelope follower function with zero attack time and
a user-specified release time (in seconds). The function
simulates a circuit with a rectifier bridge followed by a
capacitor and resitor in parallel. Permits tracking the
amplitude of an AC signal over time.
env_rms(value, time) 2 Produces the average (root mean square) within the
specified time window (in seconds).
Ipfl(value, cutoff) 2 Afirst order (-6dB/oct) low pass filter. The cutoff
frequency is specified in Hertz.
hpfl(value, cutoff) 2 A first order (-6dB/oct) high pass filter. The cutoff
frequency is specified in Hertz.
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Numerical values also have common syntax in decimal-point or exponential form.
For example:

23

1.5543

6.626068E-34.

Channel data values are identified by using the actual channel names. For
example:

“Chan_01”

“l1 Ch 2”

“Right_wheel accel”

“Engine temperature sensor”

It is important to understand that the expression parser must be able to distinguish
between the numeric values, channel names, and reserved words for function and
constants; channel names such as “123” or “sin” are thus incorrect and cannot

be used in pseudo channel expressions. In other words, channel names cannot be
parseble numbers or reserved keywords.

The pseudo channel engine has no information about value scales or units; the
physical meaning of these is left to the user. It is important to understand that
there are no automatic conversions from millivolts to volts, grams to pounds,

etc. To combine channels with different scales into a common unit result, it must
be reflected in the expression. For example, to add a channel that displays in
millivolts to a channel that displays in volts, divide the first channel value by 1000
before adding the channels:

Chan_mV/1000 + Chan_V

The result will then be in volts.

Creating Pseudo Channels

Psuedo channels are created in the ‘Tags and Channels’ screen. To create a
pseudo channel, press F5 (‘Add Pseudo Channel’). This will produce a window
(shown below) allowing you to define a pseudo channel. To assist in the
expression definition process, the window also displays the available operators,
functions, and constants, along with an example of the expression syntax:

Add or Edit Pseudo Channel E‘
Operations: + - * / #Available Channels
4 (Modulus) Chan_01
A (Pawer) Chan_02
Channels:  <charmel _naue> Char_03
Functions: Chan_04
sinfa), cos(a), tan(al, deg(a), rad(a), asin(a), acosia), | Chan_ 05
atan(a), atan(y, x|, sizhia), cosh(a), tash(a), Chan_0B
Inja), lou2(a), logl0(a), expla), Chan 07
sqrt(a), signia), sbs(a), minia, b), mex(s, b), Chan_08
Eloor{a), ceil(a), round(a, digits), count(logical expr), | Chan 03
env_abs(a, release), env rus(a, window), lpflla, cutoff), | Chan 10
npfl(a, cutoff) Chan 11
Chan_12
Constants: E, FI, 30ET2, LOGZE, LOGLOE, LNZ, LNLD Chan 13
Chan_14
Exauple: Chan 05 + abs(Chan 01 + Chan_02 + Chan_03) E:::’]g
Name: | |
Expression: |
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NOTE: Channel names that contain disallowable characters are
omitted from the channel list in Pseudo Channels.

To create a pseudo channel, begin by entering the desired pseudo channel name
into ‘Name’ field. All pseudo channels must be assigned a name - if no name is
entered an error message will be displayed when you exit the window.

In the ‘Units’ field, enter the unit label of the pseudo channel (Volts, MPH, dB,
etc.). The ‘Units’ field is optional and can remain empty if desired.

In the ‘Expression’ field, enter the desired expression. To select channels, double-
click on the list of available channel names, or enter the channel name manually.
Note that channels that are not enabled in the ‘Tags and Channels’ screen will not
appear in the list. Mathematical operators, functions, and /or constants must be
entered manually. You do not have to leave spaces between operators

and/or functions in the expression, but you may find that it aids in clarity. If the
expression contains a mathematical error, an error message screen will appear
when you press ‘OK’; if a channel name is entered incorrectly, however, no error
message will be displayed.

NOTE: If a channel name is entered incorrectly, TCS will display an error
message when you start a scan. To eliminate potential errors in channel names,
always select channels from the channel name list instead of manual entry.

Each new pseudo channel will be added to the data grid at the bottom of the Tags
and Channels screen. Pseudo channel names, units and expressions will appear as
they were entered:

Mars Labs TCS Current test: pod_3-12-2013 |’lHE”Zl
Test  Device  Settings Ukl Help Local Indsx: 000 Free: 128,57 GB  Device Index: (0000 Fres: 0KB ([ ]
1: Configuration ‘ 2 Funtime | 3 Export |
4 Device Canfiguration | B: Sensars | £ Tags and Channels D Recording & Triggers |
= Mini-Recorder Name: [ Char_( | [ Use Stict Naming
Chan_01

[~ Chan_02 Channel Enabled

- Chan_03

b Chan_é Sensor. | Defaul Sensor v| [ Browse Eng Urits

|- Chan_05 £ 32.767Y

| Chan 06 i Ol Tipes e

I Chan_07 Bal Type: BalValie l:l Resolution | 0.001Y

~Chan_08 Escitation 2048V

|- Chan_09

|- Chan_10

{-Chan_11 Editing Channe! 1

{-Char_12

f-Char_13

- Char_14

f-Char_15

L Char_16

NOTE: Grid is Read-Only

Device % MName SensoMlame | Gain BalType Balalue CalType InpuDividers  Fangs Resolution | Excitation ~

O i Fecorder 1 YES £ 2767V
Mirifecorder 2 |Chan. 02 Default Sensor | 1 NOD [ VEAL YES £32767Y 000V 2.048Y
MiniRecorder |5 | Chan 05 Default Sensor | 1 NO i CAL YES £3TETY 0000 2.048Y
Mirifecorder 6 | Chan 08 Default Sensor | 1 ND i VEAL YES £3RIEFY 00N Y 2048Y b
MiniRecorder |7 | Chan 07 Default Sensor | 1 NO 0 CAL YES £3TETY 0000 2.04aY
MiriBecorder 8 |Chan 08 Default Sensor |1 MO il VAL YES LRIEFY00mY 2048Y >

Pseudo Channel Units Expression

Avgs MPH (Chan_05 + Chan_06 + Chan_07 + Chan_08]/4

dB_Charl & 20" log DiChan_01 + 0,0000001)

Channel 2 counter caunlts count(Chan_02 5 0)

Fi F2 F3 F4 F5 Fe F7 [ Fa Fi0 i Fi2
Connect Add Pscudo Femave Edit Pscudo Giet Balance Manual InYehicle Help
Charmel Pseudn Channel Vakes Command Display
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To remove a pseudo channel, select the channel in the grid and press F6. To edit
a pseudo channel, double-click on the selected channel, or press F7.

NOTE: After defining all Pseudo Channels, it's recommended that you save
the test prior to running.

Pseudo channel values are displayed only in the runtime plot and digital monitor
screens in the Runtime environment, and in the digital data display in the
InVehicle screen. For the digital monitor screens, pseudo channels appear in a
shade of blue to distinguish them from other data values. The examples below
show the same pseudo channel data displayed in various screens.

Runtime Plot:

Mars Labs TCS Current test: pod_4-2-2013
Test Device Settings Uil Help Local Index: D000 Free: 128,57 GE Device Index: 000D Free: 0KB [ ]
1: Configuration 2 Rurtime 3 Export
A Runtime Plat B: Single Pod Maonitor C: Multiple Pod Maitor Multiple Plots Min Max Display #r Plot
&[] MiniRecorder 0.003Y
Chan_01 ]
chan 0z H " "
S| .00z
Chan_06 ]
‘ [: Chan_07 ]
Chan_08 ]
- 0.001 v
Chan_09 (]
Charn_10 (]
[] Plot Groups I
Cmv ov
=[] Pseuda Channels
- Avas
[ de_chant 0001V |
%Ehame\ ze. H H
o2y I—H—I\—IUI—I
% fuis Range I
0,003V
Currert File Indices
Locak
0,004V :
Femols:  gOOO 1555 205 255
F2 F3 F4 F6 F7 F8 Fg 1 F11
Disconnect Capture Scan Record Recordto | | Clear Graph | | ToogleCal+ | | ToggleCal- | | Toagls Cal0 Balsnce Save Offsats | | Un-Balance
Locally Device

Single Pod Monitor:
-“ J— — - - - - — uﬂlmj

Test Devie Setbngs Ul Help LocalIndex: (000 Free: 128,57 GE | Device Index: 0000 Free: 0K8 [ 1
1: Configuration 2: Runtirne: 3 Export
A Runtime Plot B: Single Pod Moniter C: Multiple Pad Manitar Multiple Plots HMin Max Display 4 Plot
(Channel Name) (Walue) (Units) (Cal Target) * Chanrieks with Relative Error > Calibration Target Threshold are marked RED during Cal +/-
Chani] 0.001 v
Chan_02 0.002 v
Chan_05
Select Pod 0.002/ v
MinRecorder v Bhariie 0.002 v
Chan_ 07 -0.006 v
Chan_08 0.002 v
[] Exp. Wotation Chan_03 0.000] v
:.ecmun. _ Chan 10 0001 v
BordS 0.002| mPH d_Chan -140.000 =
Current File Indices (e 5000] couns
Locak
Remote:
F1 F2 F3 F4 F5 FE F7 [ F3 F10 F11 F12
Connect Capture Scan Recard Fiecord to Clear Graph | | Toggle Cal+ | | Toggls Cal - | | Toggle Cal0 Balance Save Offsets | | UnBalance
Localy Device
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Multiple Pod Monitor:

Mars Labs TCS
Test  Device  Settings Uil Help

Current test: pod_3-13-2013

Loral Index: 0000 Free: 128,57 GB Desice Index: 0000 Free: 0B [ 1)

1: Configuration ‘ 2 Runtime: | 3 Expott ‘

A Runtime Plot H B: Single Pod Maritar \ L: Muliple P%dMnnilm Multiplz Plots H Min Mas Display || 52 Plat \
# | Chanel Name Yialue Cal Target
1 Chan 01 0
2 Chan 02 0002
5 Chan 05 0.002
6 Chan 06 0002
7 Chan 07 0008
& Chan 08 0.002
9 Chan 09 0
0 Chan_10 0.001

Charret | |

Gair: |:| Input Dividers: |:| Bal Type: | | Riesolution. | |
Pseudo Channel Yialue Units
g [ MPH
dB:_Chan i &
Channel 2 counter 0 counts

F1 F2 F3 F4 F5 FE F? Fa Fg F10 F11 F12
Connsct Capture Sean Fiecard Fecordto | | Clear Graph | | TooaleCal+ | | ToggleCal- | | TogaleCalD Balance Save Offsets | | UnBalance
Locally Device

The Digital Data tab display of the InVehicle screen:

InVehicleDisplay: (Close window to return to TCS)

Plol | Dighal Display | Lacal File
0000
Chan_01 AvgS
Chan_02 dB_Chan1 el
Chan_05 Channel 2 0000
Chan_06
e G5 Full Sereen [
an_
Chan_038
Chan_09
Chan_10
F1 F2 F3 ‘ F4 F& Fg F7 F8 F3 F10 ‘ F11 F12
Capture Sean Recard Fecard to Clear Graph Fleview Last
Lacally Device File
NOTES:

1. If a value cannot be displayed, it will appear as NaN (Not a Number) in all
digital display screens. It will be ignored on the runtime plot.

2. Due to space limitations on some screens, pseudo channel names may be
truncated.

3. Due to restricted window space, the Single Pod Monitor and In-Vehicle
screens can display a maximum of eight pseudo channels. If more than eight
pseudo channels are defined, only the first eight will be displayed.

4. When using a CPU with multiple Pods, the Single Pod Monitor screen
only displays values from the currently selected Pod. Pseudo channel values,
however, are displayed independently and will always appear at the bottom of
the display regardless of which Pod is selected.
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Recording & Triggers

The Recording & Triggers screen is where you configure the Device Trigger
parameters of the connected hardware, create user-defined TCS Triggers, schedule
the frequency and duration of non-continuous recordings, enable a series test
sequences, and configure File Control parameters.

Mars Labs TCS Current test: pod_1-16-2017 Root Path: C:\Documents and Settings\Grepg\by Documents\Mars Labst,

Test Device Settings Ut Help Local Index: 0000 Free: 173.15GE  Device Index: (000 Free: 0kE [ ]

1: Configuation % et | 3 Export |

\ & Device Configuration || B: Gersars || [ Tags and Channels \ D. Recording & Triggers
General File Controls
1 === 7] Redundant Recording Concatenate Recording 5 R L
Scheduer o Sequenoss Update aliocation tabls every seconds
Enable Schaduler Enable Test Sequences In arder to use: Note: Syncing times are approximate
i I these funclions, " g
Delay Time  00:05:00 Mumber of Sequences 1 4 vou niust establish File Partitioning
aconnection o a | Craate a new fils svery MB
Record Time | 00:0030 Auto-Export - Titan device
- Charge CFU i
Enable Triggers Post Trigger Time seconds
3 Channel  Trigger Type Trigger Value P
Shart Trigger \1 v\ \Abwe vl [1 |
MHond (@] v
Step Trigger |1 v [Equal > [ |
Telow I
TCS Trigger Event | &lafbove et Epression Time
F1 F2 Fa Fa F§ F& F7 Fe Fa F0 F11 Fz
7 bl Connect AddTCS Remove Edit 705 Manual Vel Help
Trigger Trigger Trigger Command Display

The main components of the Recording & Triggers screen are:

1. ‘Redundant Recording’ checkbox - When checked, TCS will always record to both
Local and Remote when either recording option is selected, or when Remote
recording is activated on the Mini-Recorder or CPU while the device is connected.

‘Concatentated Recording’ checkbox - When checked, TCS creates a single TDF

file for any number of local recordings made during a single scan session

([F4] Rec ON / Rec OFF). Concatentated Recording will create a new file with

each new Scan session ([F3] Scan). The setting is stored with the TCF and TDF files.

2. ‘Scheduler’:

a. ‘Enable Schedule’ checkbox — Enables/disables the Schedule
function. When enabled, the recording period will start before the
delay period i.e. record, then wait.

b. ‘Delay Time’/ ‘Record Time’ fields — When the Schedule function is
enabled, local recording takes place according to the frequency
(Delay Time) and duration (Record Time) parameters specified.
Data must be entered in ‘hh:mm:ss’ format for both fields.

3. ‘Device Triggers’:
a. ‘Enable Triggers’ checkbox — Enables/disables the Device Triggers.
b. ‘Start Trigger’/ ‘Stop Trigger’ — Drop-down menus to select the
individual trigger channels.

100 NOTE: If no SD card is installed, Device Recording options will be ignored



c. ‘Post Trigger Time’ field — Specifies the recording time interval after
the Stop Trigger is received:

TOTAL RECORDING INTERVAL
|<— POST TRIGGER

I I
TRIGGER TRIGGER
START STOP

d. ‘Trigger Value’ field — Specifies the trigger threshold in counts.

e. ‘Trigger Type’ — Drop-down menus to select the trigger modes for the
Start and Stop Triggers:

‘Above’ — Recording starts when the input goes above the trigger value.
‘Below’ — Recording starts when the input goes below the trigger value.
‘Equal’ — Recording starts when the input is equal to the trigger value.

4. ‘Test Sequences’:

‘Enable Test Sequences’ - Enables/disables the Test Sequence option. When
enabled, each newly recorded file is counted as a sequence in the Local File
Indices on the Runtime screen. The number of sequences for each test is specified
by entering a value in the ‘Number of Sequences’ text box. Test Sequence files are
recorded with dash number suffixes indicating the test subsequence. For example,
if the ‘Number of Sequences’ is set to ‘3’, the recorded test files will appear as:

Pod test 1 0001-01.tdf

Pod test 1 0001-02.tdf

Pod test 1 0001-03.tdf

Pod test 1 0002-01.tdf
etc.

If an export option is selected from the Auto-Export drop-down, an HDFS file
(normal or high precision) will be created for each subsequence and stored in the
current tests’ Export folder.

5. ‘File Controls’: Configures File Synchronization and File Partitioning
parameters (see File Controls, page 102)

6. ‘TCS Trigger Event’ grid: Displays user-defined TCS Trigger Events
(see TCS Triggers, page 104).
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7. Function Keys - In the Recording & Triggers screen, the function keys are
assigned the following functions:
[F1] — Connects/disconnects to the device hardware
[F5]—Adds a TCS Trigger Event
[F6] — Removes a TCS Trigger Event
[F7] — Edits a TCS Trigger Event
[F10] — For issuing Manual Commands to the device hardware
[F11] — Invokes the In-Vehicle Display
[F12] - Invokes the embedded TCS User Manual

8. ‘Alarm Port’ - This dropdown selects the port
that will be used for the outboard alarm indicator
when one or more cables are connected. The
Alarm Port works in conjunction with the
‘Alarm Only’ event function configured in

TCS Triggers.

USE HS Serial Converter
USB-R5422 Cable

File Controls

The File Controls pane allows you to specify the file handling parameters for
Mini-Recorder SD memory cards, and reset the CPU Index. This pane will be
grayed out until you connect to a Titan Device (Function key [F1] - Connect).
Only the options that pertain to the connected device will then appear; other
options will remain grayed out.

NOTE: File Synchronization and Partitioning controls will appear when connected to a
Titan Pod. Since a Pod has no built-in recording function, these controls have no effect.

File Synchronization

Applicable only to Titan Mini-Recorders, this parameter sets the time interval
for updating the FAT table on the SD memory card, in increments from ten
seconds to five minutes:

File: Controlz
File Synchronization
Update allocation table every

proximate

In order to use Mate: Syn
these functions, § e

vou must establish [ File Partiianing

3 connection to a

Titan device

Change CPLU File
Index

NOTE: Synchronization times in the drop-down list are approximate
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File Partitioning

When enabled, this sets the partition size for recorded data. Partitioning
breaks up test files into small chunks; when the chunk size limit is reached
the file is closed out and stored, and a new file is opened. Partitioning can
preserve the integrity of large tests. For example, if a long test is interrupted
in the final few seconds before completion, only the last chunk of data may
be corrupted or invalid - the partitioned data files taken during the test will
remain unaffected.

When file partitioning is disabled, no partition size is set.

File: Controlz
File Synchronization

Update allocation table every zeconds

| order to uze Mote: Syncing times are approximate

these functions, . ot
pou st establish File Partitioning

aconnechion to a | Create a new file every |10 v | MB
Titan device 1

2
G 10

100 k

1000

NOTE: When file partitioning is enabled on a Titan Mini-Recorder, the overhead
associated with the partitioning operation will result in some lost data. The data loss will
be a function of the scan rate.The amount of data loss can vary from approximately 1/3
second to 1 second between partitions, depending on the scan rate.

CPU File Index

Available only when connected to a CPU or CPX Expander, the ‘Change CPU
File Index’ button allows you to change the file index value:

File Contrals

In order ta use
these functions, i S
you st establish File Parlitioning

aconnection to a
Change CPU File
Index \

Titan device

Clicking on the button produces a selection window that allows you to set the
index value to any number (0 to 9999). To set the value, use the increment/
decrement control or manually enter the value in the number field:

Change CPU File Index E]

Current Index: 0011

NOTES:
1. If you attempt to enter a number larger than 9999, it will automatically be corrected
to ‘9999’ before being sent to the CPU/CPX.
2. After reseting the index to ‘0’ , TCS will display a “?” in the Device Index field
until a new remote recording is made.
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TCS Triggers

TCS now includes user-defined TCS Triggering options. TCS Triggering works
similarly to the Device Triggers, but with the following differences:

1. There can be any number of triggers for starting and stopping recording.
Triggers may contain conditional or logical expressions combined with math
operations, similar to the expressions in the Pseudo Channel engine. All
triggers of the same type are implicitly combined by a logical OR operation
(for convenience), since a single trigger may contain those expressions
combined by the logical OR in an explicit manner.

2. TCS Triggers work without an SD card in the device (local recording
only).

3. The triggers may serve any number of Titan devices connected to the
CPU module.

NOTE: The processing of TCS Triggers is performed exclusively by TCS for
local recording; these triggers do not apply for stand alone (remote) recording.
However, if the ‘Redundant Recording’ option is enabled and the Mini-Recorder
has an SD card installed, triggering will apply to both local and remote
recording.

Triggers are defined by mathematical expressions using a common syntax with
added comparison and logical operators. For example, consider the following
expression:

abs(Chan_01+Chan_02+Chan_03)/3 >=5.5 & Chan 04 <1

In this example, ‘Chan_01’, ‘Chan_02’, ‘Chan_03’ and ‘Chan_04’ are the actual
channel names, and ‘abs’ is the ‘absolute value’ function. In the first part of the
expression, the values of the first three channels are summed and averaged, and
then the absolute value is obtained. In the second part of the expression, the value
‘5.5 1s logically ANDed to the value of Channel 4. If the result of the second
expression is less than ‘1°, and if the result of the first expression is greater than
or equal to the value of the second expression, then the conditions are met for a
trigger event to occur.
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For Trigger expressions, the available Arithimetic Operators are:

Operator Definition Precedence Association
+ Addition 1 left to right
- Subtraction 1 left to right
* Multiplication 2 left to right
/ Division 2 left to right
% Modulus 2 left to right
N Power 3 right to left

— (unary minus) Negation 4 right to left

NOTE: Unary plus is not supported

The available Logical and Conditional Operators are:

Operator Definition Precedence Association
& Logical AND 1 Left to Right
| Logical OR 1 Left to Right
< Less then 2 None
> Greater than 2 None
= Equals to 2 None

<= Less or Equal 2 None
>= Greater or Equal 2 None
1= Not equal 2 None

The expression syntax follows the standard order of mathematical operations.
However, the precedence of the logical operators differs from the one in C-like
programming languages. The reason for that is convenience. For example,
expression such as ‘a+b < c*d & sin(b) > 0.5’ will be executed in the most
natural order:

1. atb

2. c*d

3. the operator ‘<’

If true, then:

4. sin(b)

5. the operator >’

6. the operator ‘&’

Thus, it is possible to reduce the number of parentheses, keeping logical
consistency, although it is always recommended to use parentheses in a
reasonable manner for clarity.
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The available Functions are:

Function Argument Definition
sin(a) 1 (radians) Sine
cos(a) 1 (radians) Cosine
tan(a) 1 (radians) Tangent
deg(a) 1 Convert degrees to radians
rad(a) 1 Convert radians to degrees
asin(a) 1 Arcsine
acos(a) 1 Arccosine
atan(a) 1 Arctangent
atan2(y, x) 2(y,%) Corresponds to C/C++ atan2
sinh(a) 1 Hyperbolic sine
cosh(a) 1 Hyperbolic cosine
tanh(a) 1 Hyperbolic tangent
In(a) 1 Natural logarithm (to base €)
log2(a) 1 Logarithm to base 2
log10(a) 1 Logarithm to base 10
exp(a) 1 Exponential function (e"a)
sqrt(a) 1 Square root
sign(a) 1 -1if a<0, 0 if a=0, 1 if a>0
abs(a) 1 Absolute value
min(a, b) 2 Minimum value of a and b
max(a, b) 2 Maximum value of a and b
floor(a) 1 Round a value downwards to the nearest integer
ceil(a) 1 Round a value upwards to the nearest integer
round(a, ndigits) 1 Round a value to a specified number of fractional digits
(ndigits)
count(a) 1 Increments the counter when the logical expression
is true
env_abs(a, rel time) 2 An envelope follower function with zero attack time and
a user-specified release time (in seconds). The function
simulates a circuit with a rectifier bridge followed by a
capacitor and resitor in parallel. Permits tracking the
amplitude of an AC signal over time.
env_rms(value, time) 2 Produces the average (root mean square) within the
specified time window (in seconds).
Ipfl(value, cutoff) 2 Afirst order (-6dB/oct) low pass filter. The cutoff
frequency is specified in Hertz.
hpfl(value, cutoff) 2 A first order (-6dB/oct) high pass filter. The cutoff
frequency is specified in Hertz.
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The functions ‘floor’, ‘ceil’, and ‘round’ can be useful when using the ‘=’
operator. The nature of the binary representation of floating point numbers is that
one must be very careful when comparing the numbers for strict equality. For
example 0.2*0.1 is not equal to 0.2/10, because there are simply no such numbers
as 0.1 and 0.2 in computers; they cannot be represented exactly (a similar fact

is there is no number 1/3 in the decimal-point form). Rounding the values to 4
decimal digits, for example, may help avoid potential problems.

The available Constants are:

Constant Value
E 2.71828182845904523536
Pl 3.14159265358979323846
SQRT2 1.41421356237309504880
LOG2E 1.44269504088896340736
LOGI10E 0.434294481903251827651
LN2 0.693147180559945309417
LN10 2.30258509299404568402

Numerical values also have common syntax in decimal-point or exponential form.
For example:

23

1.5543

6.626068E-34.

Channel data values are identified by using the actual channel names. For
example:

“Chan_01”

“l1 Ch 2”

“Right_wheel accel”

“Engine temperature sensor”

It is important to understand that the expression parser must be able to distinguish
between the numeric values, channel names, and reserved words for function and
constants; channel names such as “123” or “sin” are thus incorrect and cannot

be used in pseudo channel expressions. In other words, channel names cannot be
parseble numbers or reserved keywords.
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Creating Triggers

Triggers are created in the ‘Recording & Triggers’ screen. To create a trigger,
press [F5] (‘Add TCS Trigger’). This will produce a window as shown below
allowing you to create a trigger by defining a trigger expression, selecting a
trigger event, specifying a time parameter, and selecting an alarm indicator.
To assist in the expression definition process, the window also displays the
available operators, functions, and constants, along with an example of the
expression syntax:

Add or Edit TCS Trigger X

Comparison: € > = I= <= >= Available Channels
Logical: & | Chan_01
Arithmetic: + - © ; * Chan_02
Channels: <channel_name> Chan_05
Functions: Chan_08
sinf{a), cos(a), tania), deg(a}, rad(a), asin(al, acosia), Chan_07
atan(a), atanz(y, x), sinhia), coshia), tauh(a), Chan_08

lnfa], logz{a), loglD{a), expfa], Chan_039
sqrt(a), signia), sbs(a), minia, b), mex(s, b), Chan_10
floor{a), ceil(z), round(s, digits), count(logical expr),
env sbs(a, release), env rms(a, window), lpfl(a, cutoff),
Bpfl(a, cutoff)

Constants: E, FI, 30ETZ, LOGZE, LOGLOE, LNZ, LNLD

Exanple:
abs{Chan_Dl+Chan_D2+Chan_03) /3 >= 5.5 & Chan 04 < 1

Tiigger Event: [ Start Fiec v Alam: [Noe v Time.sec
|

tart Rec
——

Expression: e
Cancel

‘Trigger Event’ parameters are selected from a dropdown menu. The selections
are ‘Start Rec’, ‘Stop Rec’, or ‘Alarm Only’.

The ‘Time’ parameter has different meaning depending on the type of the selected
Trigger Event:

For ‘Stop Rec’ events, it specifies the post-trigger time to continue
recording after the event occurred.

For ‘Start Rec’ events, the Time parameter is not currently implemented.
For ‘Alarm Only’ events, the Time parameter is not currently implemented.

NOTE: Since there can be more than one Start and Stop recording trigger, TCS takes
into account only the maximal value of the time among all triggers of the same type.

The alarm indicator is selected from the ‘Alarm’ dropdown menu. The indicator
is functional only when an ‘Alarm Only’ event is set. Selections are:

‘None’ - No indicator selected

Trigger Event: Alarm: | [SlE “*
Expression: | Nere 4] “Toolbar’ - Selects the alarm indicator that
[ ok | [ Fings. appears in the upper right of the titlebar.
Fin_C . ]
Pin_D —| ‘Pins A-H’ - For use with an FTDI type
Fin_F ~| C232HM-DDHSL-O0 serial cable or Titan

device with a GPIO interface. Selects the
pin that will go to a logic ‘1’ state when
an alarm event is triggered.
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In the ‘Expression’ field, enter the desired trigger expression. To select channels,
double-click on the list of available channel names, or enter the channel name
manually. Note that channels that are not enabled in the ‘Tags and Channels’
screen will not appear in the list. Mathematical operators, functions, and /or
constants must be entered manually. You do not have to leave spaces between
operators and/or functions in the expression, but you may find that it aids in
clarity. If the expression contains an error, a message screen will appear when
you press ‘OK’, alerting you to the nature of the error; if a channel name is
entered incorrectly, however, no error message will be displayed.

NOTE: If a channel name is entered incorrectly, TCS will display an error
message when you start a scan. To eliminate potential errors in channel names,
always select channels from the channel name list instead of manual entry.

Each new trigger definition will be added to the grid at the bottom of the
Recording & Triggers screen. Trigger information will appear as it was entered:

Mars Labs TCS Current test: pod_3-21-2013

Test Device  Ssttings  UHl  Help Locsl Index: 0000 Free: 128,57 B Device Index: Q000 Free: 0k

1: Configuration % D | 3 Export |

| #; Device Configuration I B: Sensars I C: Tags and Channels D. Recording & Triggers
General File Controls
[ Redundant Recording [7] Concatenate Recording

Scheduler Test Sequences

[7] Enzble Scheduler [ Enable Test Sequences In order to use
these functions.

Delay Time [00:05:00 Mumber of Sequences |1 ‘you must establish File Partitioning

3 connectontoa | Creae o new fie every |1 B

Record Time |00:00:30 AttoBxpot Disabled - Titan device

Device Triggers Change CPU Al

Index
[ Enable Triggers Post Trigger Time seconds
- e RN e Aam Port

ger [1 Eclow
Nons -

er |1 Below

TCS Trigger Evert | TCS Trigger Expression Time
Start Rec Chan_02 + Chan_03 =< 1.0 10
[ Stop Rec Chan_05 + Chan_08 >= 2.04% 4

elaim Only _I_

F1
Discomnect

F10
Manual
Command

F11
InVehicle
Display

F7
Edit TCS
Trigger

F&
Femave
Trigger

F5
Add TCS
Trigger

Help

il L

To remove a Trigger, select the desired trigger in the grid and click ‘Remove
Trigger’ [F6]. To edit a Trigger, double-click on the selected channel, or click
‘Edit TCS Trigger’ [F7]. Triggers are enabled or disabled by clicking in the
associated checkbox on the left side of the grid.

F12 ‘

NOTE: After defining all Triggers, it's recommended that you save the test
prior to running.

For more information on TCS Alarm Triggers, refer to Applications Note
APN-1009 - TCS Alarm Trigger Configuration
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Runtime Tab

The ‘Runtime’ tab provides a series of related screens that allows you to view

and record sensor data.
these functions:

Mars Labs TCS

Individually tabbed windows are provided for each of

Current test: pod_2-17-2012

Test  Device  Settings  Help

1: Configuration

LocalIndex: 0000 Free: 12857 GE  Device Index: D000 Free: OKE [ ]

2 Runtime 3 Export

A2 Rurtirne Plok

B: Single Pod Monitor | C: Multiple Pod Monitar Multiple Plats Min Max Display 7 Plot Digital Pod Display GPS Display

NOTE: The GPS and DIGITAL POD DISPLAY display tabs will only appear
in the Runtime screen when the ‘GPS’ and ‘DIGITAL POD’ checkboxes are
checked and configured on the Device Configuration page. If either box is
unchecked, the associated display tab(s) will not appear.

Runtime Plot

The Runtime Plot screen allows you view sensor data graphically in a
continuous scrolling window. Any channel or groups of channels can be
displayed, and the X-axis can be lengthened or shortened as necessary.

Mars Labs TCS

Current test: pod_11-22-2011

EEX

110

Test  Dewice  Settings  Help Local Index: 0003 Free: 134.23GB Device Index: 0002 Free: 1.88GB [ ] p— 6
1: Configuation 2 Runfime 3 Export
#; Funtime Plot B: Single Pod Moritor C: Multiple Pod Moritar Muliple Plats b M Display GPS Display Digital Pod Display
=[] MinRecorder 10V 4
(=[] Chan_01 [m}
] Chan_02 (]
[ than_03 | Qv |
1 ~[¥] Chan_04 =
[ Chan_05 u
~[¥] Chan_0E O |
8y
-[¥] Chan_i7 O
—[7] Chan_08 =}
[ Chan_09 | 2
[ Chan_10 O
[ Chan_11 [m}
[ Chan_12 O
[ Chan_13 ] B
[ Chan_14 =]
[ Chan_15 [m]
[ Chan_16 [m} 5Y
=[] Flol Groups
C@Ev
4y ]
av
2v
2 ——t— % iz Range ETE
1v ]
i J [N
Loca: 0003 02
av - 1 1 I T I I 1
Remote: D002 &00 10.00 12.00 14.00 16.00 12,00 2000
4 — il F2 F3 F4 F5 F& F7 Fa F3 Fio Fi1 Fi2
Cornect Capture Scan Fiecard Fiecardto Clear Toggle Cal+ | | ToggleCal- | | Toggle Cald Balance Save Difsets | | UnBalance
Localy Device Displays

The main components of the Runtime Plot screen include:

1. Channel Tree — The Channel Tree allows you to select which channels will

be displayed on the plot. Specific channel groupings can also
be selected here (for more information, see ‘Plot Groups’
below). Additionally, channel color codes can be freely
reassigned by right-clicking on a channel and selecting

from a color palette.
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Runtime Plot screen components (cont.):

NOTE: To appear in the Channel Tree list, a channel must be enabled in the
Tags and Channels screen.

2. X-Axis Range — Allows you to select the display interval of the X-axis, from
as short as 1 second to 3600 seconds (1 hour). The default
interval of 20 seconds provides a continuous 20-second
scrolling display.

NOTE: There are several Runtime Plot options available. You access these in
the SETTINGS menu, under ‘Plot Options”

3. ‘Current File Indices’ — This field displays the current data file indices for
locally-recorded and remotely-recorded tests. If ‘Test Sequences
is enabled (on the Tags & Channels screen), a sequence number
and a Reset button is also displayed. For the example shown,

3 tests were recorded locally with two test sequences, and 2 tests
were recorded remotely.

2

4. Function keys — In the Runtime window, the Function keys are assigned the
following functions:

[F1] - Connects/disconnects to the selected Titan device

[F2] - Selects the Capture function

[F3] - Initiates data scanning

[F4] - Initiates Local recording (records to the PC)

[F5] - Initiates Remote recording (records to the device). If the
connected Titan device does not support remote recording,
this button has no function

[F6] - Clears the plot widow

[F7] - Toggles the ‘Cal+’ function

[F8] - Toggles the ‘Cal-’ function

[F9] - Toggles the ‘Cal 0’ function

[F10] - Selects the Balance function. Balance will be applied to all
channels that have Balance enabled in the Tags and Channels
screen (Bal Type = YES). For more on the operation of the
Balance function, see page 91.

[F11] - Saves the channel offsets for all channels to the connected
Titan device. Channels that have Balance disabled in the Tags
and Channels screen will get an offset value of ‘0’ (no offset).

[F12] - Restores channel offsets

5. Plot Window - A scrolling view of selected data channels

6. Alarm Indicator - [lluminates when an input signal exceeds the alarm threshold
set in TCS Triggers and when the Alarm Indicator is set to ‘Toolbar’.
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The Capture Function

The Capture function allows you to acquire and display a pre-defined amount of
sensor data from a single channel.

When you press ‘Capture’ [F2], a dedicated capture window appears. Within
the window are fields to select the channel and the amount of data to acquire in
seconds.

Each time you press the ‘Re-acquire Data’ button, TCS will capture and display
the data from the selected channel.

NOTES:

1. The maximum amount of data that can be acquired is 1.2M samples.

2. For a two-minute acquisition of 16 channels at 10k s/s, a minimum of 4GB of memory
is required.

3. Multiple instances of the Capture function can be created by repeatedly pressing [F2]

Capture

0. —— Chan_05
— E
[ equire Continuously 0.
Secands to Acquire; E
1.00000 0

| Y Axis

&

Show Points
Aversge:

&

&
Lasetin bt et

&

[ PlotFFT
FFT Window Size:
R B A i A D! A WA |

&
|

[] Plot PowerSpactrum

‘Acquire Continuously’ - Continuously re-acquires and displays the data
at the ‘Seconds to Acquire’ interval
‘Show Points’ - Toggles the sample points ON/OFF
Average - Displays the average value of all data points in Eng Units
‘Plot FFT’ - Replaces the XY plot with an FFT of the sampled data
FFT Window Size - Sets the size of the FFT window
‘Plot Power Spectrum’ - Replaces the XY plot with a Power Spectrum plot

NOTE: The ‘Plot FFT and ‘Plot Power Spectrum’ checkboxes
operate like radio buttons - only one box can be selected at a time.

Copy

Sawve Image As...

Additional options in the Capture screen are

accessed by right-clicking in the plot window: e

Print...
Show Point Walues
n-Zaam

Undo all ZoomiPan

Set Scale ko Defaulk
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The Plot Groups Function

The Plot Groups function appears at the bottom of the Channel Tree. ‘Plot
Groups’ allows you to conveniently group and display related sensor types.

To illustrate how the Plot Groups function works, suppose you have a
16-channel Titan device where channels 1, 3 and 5 are connected to Strain
Gauges and all other channels are connected to Voltage sensors. The Plot
Groups function allows you to display the like-sensor types by selecting the
engineering value that represents these sensors. To illustrate how this works,
refer to the examples below. The example on the left shows that when the
micro-strain value (1E) is selected in ‘Plot Groups’ only those channels with
Strain Gauge sensors connected will be charted on the plot; voltage channels
will be excluded.

The example on the right shows the reverse condition - when the voltage value
(V) is selected, only those channels with Voltage sensors connected will be
charted on the plot; channels assigned to Strain Gauge sensors will be excluded.

=[] Mini-Recordsr ZE+0B pE — =[] Mini-Recordsr
7] Strain Sensor 1 (| [ Strain Sensor 1 O
—[] Yaoltage 1 E —[¥] Yaoltage 1 E
] Strain Sensor 2 I i [ Strain Sensor 2
—[] Yaoltage 2 (] et —[¥] Yaoltage 2 O
—[¥] Strain Sensor 3 (5] [ Strain Sensor 3 (=]
—[] Yaoltage 3 (] —[¥] Yaoltage 3 (|
[ Yaoltage 4 (] TE+0B pE —[¥] Yaltage 4 O
—[] Yaoltage 5 (9] —[¥] Yaoltage 5 0}
[ Yaoltage B (9] —[¥] Yaoltage B =
] Woaltage 7 (| BE+05 pE —[¥] Yaoltage 7 (|
—[] Yaoltage & (] —[¥] Yaoltage & (|
—[] Yaoltage 9 (] —[] Yaoltage 9 (|
—[] Waoltage 10 (] 0 pE | —[¥] “aoltage 10 (|
—[] “oltage 11 (] —[¥] “oltage 11 =
—[] Waoltage 12 (W] —[¥] Vaoltage 12 (|
=[] Woltage 13 L] EE+D5 uE - L[] Waoltage 13 (|
=[] Plat Groups A =[] Plat Groups
1 e 00 e
0w S v
-1E+0E pE |
Selecting the Strain Gauge Selecting the Voltage
sensor groups using the Plot sensor groups using the Plot
Groups function Groups function

NOTE: The Plot Groups function is not available for CPU test configurations.
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Single Pod Monitor

The ‘Single Pod Monitor’ screen allows you view numerical sensor data for
a single Pod or Mini-Recorder. The screen will only display channels that
are enabled in the Tags and Channels window. If Pseudo Channels are also
defined, these channels will appear at the bottom of the display.

Mars Labs TCS Current test: pod_11-22-2011
Test  Device Settings  Help Local Index: (003 Free: 133.71 GB  Device Index: D002 Free: 1.85GB ([ ]
\ 1. Canfiguration ‘ 2 Runime | 3 Evport |
A Rurtime Plat | E: Single Pod Maritar | C: Multiple Pod Moritar | Multiple Plots | Min Max Display |
1 —_ [Channel Mame) (value) {Unitz) (Cal Targst) * Channels with > 2% Rielative Entor are marked red during Cal +/
2 Chan_01 _1 868 v Chan_09 _1 869 "
Char_02 _1 870 Wy Char_10 _1 869 Y
3 —F— Select Fod
Chan_03 -1868 v Chan_11 -1870 i
Chan_04 -1.868 v Chan_12 -1.870 v
4 —— 0 e voon Bra® -1.867 v Eren 13 -1.870/ v
Precision:
5 —_E 3 Chan_06 -1.867 v Char_14 -1.870 v
Chan_07 _1 568 v Chan_15 _1 871 Y
Chan_08 _1.869 v Chan_16 1.871 v
6 —F— Curent File Indices
Locat 0003
Fiemate: 0002
F1 F2 F3 F4 F5 F& F7 [ Fg F10 Fi1 F12
Connect Caplure Scan Fiecord Fleceid to Clear Toggle Cal + | | ToggleCal- | | Toggle Call Balance SaveOffsets | | UnBalance
Localy Device Displays

The main features of the Single Pod Monitor screen include:

1. Detach button — The Detach button opens a separate ‘Digital Monitors’
window containing the numerical data. This allows you to
view the graphical and numerical data simultaneously.

2. Numerical Display fields — Each data field is identified by the name assigned
in Tags and Channels screen.

3. ‘Select Pod’ - This drop-down allows you to select the desired Pod or
Mini-Recorder when more than one Titan device is
connected.

4. ‘Exp Notation’ checkbox — When this box is checked, the data is displayed
in exponential notation.

5. Precision — This drop-down allows you to select from 0 to 7 values of
precision in the displayed data.

6. ‘Current File Indices’ — Displays the current data file indices for locally
-recorded and remotely-recorded tests. The example
above shows that 3 tests have been recorded locally.
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Multiple Pod Monitor

The ‘Multiple Pod Monitor’ screen displays the numerical sensor data from
multiple Pods or Mini-Recorders, along with the Min/Max values for each
channel. If Pseudo Channels are also defined, these channels appear at the
bottom left of the display.

Mars Labs TCS urrent test: cpu_4-10-2013
Test Device Settings  Utl  Help Local Index: 0000 Fres: 128,24 GB | Device Index; 00071 Free: 14,25 GB -
\ [ ——— | 2 Runline ‘ 3 Export |
\ & Runtie Plot H B: Single Pod Maritar | C: Multiple Pad Manitar Multiple: Plots || Min Mas Display || 50t Plot |

#  Channel Name Value MinsMas # Channel Name Value MinsMas

1 Podi_ChO 00020 0.00/0.00 1 Podz_ChOT 0.0000 0.00/0.00

2 Podi_ChO2 00070 0017001 2 Pod2_Ch2 00020 001 /00

3 Podl_ChOZ 00010 0.00/0.00 3 Pod2 ChO3 -0.0020 0.00/0.00

4 Podl_Cho4 00090 0017001 4 Pod2 Cho4 0000 0017001

5 Podl_ChOS 0.0000 0.00/0.00 5 Pod2_ChOS -0.0060 0.00/0.00

& Podl_ChB 0.0060 001 /001 6 Pod? ChOB 0.0020 001 /0.0

7 Podi_Ch07 -0.0080 001 /0.0 7 Pod2_Ch07 -0.0050 001 /0.m

8 Podl_Ch2 0.0050 0.00/0.01 8 Pod2 ChO3 000 0.00/0.01

3 Podl_Ch03 00000 0007000 3 Pod2 Ch03 00030 0007000

10 Podi_CH10 00030 0.00/0.00 10 Pod2_CH10 00030 0.00/0.00

11 Podi_Chil 0.0000 0.00/0.00 11 Podz_Chil 0.0030 0.00/0.00

12 Podi_Ch12 00030 0.00/0.00 12 Pod2_Ch12 -0.0010 0.00/0.00

13 Podl_Ch1Z 00010 0.00/0.00 13 Pod2_Ch13 00020 0.00/0.00

14 Podl_Chl4 00040 0007000 14 Pod2 Chld4 0000 0007000

15 Podl_Ch15 00020 0.00/0.00 15 Pod2_Ch16 0.0000 0.00/0.00

16 Fodl_Chi 0.0040 0.00/0.01 16 PodZ Chib 0.0020 0.00/0.00

Channet. [Pad_Ch07 |

Sensor. | Defsult Sensor Eng Units Tl Type: [vCaL | Rangs: [+ 32.767V |
Gisir: Input Dividers: | YES Ba Type: [NO | Resoution 0001V |
Pseudo Channel Vae Units
Add Ch18Ch2 [
Fi F2 F3 Fe 5 FE F7 Fa F3 FI0 Fit Fi2
Discomneet | | Capiure Sean Fecord Fiecardto Clear Toggle Cal + | | Toggle Cal- | | ToggleCald | | Balance | | SaveDffsets | | UnBalance
Localy Device Displays

The Min/Max values are displayed in green when the value is less than 70%
of the peak value, yellow if the value is between 70% and 98% of the peak,
and red if the value is 98% or above.

When Toggle CAL is activated (F7, F8 or F9), the Min/Max column switches
to show the calibration target values. The Cal Target value appears in green
when the channel is in cal, and appears in red if the channel is out of cal.

Mars Labs TCS Current test: cpu_4-10-2013
Test Device  Settings  UHl  Help Local Index: 0000 Fres: 128.24GB  Device Index: 0007 Fres: 14.25GE -
‘ 1: Configuration | 2 Rurtime ‘ 3 Export |
\ £ Runtime Plot H E: Single Pod Marnitar | C: Multiple Pod Moritar Multiple: Plats || Min Max Display H ¢ Plot |
#  Channel Hame VYale Cal Target #  Channel Name Value Cal Target

1 Podi_ChO1 163520 16.3830 1 Pod2_Chot 163520 163830

2 Podi_Ch02 163610 163830 2 Pod? Cho2 16.3550 163830

3 Podi_ChZ 163530 16.3830 3 Pod2_Ch3 163520 163830

4 Podl_Chid 163670 163830 4 Fod Chid 163570 163830

5 Podi_ChOS 16,3550 163830 5 Pod2_ChS 16.3410 16,3830

£ Fodl_ChE 16,3650 163830 £ Fod? ChB 163570 163830

7 Podi_Ch07 163440 16.3830 7 Pod2 Ch07 163460 163830

8 Podi_ChO2 163630 16.3830 8 Pod2_Ch3 16.3560 163830

3 Podl_Choa 163530 163830 3 Pod? Ch03 16,3580 163830

10 Podi_Ch10 163610 16.3830 10 Pod2_Ch10 16.3480 16,3830

11 Fodi_Chil 163530 163830 11 FodZ Chil 16,3540 163830

12 Podl_Ch2 163610 16.3830 12 Pod2_Ch2 16.3520 163830

13 Podl_Ch1Z 16,3560 16.3830 13 Pod2_Chi3 163590 163830

14 Podl_Chl4 163610 16.3830 14 Pod2 Chi4 16.3550 163830

15 Podi_CH1§ 16,3540 16.3830 15 Pod2_Ch1§ 16,3560 16,3830

16 Fodl_ChiE 163620 163830 16 Fod2 Chig 16,3540 163830

Channet: [Podi_Ch07

I

Sensor. |Diefault Sensor Eng Units Cal Type: Range:  [£32.767V
Gisir: Input Dividers: [ TES Bal Tupe Fiesolution: 0,001V
Pseudo Channel Value Units
Add ChitCh2 RHW Y
Fi F2 F3 Fi 75 Fé F7 Fa Fa F10 Fi F12
Discormect Capture Sean Flecord Fiecord to Clear Togole Gl + | | Toggle Cal- | | ToggleCal) | | Balance | | SaveOffsets | | UnBalance
Locally Device Displays [
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Multiple Plots

The ‘Multiple Plots’ screen allows you view sensor data on selected channels:

Mars Labs TCS Current test: pod_11-22-2011

Test Device Settings  Help Local Index: DOO0 Fres: 126.45GB | Device Index: 000D Free: LBBGB-

1: Canfigurstion ‘ 2 Runtine % Export |

| #: Rurtime Flat | B: Single Pad Moritor | C: Multiple Pod Monitor Multiple Plots Min Mas Display |

1 fralog | Chan_02 v Digial Save Load  Clear 3
< ot

~
Chan_01 T

1]
0.028512

Chan_14
Chan_09 g

han_15
0.005V

Chan_05

0.08V

Chan_03

0.005667 V

Chan_04

0.005667 V

G0 T S N N N A T Ty —— || @

F3
Scan

Fé
Record
Localy

F5
Record o
Device

FB
Clear
Displays

Fi2

F7 Fa Fa F
ToggleCal+ | | ToggleCal- | | TogaleCalD Balance UnBalance

F2
Caphure

Connect

Save Offsets

The main features of the Multiple Plots screen include:

1. Add Channels — Selects specific analog and/or digital channels to display
in the plot window. After making a selection, click on the ‘ADD’ button.

As channels are added, the plots will automatically be resized to fit into the
window.

2. Channel selection drop-down
3. ‘Clear’ button — A button that removes all plots from the display.

4. Scroll bar — The scroll bar appears when more than five plots are displayed at
one time in an unexpanded window.

NOTE: The ‘Multiple Plots’ screen will allow you to view up to ten channels
maximum, regardless of the size of the viewing window.
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Min Max Display

The ‘Min Max Display’ screen allows you track the maximum, minimum,
and average values of each enabled channel. The min and max values that are
displayed here are also displayed on the Multiple Pod Monitor screen.

Mars Labs TCS Current test: pod_4-11-2013

Test Device Settings Ul Help Local Inde: D000 Free: 128.30GB  Device Index: D000 Free: Dbytes -
‘ I Canftaureitan ‘ 2 Runtime ‘ 2 B ‘
\ 2 Runtie Plot || B: Single Pod Maritar || C: Multiple Pad Maritar H Multiple: Plats | Mir b Display v Plat

Chan_01 Fesel Chan_02 Heset Chan_03 Feset Chan_04 Feset Chan_05 Feset Chan_06 Fesel Chan_07 Heset Chan_08 Aesel

0.000188 |

mak 10.215 max 10,767 mak 10,531 max 10.679 mak -3 13E-05| ma* |0.468 max 1-0.00025 | max

mn [0316 | mn [0g4g | mn[102 | mn 0648 | ™ [0.ooo125] mn [1.02 | mn [-0.000344) ™ [6.25E-05 |

a9 [7.55E-05 | *3 [0.0285 | =9 [-0.00186 | *s [0.0068 | * [8.08E-05| =9 [0.00346 | *s [-0.000305] = [0.000132 |

Chan_08 Fesst Chan_10 Heset Chan_11 fesst Chan_12 Feset Chan_13 Fesst Chan_14 Hesst

ma (0284 | ™ 0000188 | e [0.000188 | ™= 0 | m o | ma [ 25E-05 |

min 0257 | mn [0.000125 ] " [0.000125 | mi [-3.13E-05) ™ [-9.38E-05| min [g |

a9 [0.00176 | >3 [0.000156 | =9 [0.000156 | =5 [-1.64E-06| >0 [-4.14E-05 =9 [3.07E-05 |

F2
Caphure:

F2
Scan

F4
Fecord
Localy

F&
Record to
Device

F&
Clear
Displays

F7 Fa Fa 1 F11
Disconnect ToggleCal+ | | ToggleCal- | | ToggleCal0 | | Basnce | | SavsOffsets | | UnBalance

To reset individual channels, click on the associated ‘Reset’ channel label. To
reset all values, click “Clear Displays” [F6].

The bar charts display channel values in green when the value is less than
70% of the peak value, yellow if the value is between 70% and 98% of the
peak, and red if the value is 98% or above.

NOTE: The MinMax display will only show the first 16 enabled channels.
When using a CPU with multiple Pods connected, only the first 16 enabled
channels will be displayed, starting with the Pod at Port 1, then Port 2, etc.

XY Plots

Described on page 22.
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GPS Display

The ‘GPS Display’ screen allows you view the GPS data. A ‘Detach’ button
places the GPS data into a separate, movable window, allowing you to view
both the GPS and the plotted or numerical data at the same time.

NOTE: When you click on the ‘Detach’ button, it opens a separate GPS
Display window, and the button label changes to ‘Reattach’. When you click
on ‘Reattach’, the GPS Display window closes and the data in that window
reappears under the ‘GPS Display’ tab.

Mars Labs TCS Current test: pod_11-22-2011

Test Device Settings  Help Local Index: DOOQ Free: 128.45GB  DeviceIndex: D000 Free: 1.88 GB-
1: Configuration | 2: Runtime % Export
 AfuimePot | B:SigePodMontor |  CMulpePodMontor | MuplePlls i Mex Display GPS Dispiay
Ticker UTC Time Ll
| 100 | | 4/29/20109:13:42PM |
"
Latiuce Longiude
151 len | 152 =
P
506 Blitude
| 108 e | 50 o |
c0G GPS_DR w
| 107 | deg | 0 | (On/Of
P
Dif Age Dif Status
0 | 2 | w
N
HoOP Hum 5 Cloar Pl
| 1107 | | 10 | I Detach ] [ Launch bini Display l
Fi F2 73 7 5 75 7 7B 3 FD R Fi2
Connect Capture Sean Recard Recordto desr | [ ToogleCal+ | | ToggleCal- || ToogeCald | | Balance || SaveOiisets | | UnBalance
Localy Device isplays

GPS field definitions:
Ticker — The scan count when recording. Used to match which scan the
GPS message belongs to.

UTC Time — Coordinated Universal Time, displayed as:
MM/DD/YYYY HH/MM/SS AM/PM

Latitude — Latitude hemisphere (N or S), measured in degrees
Longitude — Longitude hemisphere (E or W), measured in degrees
Altitude — Height above mean sea level, measured in meters.

SOG — Speed Over Ground in Kilometers per hour (kph). The SOG value
is multiplied by 10 to remove the decimal component.
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COG — “Course Over Ground’ in degrees. The COG value is multiplied
by 100 to eliminate decimal points.

GPS DR — GPS Dead Reckoning. Not implemented.
NUM SV’s — Number of Satellites Visible

HDOP — Horizontal Dilution Of Precision. The HDOP value is multiplied
by 100 to eliminate the decimal point. Values range from
500 to 9990.

DIFF AGE — Not implemented.

DIFF STATUS — GPS lock status. Values:
0: No lock
1: Non-differential GPS lock
2: Differential GPS lock
6: Estimated lock

Digital Pod Display
Described on page 23.

IMU Display
Described on page 24.

WFT Plot/WFT Display
Described on page 25.
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Export Tab

The ‘Export’ tab provides two related screens that allow you to review and
export locally and remotely recorded data sets.

Export and Review Tab

The ‘Export and Review’ screen allows you to view all of the locally recorded
data sets created under the current test name, as well as previously recorded
data sets acquired under other test names.

Mars Labs TCS 3.1.9 Current test: Mars_labs_Bench, Root Path: C:\Documents and Settingsiby Documentsibars Labst.
Test Device Settings Ul Help Local Index: 000D Fres: 182.16GB | Device Index; 000D Free: 0KB -
‘ 1- Corfiguration | 2 Runtims 3 Export

Export and Review | Browse Remote Files

Name Size SizeSting Created | Ermors

Ai KB 12 i
Mars_Labs_Bench 0138.idf | 743274 A 1210/2M510:07 A
Mars_Labs_Bench_D001.df | 515428 2 12A0/2M510:06 AM | Eror In Test

2 View Test | Mars_Labs Bench Export Path:  C:\Documents and Settings\arediy Documentsiars LabshMars Labs BenchhE xports

6Enm Log Path:  C:\Documents and SettingstGregip DocumentsiMars Labsiars Labs BenchiEnorsh

3 Export Format: | CSY v Expart Options 4

Cov Please select file(s) to export

s

The main components of the Export and Review screen include:

F4
Feview Data

1. Data set list — A list of all of the data sets recorded under the current
test name.

2. ‘View Test’ — A drop-down menu that allows you to view data acquired from
different tests.

3. ‘Export Format’ - A drop-down menu to select the desired
export format (pg 32).

4. ‘Export Options’ — Presents a window of Export Options for
various export formats (pg 33).
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5. Function keys — In the Export and Review window, the Function keys are
assigned the following functions:

[F1] - Connects/disconnects to the selected Titan device

[F3] - Displays the FFT Review window (pg 27)

[F4] - Displays the Multi-Plot review window (see below)

[F5] - Exports the selected data set according to the selected channels,
export format, and GPS status. See Supported Data Types (pg33)

[F10] - Synchronizes multiple GPS Pulse Per Second (PPS) files

[F12] - Invokes the embedded TCS User Manual

6. Export Path — Displays the current export path.
Error Log Path — Displays the current error log path.

Export and Error Log path hyperlinks will be blank until a file is exported, or until
an existing test is selected in the ‘View Test’ dropdown. Once a file is exported (or
an existing test selected), hyperlinks will appear. Clicking on either link will take
you to the respective file location.

Error Logs

TCS reads, displays, and records test error information from connected CPU or CPX
devices (requires firmware v2.2 or later to be installed). Errors are reported in the
‘Errors’ column on the ‘Export and Review’ and ‘Browse Remote Device’ screens.

The ‘Errors’column displays one of three error conditions. If the field is blank, it
means that no configuration or connection errors were detected. If ‘Error in Test’ is
displayed, at least one error was detected that resulted in a potential loss of data or
no data. If “Not Supported’ is displayed, then the connected device(s) do not support
error reporting.

Error Logging

Devices that support error reporting will create a separate error log for each test. Error
log file names include the test name, the test index value, and the test error extension
‘tef”:

[testname] [index value].tef

When multiple CPUs are connected to a CPX Expander in large channel-count
systems, individual CPU error log files will include the IP Address of the device:

[testname] [index value] [IP Address].tef

Error log files are transferred to TCS when the remote data files are transferred

(see Transfer Files, pg 125). Error logs are stored in the Error Directory (see next
page). Once transferred, error logs can be viewed using WordPad or a similar text
reader. If no errors were detected, the error log will be empty (0 bytes). If an error is
detected, the error log will contain an error message.
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The Error Directory

When a new test configuration is saved (or the first time a scan is initiated), TCS creates an
Error directory under the current test file directory. TCS will generate an error log file labeled
[testname].tef when downloading a test configuration at the start of a scan. This file contains
a list of test configuration commands and acknowledgements, along with any issues that
were encountered during the download. Note that this file always contains the current test
configuration. If the test configuration changes, this file will be overwritten when a new scan
is initiated.

If an error is detected during a test configuration download, TCS will write the download
information to the error log before timing out. TCS will then display an error message (the
example shown here is for a CPU system with two Pods connected, one of which has a
problem)

M Errort x|
Problem configuring device

Error on (Port 23

The selected scan rate is not supported by one or more of the pods

The error message displays the most recent error TCS encountered (“unsupported scan rate”).

Viewing the error log in WordPad reveals that the Pod on port 2 is not responding to earlier
commands, as indicated by the lack of acknowledgements as TCS first attempted to configure
the device on port 2 for Low Speed operation (“SET_SYSTEM_ MODE 07):

S=1Ey

File Edit View Insert Format Help

DEE SR # B &

[>

ENABLE THERMOCOUPLE 16,0
ACE

SET _PORT 2

ACE SET_SYSTEM MODE O
7

SET_SCAN RATE 200

7

(Bl

For Help, press F1 MM

This is an indication of a hardware failure somewhere in the system. In this case, a physical
inspection identified that the connection between the Pod on port 2 and the CPU was faulty
and needed to be replaced.
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Initially populated with just the TCS configuration file, the Error directory is populated as
data files are transferred from the connected Titan device (see ‘Browse Remote Files, page
125). The example below shows the contents of the Error directory for a large channel-count
test system (a CPX Expander plus two CPUs) where errors were detected on CPU#1: If an
error log is empty (0 bytes), it indicates that configuration and/or connection errors were not
detected.

& Errors _
File  Edit  Wiew Favorites  Tools  Help ‘E’
‘ - [ 3 \ -
0 Back. \) l.@ p Search [L_ Folders
address |29 C:\Documents and Settings\My DocumentsiMars Labsicpu_12-3-20151Errors V| Go Error Log Identification:
Mame Date Modified Size | Type
File and Folder Tasks A0 4] cpu_tz-9-2015 kef 12/9/2015 10:09 AM 166 TEFFle | < TCS configuration file
£ Make 2 new foder |19 cpu_t2-9-2015_0161.kef 12/9(2015 10:12 &M OKE TEF File < CPX Expander error log
= e |4 cpu_t2-9-2015 D161 192.168.10.71.bef  12/9j201510:42 AW 1,550KB TEFFle | < 1st CPU error log
%] S\ﬂSh this folder to the 4] cpu_t2-9-2015_0161_192,168.10.78.kef  12/9/2015 10:12 AM oke TEFFle | < 2nd CPU error log
=1 Share this Folder

Viewing the error log for CPU#1 in WordPad reveals a problem detected with the device
on port 2:

File Edit WYiew Insert Format Help

hed &k A &» =R B

Problem
Problem
Problem
Problem
Problem
Problem
Problem
Problem

reading
reading
reading
reading
reading
reading
reading
reading

data on port
data on port
data port
data port
data port
data port
data port
data port

[ N R R NV )
2

|

For Help, press F1

By identifying specific system devices or problem areas, Error Log information can be
used to quickly troubleshoot and resolve Titan system issues.
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Multi-Plot Review Window

Any test file can be reviewed prior to export using the ‘Review Data’ button [F4] or by
double-clicking on the data file. This action brings up a Multi-Plot window that provides
a thumbnail display of the complete test record at the top of the window and an expansive
area below to display plots of selected data unit groups. Both analog and digital data types
are supported (note that J1939 data can have many selectable sublevel units). Displays are
enabled by checking the appropriate box in the data unit tree on the left:

Multi_Plots_0002-i.tdf

= degiees/sec
[¥] &ngRate_x [
[ &ngRate_y [
[] &noRate_z [
[] degrees
ENmAEE:]
[] Unitless
Oc
Pl
[]RMP
[l

Fit

T

degrees/sec

Fit v

[ Shaw Paints
[ Pause Refreshing

[ Show Peaks
Decimating Analog by 5

Plots are automatically resized to fit in the available space. Dragging across a portion

of the data in any plot (AKA “Box Selection’) produces a magnified view of all plots.
Holding down the CTRL key in a magnified view allows you to pan left or right, or up or
down, and the mouse scrolling wheel can be used to zoom in or out. The ‘Show Points’
button will toggle the sample points on and off. Enabling the ‘Show Peaks’ button
displays an average of the missing peak values when the data is decimated. The ‘Pause
Refreshing’ button holds off the screen refresh to allow TCS to process the data on large
files without slowing things down. Clicking on the ‘Fit X’ and ‘Fit Y’ buttons will fit the
data into the respective axis, useful for quickly returning to a complete view of the entire
data file.
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Browse Remote Files Tab

The ‘Browse Remote Files’ screen allows you to access files stored on the connected
Titan device or files stored at another location, and transfer the files into TCS:

Mars Labs TCS 3.1.9

Current test: cpu_12-14-2015 Root Path: C:\Documents and Settings\wy DocumentsiMars Labsh
Test Device  Settings Ul Help

LorslIndex; 0000 Fres: 182,16 G8 | Device Indsx: 0000 Fras: 06 [ 1)

\ 1. Canfiguration |
Evport and Rieview | Browse Remate Files

Name iz SizeSting ~ Enors B ;|
, = e | |Mars_Labs_BenchiMars_Labs_Bench_0138tdf

2 Runtime 3 Export

Mars_Labs Bench 0188 tdf ransfened. Saved to

Transferred 1 files successfully, O failures,

Finished

I == 5 ]

To view files located on the Titan device, click on the ‘Browse Device’ button [F5].
All recorded test files will be displayed. To transfer the file for viewing in TCS, select
a file and then click on ‘Transfer Files’ [F6], or simply double-click on the file name.
The file will be transferred and a status message will be displayed in the status pane on
the right. The newly transferred file will appear in the ‘Export and Review’ screen.

F1
Discomnect

Fe
Delate Fiefs)

F4
Browse 5D

eeeee

Filefs]

F&
Transfer

To access Titan files from a different location, click ‘Browse SD’ [F4]. A ‘Browse

for Folder’ window will appear. You will need to navigate to the directory where the
data files are stored:

Browse For Folder,

Select directory o import

@’ Desktop

@ My Documents

E| 52 My Computer
e Local Disk (C:)
TCS2 (D)
YD Drive (E:)
Remaovable Disk {G:)

|

F4
Browse 50

|

o (e

After selecting the desired file, clicking the ‘OK’ button will transfer the files into TCS.
NOTES:
1. Test files that are recorded remotely have a ‘-r’ or ‘-e’ appended to the file name:

Sample_Test_0002-r.tdf
Sample_Test 0002-e.tdf

2. Test files that are imported from alternate locations will have an ‘- i’ appended
to the file name: Imported_Test 003-i.tdf
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TCS File Definitions

The TCS application creates four types of test files: config (configuration) files,
data files, error files, and export files.

Config files contain the setup information of each test, including device
configuration, sensors, tag and channel assignments, and recording options.
Config files have a ‘.tcf” (TCS Configuration File) extension.

Data files contain the raw recorded data. A new data file is created every time
you start and stop the recording process. Data files have a ‘.tdf” (TCS Data File)
extension.

Error files contain any error messages that are reported for a given acquisition.
Error files have a ‘.tef” (TCS Error File) extension.

Export files are the raw data files converted to common file formats (.wav, .csv,
.tsv, etc.). Export file formats are selected in the ‘Export Options’ menu in the
Export window.

TCS structures all test files by the test name in the default root path:
‘C:\....\My Documents\MarsLabs\

& Ma 1s_Labs_Bench

File Edit Wiew Faworites Tools  Help

OBack - \_:) lﬁ pSearch e Folders v

Address |3 C\Documents and SethingsiMy Documents\Mars LabsiMars_Labs_Rench

Mame = Dake Modified Size | Type
File and Folder Tasks A [)Datassts 12/10/2015 10:02 AM File Folder
: E 12/10/2015 10:05 AM File Fold
(29 Make a nesw Folder Qerrors 1o/ ?e mieer
) ) [C)Exparts 12/10f2015 10:10 AM Fil= Falder
& Publish this Folder to the B Mars_Labs Berch.tcf  12/10/2015 10:19 &M 39KE  Titan Configuration File

Web

Data File Nomenclature

Since there can be several data files associated with a given test configuration,
each data file is assigned a unique name. For example, for a test configuration
called ‘LabTest’, the name of a recorded data file might appear as

“LabTest 0004.tdf” where:

‘LabTest’ is the test name
¢ 0004’ indicates the fourth recorded dataset

NOTES:
1. Test files that are recorded remotely have a ‘-r’ or ‘-e’ appended to the file name:
Sample_Test_0002-r.tdf
Sample_Test_0002-e.tdf
An ‘-e’ in the file name indicates that the device’s Error light was on when the
data was recorded, and that data should be reviewed for errors.

2. Test files that are imported from alternate locations will always have an ‘- i’ appended

to the file name: Imported_Test_003-i.tdf
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File Renaming

TCS supports file renaming, which permits data files (.tdf files) to be freely
renamed and viewed in the TCS Export window. There are a few operational and
naming constraints to be aware of, however:

Viewing Files

If you are in the ‘Export and Review’ tab when you change a file name, you will
need to refresh the screen in order to see the new name in TCS. A simple way to
do this is to click on the ‘Browse Remote Files’ tab, and then click on the ‘Export
and Review’ tab. The newly renamed file will appear in the list.

File Indexing

The last four digits of a file name are used by TCS to set the next local file index
number. This means that if you change the four-digit suffix in a test file, TCS will
use that to establish the next index value.

For example, if a file called “test 0001.tdf” is changed to “test 1234.tdf”, TCS
will use ‘1234’ to establish the next locally-recorded file name, which will
become “test 1235.tdf”. Also, TCS will always use the highest value it finds in
any test name suffix to establish the next local file index value, regardless of the
day or time when the test actually occurred.

Valid File Names
TCS will allow any renamed file to be reviewed in the Export window so long as
an underscore () appears somewhere in the file name. Valid file names include

2 ¢

“mytest ”, “my_test”, and “ mytest”.

File Suffix Nomenclature
1. At least one file in the list must have a four-digit suffix. If no file includes a
four-digital suffix, TCS will issue an error message when trying to record a new
file:
“Error creating file. Please check your directory permissions and try
again. Could not find any recognizable digits.”

TCS will allow you to dismiss the message and continue, but a new file will not
be created.

2. Valid numerical suffixes must always be preceded by an underscore and be
four digits long. If less than four digits are in the name, TCS will issue an error
message when trying to record a new file:

“Error creating file. Please check your directory permissions and try
again. Index and length must refer to a location within the string.
Parameter name: length”.

TCS will allow you to dismiss the message and continue, but a new file will not
be created.
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TCS Menus

The menus in TCS allow you to perform a variety of operations, including basic
Load/Save test operations, advanced control of connected Titan devices, and data
viewing options in the Runtime screen. A description of TCS menus follows.

Test:

= : A ‘New Test’ opens a New Test window to create
Device  Settings
“ a new test.

MNew Test

‘Save’ creates a directory with the same name as
the current test name and places the directory in
the root path location. The current test is saved
in this directory. If the test is saved again after
making changes, TCS will display a warning
message about overwriting the test file.

Save As...

|
‘ Load
|

L} T

‘Save As’ allows you to save the current test with a different name. ‘Save As’
creates a directory with the same name as the new test name and places the
directory in the root path location. The new test is saved in this directory.

‘Load’ allows you to load an existing test. You will be presented with an
‘Open’ dialog box where you can search for and select an existing test file.
TCS test files have the .tcf” (Titan Configuration File) extension.

Device:

Test Settings Ukl Help

Conneck T 2 Runtime

— Stop Device I f e
- Bamsnr I

Advanced Send Manual Command
Format S0 Card (Mini-Recorder) Manufac

Set Baud{Default Baud Rate 115200 Bd

Update Firmware 921600 Bd
Initislize GPS Device 3000000 Ed
Test Mode 3

‘Connect’ is used to connect and disconnect the selected Titan device. This
command performs the same function as pressing the ‘F1’ function key.

The ‘Stop Device’ command stops the connected device.
The Advanced menu allows you to access advanced program features:

‘Send Manual Command’ allows you to send manual commands to
the connected Titan device. For a complete list of the available
commands, refer to the ICD Specification for Titan Recorder Devices.

‘Format SD Card (Mini-Recorder)’ allows you to format the SD
memory card in the Mini-Recorder.
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NOTE: New memory cards should always be formatted in the Mini-Recorder
using the ‘Format SD Card’ selection in the DEVICE menu. Use the following
procedure:

1. Insert the memory card to be formatted into the Mini-Recorder, and then
connect the Mini-Recorder to the PC via USB.

2. Launch TCS
3. In TCS, connect to the Mini-Recorder (‘F1 - Connect’)
4. Select ‘Format SD Card (Mini-Recorder)’ from the DEVICE menu

5. A warning message will be displayed:

Warning: Data will be Erased — M

All data on the Pod will be erased. Proceed?

6. Click ‘YES’ to proceed, and the card will be formatted. When the
formatting operation is complete, a ‘Format Complete’ message will be
displayed:

o Format SD Card i T 150 [

— N —

Format Complete.

7. Close the message window and disconnect in TCS, or proceed with test
configuration and setup.

Device Advance sub-menu commands (cont.):
‘Set Baud/Default Baud Rate’ sets the selected baud rate of the device
COMM port by issuing two commands to the connected device:

SET BAUD RATE immediately changes the baud rate at the
COMM port (non-persistant)

SET DEFAULT BAUD_ RATE which sets the baud rate when
the device powers up.

A third command, ‘Get Baud Rate’, returns the current baud rate
of the connected device
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Device Advance sub-menu commands (cont.):

The ‘Update Firmware’ option allows you to update the firmware of the
connected device by minimizing TCS and launching the Titan Programmer
and the Titan Programmer manual. The manual will walk you through using
the Programmer once it is open.

NOTES:

1. Firmware updates can only be performed on Titan Mini-Recorders, Pods, and
DACs via a USB connection; Ethernet and serial connections are not supported.

2. Firmware updates cannot be performed through a DAC or CPU. If necessary,

reconfigure your system for a USB-only direct connection to the Titan Input device

before updating.
3. When updating a Pod or Mini-Recorder, TCS requires a connection to the device
before entering the Programmer.
4. When updating a DAC, TCS does not require a connection to the DAC, but the
DAC must not be connected to a Pod or Mini-Recorder

The ‘Initialize GPS Device’ command initializes the GPS device for the
proper baud rate and messaging configuration to communicate with TCS.

‘Test Mode’ allows you to enable/disable Test Mode, which applies a ramp
wave on all configured channels.

Settings:

Settings The Settings menu allows you to change
Flat Options [ basic settings in TCS and select alternate
Launch In-Yehicle Display b dlsplay OptiOHS.

Configure In-Yehicle Display

‘Plot Options’ - Displays
a window that allows you
to select alternate viewing
options for the Runtime plot # Auds Style | StripChart v
data (see figure). Viewing
options include

Runtime Plot Options

bz Stole: Auto5Scaleyisbleloose b

AutoScalelooze
AutoScaleE sact
AutoS caletisiblelooze

A_utDS caletizibleE wact
Frame Fate: |Fixed

b d

Mate:  Fight chck on a channel node or on the plaot to
change itz color.

Diohe
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Settings (cont.):

‘Launch In-Vehicle Display’ - Selects an alternate display interface that uses
keyboard-based control. This display is useful when controlling TCS with a
standard PC mouse or trackpad is impractical, such as during an in-vehicle
test. For details on the In-Vehicle Display, see pg 134.

NOTE: The ‘Launch In-Vehicle Display’ function can also be accessed on
the Configuration screen using function key F11, ‘In-Vehicle Display’.

‘Configure In-Vehicle Display’ - Allows you to configure the function keys for
the In-Vehicle Display. For details, see ‘Configure In-Vehicle Display’ pg 137.

‘TCS Settings’ - Displays a window for changing default settings in TCS. TCS
Settings allows you to change the root path, override the export path, import and
convert data from older versions of TCS, specify startup condition, and enable or
disable Monitor Mode (see descriptions on next page).

e e

General Options

TCS Paths

Root Path:
CUsers\Mars\Documents'\Mars Labs'. Browse

[ Import Data from Old File Structure (My Documents) ]

[T] Ovenide Export Path

|C:"-.Users"-.l'v'lars"-.Documents"—-Mars Labs'<testname>"Exports™ |
"<testname=" in path will be replaced by the cumrent test name

TCS Startup

@ Prompt for test at startup
@) Load last test file
() Create default test

Monitor Mode
) Monitor Mode Enabled
@ Monitor Mode Disabled
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TCS Paths:

The TCS Paths pane displays the Root Path, Export Path override feature,
and an ‘Import Data from Old File Structure’ button.

Initially, the Root Path defaults to:
‘My Documents\MarsLabs\<current test name>’

To change the root path, enter the new path in the Root Path text field.

The Export Path defaults to the Root Path. To change the Export Path, click
on the ‘Override Export Path’ checkbox and specify a new path.

The ‘Import Data from Old File Structure (My Documents)’ button converts
the file structure from previous versions of TCS (prior to v2.6.4) to the new
file structure. Clicking on the button automatically converts all of the files in
the Root Path.

NOTES:
1. The new file structure organizes the data by test name, whereas the
older file structure organized the data by type.

2. When data is imported, the old file structure remains untouched - it is
not deleted

TCS Startup:

The TCS Startup pane allows you to select the desired startup condition
using the radio buttons.

Monitor Mode:

The Monitor Mode pane allows you to enable or disable Monitor Mode for
Titan CPU configurations. When Monitor Mode is disabled, the Monitor
Mode checkbox will be greyed out in the CPU Settings pane on the Device
Configurations screen:

CPLU Settings

] Auto Start
[] Auto Record

NOTE: The first time TCS is installed and run, Monitor Mode will be
disabled. Enable Monitor Mode by clicking on the Monitor Mode ENABLED
radio button and selecting ‘Apply’. TCS will remember this state (and other
changes made in the TCS Settings window) for all new tests.
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Util (Utilities):

[ o, B

W

8 Calculaton

Operations: + - * F

Functions:

% (Modulus)
P omet)

sin(a), cos(a), tan(a), degla), rad(a), asin(a), acos(a),
atan(a), atan2(y, =), sinh(a), coshia), tanhia),

Infa), log2(a), loglD(a), exp(a),

sgrtia), sigmia), abs(a), min(a, b), max(a, b}

Constants: E, PI, S0RTZ, LOGZE, LOGLOE, LNZ, LN1O

‘Calculator’ - Displays a multifunction calculator.
To use the calculator, simply enter the desired
equation into the expression field and press
‘Calculate’. The allowable operators, functions
and constants are as displayed.

Expression: !2 Pl

Ealculate% |6.28318530717959 |

Cloze

Help:

About

Quidk Start Guide

User Manual Ctrl+H

‘About’ - Displays a standard information
message box about the TCS application

‘Quick Start Guide’ - Launches the Titan
Quick Start Guide.

‘User Manual’ - Displays context-sensitive
information from the embedded TCS User
Manual. When evoked, either from the menu or
by pressing ‘CTRL H’, the TCS User Manual
launches and displays information about the
currently displayed TCS screen.

Note: To view the Quick Start Guide and User Manual
you must have Adobe Acrobat Reader installed. The
reader is available from Adobe:

www.adobe.com/products/acrobat
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In-Vehicle Display

The ‘In-Vehicle Display’ provides a simplified display/interface that is optimized
for compact screens, such as laptops or tablet interfaces. When ‘In-Vehicle
Display’ is selected, a new window replaces the standard TCS window, offering
Plot, Digital Display, and Test Control display screens. Screen selection is made
by pressing the LEFT or RIGHT cursor keys to switch amongst the screens, or by
selecting the appropriate tab on touch-screen devices.

NOTE: For information on using tablet interfaces with TCS, refer to
application note APN-1021 - In-Vehicle Display Interfaces.

Plot
The Plot screen provides a continuously scrolling view of the data. Channels are
selected using the UP and DOWN cursor keys, and the function keys are used to
activate the recording, calibration, and review functions:

L= inWehialeNspiay) =1 E3
Plot | Digital Display | Test Control Ll e
] Chan =
[ Chan_02 i 0000
Bl Chan 03
[ Chan_4
B Chanis Fensiehts
B Chan_i e
[ Chan 07 L
0 Chan08 0000
O chanm g
B Chan_i0
[ Chan_11
0 ch
O
0
O
O

B T

I ! I |
40,00 45.00 50.00 54.95

0.003 -

0.0025

.00z -3

F3
Record Locally

F4
Record to Device

F5
Clear Graph

F6
Review Last File -
Multi Plot

Scan

F1 F2

The Plot display also incorporates the Plot Groups functionality (page 113),
which provides a grouped display of related sensor types.
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Digital Display

The Digital Display screen provides a continuously updated numerical view of

the data:
asl [ ol LUy AEa
Flot | Digital Display | Test Control % —
0002
Chan_01 0.001 Chan_09 0.001
Chan_02 0.002 Chan_10 0 Remote File:
Chan_03  _.0.001 Chan_11 -0.001 0001
Chan_04 0 Chan_12 0.001
Chan_05 0.003 Chan_13 0.003 Full Sersen [
Chan_06 -0.001 Chan_14 -0.001
Chan_07 0.004 Chan_15 0.004
Chan_08 0.003 Chan_16 -0.001
F1 F2 F3 F4 F5 ‘ F6
Scan Record Locally Record to Device Clear Graph Review Last File -
Multi Plot

In the Digital Display screen, when two or more Titan devices are connected
with a CPU, the UP and DOWN arrows are used to select the desired Pod or
Mini-Recorder data to be viewed. The example below shows a CPU-based
configuration monitoring 16 channels from a Pod connected to port 4.

LRV EHIEIB0 En Ry; =3
Plot | Digital Display | Test Control % Local File:
0002
Pod4_Cho1 2.116e0 Pod4_Ch0$ -1.000e-3
Podd_Ch02  5.000e-3 Podd_Ch10  0.000 feretetie
Pod4_Ch03 -2.000e-3 Pod4_Ch11 0.000 0001
Pod4_Ch04 4.000e-3 Pod4_Ch12 3.000e-3 fs
Pod4_Ch05 -1.000e-2 Pod4_Ch13 0.000
Pod4_Ch06 5.000e-3 Pod4_Ch14 3.000e-3
Podd4_Ch07 -4.000e-3 Pod4_Ch15 -1.000e-3
Pod4_Ch08 7.000e-3 Pod4_Ch16 1.000e-3
F1 F2 F3 F4 F5 F6
Scan Record Locally Record to Device Clear Graph Review Last File -
Multi Plot
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Test Control

The Test Control screen provides a convenient means for the driver to monitor
test runs, test run times, and acquisition status:

Plot |Digital Display Test Control Local File:
RUN TIME NEXT RUN NUMBER 0001

Remote File:
B 0002 J In Range 0001

Full Screen O

TIME SPEED

126

' Near Limit

@ ciipped

F3
Record Locally

F4
Record to Device

[FD
Clear Graph

F6
Review Last File -
Multi Plot

F1 F2
Scan

On the far right of the screen, the Full Screen checkbox allows the window to
expand to fill the screen, providing optimum viewing by the driver, while the
local and remote file indexes display the total number of test runs acquired. The
large display in the upper middle of the screen displays the upcoming run. When a
run is being recorded, the Run Time display shows the recording time of the data
acquisition (hh:mm;ss). LEDs on the right indicate the status of the data being
collected (‘In Range’, ‘Near Limit’, or ‘Clipped’). The value in the Speed display
(appearing only when Wheel Force is selected as a CAN source) shows the
average linear speed from all four wheels.

The‘Review Last File’ function key [assigned to F6 by default, but reassignable]
provides a quick review of the most recently acquired data to help to ensure the
integrity of the test.

o F6
r Graph Review Last File -
Multi Plot
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Two ‘Review Last’ functions are available in the Test Control window; one provides
for a single display (‘Review Last File’ [function key not assigned, but configurable
- see below), while the other provides individual plot displays for each sensor type
(‘Review Last File - MultiPlot’ [F6 default]).

CEREADDCUmEntEanSetnEsIMy DI EntEarEl e DEAN ataEetEAMarenl DB EnCIAM J J a

=[] Mini-Recorder
Cran 0,006 Y —
Chan_02
Chan_03
Chat_04 0.0055 4
O
[] Chan_0& 0.005%
[] Chan_07
[] Chan_08 0.0045 v
[ Chan_03
[ Char_10 0.004% ~
[] Chan_11
[ Ehan_12 00035 —
[]Chan_13
L Chan 14 0.003Y -
[]Chan_15
[]Chan_16

00025 —

0.002 % —

Toggle Points
0005 -

Refresh Selection

0.007 W —
Reset Zoom 0.0005 % —
Downsampling by: 1 u ‘ |
oy | i | ] ! ! ! I
0 Bg 105 155 20s s 0= Es a0

Customizing the In-Vehicle Display

The ‘Configure In-Vehicle Display’ window (located in the ‘Settings’ menu) allows you to
assign specific operations to the function keys in the In-Vehicle Display. The operations are
identical to those in the standard TCS window, and perform the same functions

After making the assignments, clicking on ‘Apply’ will apply the changes. The assigned
labels will appear on the Function Key button bar.

a5 Configure In Vehicle Display Elﬂlﬂ—hj
Assign Functions to F-Keys:

Capture Scan F2 -

Record Locally Record to Device

el Terr 25zl

Toggle Cal 0 Clear Graph £, -

Balance Un-Balance

Review Last File Review Last File - Multi Plot | FE ~2

Defauts | [ Undomn | [ ety |




Titan Control Software (TCS) - Additional Information

138

Launching into the In-Vehicle Display (Auto-launch)

You can customize TCS to launch directly into the In-Vehicle Display by creating a modified
version of the existing TCS desktop shortcut.

To create an auto-launching IVD desktop shortcut, begin by making a copy of the TCS
desktop shortcut and rename the copy “TCS_IVD”. Right-click on this new shortcut and
select Shortcut/Properties:

TCS_I¥D Properties

| General| Shorteut | Compatibility | Acronis Recavery |

’ TCS_IVD

Target type: Application

Target location: TCS53

Target: "C:AProgram Files'MarzLabs\TCS 3 TCS 3 exe” |

Iv}\'_

Chart i [ Pranram Filact b arel aket THea ]

In the Target field, add the suffix “(space)--startivd” to the path name:

TCS_I¥D Properties

| General| Sharteut | Compatibility | Acronis Recavery |

’ TCS_IVD

Target type: Application

Target location: TCS53

Target: gram Files'MarsLabsh TCS I TC5 3 exe' EEETRTE
| G

G [P Bearmen Bilochbd aral skt TRE 1

After making the change, select “Apply” and close out of the window.

When selected, the new shortcut will launch TCS into the In-Vehicle Display with the last
test that was run. This means that if you intend to run a test that is different from the last test,
you will first need to configure, run (scan), and save the test in TCS prior to using IVD in
auto-launch mode.

Data files acquired with IVD auto-launch are placed in the Dataset folder in the location of
the last test that was run.

NOTES:
1. Prior to auto-launching IVD, make sure the test device is connected and

powered. If no device is connected/powered, the program will issue
an error message.

2. When closing out of auto-launch IVD, the program will terminate instead
of exiting back into TCS.
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Loading from an Existing Test

To load an existing test, click on the ‘Browse’ button and navigate to the
location of the desired test. By default, TCS stores all tests in a folder
called ‘Mars Labs’ located in the current user’s ‘My Documents’ folder (for
Windows XP systems), or the ‘Documents’ folder (for Windows Vista and
later systems). Simply click on the desired .tcf or .tdf file to load the test
configuration.

NOTE: The root path is displayed in the TCS window title bar. To change the path
use the ‘TCS Settings’ option found in the ‘Settings’ menu.

You may also load an existing test from a file located outside of the Mars
Labs folder. When you load a test this way, TCS will present a series of test
configuration import options and status messages as shown below.

When you select any .tcf or .tdf file located outside of the Mars Labs folder,
TCS will present a message window that the file is not in the root path and ask
if you wish to import it so that TCS can use it:

File Not in Root Path

This file is nat in the TCS root path (C:Documents and Settings'bernhardiy Documentsiiars Labst).
oo you wank bo import it so thak TCS can use it?

1. Ifyou click “YES’, TCS will create a new folder in the root directory and
import the TCF file and any TDF files associated with the test, and display an
status message about the action:

Import Successful

Imparted CtiDocuments and Settings\bernhardiDesktoplgregiareq. bef
inta C:\Dacuments and Settingsibernhardiiy DocumentsiMars Labs),

If a folder by the same name already exists in the root directory, and files having
the same name exist there also, TCS will ask permission to overwrite them;

if you select ‘NO’, only the unique file names will be imported. If you select
‘CANCEL’, the import will be aborted.

Directory Exists

A direckary with that test's name already exists in C:iDocuments and Settingsibernhardiiy DocumentsiMars Labst,
Do you wank ko overwrite existing files iF new ones have the same name? IF you select MNo', only new Ffiles will be imported into TCS,

l Ves QJ l ko ] l Cancel ]

2. Ifyou click ‘NO’, TCS will display a message that it loaded the settings in
the selected configuration file without creating a new folder. A new folder will
be created, however, if either the test is saved or data is collected locally.

Loading settings from selected file into TCS
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Running with RS-422 (COMM)

There are circumstances when you may need to configure communication
with a single Mini-Recorder or Pod via RS-422 (COMM) instead of USB.
Such circumstances include:
1. Difficulty operating in Low Speed mode under Windows Vista.
2. Issues with USB 3.0
3. The need to operate using cable runs that are longer than USB
will support

To configure communication with a Mini-Recorder or Pod via RS-422, you
will need USB/RS422 adapter hardware and device drivers. Both are available
from Mars Labs and from Future Technology Devices International (FTDI):

MarsLabs: MLCBL10046 - USB/422 Titan Serial Adapter Cable
FTDI: USB-RS422-WE (Cable)
Note: the un-terminated end must be wired to an RJ-45
plug matching the Titan pinout - contact the factory for
wiring details
USB-COM422-PLUS2 (PCB)

The adapter should be installed close to the PC that is running TCS. This
permits longer cable runs to be used with a single Mini-Recorder or Pod.

NOTES: When using the RS-422 connection, you will need to power the Mini-
Recorder or Pod from an external source.

In addition to obtaining the adapter, you will need to install the device driver.
The device driver is found on the TCS installer disc, and can also be obtained
from www.ftdichip.com on the Drivers\VCP page.

After installing the driver, if you experience blocky or slow data at the Low
Speed rate over RS-422, try adjusting the Receive Threshold FTDI driver
setting:

—

. Open the Windows Device Manager

. Under ‘Ports’, right-click on the port you are using and select
‘Properties’

. Switch to the ‘Port Settings’ tab

. Click on ‘Advanced’

. In the USB Transfer Sizes box, change ‘Receive (Bytes)’ to ‘1024’

. Click ‘OK to close both windows and select ‘NO’ if requested to
restart the PC.

. Unplug the FTDI and plug it back in.

. Connect the device and open it with TCS

AN DN kA~ W [\

[N
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Baud Rate Considerations using the COMM Port

Use of the COMM port introduces some important new considerations depending
on the configuration. These are described below.

1. Pod to PC: POD MLCBL10046 1 PC

COMM USB

A serial cable such as the MLCBL10046 supports a standard baud rate of 921,600
which permits a maximum scan rate of 2500 samples/sec. Transfer of remote
data from the pod is also supported at this rate. A 3M baud rate is possible if a
high speed serial connection is used in place of the MLCBL10046. The baud rate
setting in TCS should always match the baud rate of the connected equipment.

2. Pod to DAC to PC: [|POD Ethernet DAC L mLcBL10046 PC
q]—[ [~ [ e[
COMM POD CPU USB

Operation with a DAC reduces the scan rate to 1200 samples/sec at a baud rate of
921,600. DAC operation does not support the transfer of remotely recorded files.

File transfer can either be done using configuration #1 above, or by removing the

SD memory card and using a card reader in the PC.

3. Pod to CPU: POD Ethernet ] CPU

COMM

When a CPUO8 or CPUOS8YV is used, it automatically sets all connections to 3M.
CPU operation also disables remote recording from all connected pods. Since the
connection to the CPU is done over a LAN, the baud rate connection in TCS is not
a concern.

4. POd to DAC to CPU: POD Ethernet ] DAC [] Ethernet [:l CPU
COMM‘ POD_CPU

As with configuration #3 above, the CPU automatically sets all connections to
3M. When a DAC is part of the system, however, the scan rate is limited to 1200
samples/sec. As with configuration #3, the baud rate connection in TCS is not a
concern.
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ICD Baud Rate Commands

The baud rate of the COMM port on Titan devices is set using manual commands
executed in TCS (select ‘Manual Command’ [F10]). The following is a list of the
commands that address baud rate settings for the Mini-Recorder/Pod and DAC.

For the Mini-Recorder/Pod:

SET BAUD RATE (command is not persistent)
Syntax: SET BAUD RATE <VALUE><send>
Summary: Sets the baud rate of the COMM port. A valid value
will not return an ACK with this command.
Valid Inputs: 115200, 230400, 921600, 1843200, 3000000
Example: SET BAUD RATE 921600
Valid Outputs: NONE, ERROR
Ex. Response: NONE

GET BAUD RATE
Syntax: GET BAUD RATE <send>
Summary: Returns the baud rate setting of the COMM port.
Valid Inputs: NONE
Valid Outputs: 115200, 230400, 921600, 1843200, 3000000

SET DEFAULT BAUD RATE (command persistent, requires power cycle after setting)
Syntax: SET DEFAULT BAUD RATE <VALUE><send>
Summary: Sets the baud rate of the COMM port at power up.
If no default is set (‘0’) the board will power up at 921600
for high speed devices.
Valid Inputs: No default set: 0
Valid rates: 115200, 230400, 921600, 1843200, 3000000
Example: SET DEFAULT BAUD RATE 921600
Valid Outputs: ACK, ERROR
Ex. Response: ACK

GET DEFAULT BAUD RATE
Syntax: GET DEFAULT BAUD RATE <send>
Summary: Returns the default baud rate setting of the COMM port.
Valid Inputs: NONE
Valid Outputs: 115200, 230400, 921600, 1843200, 3000000
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For the DAC:

SET DEFAULT POD RATE (command persistent, requires issuing a ‘RUN’ command
afterwards [see below] and then power cycling to take effect)

Syntax: SET DEFAULT POD RATE <VALUE><send>

Summary: Sets the default baud rate of the DAC COMM POD port.

Valid Inputs: 921600, 3000000

Example: SET DEFAULT POD RATE 921600

Valid Outputs: ACK, ERROR

Ex. Response: ACK

If the DAC firmware is version 1.10 or later, no additional steps are required. Disconnect
from TCS and power-cycle the device.

If the DAC firmware is 1.9 or earlier, you must also issue a ‘RUN’ <send> after issuing
the SET DEFAULT POD RATE command. The response to the RUN command will be
“Error reading response”. This is an expected response. After issuing the RUN command,
disconnect from TCS and power-cycle the device.

GET DEFAULT POD RATE
Syntax: GET DEFAULT BAUD RATE <send>
Summary: Returns the default baud rate setting of the DAC COMM POD port.
Valid Inputs: NONE
Valid Outputs: 921600, 3000000

For more information on Titan Device Comm Baud Rates, refer to Applications Note
APN-1006 - Titan Device Comm Baud Rates
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Asset Tag and Customer Information Data Entry

Titan device firmware (v0.31.10 and above) adds the capability for entering and storing
asset tag and other customer-specific information on the device. A dedicated ‘Asset Tag’
field permits entry of up to 15 characters, while a dedicated ‘Customer Information’ field
supports up to 31 characters. Once the information is entered, these fields can be locked
to prevent changes or tampering. The information is entered using the Manual Command
window in TCS (F10 - Manual Command) using the commands listed below.

To use the commands:

1. Determine beforehand what information will be entered in these fields.
You may enter up to 15 characters (not including the asterisk [ * ]) for the
Asset Tag field.
You may enter up to 31 characters (not including the asterisk) for the
Customer Information field.
Character strings may not include a colon (:), a Carriage Return <CR> or a Line
Feed <LF>.

2. Enter the Asset Tag information as defined, adding an asterisk to the end of the
string as shown. Do not set the lock.

3. Enter the Customer Information as defined, adding an asterisk to the end of the
string as shown. Do not set the lock.

4. Using the GET ASSET TAG and GET CUSTOMER commands, confirm that the
assigned field values are correct.

5. Issue the SET ASSET LOCK command. The Asset Tag and Customer Information
fields will then be permanently locked, and can no longer be changed.

The Commands

SET ASSET TAG
Syntax: SET ASSET TAG<space><15 char string>* <send>
Summary: Fills the Asset Tag field with up to 15 characters
Valid Inputs: <15 char string>
Example: SET ASSET TAG ABC-123*
Valid Outputs: ACK, ERROR

GET ASSET TAG
Syntax: GET ASSET TAG <send>
Summary: Returns the Asset Tag character string
Sample Output: “ABC-123”

SET CUSTOMER
Syntax: SET CUSTOMER<space><31 char string>* <send>
Summary: Fills the Customer Information field with up to 31 characters
Valid Inputs: <31 char string>
Example: SET CUSTOMER My Titan BMS Device*
Valid Outputs: ACK, ERROR
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GET CUSTOMER
Syntax: GET CUSTOMER <send>
Summary: Returns the Customer Information character string
Sample Output: “My Titan BMS Device”

SET ASSET LOCK
Syntax: SET ASSET LOCK <send>
Summary: Permanently locks the Asset Tag and Customer Information fields.
Warning: Once used, this command cannot be undone!
Example: SET ASSET LOCK
Valid Outputs: ACK, ERROR

GET ASSET LOCK
Syntax: GET ASSET LOCK <send>
Summary: Returns the state of the Asset Tag and Customer Information field
locking mechanism.
Sample Output: “LOCKED”, “UNLOCKED”
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Troubleshooting

Issue:

Issue:

If you are having difficulties installing or configuring TCS, refer to the
troubleshooting section below. This section addresses common issues with the
installation and setup of TCS. If your specific issue is not addressed, please
contact the factory for additional assistance.

Dotnet installed, but TCS doesn’t run

Dotnet is installed, but TCS doesn’t run, or TCS produces an error message
about updating dotnet.

Solution

TCS requires Microsoft .NET Framework ( AKA “Dotnet”) version 3.5

or greater be installed (older versions of Dotnet are not compatible with
TCS). The Dotnet installer is found in the dotnet installer folder on the TCS
installation disc.

Titan device drivers not installed

When a Titan device is connected to USB, a ‘Found New Hardware’ window
appears asking you to locate the Titan device driver.

Solution
The Titan device driver needs to be installed. The driver is found on the
installation disc (filename “titanvcom.inf”). If the ‘Found New Hardware’
window is still active, simply navigate to the installation disc, select the driver
and respond to the prompts. If the ‘Found New Hardware’ window is not
active, you will need to install the driver using the Windows Device Manager
as follows:

1. Keep the Titan device plugged in and open the Device Manager. The
Device Manager is located by right-clicking on the My Computer icon and
selecting ‘Properties’. The Device Manager is located under the ‘Hardware’
tab.
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2. With the Device Manager open, double-click on ‘Ports’ to reveal the
missing Titan driver (the missing driver may have a yellow question mark
superimposed on the missing driver icon) :

L Device Manager

File  Action Wiew Help
=M

-RMULTIMEDTA-C-DT
HE Acronis Devices
-) Compuker
g Disk drives
Tg Display adapters
i DWDYCD-ROM drives
{89 Human Interface Devices
&g IEEE 1394 Bus host contrallers
“z» Keyboards
) Mice and other pointing devices
a‘ Monitars
+- B8 Metwork adapters
- 5 Ports (COM&LPT)
¥ MARSLABS TITAN CM Port
+ -9 Processors
+ 4B 551 and RAID contrallers
+ 9,, Sound, video and game controllers [%

+- by System devices
+ Universal Serial Bus controllers

3. Right-click on the missing driver and select ‘Update Driver’:

Disable [g

Lninstall
Scan for hardware changes

Properties

4. Follow the Hardware Update prompts to perform the update. In the first
window, select the option to install the driver from a specific location and then
click ‘Next’:

Hardware Update Wizard

Welcome to the Hardware Update
Wizard

This wizard helps vou install software for:

MARSLABS TITAN CM PORT

(ﬂ If your hardware came with an installation CD
452 or foppy disk. insert it now.

What da you want the wizard to da?

) Install the software automatically [Fecommended)
() Install from a list or specific location [Advanced]

Click Mest bo continue.

< Back Next >
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5. In the next window, select the option to choose the driver to install, and
then click ‘Next’:

Hardware Update Wizard
Please choose your search and installation options. .

() Search for the best driver in thess locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and remavable media. The best driver found will be installed

Search removable media (floppy, CO-AOM...]
Include this location in the search;

C:A\Documents and Settingshbembard\Desktop Browse

(3) Don't search. | will choose the driver o install.

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

A

[ < Back ” Next > ][ Cancel

6. Navigate to the location of the VCOM driver and select it.
Path: C:\Program Files (x86)\MarsLabs\TCS3\Drivers

Hardware Update may display a warning message as shown. Click ‘Continue
Anyway’ to dismiss the message and install the driver:

Hardware Update Wizard
Please wait while the wizard installs the software. .. .

(3 tarsLabz Titan Serial Port

Hardware Installation

1 E The software you are installing for this hardware:
L
MarzLabs Titan Serial Port

has not pazsed Windows Logo testing ta werify itz compatibility

with ‘windows XP. [Tell me why this testing is important. |

Continuing your i ion of this may impair
or destabilize the correct operation of your system
either immediately or in the future. Microszoft strongly
recommends that you stop this installation now and

tact the hard vendor for soft that has
pazsed Windows Logo testing.

Cancel

[ Cortinue Arguay ] [ STOP Installation J
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7. When the Hardware Update is complete, it will display a message like that
shown below. Click ‘Finish’ to complete the installation.

Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard has finished instaling the software for:

Kg MarsLabs Titan Serial Port

Click Firish to close the wizard.

< Back Cancel

8. The Device Manager will now display the Titan driver and COMM port
that the Titan device is connected to:

£, Device Manager

File  Action Yiew Help
=Y =Ra

= _g, MULTIMEDIA-C-DT
+- B8 Acronis Devices
+ w) Computer
+)age Disk drives
] fﬂ Display adapters
-2 DYD{CO-ROM drives
+)-{#7 Human Interface Devices
+) &g IEEE 1394 Bus host controlers
+|-z» Keyboards
+)-1 ") Mice and other pointing devices
+- 7 Monitors
+|-H8 Metwork adapters
=% Ports (COM&LPT)
P d1arsLabs Tikan Serial Por
+ ﬁ Processors
+ @% 551 and RAID controllers
] Q, Sound, video and game cantrollers %

4 g System devices
+ Universal Serial Bus controllers

NOTE: Recent Windows updates include the STMicro VCOM driver, which works
with the Titan Mini-Recorder or Pod. If you have this update, you may not need to
install the Titan driver separately.
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Notes & Known Issues

This section offers additional operational information about TCS not covered elsewhere.

Known Issues (Windows 10 Installation)

Due to changes in Windowsl0, the standard installation of Titan Control Software
(TCS) does not function correctly. Windowsl0 users should install TCS by right-
clicking on the TCS installer icon and selecting ‘Run as Administrator’, and then follow
the prompts to install TCS. When the installation is finished, a modified TCS3 shortcut
icon will appear on the desktop. Double-clicking the icon will produce a dialog box
asking if you want to allow the application to run on the machine:

“¢' User Account Contrel (===

) Do you want to allow the following program from an
=" unknown publisher to make changes to this computer?

File origine Haed deive on this computer

Click “Yes’, and TCS will launch and function normally.

Known Issues (Connectivity)

Connectivity Issues in Windows 8

Mini-Recorders and Pods with firmware versions 0.31.0 and earlier have a known USB
communications issue with Windows 8. This issue was resolved in firmware version 0.32.0,
and Mars Labs recommends updating the firmware to the current version. Firmware
update information can be found on the Mars Labs Knowledge Base
(http://marslabs.com/wiki/doku.php)

If you must run with Windows 8 with the older firmware, connectivity can established by
performing the following:

1) Connect the Mini-Recorder to Auxiliary Power

2) Connect the Mini-Recorder to the computer with a USB cable.

3) Click “Query Serial Devices” and select the device in the menu.

4) Click ‘Connect’ (F1). This will cause the device to hang. You should hear the device making
a USB connection ‘chime’ several times.

5) Click “Disconnect” (F1), and then remove the USB cable from the device.

6) Re-connect the USB cable to the device. Click “Query Serial Devices”, then click “Connect”
(F1) . TCS will establish communication with the device and populate the “Device Information”
fields.
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Connectivity issues with Windows 7/USB 3.0

Mini-Recorders and Pods with firmware versons 0.31.0 and earlier can experience intermittent
or limited USB connectivity on new PCs that include combined USB 2.0 and USB 3.0 ports.
The issue appears to occur primarily in laptop systems, but may also extend to desktop systems.
This issue was resolved in firmware version 0.32.0, and Mars Labs recommends updating the
firmware to the curent version. Firmware update information can be found on the Mars Labs
Knowledge Base (http://marslabs.com/wiki/doku.php)

If you must run with Windows 7 with the older firmware, an alternate connection can be made
using the device COMM port instead of USB. This type of connection is accomplished using the
USB/422 Serial Cable Adapter (MLCBL10046) or an equivalent (USB/422) interface.

When using the COMM port, connectivity between the Titan Device and TCS involves matching
the baud rates. For Titan devices, the default baud rate is initially set at the factory to 921,600;

this is the default baud rate for the device upon power-up. This is the rate that should be selected
in TCS.

If necessary, the default baud rate of the Titan device can be changed by issuing a special

ICD Baud Rate command in TCS. Since the command will affect the baud rate at the COMM
port, such commands are best issued using a USB connection (baud rate settings have no effect
on USB connections). To change the baud rate, perform the following:

1. Connect to the Titan device via USB

2. Open the Manual Command window (function key F10 in the Configuration screen) and
enter the command:

SET DEFAULT BAUD RATE <value>

where valid baud rate values are 115200, 230400, 921600, 3000000.
As you enter the command, be sure to leave a single space between RATE and the <value>
parameter.

3. Click ‘SEND’. The device will respond with an acknowledgement (ACK)
or an ERROR if the command was invalid.

4. After changing the baud rate, you will need to cycle the power on the Titan device. After
the device completes its initialization, the new baud rate will be in effect.

5. The SET DEFAULT BAUD RATE command has a companion ‘GET’ command that is
used to report the current default baud rate setting:

GET DEFAULT BAUD RATE <send>
Use this command if you are unsure of the current default baud rate value.

For more information on using the COMM port, see Running with RS-422 (COMM).
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Connectivity issues between a Titan DAC and Mini-Recorder or Pod

If you experience connectivity issues between Titan DACs and Mini-Recorders or Pods, the
reason can be due to a mismatch of baud rates between the devices. This is easily corrected
by issuing new baud rate commands for the devices using the procedure described below. The
procedure should be performed on a PC with USB 2.0 ports.

For the Mini-Recorder/Pod:

1. Make sure that the Mini-Recorder is powered from the power adapter. Using a USB
cable, connect the Mini-Recorder to the PC.

2. Launch TCS, select ‘Mini-Recorder’ as the device type, and then click ‘Create’.
3. Connect to the Mini-Recorder (function key F1 — ‘Connect’)
4. Open the Manual Command window (function key F10)
5. In the ‘Command’ field, enter the following:
GET DEFAULT BAUD RATE

This command will return the baud rate setting of the COMM port. If the value is “921600°,
skip to step 7. If any other value is returned, continue with step 6.

6. In the ‘Command’ field, enter the following:
SET DEFAULT BAUD RATE 921600

When you enter the command, be sure to leave a single space between ° RATE’ and the
value ‘921600°. Click ‘Send’. The response should be ‘ACK’ (acknowledge).

7. Click ‘Done’ to close the Manual Command window. Disconnect from TCS (F1), remove
the USB connection, and then remove power from the Mini-Recorder/Pod.

For the DAC:
1. Power the DAC from the power adapter. Using a USB cable, connect the DAC to the PC.

2. In TCS, select ‘New Test’ from the Test menu. Select ‘Mini-Recorder + DAC’ as the
device type, and then click ‘Create’.

3. Connect to the DAC (function key F1 — ‘Connect’). Note: The DAC device information
field will remain empty after the connection is established.

4. Open the Manual Command window (function key F10)
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5. In the ‘Command’ field, enter the following:
GET DEFAULT POD RATE

This command will return the baud rate setting of the POD COMM port. If the value is
921600°, skip to step 8. If any other value is returned, continue with step 6.

6. In the ‘Command’ field, enter the following:
SET DEFAULT POD_RATE 921600

When you enter the command, be sure to leave a single space between ¢ RATE’ and the
value ‘921600°. Click ‘Send’. The response should be ‘ACK’ (acknowledge).

7. In the Command field, type RUN and click the ‘Send’ button. The response will be “Error
reading response”. This is an expected response to the RUN command. Click ‘Done’ to close
the window.

8. Click ‘Done’ to close the Manual Command window. Disconnect from TCS (F1), remove
the USB connection, and then remove power from the DAC.

Known Issues (Operation)

File Partitioning

When file partitioning is enabled for Titan Mini-Recorders, the overhead associated with the
partitioning operation will result in some lost data. The data loss is a function of the scan

rate. The amount of data loss can vary from approximately 1/3 second to 1 second or more
between partitions, depending on the scan rate selected. To minimize data loss (and possibility
of recording failure) when file partitioning is enabled, large chunk sizes (~10M) should be
selected when large files (~100KB or greater) are in use. Where possible, best results will be
obtained with lower scan rates.

TCS Triggers/Alarms
Older FTDI drivers can cause crashes on WinXP-32 systems when the Alarm function is
enabled. If you experience a crash when using the Alarm function, check to make sure that the

FTDI driver is up to date.

Negative Gains
1. For a negative gain setting, when using Vcal or Rcal, the cal target on that channel will be

inverted.

2. Negative gains are not backwards compatable with old releases of TCS.

3. Physical Calibration (PCal) does not support negative gains.
- This is an issue if the Pcal sensor has an offset
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CPU Configuration

1. When using the CPU, if you receive a network error you must Disconnect and then re-
Connect in TCS to restore the connection. Remote recordings will continue on the device
uninterrupted, however.

2. When ‘Monitor Mode’ is enabled, the ‘Auto Start’ and ‘Auto Record’ functions are
disabled.

3. If the CPU loses power while scanning, all independently-powered Titan Input devices
(Mini-Recorders or Pods) must be power-cycled in order to resynchronize the system.

File Date/Time issues for copied files

TCS keeps track of the actual test date using the file’s creation date. If a TDF file is copied
using Windows Explorer, the file’s creation date is changed to reflect the copied date, which
means the actual test date is then lost.

TCS (versions 3.07 & later) addresses this by setting the file’s creation date and modification
date to the time at which the test is started. If the creation date is changed later as the result
of a copy operation, the modification date will still reflect the actual test date (TCS 3.0.6 and
earlier versions did not include the modification date with the file).

Remote Recording Issues with large files

Due to the speed at which data can be written to the SD card, there is a limitation on the
amount of data that remote recording will support. Tests performed at the factory have
determined that file sizes of about 200KB is the practical upper limit for remote recording
(independent of the scan rate). This file size is the equivalent of 1 analog sensor (i.e. a default
sensor) plus 700 digital (CANbus) channels.

Configuration Times - Sending scan data to the Pod

When starting a scan with large files there may be a considerable wait time while TCS sends
the configuration data to the Pod. TCS may not issue any messages while configurations are
being transmitted.

Digital Sensors

When a Digital Sensor is selected (either Period or Totalizer mode), the GPS Pulse Per
Second (PPS) option must be disabled in both the Device Configuration and the Digital Pod
configuration screens.

GPS Pulse Per Second (PPS) Issues

If the GPS sensor loses satellite lock during recording, the accuracy of synchronization
functions that rely on Pulse Per Second (PPS) data may be affected and cannot be guaranteed.
The typical drift when lock is lost is approximately 5 msec/hour. If GPS satellite lock is lost
during recording, you should review the file if you are using PPS.
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Selecting J1939 channels
When selecting J1939 channels, the check boxes that are enabled (selected) do not move with
the associated channels if the channels are sorted.

Digital Pod Display
1. The Digital Pod Display will support up to 250 channels; any channel past that number is not
displayed. Recording of digital data is not affected by this limitation.

2. When J1939 is selected on both CANbus ports, TCS will display all channels from Port 1
before displaying channels from Port 2.

3. If the Digital Pod Display screen is resized after scrolling to the bottom of a large list of
values, the screen will not properly display all channels when you scroll back to the top. If
this happens, switch away from the Digital Pod Display and then switch back again. This will
refresh the screen and all channels will be displayed. Recording of digital data is not affected.

Digital Pod Configuration

Whenever the GPS/PPS option is enabled in the Digital Pod, PPS must also be enabled on
the Device Configuration page. If the PPS option is not selected, PPS data exports will not
increment as expected.

HDF files do not create separate GPS .csv files

When exporting a dataset with GPS data as an HDF file, TCS will not create a separate GPS .csv
file. However, all other export formats will create a GPS .csv file when that option is selected in
the ‘GPS Options’ screen.

Single Pod Monitor Display
1. When exponential notation is selected, clicking on a channel display will cause the channel
to display in regular notation.

2. Exponential notation is not supported for Pseudo channels.

‘Save as’ restriction

When using “Save as..” you can not change directories with the browse function. Regardless
where you choose to save the file (using the save as browse function), TCS will save the file in
the TCS root path directory.

High Speed (HS) mode
Scan rates of 2400, 4800, & 9600 are not supported in older releases of TCS (prior to v3.1.7).
Loading a test file with these rates into older TCS releases will reset the scan rate to 200 Hz.

Very High Speed (VHS) mode

1. Very High Speed mode is only supported on Titan II, Titan CAI, and Titan CPUO8V devices.
Using VHS mode with unsupported devices will result in TCS automatically switching to a
lower speed mode or producing an error when attempting to scan.

2. Very High Speed mode is not supported in older releases of TCS (prior to v3.1.7)
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Inertial Measurement Unit (IMU) issues

Mars Labs’ supplied 3DM IMU’s are configured for a fixed data rate of 125 samples/second.
This means that the selected scan rate in TCS must be set higher than 125s/s. Scan rates of less
than 125 s/s will result in multiple IMU scans that will cause in discontinuities in the IMU data.

Hardware connection issues

Intermittent connections between Titan devices can result in phase shifts, offset shifts, and other
odd behaviors observed in TCS. Users that experience phase shifts, timing errors, or offsets
with CPU-connected hardware, or unreliable communication with any Titan device should

first check the connections by twisting or wiggling connection wiring while scanning in TCS.
Anomolies observed while checking this way typically indicate either faulty cabling or some
type of intermittent connection failure. If faulty cabling is suspected, simply replace the cable
and recheck the wiring while scanning. If no improvement is observed, the problem may be due
to the device connector(s).

Equipment that is used in dusty or dirty environments can collect substances in open connectors,
such as the RJ45 jacks in the Titan CPU or USB or serial port jacks in Titan Input Modules
(Mini-Recorder and Pods). Although the routine insertion and extraction of connection cabling
provides self-cleaning, it may not be sufficient to remove build-up on the contacts over time. If
dirty contacts are suspected, the connector can be cleaned by applying contact cleaner, such as
Techspray 1622-10S or equivalent, or by manually cleaning with cotton swabs dipped in high-
concentration (99%) isopropyl alcohol. Regardless of the method used, only cleaning products
approved for electronics and electrical applications should be employed, and no attempt

to scrape or scratch the contacts should be undertaken. If the problem persists after cleaning
the contacts, contact Mars Labs for further assistance.

Precautions:

Although Mars Labs is now supplying Titan hardware with connector dust caps to prevent the
intrusion of dust and dirt, it is recommended that current Titan users cover unused connectors
when the device is used in high dust/dirt environments. If connector dust caps are not available,
exposed connectors can be protected with small bits of painters tape, or any tape that doesn’t
leave a residue when removed (electrical tape or duct tape is not recommended for this
application).
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Titan Service Pack

The Titan Service Pack includes five useful utilities to assist with commonly used Titan operations
such as firmware updates and IP address changes, the import/export of channel data, GPS data
conversion into KML, and dataset decimation. The Titan Service Pack includes:

Titan CPU Firmware Updater Interface - A firmware updater utility for the Titan CPU.
Titan CPU IP Address Programmer - Utility for changing the IP address of the Titan CPU.

Excel - TCS Converter - Enables the transfer of channel data located on the TCS ‘Tags &
Channels’ screen to/from an Excel spreadsheet.

Titan GPS to KML Exporter - Converts TCS GPS data in .CSV format to . KML (Keyhole
Markup Language), permitting display of geographic data in an Earth browser such as
Google Earth.

Titan Dataset Decimator - A utility that decimates sensor data on selected dataset channels.

The Titan Service Pack is available free of charge for all Titan users. Download the Titan Service
Pack from the Mars Labs Knowledge Base:

http://wiki.marslabs.com/doku.php
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Appendix A: Power and Sensor Configurations
for Titan Pod & Mini-Recorder Hardware

This section provides information on power and common sensor connections.

Auxiliary Power Connector

The Auxiliary Power Connector is used to power the Titan devices for remote
applications, or whenever sensor excitation voltages are enabled. The connector
pinout is shown below. The voltage applied to Pin 2 (V+) is the recommended
operating voltage of the device (a label on the side of the device near the power
connector displays the operating voltage and connector pinout).

Pin 4 Pin 3

AUX Power Case GND
Pin 1 Pin 2
-V +V

For Titan BMS devices the Aux Power voltage applied to Pin 4 is distributed
to pin 5 on all input connectors (does not apply to Titan BSG or BDF devices).
Aux Power can be used as an additional excitation or control source.

WARNING: When using an external power source with a Titan device, always make
the connection to the device before applying power. Never hot plug a device under
any circumstances - hot plugging may damage the device!

NOTE: The mating connector for 4-pin Auxiliary Power input is available from the
following sources:

Mars Labs - P/AN MLCON10227
Description: 4-Pin Female CB and HAM Radio Microphone Plug

Radio Shack - P/N 274-001
Description: 4-Pin Female CB and HAM Radio Microphone Plug

Westlake Electrical Supply - P/N T609B
Description: 4-Pin Inline Female Mobile Connector

For more information on Titan Device Power, refer to Applications Note
APN-1005 - Titan Device Power
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Full Bridge Sensor: EXCITATION
+INPUT
GROUND
-INPUT

DB9 Connector: Bendix Connector:

Pin Pin
Assignment  Function Assignment Function
1 Ground A Programmable Excitation
2 QB Completion Resistor B + Input
3 Current source C - Input
4 ICP Capacitor D Ground
5 Auxiliary Voltage E QB Completion Resistor
6 Half Bridge Bias F Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation

NOTE: For Full Bridge configurations, the Input Dividers are disabled.

See Strain Sensor configuration (pg 60)

See Load Sensor configuration (pg56) -
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Half Bridge Sensor:

EXCITATION
+INPUT
—— -INPUT
——— HALF BRIDGE
BIAS
GROUND
DB9 Connector: Bendix Connector:
Pin Pin
Assignment  Function Assignment Function
1 Ground A Programmable Excitation
2 QB Completion Resistor B + Input
3 Current source C - Input
4 ICP Capacitor D Ground
5 Auxiliary Voltage E QB Completion Resistor
6 Half Bridge Bias F Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation

NOTE: For Half Bridge configurations, the Input Dividers are disabled.

e See Strain Sensor configuration (pg 60)
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Quarter Bridge Sensor:

DB9 Connector Wiring:

PIN 2

QB COMPLETION RESISTOR

PIN 8

+ INPUT

—— PIN7
-INPUT

—— PING6
HALF BRIDGE BIAS

PIN 1
GROUND

DB9 Connector:

Pin
Assignment

Function

[

O 00 NOoOW»n B~ WN

Ground

QB Completion Resistor
Current source

ICP Capacitor

Auxiliary Voltage

Half Bridge Bias

— Input

+ Input

Programmable Excitation

See Strain Sensor configuration (pg 60)

Bendix Connector Wiring:

PIN E
QB COMPLETION RESISTOR

PIN B
+ INPUT

—— PINC
-INPUT

L PINF
HALF BRIDGE BIAS

PIN A
EXCITATION

Bendix Connector:

Pin
Assignment Function

Programmable Excitation
+ Input

- Input

Ground

QB Completion Resistor
Half Bridge Bias

TmMmO O W >

NOTE: For Quarter Bridge configurations, the Input Dividers are disabled.
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Voltage Sensor:

+ INPUT
+
-INPUT
DB9 Connector: Bendix Connector:
Pin Pin
Assignment  Function Assignment Function
1 Ground A Programmable Excitation
2 QB Completion Resistor B + Input
3 Current source C - Input
4 ICP Capacitor D Ground
5 Auxiliary Voltage E QB Completion Resistor
6 Half Bridge Bias F Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation

NOTE: For Voltage Sensor configurations, the input dividers must be ON.

1o See \oltage Sensor configuration (pg 66)
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String Pot Sensor (Cable Extension Transducer):

+ INPUT
EXCITATION
-INPUT
GND
DB9 Connector: Bendix Connector:
Pin Pin
Assignment  Function Assignment Function
1 Ground A Programmable Excitation
2 QB Completion Resistor B + Input
3 Current source C - Input
4 ICP Capacitor D Ground
5 Auxiliary Voltage E QB Completion Resistor
6 Half Bridge Bias F Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation

NOTE: For String Pot configurations, the input dividers must be OFF.

See Displacement Sensor configuration (pg 55) 163
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RVIT (Rotary Variable Inductive Transducer), 60 Degrees:

+ INPUT
OUTPUT
COMMON CINPUT
5VDC GROUND
EXCITATION
DB9 Connector: Bendix Connector:

Pin Pin
Assignment  Function Assignment Function
1 Ground A Programmable Excitation
2 QB Completion Resistor B + Input
3 Current source C - Input
4 ICP Capacitor D Ground
5 Aucxiliary Voltage E QB Completion Resistor
6 Half Bridge Bias F Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation

NOTES:

1. For RVIT configurations, the input dividers must be ON.

2. The configuration shown above is for the Schaevitz Sensors Model RVIT-15-60.
For other RVIT sensors, consult the manufacturer’s data sheet
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Frequency Sensor - Generator:

+ INPUT

- INPUT

For Frequency Sensor inputs:

TCS GAIN >4
Input signal > 4Vpp
DB9 Connector: Bendix Connector:
Pin Pin
Assignment  Function Assignment Function
1 Ground A Programmable Excitation
2 QB Completion Resistor B + Input
3 Current source C - Input
4 ICP Capacitor D Ground
5 Auxiliary Voltage E QB Completion Resistor
6 Half Bridge Bias F Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation
NOTES:

1. Frequency sensors are only supported on channels 1, 8 and 16; only one
frequency sensor may be used at a time.

2. When a Frequency Sensor is used, the GPS Pulse Per Second (PPS) option
must be disabled in both the Device Configuration and the Digital Pod
configuration screens in TCS.

3. Frequency sensor measurements are valid to approximately 7 KHz

See Digital Sensor configuration (pg 54) s
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Frequency Sensor - Switch Closure:

—— EXCITATION
1K
Iy +INPUT
¥ GROUND
DB9 Connector: Bendix Connector:
Pin Pin
Assignment  Function Assignment Function
1 Ground A Programmable Excitation
2 QB Completion Resistor B + Input
3 Current source C - Input
4 ICP Capacitor D Ground
5 Auxiliary Voltage E QB Completion Resistor
6 Half Bridge Bias F Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation

NOTES:

1. Frequency sensors are only supported on channels 1, 8 and 16; only one

frequency sensor may be used at a time.

2. Frequency sensors measurements are valid to approximately 7 KHz

See Digital Sensor configuration (pg 52)
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Thermocouple Sensor:

YELLOW

< RED

DB9 Connector:

Pin
Assignment  Function
1 Ground
2 QB Completion Resistor
3 Current source
4 ICP Capacitor
5 Auxiliary Voltage
6 Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation
NOTES:

+ INPUT

-INPUT

Bendix Connector:

Pin

Assignment

Function

mTmoOOwe>

Programmable Excitation
+ Input

- Input

Ground

QB Completion Resistor
Half Bridge Bias

1. The colors displayed above are for a Type K thermocouple.
2. Titan Input Modules with firmware versions earlier then 0.27.3 require a 100K
resistor connected between the + Input (pin 8) and Excitation (pin 9).

See Thermocouple Sensor configuration (pg 61)
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ICP Sensor:

PIN 8
+ INPUT

PIN 4
ICP CAPACITOR

To BNC . PIN 3
Center Conductor CURRENT SOURCE

BNC ¢ PIN 1
Shield GND

DB9 Connector:

Pin
Assignment  Function

Ground
QB Completion Resistor
Current source
ICP Capacitor
Auxiliary Voltage
Half Bridge Bias
— Input
+ Input
Programmable Excitation

[N

O 00 3O i D WD

NOTES:
1. For ICP configurations, current = 2.5mA

2. Titan BMS devices provide an ICP capacitor on pin 4 and should be wired as shown.
Older Titan AMS devices did not provide an internal ICP capacitor on pin 4; this
capacitor had to be added externally between pin 8 and pin 3. Titan ICP DB9/BNC
adapters originally made for AMS devices included a capacitor between pins 3 and 8;
these adapters can be used without modifications on Titan BMS devices.
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Dytran Sensor:

DYTRAN

WHITE

RED

BLACK/SHIELD

GREEN

DB9 Connector:

Pin
Assignment  Function

Ground
QB Completion Resistor
Current source
ICP Capacitor
Auxiliary Voltage
Half Bridge Bias
— Input
+ Input
Programmable Excitation

[EEN

O 00 N U = W

EXCITATION

+ INPUT

GROUND

-INPUT

Bendix Connector:

Pin
Assignment Function
A Programmable Excitation
B + Input
C - Input
D Ground
E QB Completion Resistor
F Half Bridge Bias

NOTE: For Solid State Accelerometer configurations, Input Dividers are disabled.

See Accelerometer Sensor configuration (pg 52)
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Microphone (Condenser):
10mf, Tant. 16V

5 +i I +INPUT
XLR 6.8K
3
EXCITATION
2
6.8K
1
_‘|7 10mf, Tant. 16V
: = -INPUT
DB9 Connector: Bendix Connector:
Pin Pin
Assignment  Function Assignment Function
1 Ground A Programmable Excitation
2 QB Completion Resistor B + Input
3 Current source C - Input
4 ICP Capacitor D Ground
5 Auxiliary Voltage E QB Completion Resistor
6 Half Bridge Bias F Half Bridge Bias
7 — Input
8 + Input
9 Programmable Excitation

NOTES: 1. Adjust excitation for 11.5V
2. Input Dividers must be ON
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Appendix B: Scan Rates and Supported Configurations

The Scan Rate drop down on the Device Configuration screen provides three ranges of available
operating rates: Low, High, and Very High Speed Modes.

Low Speed Mode provides a range of 10 to 1200 samples per second per channel. The available
Low Speed rates are:
10, 20, 32, 40, 50, 64, 80, 100, 128, 200, 204.8, 300, 400, 409.6, 512, 600, 1024, and 1200.

High Speed Mode provides a range of 128 to 10,000 samples per second per channel. The
available High Speed Rates are:

128, 200, 204.8, 250, 256, 400, 409.6, 500, 512, 1000, 1024, 2000, 2048, 2400*, 2500, 4000,
4800*, 5000, 8000, 8192, 9600*, and 10K.

NOTE: Sample rates marked with an asterisk (*) are only available on
Titan devices with firmware version 0.34.20 or higher installed.

Very High Speed Mode provides a range of 11,025 to 60,000 samples per second per channel.
Available Very High Speed Rates are:
11.025K, 20K, 22.050K, 25K, 30K, 40K, 44.1K, 48K, 50K, and 60K.

NOTE: For all speeds, the Filter Frequency parameter sets the frequency of the anti-
aliasing filter. For High Speed and Very High Speed Modes, the filter is automatically

set to 0.49 of the selected scan rate. For Low Speed Mode, the filter is selectable; the
available frequencies are: Bypassed, 5, 10, 20, 40, 50, 80, 100, 150, and 200 Hz.

All Titan High Speed devices support Low Speed and High Speed operation, although not at
every available scan rate. Refer to the Data Sheet or User Manual of the respective device for a
list of supported rates. Very High Speed (VHS) rates only apply to Titan II, Titan CAI, and Titan
CPUO8V devices. If you attempt to connect to devices that do not support VHS mode, TCS will
automatically switch to a lower speed mode, but leave all other test configurations unaffected. A
few Titan devices, such as the Titan CPUO8 and CPX Expander, will allow you to connect at the
selected VHS rate, but will issue an error if you attempt to scan.

Maximum Configurations

A single Titan Input Module supports up to 16 analog channels, plus digital channels. For a
single module, the operational performance is largely determined by the speed of the serial
connection link, which dictates the maximum sample rate and the maximum number of
supported channels. Likewise, the speed of the connection link imposes the same limitations on
the maximum sample rate and number of supported channels when Titan Channel Multiplexers
and/or Titan Expanders are used to create larger channel-count systems.
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In use, Titan CPU Channel Multiplexers with RJ-45 connectors set all serial connections to 3M.
For a Titan model CPUOS, for example, this connection speed will support up to 8 Input Modules
(128 analog channels total) at 2500 samples/second, with sufficient bandwidth left to support a
single GPS or Digital Pod. This combination of modules, channels, and sample rate represents a
maximum system configuration. Attempting to run this system at a higher sample rate will result
in errors because the amount of additional data generated will exceed the ability of the system to
transfer the data over the 3M serial link. Thus, the speed of the connection link ultimately places
limitations on the size of the test system, the maximum sample rate, and the maximum number of
supported channels.

Since the speed of the connection link is static and unchangeable, trade-offs can be made in other
areas to gain more channels or attain higher sample rates depending on the test requirements.

Although the system size, sample rate, and number of channels can be freely selected in TCS, the
software offers no assistance to configuring optimal test systems that will work within throughput
limits. TCS currently places no restrictions on the selection of configuration parameters based

on prior selections, and this can result in test system configurations that are incompatible with

the serial link limit. Mars Labs is aware of the issue and is considering a number of possible
improvements to TCS that will aid the end user. Until such time that a solution becomes available,
the following is offered for guidance in creating large channel-count test systems:

MAXIMUM SUPPORTED CHANNELS BY SCAN RATE

VERY HIGH SPEED 11.025K -50K | B0K

cML 80 | 64
(w/C-series Input Modules only)

HIGH SPEED 128-2500 | 4000 | 4096 | aso0 | so00 | sooo | s1e2 | 9so0 | 10k
CPUDB 128 64 | 48 2 | 32 nA | A NA [ A
CPUOBY 128 128 128 128 104

TITAN CHANNEL MULTIPLEXERS

(8 modules at 13
channels each)

v VERY HIGH SPEED 11.025K | 16K 20K - 30K | 40K - 44 1K | 48K - 50K | G0K
o
W | CMLwCMX04 Pod Expanders | 320 | 256 128 | 9 | 72 | es
=
<
[-Y
&
z HIGH SPEED 128 - 1024 2000 | 2048 - 5000 | 8000 - 10K
2 CPX03 Expander w/CPUOB 384 256 NIA NIA
= CPX03 Expander w/CPUOSV 384 384 256 NIA
NOTES:

1. Values shown are for systems configured exclusively with analog sensors.

2. For all CPU and Expander configurations, each connected Input Module should have
approximately the same number of channels assigned. Configurations that are not balanced
in this manner may not support the stated maximum number of channels for a given scan
rate and may exhibit reduced performance or, in extreme instances, result in data drops.
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Additional Considerations for Systems that include GPS or Digital Pod

When GPS or Digital Pod data is included as a part of the acquisition, the additional data
loading can impose further limitations on the maximum size of the system. The following
configurations are offered for guidance in optimized large channel-count systems:

Titan model CPUOS:

For Analog + GPS configurations -
128 channels [8 modules (16 ch/pod) + 1 GPS] - 2500 s/s max
64 channels [4 modules (16 ch/pod) + 1 GPS] - 4000 s/s max
32 channels [2 modules (16 ch/od) + 1 GPS] - 5000 s/s max

For Analog + Digital Pod (2 CAN + IMU + GPS) configurations -
128 channels [8 modules (16 ch/pod) + 1 DP] - 2500 s/s max
56 channels [3 modules (16 ch/pod) + 1 module (8/ch) w/DP] - 4000 s/s max
24 channels [1 modules (16 ch) + 1 module (8/ch) w/DP] - 5000 s/s max

Titan model CPUO8V:

For Analog + GPS configurations -
128 channels [8 modules (16 ch/pod) + 1 GPS] - 5000 s/s max
118 channels [7 modules (16 ch/pod) + 1 module (6/ch) w/GPS] - 8192 s/s max
97 channels [7 modules (13 ch/pod) + 1 module (6¢ch) w/GPS] - 10,000 s/s max

For Analog + Digital Pod (2 CAN + IMU + GPS) configurations -

128 channels [8 modules (16 ch/pod) + 1 DP] - 2500 s/s max
56 channels [3 modules (16 ch/pod) + 1 module (8/ch) w/DP] - 5000 s/s max
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Appendix C: TCS Changelog

This section lists the history of major changes and additions to TCS

V3.3.5 - [8/9/18]

Added ‘Concatenated Recording’ option on the Recordings & Triggers screen.
Added Single Channel Export option (‘Select on Export”).

Added ‘Auto-Start’ option on the Device Configuration screen.

Updated the IMU Euler Angle display

Changed the Displacement Sensor default condition to Input Dividers OFF
Implemented Helper Icons

Modified the In-Vehicle Display panel to improve readability on small screens

V3.3.4 - [2/22/18]

Added option to TCS Settings to disable Monitor Mode in CPU configurations.

V3.3.3 - [11/20/17]

Corrected method of calculating the HDFS5 export path so that the launch of the HDF5
reviewer will see the generated file even if the .tdf file had been renamed outside of TCS.
When enabled, CPU Monitor Mode is highlighted yellow with a message indicating that
the modules are no longer synchronized by the CPU clock.

Added serial data rates for CAI pods.

Implemented a prototype WFT-based speed on the In-Vehicle Display targeting an averaged
speed from all 4 wheels (~ SHz update rate).

Added a lockout with message if more than one pod selects the digital pod.

Implemented ‘File Renaming’ feature (see page 127).

V3.3.2 - [1/19/17]

Added speed support for the Titan CAI Mini-Recorder

Added ‘Pascals’ & ‘PSI” unit options to Engineering Units

Customized the Engineering Units drop-down menu to display the units appropriate for the
chosen sensor.

TCS User Manual - Added ‘Hardware Connection Issues’ to Notes & Known Issues section
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V3.3.1 - [10/24/16]

Implemented multiple review windows in the Export tab

Changed ‘Very High Speed’ mode selection to be available only for Titan II devices

Permit subsection selections in the FFT Reviewer window to be exported as separate TDF files
Add the ability to display no channels in Multi-Plot review screens

Corrected an issue in the Single and Multiple Pod Monitor screens where Frequency Sensor
data was displayed as having exceeded peak values (as indicated by a red color) when the
data was still within acceptable limits.

Added tiling of HDF5 reviewer windows when opening from the Export panel.

Corrected an issue where the HDFS5 reviewer failed to launch in the Export reviewer.
Implemented WAVIEEE export file format (allows transform-scaled data to be viewed

in standard PC sound applications)

Implemented HDF5 Multi-Plot reviewer capability to run on 64-bit machines

Added initial 24-bit analog data stream support

Initial implementation of a new‘Test Control’ screen to the In-Vehicle Display

V3.3.0 - [3/31/16]

Added high precision, double based HDFS5 export supporting high precision location data
Corrected calibration issue with digital gains (256 & 512)

Implemented Demo Mode

Deleted ‘MODE’ dropdown on the Load sensor screen

Corrected FFT channel dropdown issue on the Export screen

Added Help link function key [F12]

TCS User Manual - Added accelerometer sensor and condenser wiring diagrams

V3.1.9 - [1/6/15]

Implemented Error Logging

Added ‘Error’ hyperlink to the Export screen and anchored ‘Export” and ‘Error’ hyperlinks to
new location.

Enabled File Partitioning for CPU and CPX devices

Increased the number of samples for the Capture function from 30K to 1.2M.

Improved the responsiveness to the ‘Get Info’ request for the CPX Expander.

V3.1.8 - [8/12/15]

Added Poisson’s Ratio data entry field to the Strain Sensor Type (entry field is not
currently implemented)
Added ‘Default Display’ checkbox to ‘Tags & Channels’ screen
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V3.1.7 - [5/28/15]

Implemented Multi-Plot Data Review

Added Very High Speed Scan Rate selection for Titan II devices

Added inverted gain selections

Added note on WFT configurations (pg 86)

Fixed ‘blank screen’ error that occurred when loading a configuration file that was
not located in the Mars Labs directory

Corrected export issue with CPU GPS/PPS data

V3.1.6 - [4/23/15]

Improved GPS sync performance on files with dropped PPS pulses
Added acknowledgement (ACK) enable function to Digital Pod configuration window

V3.1.0 [7/1/14]

Added three additional scan rates (2400, 4800 and 9600 Hz) to High-Speed mode. If the pod
does not support the chosen scan rate, an error will be reported when scanning is attempted.
Allowed Titan CPU to be set to scan rates of 8000, 8192, 9600 and 10,000 Hz.

Increased the maximum number of pods supported to 64 (1024 channels total).

Changed Single Pod Monitor screen to display up to 16 Pseudo Channels.

Added overload indication to the Single Pod Monitor screen.

Added support for sending Trigger Alarm Outputs to GPIOs on supported Titan devices
(currently only the Titan Mini-CPU).

Changed the parsing of the NEMA GPS $GPRMC message to recognize 3 digits after the
decimal point in the timestamp.

Set the initial gain of thermocouple sensors to 64.

Fixed bug where accelerometer sensor excitation value changes back to 2.048V when
editing the sensor settings.

Fixed bug parsing DBC files with extra spaces.

Fixed bug parsing big endian CAN data.

Fixed bug that caused Bit Length values to not display in J1939 editor.

Corrected problem sending large .tcf files to Mini-Recorder.

Fixed bug that caused all file dates on the CPU to appear to be created in the current year.
Fixed bug that caused Titan CPU files created more than 6 months ago to not appear in the
‘Browse Remote Files’ list.

Fixed bug where “Incomplete Scan” would be erroneously reported when exporting a .tdf file.

V3.0.5 [9/7/13]

ADMAS GPS supported in HDF

Added support for CPX Expander

Faster connection & configuration

Support for custom request-based CAN channels

Support for importing files into the Mars Labs directory

Corrected a potential error caused by the interaction of redundant recording and remote switch
Added support for changing the endianness of J1939 channels
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V3.0.4 [6/3/13]

Corrected a potential error in setting Per-channel Excitation

Corrected an error in connecting to a DAC/Pod systems in Windows 7
Various stability improvements in TCP/IP communication.

Corrected an error if any received Device Information field is blank.

Added a visual indicator to display missing or erroneous Device Information data
Added ‘Get Full Device Info’ checkbox to the Device Configuration screen.
Implemented Pseudo Channel functionality, including plotting and exporting
Added a Sensor Browser to the Tags and Channels screen

Incorporated Titan device firmware update programming

Added RCAL functionality to the ‘Other’ sensor type

Expanded TCS triggers

Added automated Baud Rate configuration commands

Added Metadata functionality

Added File Synchronization and File Partitioning options

Added Reset CPU Index function

Implemented Peak Detection in Min-Max and Multiple Plots display
Added Alarm Indicators

Added Connection Logger

Incorporated Titan Quick Start Manual

Added label color-codes to the Review Data screen

Added multi-function Calculator

V2.7.4.3 [6/15/12]

Removed a condition that caused exporting issues with a Titan CPU

V2.7.4.2 [5/18/12]

Corrects an issue with PPS exports

The baud rate ‘SET’ checkbox defaults to the unchecked condition

Baud rate ‘SET’ functionality limited to 3M or 921,600

TCS now sends double ‘STOP’ commands (addresses a DAC-specific issue)
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Appendix D: Titan Firmware Changelog

This section lists the history of major changes and additions to the Titan High Speed
Firmware. For optimum performance, Titan Input Modules should always have the latest
firmware installed unless otherwise directed by Mars Labs (see Service Bulletins).

V0.34.28 - Released 8/6/18
No Service Bulletin issued

Implemented IMU support on the Titan Auxiliary Port (AKA GPS Port)

V0.34.27 - Not Released

V0.34.26 - Released 3/31/16
Service Bulletin SB-2355

Implemented corrective measures to mitigate potential issues in the event of electrostatic
discharge (ESD)

Corrected a calibration issue at high gain setting (256 & 512) when CAL+ or CAL -

was enabled

Added thru-the-device firmware updating capability for Mini-Recorders with

Internal Digital Pods

V0.34.24 - \V0.34.25 - Not Released

V0.34.23 - Released 7/27/15
Service Bulletin SB-2329

Improved the throughput of devices that include an Internal Digital Pod

Corrected issues affecting positive and negative gain settings (256 & 512) identified in
SB-2325-1

Corrected a data synchronization issue that occurred when Mini-Recorders with different
firmware versions (v0.34.18 and earlier, and v0.34.20 and later) were connected to a Titan
CPU. The issue involved a 6-scan skew between devices running in High Speed mode.
The skew only occurred the first time the system was run after power up; it did not occur
on subsequent runs.

Corrected an issue introduced in v0.34.20 dealing with high speed scans over a

serial connection (RJ45 Comm Port).

V0.34.22 - Beta - Released 7/6/15
Service Bulletin SB-2326

Improved the throughput of devices that include an Internal Digital Pod

V0.34.21 - Not Released
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V0.34.20 - Released 5/28/15
Service Bulletin SB-2322
Service Bulletin SB-2325-1 (bug identified in VV0.34.20)
- Implemented inverted gain support (provides polarity inversion - supported in TCS v3.1.7
and higher)
- Added support for 2400, 4800, and 9600 scan rates
- Improved Digital Pod throughput for large data files
- Increased Thermocouple normalization time (removes stepped response at scan startup)

V0.34.19 - Not Released

VV0.34.18 - Released 4/23/15
Service Bulletin SB-1277
- Update guarantees that the 3 GPS NMEA messages contain the same timestamp.

V0.34.17 - Not Released

V0.34.16 - Released 11/26/14

Service Bulletin SB-2297
- Provides improved noise performance on channels 1 and 15
- Implemented clock output support for USB-based CPUs.

V0.34.15 - Not Released

V0.34.14 - Beta - Released 11/4/14
No Service Bulletin issued
- Implemented clock output support for USB-based CPUs.

V0.34.13 - Not Released

V0.34.12 - Released 4/4/14
Service Bulletin SB-2255
- Corrects an issue where the Thermocouple type is incorrectly set when scanning is initiated
by engaging the Record switch or by using AutoRecord
- Added support for the Titan Mini-DAC expansion card

V0.34.1 - VV0.34.11 - Not Released

V0.34.0 - Released 7/18/13
No Service Bulletin issued
- Corrects an issue where the Thermocouple type is incorrectly set when scanning is initiated
by engaging the Record switch or by using AutoRecord.
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Appendix E: Acknowledgements

This section acknowledges the software libraries and utilities used in TCS in order to comply with
licensing and copyright requirements.
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ZedGraph Lesser General Public License (LGPL) notice:

ZedGraph Class Library - A Flexible Line Graph/Bar Graph Library in C#
Copyright (C) 2004 John Champion

This library is free software; you can redistribute it and/or modify it under the terms of the
GNU Lesser General Public License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public License for more
details.

A copy of the full LGPL license and the source code is located in the TCS install directory.

HDF5DotNet Software Library and Utilities Copyright Notice and License:

HDFS5 (Hierarchical Data Format 5) Software Library and Ultilities
Copyright 2006-2013 by The HDF Group.

NCSA HDFS5 (Hierarchical Data Format 5) Software Library and Utilities
Copyright 1998-2006 by the Board of Trustees of the University of Illinois.

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

for any purpose (including commercial purposes) provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions, and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of
conditions, and the following disclaimer in the documentation and/or materials provided
with the distribution.

3. In addition, redistributions of modified forms of the source or binary code must carry
prominent notices stating that the original code was changed and the date of the change.
4. All publications or advertising materials mentioning features or use of this software are
asked, but not required, to acknowledge that it was developed by The HDF Group and
by the National Center for Supercomputing Applications at the University of Illinois at
Urbana-Champaign and credit the contributors.
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5. Neither the name of The HDF Group, the name of the University, nor the name of
any Contributor may be used to endorse or promote products derived from this software
without specific prior written permission from The HDF Group, the University, or the
Contributor, respectively.

DISCLAIMER: THIS SOFTWARE IS PROVIDED BY THE HDF GROUP AND

THE CONTRIBUTORS “AS IS” WITH NO WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED. In no event shall The HDF Group or the Contributors be liable
for any damages suffered by the users arising out of the use of this software, even if advised
of the possibility of such damage.

Contributors: National Center for Supercomputing Applications (NCSA) at the University of
[llinois, Fortner Software, Unidata Program Center (netCDF), The Independent JPEG Group
(JPEG), Jean-loup Gailly and Mark Adler (gzip), and Digital Equipment Corporation (DEC).

Portions of HDF5 were developed with support from the Lawrence Berkeley National
Laboratory (LBNL) and the United States Department of Energy under Prime Contract No.
DE-AC02-05CH11231.

Portions of HDF5 were developed with support from the University of California, Lawrence
Livermore National Laboratory (UC LLNL). The following statement applies to those
portions of the product and must be retained in any redistribution of source code, binaries,
documentation, and/or accompanying materials:

This work was partially produced at the University of California, Lawrence Livermore
National Laboratory (UC LLNL) under contract no. W-7405-ENG-48 (Contract 48)
between the U.S. Department of Energy (DOE) and The Regents of the University of
California (University) for the operation of UC LLNL.

DISCLAIMER: This work was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor the University
of California nor any of their employees, makes any warranty, express or implied, or
assumes any liability or responsibility for the accuracy, completeness, or usefulness

of any information, apparatus, product, or process disclosed, or represents that its use
would not infringe privately- owned rights. Reference herein to any specific commercial
products, process, or service by trade name, trademark, manufacturer, or otherwise, does
not necessarily constitute or imply its endorsement, recommendation, or favoring by

the United States Government or the University of California. The views and opinions
of authors expressed herein do not necessarily state or reflect those of the United States
Government or the University of California, and shall not be used for advertising or
product endorsement purposes.
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Binding List View License & Notice:

Copyright (¢) 2006, Andrew Davey
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list
of conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

DISCLAIMER: THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS

AND CONTRIBUTORS “AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

The views and conclusions contained in the software and documentation are those of the
authors and should not be interpreted as representing official policies, either expressed or
implied, of the FreeBSD Project.
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