K-Box: Product Manual

Introduction

The K-Box is Influx's stackable instrumentation compatible with the ReXgen and
Rebel range of data loggers. It can also be integrated with any device configured
via DBC files, other logger systems, or output signals CAN to the Rebel Dash
display.

The K-Box is an ideal solution for applications that require a large number of
thermocouples and analog inputs. The K-Box's accurate sensor data is transmitted
periodically on the CAN bus, enabling multiple devices to be connected. The K-Box
CAN bus settings, calibration, and sampling rates are all easily configurable, and
these settings are stored within the K-Box even when the device is not powered.

Advantages:


https://docs.influxtechnology.com/rexgen-series-product-manuals/
https://docs.influxtechnology.com/rebel-series/
https://docs.influxtechnology.com/rebel-dash-product-manual/
https://docs.influxtechnology.com/rebel-dash-product-manual/
https://docs.influxtechnology.com/rebel-dash-product-manual/

Wide switchable software voltage input ranges *80V, £40V, £20V or +10V.

Accuracy: - Analog £0.0015%, Thermocouples +0.08%.

High input impedance.

They have isolated Differential Inputs to prevent earthing problems.

Key features:

* Stackable enclosure.
* Simple signal configuration using a DBC file.

* Each unit enables up to 8 K-type connections at a 20Hz sampling rate and 8
analog inputs at a 1kHz sampling rate.

e Pulse Width Measurement: 3 inputs frequency measurements or pulse
measurements.

* Regulated +5V and +12V output power supply for external sensors.

* |nstrumentation data time is synchronised with the recorded vehicle network
data.

* Analog inputs and thermocouple inputs are galvanically isolated.
* Connect and measure data from up to 4 |IEPE sensors using the K-IEPE addon.

* Measure temperature using RTDs with K-PT100/1000 addon.

Technical Specification:

Technical Data Description
Power supply 6V to 36V DC.
Interfaces CAN Bus

PC interfaces None

Dimension (L115xH79xW105) / Weight 4509

Encl
nclosure /1P65 | ABS

Environmental -40°C to +85°C Humidity max 90%

5V and 24V (Max current drawn 80 mA

[
Output voltages combined)



Analog Inputs

Number of channels
Accuracy

Software switchable range

Resolution (ADC)

Max Sampling Rate

Input impedance

Max input voltage
Thermocouple Inputs
Number of channels
Accuracy
Measurement Range
Max Sampling Rate
Maximum input voltage

Digital Input / Output

Number of channels

Input switching thresholds

Input leakage current

Output states

Output drive capability (OK):

Collector-emitter voltage
Collector current (DC)

Saturation voltage (OK on)

8 Bipolar differential inputs
+0.0015%

+80V, 40V, £20V, 10V
16 Bit

1 KHz (all 8 channels), 2 KHz (4Channels),
10 KHz (2 Channels)

>4 M Ohm

+75 Analog Ground, +34V Analog inputs

8 J/K/T-type inputs

+1°C accuracy

Measurement: -200 °C to 1250 °C
10 Hz (all 8 channels)

33V

x4 unipolar single-ended hardware
configured as inputs or outputs

Low < 1.5V
High > 2.0V (up to 12V)
< 10nA

(Optional) Open collector - 510 Ohm

45V max

10mA max

< 0.5V



Equivalent on-resistance < 5100hm
Leakage current at OK off < SUuA

Digital input -8V to +12V; Digital output OV
Min-max applied voltage to +40V power supply, which limits the
current to 10mA

3 digital input frequency measurements up
to 100kHz or pulse measurements. (min 100

PWM
Nano sec) (between pulses 10



Connecting and powering the K-Box

The K-Box is powered via the CAN and power connectors. It has been designed
with CiA® 102 pinout for the CAN bus and power to connect the device as easily as
possible.

Most commonly, it will be powered from a Rebel Logger using the Multi-Connect
Cable, but you can also power it via pin 9 (4.5 to 36V) and pin-5 PowerGND of the
nine-pin Sub-D connectors. If connected via the Multi-connect cable, the CAN 1
(MS) bus is also connected, allowing the logger to record the data transmitted from
the K-Box.
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a) Setup for interfacing ReXgen Device with K-Box



(G) Notes:

e When using a ReXgen Air device with K-Box device, be sure to get in touch with
the technical support team at Influx.

b) Setup for interfacing Rebel Device with K-Box.



Dig/An

Aux/CAN1

]

CANZ/LINO

CANO/PWR

CAN3/LINT

/N Warning:

e Several K-Boxes can be daisy chained via the additional DB9 Connector; however,
they must have power supplied separately via power breakout in the Cable, not via
the Logger. It can also be used to connect other devices, such as the Rebel Dash.



INFLUX p— INFLUX p— INELUX
- REXGEM / REBEL K-BOX K-BOX
CAN
P
INFLUX INFLLX INFLLUIX
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The pinout of the required Cable between the two K-Boxes is as follows:

DBY9 Male DB9 Female
SHIELD

CANL
CANH
Power GND

L, T - S FY I N ]

+12V GND
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Enable the AUX Power setting
within the Logger Configuration

(i) Note:

e Not not required when conneced via any of the ReXgen devices and the ReXdesk
software

If you power it from the Logger, the Logger will need to be powered from the
vehicle or an external power source (NOT just via USB), and you will need to ensure
the AUX power feature in the Configuration is set to “On". To do this, follow the
Steps Below:

Right-click on the “Project” you want to configure and select “Properties”. If you
need to create a configuration, it is detailed in this document's ‘Loading the K-Box
configuration into Dialog’ section.


https://docs.influxtechnology.com/dialog-software-user-guide/

Projects Import

/*t‘ Wizard New Project H_T‘_ New Configuration _|J_|u_ N

Local Projects Vehide
@ . §1] Demg Fosbiaues
a5 E..t\ ﬂ.f'_ New Configuration

u

" | .. '—-|.
J.U,|+ New Bus

-

Triggers

Rebel Dash Demo

@; New/Edit Conversion Table
B, | New/Edit Output Signal
E
&

Message Constructor

Properties
Copy
¥
X | pelete Del
Send Configuration to SD Card 4
Server »

E' Import Configuration
Export 4

Pronerlies Stream Channels

Once the Edit Configuration window is displayed, click the “Settings” tab and
checkmark Aux Power On.
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Edit Configuration X

Keep Alive Settings
w
o
fé Keep &live [min) Background Keep Alive (min)
ol |20 | [e0
[+
Q
2
(=
=
[=%
[-T]
2
“| settings

[ s Power On

Use the Aux power ON to turn on devices
such as the Dash display and K-Box.
Please refer to user manual for more details.

Default Cancel

Click "OK" to set the Aux Power on Setting in the Configuration.

Send the Configuration to the Logger by right-clicking on the “Project” and
choosing “Send Configuration to the Logger.”



Projects Import

/*a‘ Wizard New Project H'-Tl- New Configuration m N
Local Projects Vehide
© .« §l} Demo Pastianet
2GRN o ”f'_ New Configuration
4 .. —
= - J-ul-i- New Bus
a
E Triggers ’
E le_ New/Edit Conversion Table
o —
B, | New/Edtt Output Signal
E‘é Message Constructor
% Properties
Ei| cony
K
X | pelete Del
"Ei Send Configuration to the Logger
Send Configuration to SD Card 4
" Server y
E’ Import Configuration
Export »
Pronerlies Stream Channels
(@ Notes:

e Within the 'Project’, you should have the bus that the K-Box is connected to set as
CAN 1 (MS) if you are using the AUX connector of the Multi Connect Cable.

If you have the CAN bus that the K-Box is connected to set to the correct speed

within your project, you will see the Status Light on Solid Orange and the CAN Light

on Solid Green. If it is flashing green, the CAN bus is misconfigured; check the

speed and termination.
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Configuring the K-Box

The K-Box comes pre-configured, but the configuration is programmable using the
K-Box Calibration utility. It requires installing a Kvaser Leaf Light, Memorator or an
Influx Rebel CT or LT and installing the K-Box Calibration utility.

CAN
KVASER
- Leaf Light or | INFLUX
Memorator r K-BOX
12V
This could be via
a Rebel CT/LT with
12V on the OBD
Connector
For the above example, please install the Kvaser Drivers.
\_ CAN
- INFLUX INFLUX
REXGEN / REBEL K-BOX

12v
This could be via a ReXgen /
Rebel with 12V on the OBD
Connector

For the above example, please install the Rebel Drivers.
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Installing the Kvaser Drivers

Download the Kavaser Drivers for Windows. They are located at:

Downloads - Kvaser Drivers, Documentation, Software, more...

Kvaser

Run kvaser_drivers_setup.exe

Click Next to start the Installation.

{7 Kvaser CAN Drivers Setup

Installation Wizard

@ Welcome to the Kvaser CAN Dnivers
S

CAN Drivers version 5. 15.

Click Next to continue.

Next >

Click Next after viewing the documentation (optional).

This wizard will guide you through the installation of Kvaser

This package contains both 32-bit and 64-bit drivers. The
appropriate type will be selected automatically. All types of
Windows, from Windows XP and onwards, are supported.

Cancel

X

14


https://www.kvaser.com/downloads/

(59 Kvaser CAN Drivers Setup — X

Release Notes
Before installation, you should read the release notes carefully.

Press any one of the buttons to display the indicated document.

Display Release Notes

Display Installation Instructions

Mullsoft Install System w2.46

<Eack§Next>ECancd‘

..............................

Select the item(s) you wish to install (at least one is needed to install the Drivers).
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(59 Kvaser CAN Drivers Setup — X

Choose Components
o Choose which features of Kvaser CAN Drivers you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: Drivers (32/64-bit x86) Position vour mouse
D Start Menu Shortcuts Over a u:-;rﬂpu:nr:erut to
[] GUI tools see its description,
[] 32534 driver
Space required: 23.2MB
Mullsoft Install System w2.46
< Back Next> |  Cancel

Choose or confirm the location where you wish to install the drivers.



(59 Kvaser CAN Drivers Setup — X

Choose Install Location
Choose the folder in which to install Kvaser CAN Drivers.

Setup will install Kvaser CAN Drivers in the following folder. To install in a different folder, dick
Browse and select another folder. Click Install to start the installation.

Destination Folder

Space required: 23.2MB
Space available: 376.1GB

Mullsoft Install System w2.46

< Back Instal | = Cancel

The Drivers will be installed. Click “Close"” once the process is complete.



(» Kvaser CAN Drivers Setup

%

Installation Complete

Setup was completed successfully.

Completed

Show details

Mullsoft Install System w2.46

RTETTT Ty TR
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Installing ReXgen J2534 Drivers

Download the ReXgen J2534 Driver by clicking the below link and execute the file.

- https://downloads.influxtechnology.com/ReXdesk/Rexgen_J2534_Installer.zip

Double click on ReXgen j2534 Installer.

I Rexgen_J2534 Installer (1) x +
- T C [J > Downloads > Rexgen_J2534_ Installer (1)
3 Mew o @ @T] = T.II' Tl Sort = View
Mame Date modified Type Size
- Today
@ Rexgen_J2534_Installer 19-06-2024 10:47 Application 1,022 KB

Click 'Cancel' to abort installation.
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https://downloads.influxtechnology.com/ReXdesk/Rexgen_J2534_Installer.zip
https://downloads.influxtechnology.com/ReXdesk/Rexgen_J2534_Installer.zip

ﬁ_' Ffrr:‘rn_l.’ ?pi_'n(,“l!rf e

a Rexgen 12534 Installaton

Extractng Ses to temporary folder
Extraceng fom Rexgen_J2534 [rstaler. exe

Extractng RGUSEBdrv.d

Irstalaton progress

Click 'Install'.
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% Rexgen J2534 Installer

| X
Installation
J2534 V04.04
12534 Driver [ |
Config Application | |
API version | l
Firmware version [ |
 Install sl X Close

C:\Pragram Files (x86)\nflux Technology)2534\32ARGUSEdrv.dll
C:%\Program Files (x86\nflux Technologyt)2534\324Rex) 2534.DLL

Uninstallation proccess OK.

Click 'Close'.
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Installing the Rebel Drivers

The Rebel drivers must be correctly installed to ensure the Rebel functions
perfectly.

If DiaLog is installed, a driver installation application will be available, which can be
found in the Influx Technology folder of the Start Menu, as shown below.

. Influx Technology

Dialog 5.0.0.0

Influx Licensing

K-Box Cal
ModuleAnalyser 2.14.3.0
Rebel Dash Config
Rebel Drivers

SDCard Configuration

Streamlog Assistant

Ensure the Rebel is not plugged in and click ‘Next' to continue.
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Influx Technology

Welcome to the Influx Technology
Rebel Installer!

This wizard will walk you through updating the drivers for
your Rebel device,

aam INnflux

BEE TecHNOLOGY Tocontinue, click Nex.

<Back | Nedt> | Cancel

Please read and accept the EULA, then click ‘Next' to continue.
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Influx Technolegy
End User License Agreement .
S,

To continue. accept the following license agreement. To read the entire
agreement. use the scroll bar or press the Page Down key.

INFLUX TECHNOLOGY LICENSE AGREEMENT A

IMPORTANT - READ BEFORE COPYING, INSTALLING OR
USING.Do not use or load this software and any associated materals
(collectively, the “Software") until you have carefully read the following
terms and conditions. By loading or using the Software, you agree to the
terms of this Agreement. If you do not wish to so agree, do not install or

use the Software.
L3

SaveAs Prrt

(@)1 accept this EULA
(O | do not accept this EULA

< Back Net> | = Cancel

The driver installation will begin and may take a few moments.

Once the installation is complete, click ‘Finish’ to close the application.
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Influx Technology

Congratulations! You are finished
installing your Rebel device.

The drivers were successfully installed on this computer.

You can now connect your device to this computer. f your device
came with instructions, please read them first.

Driver Name Status
v Cypress (CYUSB) USB (.. Readytouse

=== Influx V Influx Technology Ltd (.. Ready to use
BEE TECHNOLOGY

< Back Finish Cancel

Plugin the Rebel to allow the drivers to be recognised.
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Installing the K-Cal Software

Run the K-BoxCal.msi

Click Next to start the installation.

ﬂ InfluxkCal - InstallShield Wizard

InfluxKcCal

computer. To continue, click Next.

international treaties.

Welcome to the InstallShield Wizard for

The InstallShield(R) Wizard will install InfluxKCal on your

WARNING: This program is protected by copyright law and

< Back

Mext =

After the K-BoxCal software is installed, click 'Finish'.

Cancel
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ﬂ InfluxkCal - InstallShield Wizard x

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed InfluxkCal. Click
Finish to exit the wizard.

Launch the program

< Back Finish Cancel




Using the K-Cal Software

Once you launch the K-Box Configuration utility, you will see the settings for the
interface you are using. If the K-Box is on and connected, its serial number (S.N.)
and firmware (Fw) version will be displayed at the bottom of the screen.

§* K-Box Cal v.3.38 X

- O
B B 9 "B U =2.0.9% 8 @
: Load Notes Help

- Measurement  Analog Channels  Digital Channels  Calibration  Reprogramming  Manufacturer

KBox device Tool options
Baud Rate |500kbit/s |~ Byte Order | Intel v Load at startup [/] Load atexport [  Auto assign D
Sleep Mode . .
® NoSleep ADC Units | mVolts ~ TCUnits |degC w
() After Time 2 . min ScanBaud Rate []

Interface

Kwvaser Leaf Light HS v2
Kvaser Memorator HS/HS
B J2634
- Rexgen (v.04.04)
J2534 for Kvaser Hardware [v.04.04)
- Influx Rebel CTALT
Kvaser USBcan Light 4xHS

+

KBox ONLine  S.N.0x00000431 Fw.V.5.32 Rexgen (v.04.04) 500 kbit/s
% Pressing the Load Button Loads the settings
contained in the K-Box and displays them
Load on the screen.
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®

Commit

Node

Default

Formula

@

Interface

Pressing the Commit Button commits the
settings that are on the screen to flash
memory within the K-Box

Pressing the Node Button allows the user to
change the selected node. This icon is
active only when multiple KSeries devices
are connected to the same CAN Bus.

Pressing the Default Button allows the user
to set the default parameter values.

Pressing the Export Button allows exporting
of signals to DBC files.

Pressing the Import Button allows importing
of signals from DBC files.

Pressing the Scope Del Button deletes
selected channels from the scope.

Pressing the Tables Button allows
conversion tables management.

Pressing the Formula Button assigns the
formula.

Pressing the Interface Button initialises the
selected interface.
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Displays the release notes containing all the

On the General Tab, you can change the following parameters:

KBox Device

Baud Rate

Byte Order

Sleep Mode

The Baud rate at
which the K-Box

Baud Rate . .
will communicate
on the CAN Bus.
The Byte order
Byte Order that the K-Box will

use.

If enabled, the
logger will go to
sleep when there
is no CAN activity.

If you do not wish

Sleep Mode to use this feature
and want the K-
Box to remain on
while power is
supplied, select
“No Sleep".

Allows the user to
set the "after
sleep"” time
duration.

Time Specifies how
long the K-Box
should wait
before it enters
sleep mode.

The Baud rate at which the K-Box will
communicate on the CAN Bus.

The Byte order that the K-Box will use.

If enabled, the logger will go to sleep when
there is no CAN activity.
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Time

Tool Options

Load at startup

Load at export

Auto assign ID

If you do not wish to use this feature and
want the K-Box to remain on while power is

supplied, select “No Sleep”.
Allows the user to set the “after sleep” time

duration. Specifies how long the K-Box
should wait before it enters sleep mode.

Allows loading
channel settings

Load at startup from device
memory on
startup.

Allows reloading
channel settings
Load at export from device
memory while
exporting DBC.

Allows the user to
assign the ID
automatically.
Auto assign ID Relevant when
there are multiple
KSeries devices
connected.

Allows the user to
set the units for
analog/digital
channels.

ADC Units

Allows the user to
TC units set the units for
thermocouples.

Allows loading channel settings from device
memory on startup.

Allows reloading channel settings from
device memory while exporting DBC.

Allows the user to assign the ID
automatically. Relevant when there are
multiple KSeries devices connected.

31



Allows the user to set the units for
analog/digital channels.

ADC Units

Allows the user to set the units for
thermocouples.

TC units

How to interface K-Box and view live data using K-Cal (tutorial video).

How to assign BaudRate using K-Cal (tutorial video).
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Configuring the Analog Channels

You can change to the Analog Channel Configuration by clicking on the Tab: Not

Connected.

§* K-Box Cal v.3.38

-

- O X

E P S EKEaR U = 0. % 8 0

' Load t N Default Export Import

General Measurement _ Digital Channels Calbration Reprogramming

Additional

Board |Mot Connec|s

ADC Channels
ADCID-3)

CANID |0x181 v Rate |1 sec

Software Ranges

Hardware Range ADCO AV AV v

ADCT 1Y +10V |~

Notes Help

Manufacturer

ADCI(4-7)
CANID |Ox182 v Rate |1 sec v

ADC2110¥ +10V | ADC3 -V 10V |~

Range1 |wv ADC 4|10V +10v |~ | ADCS|-10V+I0V || ADCE|10V+10W |»|  ADC7 |10V +10V |»
Thermo Couples
TC(0-3) TC(47)
CANID |ox281 v Rate |1 sec v CANID |Dux282 v Rate |1 sec v
Type
K-type [-200 s
= ]
Ident Data Comment Time ~
. 0x07E4 FO 00 01 00 OO0 OO0 00 00 09:57:43
. 0x07ES FO 06 01 OF 00 00 Q0 00 Get calibration points for Channel TC7 09:57:4
. 0x07E4 FO 00 01 00 OO0 0O 00 00 09:57:43
vy Load Calibration Calibration table was loaded. 09:57:4
. 0x07ES FO 00 01 00 OO0 00 00 00 Exiting the calibration mode 09:57:43
. 0x07ES 04 00 OO0 OO0 00 OO0 OO0 OO 09:57:43
W
KBox ON Line S.N. 00000431 Fw.V. 532 Rexgen (v.04.04) 500 kbit/s
g Pressing the Load Button Loads the settings
contained in the K-Box and displays them
Load on the screen.

Once you have configured the K-Box as
desired, click Commit to send the
configuration to the K-Box.
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You will want to generate a new DBC file if
Ef you make any changes. This describes the
configuration of the K-Box, and you can

Commit load the file into DiaLog (or another tool that
supports DBC files), allowing DiaLog to
interpret the data broadcast by the K-Box

™ EALIRAYYDBC Export will generate the DBC
file and prompt you for the location to save
it.

Export

On this screen, you can change the following parameters:

* The additional board allows users to select the addon board type if connected.
e The CAN ldent and rate that the K-Box will broadcast ADC channels 0-3.
e The CAN ldent and rate that the K-Box will broadcast ADC channels 4-7.

* The Voltage range you wish to use for the ADC channels is either -10 to +10V,
-20 to +20V or -40 to +40V, individually selectable per channel or -20 to +20V,
-40 to +40V or -80 to +80V, individually selectable per channel depending on
whether you choose hardware range 1 or 2.

* The CAN Ident and rates that the K-Box will broadcast thermocouple channels
0-3.

* The CAN Ident and rates that the K-Box will broadcast thermocouple channels
4-7.

* The Thermocouple type may be selected from K, T and J Types.

By clicking on the tab RTD (Resistance thermometer detectors), you can configure
the KBox to work with add boards by selecting the board type from the drop-down
menu.
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§* K-Box Cal v.3.38

B F S _ N ER U =_0.

: Load Node Default Export Import e De

Additional
Board |RTD -Resi v

Resistance Temperature Detectors

RTD(0-3)
CANID |0x183 v Rate [1000ms |w
Sensor Type
RTDO |Pti00 v RTD1 Pr100 % RTD 2 |Pt100 v
Themo Couples
TC[0-3) TC(4-7)
CANID |0x281 v Rate |1sec v CANID |Dx282 v
Type
K-type [-200 »
¥ ~]
Ident Data Comment
@ 0x07ES FO 00 01 00 00 00 00 00 Exiting the calibration mode

@ 0x07ES 04 00 00 00 00 00 00 00
@ 0x07ES 04 01 00 00 00 00 00 00
@ 0x07ES 94 01 00 00 00 00 00 00 Set Additional board
@ 0x07ES 17 00 00 00 00 00 00 00
@ 0x07ES 04 00 00 00 00 00 00 00

Store Configuration Parameters

KBox+RTD ON Line S.N. 0x00000431 Fw.V.5.32 Rexgen (v.04.04)

On this screen, you can change the following parameters:

General Measurement _ Digital Channels Calibration Reprogramming Manufacturer

a X

%

e Notes Help

RTD 3 |Pt100

Rate |1 zec

500 kbit/s

W

Time

09:57:43
09:57:43
10:15:14
10:15:14
10:15:14
10:15:14

e The CAN ldent and rates that the K-Box will broadcast RTD channels 0-3.

* Select the type of RTD for each channel. RTD (0-3). Pt 100 or Pt1000 is

individually selectable per channel.

e The CAN Ident and rates that the K-Box will broadcast Thermocouple channels

0-3.

e The CAN Ident and rates that the K-Box will broadcast Thermocouple channels

4-7.

* The Thermocouple Type may be selected from K, T and J Types.

Click the tab IEPE (Integrated Electronics Piezoelectric) to change to the Analog

Channel configuration.
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On this screen, you can change the following parameters:

For more configuration options, refer to Appendix 4.

§* K-Box Cal v.3.38 — O X
b | - / = (=)
B P S B EaR U =_0.F9
: Load nmit  Node Default Export Import pe De Table - 3
General Measurement _ Digital Channels  Calibration Reprogramming  Manufacturer
Additional IEPE Transmit - Measure
Board |IEPE - Integ|~ () Combined ®) Individual
Integrated Electronics Piezo Electic
IEPED IEPE 1
CANID |Dx184 v Rate [10ms v CANID |Dwx185 v Rate Sms v
Sensitivity  100.00 , m¥/g Offset 0.0 . mY Sensitivity | 100.00 , mV//g Offset 0.0 . mV
IEPE 2 IEPE 3
CANID |0x186 ~ Rate |1 ms w CANID |0x187 W Rate [1ms ~
Sensitivity | 100.00 , m\f/g Offset 00 . mv Sensitivity | 100.00 , m\//g Offset 0.0 . mV¥
Thermo Couples
TC[0-3) TC(4-7)
CANID | 0x281 v Rate |1sec v CANID 0x282 |wv Rate 1sec  |w
Type
K-type [-200) »
= ¥]
Ident Data Comment Time )
D7 00 00 00 00 00 00 00 Inquire Sleep mode configuration 09:57:39
@ 0x07E4 D7 01 01 02 00 00 00 00 09:57:39
. OxD7ES SF 00 00 00 00 00 00 00 Inquire Additional board 09:57:39
. Ox07E4 5F 01 00 00 OO0 00 00 00 09:57:39
. Ox07E5S A1 0000 OO0 OO0 QO 00 00 Inquire ID ADC 0-3 09:57:39
@ 0x07E4 A1 81 01 00 00 14 82 01 09:57:39 ¥
KBox+IEPE ON Line S.N. 0x00000431 Fw.V. 5.32 Rexgen (v.04.04) 500 kbit/s
* The CAN Ident and rates that the K-Box will broadcast IEPE channels 0-3.

|IEPE Transmit-Measure:
o Combined: All the IEPE data is sentin one CAN message with one CAN ID.

o Individual: Sends each IEPE channel data with a separate CAN ID.

The sensitivity and offset of the IEPE 0, 1, 2 and 3.

The CAN Ident and rates that the K-Box will broadcast Thermocouple channels
0-3.
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* The CAN Ident and rates that the K-Box will broadcast Thermocouple channels
4-7.

* The Thermocouple type may be selected from K, T and J Types.

How to set CAN-id and transmission rate for Analog, Thermocouple, and Digital
channels using K-Cal.
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Configuring the Digital Channels

You can change to the Digital Channel Configuration by clicking on the tab:

f* K-Box Cal v.3.38 - O X
B P 2 K AL Y =_0. % 8B @6
. Load t N Default | Export| Import e De : face Notes Help
General Measurement Analog Channels _ Calibration Reprogramming Manufacturer
Digital Inputs Status Digital Outputs Control
; 0x301 Rate |NotUse |w NID |0xd02
Digital 1 Digital 2
Function |Mat Use ~ Mode |Open collec Function |Mat Use v it M Open collec
Edge . - Edge ) S
Rising ' S Rising ' S
Faling e [200ms Faling e |200 ms
Digital 3 Digital 4 / +4.5V inst
Function |NotUse | t Mode | Open collec Function | Digit Dut Po/w t M Open collec
Edge —
Rising (362
Faliing e 200 ms
Ident Data Comment Time
@ 0x07E5 04 00 00 00 00 00 00 00 10:17:17
@ 0x07ES 04 01 00 00 00 00 00 00 10:28:57
@ 0x07ES 94 00 00 00 00 00 00 00 Set Additional board 10:28:57
. Ox07ES 17 00 00 00 00 00 00 00 Store Configuration Parameters 10:28:57
. Ox07E5 04 00 00 00 00 00 00 00 10:28:57
KBox ON Line S.N. 0x00000431 Fw.V.5.32 Rexgen (v.04.04) 500 kbit/s
% Pressing the Load icon tab loads the
settings contained in the K-Box and displays
Load them on the screen.

Here, you can configure the Digital Channels:

¢ The CAN Ident and rates that the K-Box will broadcast channels used as input.

* The CAN Ident and rates that the K-Box will receive data to be output.
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* In output mode, it should output 3.3V (Digital 1-3) or operate in Open Collector
mode (Digiatl4).

* PINs 1-3 can be configured to measure pulse duration, frequency, duty cycle,
count events, cycle duration, or RPM when in' Input’ mode.

* PIN 4 can be used as an output for wake-up or to supply power, for example, to
another daisy-chained K-Box.

The 4 Digital Pins can all be configured as outputs: If that mode is used, then
they either act in open collector mode (the base of the internal NPN transistor is
energised according to the data that the K-Box receives via CAN message to the
Outputs CAN ident configured) or they can act in 3.3V mode in which case they
will output 3.3V or OV depending on the to the data that the K-Box receives via
CAN message to the Outputs CAN ident configured. If using the pins as outputs,
you must set up CAN Messages with the same |IDents as you have set up that
broadcast data to the K-Box... The data format required is specified in the DBC
file, and you can use the DiaLog DBC Editor (in the Presets section) to look at
this.

The first 3 Digital Pins can also be used as inputs and measure pulse duration,
frequency, duty cycle, count events, cycle duration or RPM, and output. They

calculated measurements as CAN messages on the CAN Ident configured for

the Inputs.

Once you have configured the K-Box as
desired, click Commit to send the
configuration to the K-Box.

' You will want to generate a new DBC file if
/4 you make any changes. This describes the
Commit configuration of the K-Box. You can load the

file into DiaLog (or another tool that
supports DBC files), allowing DiaLog to
interpret the data broadcast by the K-Box
correctly.

| Clicking DBC Export generates the DBC file
ﬁ and prompts you for the location to save it.

Export
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How to assign Digital functions using K-Cal (tutorial video).
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https://docs.influxtechnology.com/product-tutorial-videos/k-tc-and-k-cal/k-box-tutorial-videos/how-to-assign-digital-functions-using-k-cal

The Input Function

Digital 1-3 can be used to measure input signals, process them, and output the
result as a CAN message with a Defined CAN ID (e.g. Pulse duration could be
measured and output as a CAN message on CAN ID 0x310)

Function  Pulse durati|+ | Mode |Open collec

.....................

MNot Use
Output CANID |Dx310 v
P.he duration
requency

High Frequency Rate (100 ms
Duty cycle/PwM
Event counter
Cycle duration
RPM

The K Box send CAN messages with a defined ID (in this example, 0x300 and rate
100 ms), containing information about the logical level of the Digital signals. This
information is contained in the 1st byte of the message.

General Measurement Analog Channels _

Digital Inputs Status
CANID |0x300 v Rate 100 ms v
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Pulse Duration Measurement

To measure Pulse duration, select Pulse duration in the drop-down box:

Function mﬂ d.ldi‘i[ I Mooe 1 PEn C ollec

Not Use
Dutput CANID [0x310 v
Pulse duration
Frequency

High Frequency
Duty cycle/PwWM
Event counter

Cycle duration
(RPM

Bate 100 ms v

Also, set the CAN ID rate, where The K Box will transmit the result.

CAN ID  |0x310 v

Set the Rate you wish to measure at:

Rate 100 ms v

1000 ms
500 ms
200 ms
100 ms
50 ms
10 ms

Select the edge on which you wish to start measuring the pulse duration.
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Edge Edge

© Rising O Rising
O Falling ® Eﬂhn
The pulse measured is shown below: The pulse measured is shown below:

A

The KBox will not send CAN messages (although the rate is met) until the required
measurement is finished.

The KBox will re-calculate the message and Rate to prevent CAN bus overloading.

Examples:
Pulse frequency: 2000Hz (0.5ms). Rate: 50ms. CAN bus Speed: 125 kbps.

If there is no overloading of the CAN bus, a corresponding CAN Message
will be sent every S0ms.

Pulse frequency: 2000Hz (0.5ms). Rate: Ims. CAN bus Speed: 125 kbps.

If there is no overloading of the CAN bus, a corresponding CAN Message
will be sent every 2ms.
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Frequency Measurement

To measure frequency, select 'Frequency’ in the drop-down box:

Function Frequency || v t Mode |Open collec

Not Use
Output CANID 0x310 v
Pulse duration
El'm-“' Rate |100ms
igh Frequency

Duty cycle/P\wWM
Event counter
Cycle duration
RPM

S

Also, set the CAN ID where The K Box will transmit the result.

CAN ID  |0x310 v

Set the Rate you wish to measure at:

Rate 100ms ||v

1000 ms
500 ms
200 ms
100 ms
50 ms
10 ms

The Rate parameter affects measurement precision.

The K Box measures frequency using a pulse counter for the selected rate and
normalises it to 1 second to calculate the value in Hz = 1s * N pulses / Rate.

The K-Box averages measured values if the frequency changes for a measurement
interval (Rate).
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Example:

Selected Rate: 100ms.

The sensor sends at a frequency of 10kHz for 60ms, and the K-Box registers 600
pulses (60ms * 10kHz).

The sensor sends at a frequency of 8kHz. For 40ms and the K-Box registers 320
pulses (40ms * 8kHz).

For the whole measurement interval of 100ms, The K-Box registers a total of 920
pulses.

Normalised to Hz, the measured frequency is 9.2kHz (1s * 920 pulses / 100ms).

If the Rate is set to 1000 ms, the measurement's accuracy will be THz.

(3 Notes:

e The “Cycle duration” function should be used to measure low frequency with high
precision.
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High-Frequency measurement

To measure high frequency, select ‘High Frequency' in the drop-down box:

Mot Use

Dutpast CANID |0x310
Pulse duraton

E;F'F“:y Rate 100 ms

Duty cycle/PWM
|Event counter
Cycle duration

RPM

Also, set the CAN ID where The K Box will transmit the result.

CAN ID  |0x310 v

Set the Rate you wish to measure at:

<

Rate ='IlII ms

1000 ms
500 ms
200 ms
100 ms
50 ms
10 ms

.

The Rate parameter affects measurement precision.

'

The K Box measures high frequency using a pulse counter for the selected Rate
and normalises it to 1 second to calculate the value in Hz = 1s * N pulses / Rate.

The K-Box averages measured values if the high-frequency changes for a

measurement interval (Rate).
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Example:

Selected Rate: 100ms.

The sensor sends at a frequency of 10kHz for 60ms, and the K-Box registers 600
pulses (60ms * 10kHz).

The sensor sends at a frequency of 8kHz. For 40ms, the K-Box registers 320
pulses (40ms * 8kHz).

For the whole measurement interval of 100ms, The K-Box registers a total of 920
pulses.

Normalised to Hz, the measured frequency is 9.2kHz (1s * 920 pulses / 100ms).

If the Rate is set to 1000 ms, the measurement's accuracy will be THz.
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Cycle Duration Measurement

To measure the duration of a cycle, select Cycle Duration in the drop-down box:

Function Cyda Ch.ldli v

MNot Use

Clutput

Pulse duration
Frequency

High Frequency
Duty cycle/P\WM
E vent counter
Cycle duration
RPM

Frequency can then be calculated using the following formula:

F=1/T

In this case, this frequency is NOT average frequency. It is instantaneous
frequency.

The KBox will wait until the cycle measurement is finished before sending a CAN
message with the duration. If the cycle duration is long, the messages may be sent
slower than the selected Rate.

If the Cycle duration is shorter than the time between messages set by the Rate, the
duration will be re-calculated before being sent.
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Duty Cycle/PWM Measurement

To calculate the Duty cycle of a PWM signal, select Duty cycle/PWM in the drop-
down box:

Function bl{g _gacled v
Not Use

Output

Pulse duration
Frequency

High Frequency

Duty cycle/PWM

E vent counter

Cycle duration
RPM

Also, set the CAN ID where The K Box will transmit the result.
CANID |0x310  [v

Set the Rate you wish to measure at:

Rate 100 ms v

1000 ms
500 ms
200 ms
100 ms
50 ms
10 ms

Select the edge you wish to start measuring the duty cycle on.
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Edge Edge

@ Rising or O Rising according to whether the modulation is on the

O Falling @ [Faling

rising or falling edge:

Pulse Wave Modulation examples:

e.g.1) Modulation on the falling edge:

v o

Correctly Configured Incorrectly configured
Edge Edge

(® Rising O Rising

O Faling ® Faling

025=P/T 075=P/T

Measured|"T" is affected by modulation.
This is incorrect

UA UA
(=1
p p
t t
T ............. = T - ST T >

e.g. 2) Modulation on the rising edge:
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2 v

Incorrectly configured Correctly configured
Edge Edge

(® Rising O Rising

O Faling ® Faling

075=P/T 025=P/T

Measured "T" is affected by modulation.
This is incorrect

UA UA
A @
p P
L | L R [ | | | A
<> <T>
(@) Notes:

e The K-Box will change the CAN message Rate for this measurement to prevent
CAN bus overloading.
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Event Measurement

To count digital events, select Event Counter in the drop-down box:

Function Event coun|v t Mode |Open collec

MNot Use
Output CANID 0x310 v
Pulse duration
Frequency

High Frequency
Duty cycle/P'wM
Event counter
Cycle duration
RPM

Rate (100 ms v

Also, set the CAN ID where The K Box will transmit the result.
CANID |0x310  |v

Set the Rate you wish to measure at:

Rate 100 ms v

1000 ms
500 ms
200 ms
100 ms
50 ms
10 ms

Select the edge on which you wish to start measuring the events.

Edge Edge
@ Rising or O Rising according to whether the Modulation is on the

O Falling @ Faling

rising or falling edge:
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() Notes:

e The Event counter will be reset if the K-Box is power cycled or loaded with a hew
configuration.

The Event counter will be incremented on any received registered event edge.
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RPM Measurement

To calculate Revolutions per Minute, select RPM in the drop-down box:

Function ﬁFH v t Mode |Open collec

Not Use
Qutput CANID 0x310 v
Pulse duration
Frequency

High Frequency
Duty cycle/PWM
(Event counter
Cycle duration

RPM

Hate |100ms v

Also, set the CAN ID where The K Box will transmit the result.
CANID |0x310  |v/

Set the Rate you wish to measure at:

Rate 100 ms v

1000 ms
500 ms
200 ms
100 ms
50 ms
10 ms

Select the edge you wish to normalise measuring the revolutions on.

Edge Edge
@® Rising or O Rising according to whether the Modulation is on the

O Faling @ [Faling

rising or falling edge:
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The Rate parameter affects the measurement precision.

The K-Box measures RPM using a pulse counter for the selected rate and
normalises it to 1 minute to calculate the output value.

RPM = Ratenute * N pulses / Rate.

The K-Box averages the measured values if RPM changes over the measurement
interval.

Example:

If the Selected Rate = 500ms.

If a Sensor sends 2000rpm for 300ms (sensor generates 2000 pulses per minute)
The KBox registers 10 pulses (10 = 2000rpm * 0.3s/60s).

If it then sends 4800 rpm for 200ms (sensor generates 4800 pulses per minute).
The KBox registers a further 16 pulses (16 = 4800rpm * 0.2s/60s)

For the whole measurement interval (500ms), the KBox registers will register a total
of 26 pulses.

The Normalised value calculated will be 3120 rpm (60s * 26 pulses/0.5s).
The increment size of 120rpm limits the accuracy of measurement.

If the parameter Rate were= 1000 ms, the measurement’s accuracy would be
limited by the increment size of 60rpm.

(G) Notes:

e The “Cycle duration” function should be used to measure low RPM with high
precision.
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Function @ycled.ldi v

Not Use

Dutput

Pulse duration
Frequency

High Frequency
Duty cycle/P'WM
E vent counter
Cycle duration
RPM

Frequency can then be calculated using the following formula:

RPM=60/T

In this case, this RPM is NOT average RPM,; it is instantaneous RPM.

The KBox will wait until the cycle measurement is finished before sending a CAN
message with the duration. If the cycle duration is long, the messages may be sent

slower than what is selected as the Rate.

Ratelf the Cycle duration is shorter than the time between messages set by the
Rate, the duration will be re-calculated before being sent.
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The Output Function

Important: Configuring the Output Mode:

Unless you have special hardware, build your K-Box Digital 1, Digital 2 and Digital 3
MUST be configured as 3.3V if used in output Mode due to the Outputsign of the
circuitry:

Out Mode 23.3"." v

[Dpen collector

33V

Unless you have a unique hardware build, your K-Box Digital 4 MUST be configured
as Open Collector (if used in output Mode due to the design of the circuitry):

OutMode Open cullac; v

'Dpen collector
3.3V

Operation of the Output Signals
If any of the PINs are set to an “Output”, the output CAN ID becomes active, and
you can select the CAN ID, which will receive messages that will be output on the
appropriate pins of the K-BOX.
COutputs
CAN ID |0x400 v

If the CAN ID were set to 0x400, when the Kbox receives a CAN message with
Ident 0x400, the first byte is interpreted as an 8-bit command as follows:

b0: Dig10QutLevel

b1: Dig10utSet
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b2: Dig20utLevel
b3: Dig20utSet
b4: Dig30utLevel
b5: Dig30utSet
b6: Dig4OutLevel

b7: Dig40utSet

OutLevel indicates whether the PIN should give output 1 or 0. “OutSet” sets the
OutLevel on the PIN if it is = 1 (enable); if the OutLevel is O (disable), then the
OutLevel value in the message is not set.

Example:
If the KBox receives a CAN message with DLC = 1and CAN ID = 0x400.

Data byte = 0x30 (00110000 ) High Level on Digital 3, Digital 3 enabled. Outputbyte
= 0x20 (00100000 ) don't care about Digital 3; keep old level on Digital 3.

In this, the command controls all Digital Outputs at once and at any time.

The Output level can only be changed with a new CAN message with Ident 0x400,
re-configuration with B-Box Cal, or turning the KBox power off.

If NONE of the PINs is set to Output, the Outputs CAN ID will become greyed out,
and the K-Box will not enable the Output on the Digital pins when CAN messages
are received.
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§* K-Box Calv.3.38 - O X
BB 2 EWMB T (= 0.%Ee
: Load Commit HNode Default Export Import | Scope Del Tables Formula Interface Notes Help
Genersl Measurement Analog Channels [ Ml coivrstion  Repogiamming  Manufacturer
Digital Inputs Status Digital Outputs Control
cnD [oan B Rate [NotUse [v| caniD oz [
Digital 1 Digital 2
Function |Frequency ||  OutMode |Open collec/] Function |NotUse [w|  OutMode |Open colec/i]
Edge Edge [—
% Rising CANID (0314 v 5 Rising CaNiD (o321
Faling RAate Faling Rate |200ms |88
Digital 3 Digital 4 7 +4.5Y inst
Function INuLlsg v  OutMode |Open collec/Sll Function Dig'ltlmPl Dut Mode Dpencul.ec._
Edge B
B o
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Reprogramming the K-Box

You can change to the Reprogramming Function by clicking on this tab. The

following window appears:

&

. Load

» 2 K 8K

Default Export Import

General Measwement Analog Channels

Ident
@ 0x07ES
@ 0x07ES
@ 0x07ES
@ 0x07ES
@ 0x07ES

KBox

Click the Open Button %

Open

Y&

L BE.0 . 9% 8 @

[

Data

04 00 00 00 00 00 00 00
04 01 00 00 00 00 0O 00
94 00 00 00 00 00 00 00
17 00 00 00 00 00 00 00
04 00 00 00 00 00 00 0O

ON Line 5.N. 0x00000431

Motes Help
Digital Channels  Calibration _ Marwfacturer

Comment Time ~

10:17:17

10:28:57

Set Additional board 10:28:57

Store Configuration Parameters 10:28:57

10:28:57
L

Rexgen (v.04.04) 500 kbit/s

Locate the hex file that you wish to program into the K-Box. Generally, this will be

located in C:\Program Files (x86)\Influx Technology\K-Box Config\firmware.
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i- Open ho
Look in: | | | firmware ~| « @& B~
* MName h Date modified Type Size
Quick access  — '
[ ] KBox_BOS5_F032.hex 25-09-2020 15:38 HEX File 462 KB
Desktop
m
Libraries
This PC
Network
Fie name: I 1 Qpen
Files of type: [Intel Hex Code (*HEX;" H16;" H32) =l Cancel )

Then click the Open Button.

Click the Commit button. The following progress indicator at the bottom of the
screen becomes visible:

]
KBox ON Line S.N. Ox00000431 Fw.V.5.32 Rexgen (v.04.04) 500 kbit/s

When the progress indicator reaches the right-hand side, reprogramming is
complete.
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Calibrating the K-Box

To improve the accuracy, one can calibrate the K-Box measurements. The software
allows the user to cycle through several measurement points. Once done
committing, the calibration applies to the K-Box, improving the measurement
accuracy.

f* K-BoxCalv.3.38 [KBox_BO5_F032hex] 25-09-2020 15:38:00 — o X
3 ] . | =)
E b 2. & s U |=2.0. 9% 8 0
. Load | t f Motes Help

General Measurement Analog Channels  Digital Channels - Reprogramming M anufactuser

Calbvate  Reference Measured Temperature Noise [ S0tmos Noise Level .
D - b t | 05C |
RUN S0 C |+ 353 8 c W Goto next charne W | | Tolerance
U - . i A | Default
)| |G
Analog Inputs Thermo Couples
C ADCOD ¢ ADC1 ¢ apC2 C ADC3 & 1co C1C1 C1c2 CICc3

" ADC4  ADCS ¢ ADCE  ADC7 C1C4 CIC5 CTCE CTIC7

Channel Reference 1 Reference 2 Reference 3 Reference 4
ADCO ﬁ Clear calibration
ADC 1
ADC 2

ADC 3 ‘/Clearchannel |
ADC 4

ADC 5
ADC 6
ADC 7
Tco [T ]
TC1
TC 2
TC3
TCa
TCS
C6
TC7

i ¥]

Ident Data Comment Time "
. OxO7ES F5 01 07 00 00 OO0 00 00 Inquire software range Channel Ain7 11:12:36
.DxD?E-l F5 00 01 01 00 OO0 QO 00 11:12:36

KB OM Line S.N. (xD0000431  Fwe V. 5.32 Rexaen (v.04.04) 500 khit/z

calibration contained in the K-Box and

% Pressing the Load Button Loads the
displays them on the screen.

Load
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Miete Level

Alternatively, press the start button and attach the appropriate
voltages/thermocouple test signals to the inputs of the K-Box to cycle through the
test points to calibrate the K-Box for maximum accuracy:

Select the Voltage of the Calibration Point you wish to calibrate, and make these
points appropriate to the range of inputs you expect. For example, if you expect
input signals to be between 0V and +38V, Influx recommends you calibrate the
+40V and OV calibration points for that channel:

Calibration Point
[+40v 1K1

Select the Channel of the Calibration Point you wish to calibrate by either clicking

the Radio Button of the channel

Analog Inputs
" ADCO ¢ ADC1 ¢ ADC2 ¢ ADC3

(" ADC4 (¢ ADCS (" ADCE (¢ ADC7

Or, by clicking on the point, you wish to calibrate in the field to the right.

Channel Reference 1 Reference 2 Reference 3 Reference 4
ADCO
ADC 1
ADC 2
ADC 3
ADC 4
ADC 5
ADC 6
ADC 7

Adjust the input voltage from the calibrated test equipment that you are using to
match the voltage for the test point:
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Measured Voltage Moise

24052mV =

Calibrate

Press RUN:
RUN

If the input voltage is stable and correct, the calibration of the channel will be
updated as follows:

Channel Reference 1 Reference 2 Reference 3 Reference 4
ADCO

ADC 1

ADC 2

ADC 3

ADC 4

ADCS

ADC 6

ADC 7

TC O [ |
TC1

TC 2

TC 3

TC 4

TCS

TC 6

TC 7

If it is not, you will receive a warning:
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Do you want to start calibration for this point?

&

Yes No

Repeat the steps above until you have calibrated all the calibration points.

Once you have configured the K-Box as
desired, click Commit to send the
configuration to the K-Box. If you make a
' mistake and wish to clear the calibration,
v use the Clear button.

Commit

Doing this will save the calibration to the K-Box and create a report detailing the
calibration:

)\ The reference value and Measured Temperature are too different.

Warning X

j Calibration_Report_SN_00009023_27-06-24.txt - Notepad - O

File Edit Format View Help

| TC16.2 calibration report
Report number: 7

serial Number : 9xXeee09023
Firmware Version : 10.1@
Date / Time 1 27-06-2024 / 17:03:18

Thermo Couples

Noise tolerance [C] : Med < 2.5 Low < @.5
Noise [C] 1 Fail »= 2.5
Measured [C] : Fail »= 5% of Reference + 3

Calibration conclusion
ch  Range [C] Conclusion

TCo -208 +125@ Pass
TC1 -200 +125@ Fail (no calibration)

Ln 1, Col 1 100%  Windows (CRLF) UTF-8
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Erasing the Calibration

To erase the calibration, follow the following steps:

a Clear calibration

Click Yes to confirm that you want to clear the calibration.

Click the Clear calibration.

Warning X

Do you want to clear all calibration points from K-Box device?

----------------------------------

Check that you can see the status messages at the bottom of the K-Box Cal
Application if you can't click on the light blue line and drag it upwards.

Wait until the status messages at the bottom of the window show that the
Calibration table has been cleared:

Ident Data Comment Time A
@ 0x07E5 FO 06 01 OE 00 00 00 00 Get calibration points for Channel TC6 11:23:54
@ 0x07E4 FO 00 01 00 0O 00 00 00 11:23:54
. Ox07ES FO 06 01 OF 00 00 OO0 00 Get calibration points for Channel TC7 11:23:54
.GXD7E4 FO 00 01 00 OO0 00 00 OO 11:23:54
@ 0x07E5 FO 02 01 00 00 00 00 00 Write to Flash 11:23:54
@ 0x07E4 FO 00 01 00 00 00 00 00 11:23:54
(] ] Calibration table was cleared. 11:23:54
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Using K-Box Cal to display data

The user can use the K-Box Cal application to display the Analog voltages being

measured by the K-Box visually.

i* K-Box Cal v.3.38

| Load

- - -

P2 EEE O

== I

@

O X

E @

Default Export Import | ScopeDel | Tables  Formula | ¢ Notes Help
General _ Analog Channels  Digital Channels  Calibration  Reprogramming  Manufacturer
Measured Conversion
-272.94degC  -272.94degC
Analog Channels Digital Channels Thermo Couples
 ADCO ¢ ADC1 ¢ aADC2 ( ADC3 " Ch1 " Ch2 CTco CTC1 o TC2 CTC3
C ADC4 C ADCS  ADCE ¢ ADC7T  Ch3 " PINs CTC4 & TCS CTCe O TCT
Item information Oscilloscope e
Color Channel Units Value Name : 2 2 > / L9
g oo Chamnel ks vooe | meme gy | 4 W 5 [E[@ B 6% a1 [H
™ TC2 degC -272.9375 27293 4 TC2 [deg €] | ; : : [10] @
O——rc3 degC -272.3375 -272.94 ; ; ; ; ; p—
[/] —— TC4 degC -272.9375 04 TC4 [deg C] . (i)
(W] [TC5  [degC [2729375 [ | : : e
—— 106 degC 12428125 126294 TC5 [deg ] of
v B . . \ X
TC7 degC -272.9375 27263 : |
-272.94 ’ "
i i i =
82 a7 92 97 102 107
Time [seconds] ‘
n
LY hdl |
Ident Data Comment Time
. Ox07E4 A7 82020000 148201 14:05:51
. Ox07ES A9 0000 00 00 00 00 0O Inquire ID Digital Inputs 14:05:51
@ 0x07E4 A9 01 03 00 00 15 00 01 14:05:51
@ 0x07E5 04 00 00 00 00 00 00 00 14:05:51 |
{Box ON Line S.N. 0x00000431 Fw.V.5.32 Rexgen (v.04,04) 500 kbit/s Channel HS
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Channel Display and Conversion

The top area of the Measurement Tab is used to display the Measured and
Converted (if applicable) Values for each of the K-Boxes Channels and to Assign
Conversion Tables and Formulas to channels:

i* K-Box Calv.3.38 - (] *
| ' = =
B N S KN BE KM = 0. 9% 8 @
: Load ommit  Mode Default Export Import | Scope Del ormula nterface Motes Help
General _ Analog Channels  Digital Channels  Calibration  Reprogramming  Marufacturer
Measured Corversion

-272.94 deg C -272.94 deg C

Analog Channels Digital Channels Theimo Couples
 &DCO € ADC1  ADC2  ADC3 " Chi C Ch2 CT1Cco0 ©T1C1 CTICZ2 CTC3

 apC4 € ADCS  ADCE  ADC7Y " Ch3  PINs C1Cc4 @®TICS CTCE (CTCY

Item information Oscilloscope
Color Channel Units Value Name : = Ut & b J | L7
O TC1 degC -2729375 ’w ‘l H = |”I&EB Hai I _
TC2 degC -272.9375 -2?2.93‘. TC2 [degC] ! (10| &
O——r1c3 degC 2729375 27204 Q — : B
TC4 degC -272.9375 : i A ; H Lt
O 2729375 of TC¢ loeaCl ' o0
- -200 : ol
TCe degC 12428125 400 ' e
TC7 degC -2729375 1242 o8 TCE [deg C]
124288
-272.934 TCT [deg C]
272.94
T ) T T T :h
82 a7 92 o7 102 107
Time [seconds] ‘
n
= ]

Ident Data Comment Time e
. Ox07E4 A7 82020000 14 82 01 14:05:51
. 0x07ES A9 00 00 00 00 00 00 00 Inquire 1D Digital Inputs 14:05:51
A NnTEA ag N1 N3 NN NN 15 AN N1t 14-N5-51
KBox OM Line S.N. 0x00000431 Fw.V. 5.32 Rexgen (v.04.04) 5300 kbit/s Channel HS
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Selecting the Channel to display

Click on the radio button of the channel you wish to display. The Actual Measured
Value will be displayed. If a ‘Conversion Table’ or ‘Formula’ is assigned to that
channel, the converted value and units will be shown along with the formula or
name of the conversion table:

Analog Channels Digital Channels Thermo Couples
" ADCO ¢ ADC1 ( ADC2 ¢ ADC3 " Ch1 " Ch2 " TCO " TC1 C 1C2 C 1C3
@ ADC4 T ADCS5  ADCE ( ADC7 " Ch3 " PINs " TC4 " TCH C 1C6 CICc7
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Creating a Conversion Table

Using a conversion table, the K-Box can use a table to map measured values to
engineering units. For example, this feature could convert the output voltage from a
pressure sensor to pressure in PA, allowing sensor values to be interpreted easily.

To create a ‘Conversion Table', follow the following steps:

Clicking the Edit button allows the conversion table to be created.

T

Tables
E7 Edit

Fill the Name field, Y-Axis Units and add points to the Conversion table:

In this example, the conversion Table has been named V-PA. The units it will
convert to have been set to KPA. Once that is done, the Add button adds the various
points on the graph. That describes the sensor's transfer function (in this example,
0,0; 200,442; 400,981, and so on)
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& Edit Conversion Tables X

. B New B, Del ‘
Table List Conversion Values
Axis, mV Y Axis, kPA

0 0 SN B
200 442 + Add
400 981
600 1780 XK Dei
800 2417 —

1000 2803 ? Edit
1200 2927

Table Properties

Name

V-PA

X Axis Units Y Axis Units
mV kPA

Save the conversion table by pressing OK: [ Ok ]

71



Applying a Conversion
Table to a Channel

Use the following steps to apply a Conversion Table to a channel.

Click the Channel you want to assign the Conversion Table to:

Analog Channels Digital Channels
¢ ADCO ¢ ADC1 ¢ ADC2 ¢ ADC3 " Ch (" Ch2

(" ADC4 ¢ ADCS (" aDCE ¢ ADC7Y (" Ch3 (" PINs

If the Channel already has a Conversion Table or Formula assigned, the
corresponding button will be highlighted in red.

= 0|

Tables Formula

If you wish to remove the existing Conversion Table or Formula, click Table or

Formula and uncheck the tick by clicking on the tick next to the Table in use |¥ | or

the [x Not Use button.

Click the name of the Table you wish to apply to the Channel.

==

Tables

V-PA |
E7| edit
x Not Use

The Conversion Table will immediately be applied. You will see the name of the

conversion table in use for the selected Channel.
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Measured
0.94

0

Conversion
2.08

kPA

Conversion Table
V-PA
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Applying a Formula to a Channel

Use the following steps to apply a Formula to a channel:

Click the Channel you want to assign the Formula to:

Analog Channels Digital Channels
¢ ADCO ¢ ADC1 ¢ ADC2 ¢ ADC3 " Ch (" Ch2

(" ADC4 ¢ ADCS (" aDCE ¢ ADC7Y (" Ch3 (" PINs

If the Channel already has a Conversion Table or Formula assigned to it, the
corresponding button will be highlighted in red:

=2 0|

Tables Formula

If you wish to remove the existing Conversion Table or Formula, click Table or

Formula and uncheck the tick by clicking on the tick next to the Table in use |¥ | or

the [Z Not Use button.

Select Formula / Edit:

0 -

Formula

g ;dit

Enter the Formula you would like to use, e.g. Y=0.75%X+12.3 and also the units of

the output:
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@ Edit Formula

Formula
a b Units
0.75 12.3 Nm

Y=075X+12.3.Nm

-10000 -
-20000 4 - -

Click OK to apply the Formula to the Channel.

Ok

The Formula will immediately be applied, and you will see the Formula in use for the

selected Channel.

Measured
17.22

Conversion
my -0.61 Nm

Formula
Y=075X+12.3 . Nm

75



Using the Oscilloscope
to display data

The lower area of the ‘Measurement’ tab is used to display the oscilloscope:

f* K-BoxCalv.338  [KBox_BOS_F032hex] 25-09-2020 15:38:00 O X

E L2 NEE B = 0. % 8 @

: Load t  Mode Default Export Import | Scope Del ' terface Notes Help
General _ Analog Channels  Digital Channels  Calibration  Reprogramming  Manufacturer
Measured Corversion
OdegC OdegC
Analog Channels Digatal Channels Therma Couples

 ADCO ¢ ADC1 ¢ ADC2  ADC3 " Ch1 " Ch2 & T1C0 CTC1 C1c2 C1C3

" ADC4 C ADCS ¢ ADCE C ADCY C Ch3 " PINs CTC4 CTCE CTCe CTC7

Item information Oscilloscope e
Color Channel Units Value Name 1 AVd FAIEE~"E I LK ¥ B
I EREEEEEEEEEEEEE ..

| IR R B R A O

000 4
000 4
000 4

0
000 4
000 4
000 4
000 4

e e AP
005 115225335 445555665775 88599510
Time [seconds]

< >
¥
= ]
KBm_c _ ON_Line Sf\l. O 00000431 Fw._‘u'. 5.32 Rexgen (v.04.04) 500 I:hit..f's

There are several ways to add items to the Oscilloscope:
Individually Adding items to the Oscilloscope.
Adding All Channels to the Oscilloscope (Method 1).

Adding All Channels to the Oscilloscope (Method 2).
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Working with items added to the Oscilloscope.
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Individually Adding items
to the Oscilloscope.

Items can be added to the Oscilloscope individually by following the following
steps:

Click the Channel you want to add to the Oscilloscope:

Analog Channels Digital Channels
¢ ADCO ¢ ADC1 ¢ apc2 ¢ ADC3 (" Ch1 (" Ch2

(" ADC4 " ADCS (" aDCe6 (¢ ADC7Y (" Ch3 (" PINs

N

Click the Scope Add button. N
Scope Add

The Channel will be added to the Oscilloscope.
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“§* K-Box Cal v.3.38

- W —
E D 2 BEB B _ =2.0. @
: Load Commit MNode Default Export Import | Scope Del Tables Forrnula terface Notes Help
M Analog Channels  Digital Channels  Calibration  Reprogramming  Manufacturer
Measured Conversion
9593.93 mV 9593.93 mV
Analog Channels Digital Channels Thetmo Couples
C ADCO ¢ ADC1 & ADC2 ¢ ADC3 C Chi " Ch2 cTCco CTCc1 CTC2 €103
C ADC4 C ADCS ¢ ADCE  ADC7Y " Ch3 " PINs C TC4 C TCS C TCE T 1C7?
Item information Oscilloscope
Color Channel Units Value ol 19
O ADCO my  5.008576 @SHT e '" SR HART
) ADC1 mé  0.02003430¢ 9000 4 ! . : =
[ 827416755 8000 4 ' : ' B
Y :
my 4382504 0081 -
Kmph 0 6000 4 ! ! @
v B.26072 g 5000 4 J \‘ A ’\
iy 0.02504288 - 4000 | FPPTOUPS PUPTUTN uA‘A--xh-- SOPPUPE
Q 3000 { M 3 : /
AAAAAAA sossssasoplias \:!'":-‘ gasssrins “
2000 4 i
[¥] —— PIN1 Dig 1000 ; V
PIN2 Dig
[ ——— PIN3 Dig 0
[¥] —— PINg - Dig - - - =
W] —— 1C0 degC -272.9375 1042277 1052.277 1062.277 1072.2
O —rci degC 2729375 Time [seconds]
¥
= ]
Tant MNata rammant Tima =
KBox ON Line S.N. 000000431 Fw.V. 532 Rexgen (v.04.04) 300 kbit/s Channel HS
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Adding All Channels to the
Oscilloscope (Method 1)

All Channels can be added to the Oscilloscope by following the following steps:
Click the 'Scope add / Add all' button.
—+

Scope Add
Add all

_Vi| Del all

All channels will be added to the Oscilloscope.

-
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"§* K-Box Cal v.3.38 - O X

_%LJE.I’I..@ =, 0.
: Load Commit Node Default Export Import | Scope Del Tables  Formula
M_ Analog Channels Digital Channels  Calibration Reprogramming  Manufacturer
Measured Conversion
-272.94degC  -272.94degC
Analog Channels Digital Channels Thermo Couples

" apCO  aDC1 ¢ aDC2 ¢ ADC3 " Ch1 " Ch2 @ T1CO0 CT1C1 CTC2 € TC3

C apc4 C ADCS C ADCE ¢ ADC7 " Ch3 " PINs CT1Cc4 CTCSE CTCE CTCT

Item information Oscilloscope .
1 h | its V. o .

o2 T e S | (W HE LSSl EE | ~ART
ADCT mé, 0.02003430£ -272.928 “. X X E)
ADC2 my  B274.16755; 27203 ] 5 ; ; —
[¥] —— aDC3 ms 0 ; : i
ADC4 my 4382504 -272.9321 :

0——4DC5  Kmph 0 272,934 | . o)
ADCE v B.26072 _‘572.935_ .3 ?'w

ADCY 11 0.02504288 = \

D Chl n -‘gr 2938 hssssssapasnstt e

B — o2 . Sorzee{ ﬂ\gm/‘\p/s

M Ch3 - -272.942 :

FINT - Dig '

PIN2 - Dig el

[¥] —— PINZ -272.946 :

PIN4 i - ', ', =
(@[ [100 |degC | p‘ 9375 1042.277 1052.277 1062.277 10722

|:l p— deg C 2723375 Time [seconds]

25/06/24 14:22:11

= ¥
Tdant MNiata Cammant Time -

KBox ON Line S.N. 0x00000431 Fw.V.5.32 Rexgen (v.04.04) 500 kbit/s Channel HS J
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Adding All Channels to the
Oscilloscope (Method 2)

All Channels can be added to the Oscilloscope by following the following steps:

Right-click in the Item Information Area and Select Add All:

Item information

Color Channel Units Value

Hame

T EOEEErReE +

spoles z:3s Rad

Start New Log
Rename

F2

Select All
Deselct All
Invert Selection

Active

Inactive

Del

Del

Add Group
Del Group

Add all
Del all

Reset scaling

Oscilloscope

Time [seconds]

™

All channels will be added to the Oscilloscope.
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§* K-Box Cal v3.38 - m]
B . 8 - =P
E D 2 EEB 4 = 0. 9% 8 0
! Load Commit Node Default Export Import | Scope Del Tables  Formula nterface MNotes Help
General _ Analog Chanrels  Digital Channels  Calibration  Reprogramming  Manufacturer
Measured Conversion
-272.94degC  -272.94degC

Analog Channels Digital Charnels Thermo Couples

" aDCO O ADC1 ¢ ADC2 ¢ &DC3 " Chi " Ch2 1o CTc1 CTC2 *TC3

 ADC4  ADCS  ADCE  ADCY " Ch3 " PINs CTC4 CTC5 C TCe C TCT
Item information Oscilloscope .

Color Channel Units Value Name : o . bhe ¥
ADCO  mV 7512864 o/ HE e el e
[ ADC1 mV  E.26072 272928 4 | ; : : :
[¥] —— apc2 my  -1.252144 4 4 ‘ + +

27293 !
] —— apca mb 0 iz :
[w] —— aDC4 mV  -4.382504 -272.932
ADCS my 0 2729341
ADCB m¥  B.26072 o :
ADC7  mb 001502572 2.936 14
E_ Chi - 2729384
%_— % 2712941 |
PIN1 Digital input status ct -27289424 ¢
E — PIN2Z Dl'gitd :l'put status ct 272944 | "
[¥] = PINZ Digital input status ct
PIN4 - Digital input status ct PRI
M — 100 degC -272.9375 - ' ' =
11 degC 2729375 139.151 149.151 1_5:!1[531033;;51 179.151 189.1¢
TC2 degC -272.9375
¥
I v w

KBox ON Line S.N. 0x00000431 Fw.V. 5.32 Rexgen (v.04.04) 500 kbit/s Channel HS

X

¥l

83



Working with items
added to the Oscilloscope

Right-clicking in the Item Information Area brings up the following menu:

Item information

Color Channel Units Value Name
H ADCD
m [+ Start New Log
ADC2 Y Rename F2
ADC3  mé ggg Select All
ADC4 iy Ge8 | Deselct Al
ADCS il .
ADCE m\‘agg Invert Selection
— ADC7 fd im Active
E! Inactive
Del Del
] — p|m @( Add Group
[¥] — PIN2 Er Del Group
(] —— PIN3 @‘ Add all
g PR @- Del all
TCO de| x| 2= 2
— g-#| Group and scale to ..
“ Reset scaling
X

Oscilloscope

Y B L HT e[S &

078 5.78 10.78 15.78 20.78 25.78 30.78 35.78 40.7¢

Time [seconds)

The Menu Items allow the following functionality:

Start New Log

Rename

Select All

Deselect All

Invert Selection

Active

Inactive

Allows to start a new log, clear log and

refresh the Oscilloscope

Assigns a name to the channel; this will

appear in the name column.

Selects all items

Deselects all items

Selects all items not currently selected and
deselects the items currently selected.

Makes the selected items 'Active’; they will

be shown on the oscilloscope.

Makes the selected items 'Inactive'; they
will NOT be shown on the oscilloscope.
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Del

Add Group

Del Group

Add all

Del all

Groups and scale to...

Reset Scaling

Deletes the item or item selected in Orange.

Adds selected item groups to the
oscilloscope.

Delete the selected item group from the
oscilloscope.

Adds all items to the oscilloscope.
Deletes all items from the oscilloscope.

Allows customisation of the scaling of
selected items.

Sets the default scaling.

Damniwiac ~anviarcinn tahlac Ar farmiilace
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Using the Oscilloscope

The 'Oscilloscope’ functionality is controlled by a dedicated toolbar, which is

considered below. Each feature is then considered individually.

104
g

=d

4

-
-

.
L]

RKR+HPPIH&E

Allows the Oscilloscope to go online.

Clear the Logged Data in the Oscilloscope.

Saves the data Logged in the Oscilloscope.
It can be saved in:

Vector MDF (.DAT).
MATLAB 5.0 (.MAT).

MATLAB 5.0 Structured single or double
precision (.MAT).

MATLAB 5.0 Structure Extended (.MAT).

Comma Separated Variables (.CSV).
Opens previously Logged data files.
Show steps between data points.
Separate Items on Oscilloscope.
Axis display modes.

Show item points.

Show cursors.

Reset Zoom Factor.

Reset X-axis Zoom Factor.

Zooms in X-axis.

Zooms out X-axis.

Fit Items to visible zoom area.

Zooms in Y-axis.
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q Zooms out Y-axis.

m Zooms in all axis.

H Lo JDRUR R | R

Right-clicking on the oscilloscope also brings up a menu with several further
options. These include changing the scale of the time axis to several different
resolutions and changing the axis colour, clearing the data, and printing and
exporting the image displayed on the scope.
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b, §

-
L ]

& ¢

Separate
Step mode
Axis mode
Show points

Cursors

Scale

& 9 N8

¢ ¥

Axis color

Export to image file

Copy to clipboard

» P I

1 second

S seconds
10 seconds
20 seconds
30 seconds
1 minute

5 minutes

10 minutes

Normal
Zoom in

Zoom out
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Exporting a DBC file with
conversion tables and Formulas

The DBC Export feature allows you to export the Conversion tables and Formulas
Applied to the various Analog channels for use in other tools such as DialLog.

- Clicking DBC Export will generate the DBC
@ file and prompt you for the location to save

it.
Export

How to export CAN DBC using the K-box (tutorial video).
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Making a Configuration
in Dialog to Log K-Box

Create a new Configuration.

Enable AUX Power ON in the settings tab. Click OK.

Frojects & Configuration
/.., Wizard [[E“_ New Project ”s_ New Configurat L g - g .9 E (] »
| Local Projects F ‘
@ ¢
8 Configuration settings o ‘
5 Corfiaation Name: "‘-
é [Configueation? Q
E VN Callbeation ID; g ‘
4 Usee Scbtware ID: 3 ‘
- i‘é D [ddmendygl =
§° @ [peosn? | F Apphy ARM Limits o
Stream Riste DAD1 ) Sweam Rate DAD2 X _
05 50 -1 [ - gl
® g ! J 1 J
¥ Z|  StesmFate DADI ) Skesm Rste DAD4 X
H 8 [zsee 1[5 -1
§ Stresm Fiste DADS . Steam Flate DADE X
i 10380 - |0 2ec -
% L J L J
o E|  Show Rale [neee)
g g [fooa
H £ | Dregicription
[ty Stesm Charrsls | PC Esploost [efouit o | Gancd

Status MEssages

Create a new BUS.

Select CAN 1 (MS) from the pop-up menu.

Projects Configuration

) /'- vizard ] New Project F1 Hew Cunngu.auorlm New Eusl-: . o
| Cocal Projects Vehide Az ~p ‘
VIN -
" Calbration ID g ‘
- Software 1D !
& U g ‘
£ Date 0807 =
E Logger Type Standard « Fast e 3 ‘
Logger Mode Standard - Al AH 1 M5] ®
* Number of PIDS 0 B CAN 2 [INST) ~
: e, B € o> i
3 Number of CCP Addresses o om cans ;
Bumber of CAN Signals 0 o= cne g ‘
; Number of Instrumentation Channels 0 = '-H”E
H HMumber of Digital Channels 0 it |
i B D armmsoge
Trigger Settings &% Flediay
; humber of Trigger [tems 0
3 Number of Trigger Growps 0
Conversion Tables
Musmber of Converson Tables 0 o ] Cancel
Ttems With Conversion Tables ] -
" ¢ o v
Siiearm Channsts | BT Exglorer
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Enter the BUS properties.

mport Project Configuration i L yiis g s
4; Wizard EE‘I- HNew Project HL Mew Configuration m New Bus .: bew M -GN - t g - % Propeiiss rD copy W[ XK Detete -
Local Proj Vehide ~
@ _ N "
" Callbration 1D g
2 Software ID = '
; . .
% Date 05/06/17 =
E Lopger Type Standard - Fast Samping Rates Only ]
o — :
* Mumber of PIDs o CANBUS Settings -
2 Mumber of Diagnostic Addresses ] o
i Mumber of CCP Addresses o Buz Speed Bus Mode ) i
. Wamber of CAN Signals 0 (o0 T [l g
§ Mumber of Instrumentation Channels o | |
E Humber of Digital Channels ] ' .
] Enable Selfings
Trigger Settings
N Mumber of Trigger ltems o [ iten bode
% Number of Trigger Groups ] x Cancel
Conversion Tables
Number of Comvension Tables o
i Items With Conversion Tables 0
Output Signals
Humber af Qutput Signals ]
tems Cutput Signal ] v
EEEEY cvea Charrets | PCExphcer
Status messages -~

Create a New Protocol.

Select the CAN Monitor protocol.

In 1 ' Configuration A fig s Logger - ] S 5
A viawa [T Newroject T, New Configuration T, Mew Bus Wiy, New Module o5 New Protocel B, ew Data it @y NewpiD ~ g propenies ) copy I X elete -
Local Projects s : =
@ o LT Seimera_modue i@ Rate - ¢
: :ﬂ g:z:ﬁ::mﬁd 4 Mo FRale Shream Urits Pl Addess Sive Datatype Byte Oider  Min'Vahse M Viahae Fomeds  Meml s o
[ « 11 oBDN_Evangie v - £
B . om canoms) §2  15ec Ho 012 v 015 000 2 Urisigned Eyte M3EFet 0 12M4395TEI6  QOMIIEDAN
. 4 B Modhdel P2 15ec No 0213 v [0 000 2 Ursigned Eyte MSBFest 0 0 00MFIIDatal =
Bl > 5 6PS st comonae i P4 15ec No 02 v [3E] 00 H Urisigned Eyte M3BFet O ] [LEE
141 97533, Enamgle §5  15ec No SHRTFT1 x 005 0400 1 Ursigned Eyte MSEFest 0 W200012207  0.7913000060ata
. 4l can_Teace P65 15ec No SHRTFTT! % D4 000 ] Ursigned Byte MSBFet 0 SAZMZNP 07100000
E 11 Confpurstions g7 15ec Mo SHATFT12 2 Ursigned Biyte: MSEFrt 0 W07 O7RIDN0EDsS T
é P65 15ec No SHRTFT13 — ] Urigned Byte MSBFest 0 [ 078130000608
s §9 1Sec No SHRTFT22 e H Ursigned Eyte MSEFest 0 0 0.781300006 Datalt
i P70 15ee No PT0_STAT CAN Marsios 1 Ursigned Biyte MSBFest 0 [ * Davat
= v’ n 258 No CATEMF1Z 2 Ursigned Word MSEFrst 40 E5135 0100000001 D1 aka
Pz 25 Ho T 1 Unsigned Biyte: MSBFet O a5 w4l Datat
v’ 12 258 Mo ECT r 1 1 Ursigned Byte: MEEFrst D 5 w40 Datal
P 25ec No AAT | || Ceece 1 Urisigned Eyte MSBFet 40 28 ol Datah
f 15 25e0 No CATEMP11 degC w3C Dl 2 Urnsigned 'Word MSBFrst 40 E5135 0100000001 D1 aka
P16 S5ec No EGR_ERR % [ 00 [ Ursigned Eyte MSBFist 100 100 078125 1(Datalt
v’ w 55e0 No CATEMFZ T 30 Dl 2 Urnsigned Word MSBFrst 40 EST4 0100000001 D aka
P18 S5ec No EVAP_VP Pa 032 [ H Sigred Wied MSBFet @132  BIR2 0.25%8152 Datalt
v“ 12 55ex He CATEMFZZ T Ou3F D 2 Urnsigned 'Word MZEFrst 40 EST4 0100000001 D a:a
PO WS No AIR_STAT: OFF D2 000 1 Bield MSBFest 0 1 [ Datat
D e .. [T AR - s A - R L - oo e
<
Properie: [N FC &
Fast DAD
0%
Status messages

Assign the settings and Protocol Name.
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o

Mew Configuration T New Bus B5 New Module f1 WewProtocel [, NewData Lint ¢+ MewPiD - Py propenties B Copy

o [

Projects

Projects
A vizars [E] Newproject Hi}
Local Projects
@ o 1] Semens_mocuds
+ f11 0BD_CAN_E ramgle
111 0BO_CAN_Examgle Ev
4 411 0BOI_E sarcle
4 B CAN 0 HS)
4 B= Hodde
£ H5 GPS ard Accelsromaber Bus
111 41953 Example
111 CaN_Trace
£ > i1 Cortuston
g
#
3
1
i
Fast DAQ
0%
Status messages

m‘ Import Configuration [, Recorded Date [ importProject [ mezs.l Load uucl. Losd 00X [ Losanos [ Losd Fibex

Rate « +§ Stream Rate -

Rate MinVaue  MaxValue Fomreds  Jlem T

Byde Duder

o
[5H v [ [}
@°3 1 5ec Ho [k k) v M3 Fest 0 1] 000435555 D skl
§°4 15ec Ho osz v MSBFe 0 L] 0.0043999%5 D atallt
@°s 1 See Mo SHRTFT1 X MSBFe O 202207 0,761 30000 D s
v“ 1 1 Sec Mo MsBFt 0 932200012207 0. 78130000€ Datalt
g°7 1 58 Mo CAN Protocsl 5 = MSBFe 0 92002207 0,760 20000 D s
g8 15ec Mo MSEFrt 0 [] 0. 7EN J0000€ 01t
L] 1 Sec Ho = Unsigrwed Bybe MEFer O L] 0.7 30000 D atalt
@ 1Sec Mo Urisigned Byte MSEFrt 0 [] x Dl
§o 25ec Ho Ursigned Wosd M5B Fas 4D 65135 0100000007 [ atalt
@412 25 Mo T O Log oo ASkowRas Unsigned Byte M5B Fet 0 ns x40 Datadt
§913  25e Ho ECT Unsigned Byte M5EFe O 215 =40 Datall
PP 2%ee Mo AaT Urigigned Bybe M5B Fat 40 215 w4l Datait
v"‘ 15 25ec Mo CATEMH L Unsigned Woed M58 Fast 40 B5135 0.100000001 D gt
- —_
PO GSec Mo EGR_ER X 20 (2] 1 Ursigned Bybe M5B Fest 100 100 0,760 2501 (Dt
§°17 55 Mo CATEMPZ1 T [ [¥e] 2 Ursigned Wosd MSEFat -0 6514 010000001 01 talt
§oi8  SSec Ho EVAP VP Fa 32 (] 2 Sigred Wioed MSBFen  fI%2 #1582 0258192 Datalt
§°19 S5 Mo CATEMPZ2 T hf (0] 2 Unisigned Wosd MSBFat 40 514 011 000000 [t
vn 2 M Sec No AIR_STAT: OFF 2 00 1 Bitfield MSBFet 0 1 ® Datalt
G . e ~r arn - [ToR——T T LT [ L e -

<
Propesties IR FC Explores

®O0 o@D Wy

a0M

Local Propects:
(@ o flT Semens modus
111 08D_CAN_Enamcls
11 DBD_CAN_E vample_Ext
4 fl1 0BDII_Example
4 58 CAM D HS)

GPE X

&% GPS and Accelerometer Bus
+ 11 31939 Enample
17 CAN_Trace
111 Corfiguation2

Remote Structures

Busz CAN Idertifiers  Tokal CAM |denthiess
0% 0%

Status

Or

messages
Dpsesation Mew Disgnoatic protocaol : CANMonitor] cesated

Uity Fxldert  Mezsage Name Stat B Bt Court Byte Oeder  MinValue  MaxVabae Formuda

<
Propertes IS PCExplves

Click the DBC tab on the right side.

9

oM xdo  oEa Wy

3814
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Corfiguration P
o Wizard [E} tew Project 114, New Configurstion T New 8us =!.‘_ New Madule JzNMFrmuDI I, R tiew signet - °¢ properties B[5j Copy W W vetete -
Local Projects ) —
@ ©» {l] Seimens_modue )] -

$17 08D_CAN_Example

No.  Steam Label Urats Rxldert M H StetBt  Baic Order MinVahse  Max\Vahie Foemus
11 08D_CHHE B a Mo % essage Hame ourt Byte n e

4 11 0BDI_Enampls
4G CaNOHS) o
o
£ 3
3
5 T Coripasion2 z
o
3
&

<
] e [

Blus CAM Identifiees  Tolsl CAN |denifers
0% | [ 0% |

Status messages
Operation New Diagrasiic protocol - CANMoritor! crosted

Click the open DBC file icon to browse and select the previously generated K-Box
DBC.

ﬂlmp«t Configurstion '~ Recorded Data H Impart Propect . Load A2l . Load DEC . Load ODX . Lead ROE - Lead Fibex
Local Projects . _ BC Z
© » 1If Seavens_rockie @ Fate = 1Y - B
B t
H; g:g—ﬁ—g""‘* . 5 Mo Sweam Label Unts  Baldont  Message Nome SR B B -
o o
1 oot b N [ x (o  widardcharacer) 2
o EaN O[HS) Sigral Labet Node Idders (el 5
+ B Moduls1 [ =] == ] [ &
* 157 Kepreord2000 Displaying 28 / 28 items  File: K-Boo_Cal_18-04-17_SN_00000107.dbc
g Mezsage Name 2
» B3 GPS and Accelerometes Bus f
ol® H; "‘S’S;IE: role 93 A0C_1 ADC_0.3 [°F] N
£l it can
| T —— 9 a0C_2 ADC_03 a8 o
& ¥ ADC_3 ADC_0_3 151 i
¥ WG A0C_4 ADC_47 e e
E ¥ 20C 5 ADC 47 D132 i
95 A0C_6 ADC_4_7 [ i
w5 s0C T ADC_4_7 82 y
%5 TC_0 TCO3 D231 deg [
w5 TC_1 TC03 b dept
w5 TC_2 TC03 [ degC
g TC_3 TC 03 [ %] degl
g TC_4 47 [ degC
g TS TCAT (5] degC
G 16 TC AT (%] degC |
< ¥
< 2
Propeitie: G FT Epiooe lhcwv Btems 0 ek 21939 Fitess
Bl CAN Identhers  Total CAMN Identfers
~ 0% | 0% |
Status messages
) Opesation New Disgrastic protocol : CANMoritor] created
Dpesation Import from DAC fle : succesthd

Select the required signal from the DBC window.

Copy the selected signals and paste them into the DAQ list.
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TB, impor configuration [, RecordedData [E] impont Project [ Losd Azt [ Lossoec [ LossoDx [ Losdroe [ LosdFbe

Local Projects . v
(@ o ] Semens_modue Ly -
+ $11 08D_CAN_Exarrcie
111 0BD_CAN_Examcle Ext
4 fl1 080I_Enample
4 5% CAN O[HS)
+ B Modusl
12 Keyword2000

4 Moo Swueam Label Units

Rxldent  Meszage Name

«he BW R
(use * as wildeard character)
Tuanamiting Node

Displaying 28 / 28 items  File: K-Box_Cal_18-04-17_SM_00000107.dbc

()

a0y

(e

S GPS and Accelsronetsr But
111 11923 Evample
.+ $11 CaN_Trace
- H11 Corfiguation?

FE=TT]

Remote Struchures

[l 1503 Fiess

Send the configuration to the logger.

(G Notes:

e You can have multiple buses in a single configuration. You can log OBD, A2L or
ODX data along with K-Box.
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Appendix
Specifications

Pinout of the K-Box

Pinout of the Multi Connect Cable

Measurement IEPE Procedure
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Specifications

Technical Data
Power supply
Interfaces

PC interfaces

Enclosure

Environmental

Output voltages

Number of channels
Accuracy
Software switchable range

Resolution (ADC)

Max Sampling Rate

Input impedance

Max input voltage

Number of channels
Accuracy
Measurement Range

Max Sampling Rate

Description
6 to 36V DC.
CAN Bus
None

Dimension (L115xH46xW105)
Weight 4509/IP65/ABS

-40°C to +85°C Humidity max 90%

5V and 24V (Max current drawn 80 mA
combined)

Analog Inputs

8 Bipolar differential inputs
*0.0015%

+80V, £40V, 20V, +10V
16 Bit

(10 KHz) 2 channel, (5 KHz) 2 channel, (2
KHz) 4 channel, (1 KHz) 8 channel
(Thermocouple and Digital Data will be
turned off when rates above 1 ms are used
for ADC channels.)

>4 M Ohm

+75 Analog Ground, 50 V Analog inputs
Thermocouple Inputs

8 J/K/T-type inputs

+1°C accuracy

Measurement: -200 °C to 1250 °C

10 Hz (all 8 channels)
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Maximum input voltage

Number of channels

Input switching thresholds

Input leakage current
Output states

Output drive capability (OK): Collector-
emitter voltage

Collector current (DC)
Saturation voltage (OK on)
Equivalent on-resistance

Leakage current at OK off

Min-max applied voltage

PWM

+3.3V
Digital Input / Output

x4 unipolar single-ended hardware
configured as inputs or outputs

Low < 1.5V
High > 2.0V (up to 12V)
< 10nA

(Optional) Open collector - 510 Ohm

45V max

T0mA max
< 015V

< 5100hm
< SUuA

Digital input -8V to +12V; Digital output OV
to +40V power supply, which limits the
current to 10mA

3 digital input frequency measurements up
to 100kHz or pulse measurements. (min 100
Nano sec) (between pulses 10
microseconds)
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Pinout of the K Box

2x DB9 CAN Connectors

The CAN connectors are 1x Male and 1x Female 9-pin Subminiature D Type
connectors.

Pin 1 Pin § Pin § Pin 1

Pin 6 Pin 9 Pin 9 Pin 6
DB9 Pin Function
Pin1 Digital 4/+4.5V inst
Pin 2 CAN L
Pin 3 Ground
Pin 4 Digital 1
Pin5 Power Ground
Pin 6 Digital 3
Pin7 CAN H
Pin8 Digital 2
Pin 9 Power Supply 4.5-36V

ADC Connector



The ADC connector is a Male 25-pin Subminiature D Type connector.

DB25 Pin Function
Pin1 +24V Output
Pin 2 +5V Output
Pin5 Analog Ground
Pin 6 Analog Input O +
Pin7 Analog Input 1 +
Pin 8 Analog Input 2 +
Pin 9 Analog Input 3 +
Pin 10 Analog Input 4 +
Pin 1 Analog Input 5 +
Pin 12 Analog Input 6 +
Pin13 Analog Input 7 +
Pin14 Ground Out
Pin15 Ground Out

Pin 17 Analog Ground
Pin18 Analog Input O -
Pin 19 Analog Input 1 -
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Pin 20 Analog Input 2 -

Pin 21 Analog Input 3 -
Pin 22 Analog Input 4 -
Pin 23 Analog Input 5 -
Pin 24 Analog Input 6 -
Pin 25 Analog Input 7 -

Thermocouple Connectors

The Thermocouple connectors on the K-Box are miniature-size flat-type sockets.

IEC Connector Pin Function
Top +
Bottom K

The dimensions of the Male Flat Type Miniature Size Thermocouple Plug that you
would plug into it are as follows:
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127 (0.5) —lo——ate—o %1925)7' e
02.5(og0)\ is
4 .
lr (0.09) (0.19)
t + ‘ 1 ( ‘”’" i@
L L, e
20.6
3 SEA a1

(0.31) (

WILL CLAMP FROM
40 AWG WIRE UP TO

5.5 (0.22) SOFT OR
ARMORED CABLE

Dimensions: mm (inches)

101



Pinout of the Multi Connect Cable

The K-Box may be connected to the multi-connect cable's AUX cable to connect it
to the Rebel CT or LT Loggers. The pinout is as follows:

Dig/An

Aux/CAN1

L

CAN2/LINO

CANO/PWR

CAN3/LIN1

Dig/An (This Connector is used to connect Digital and Analog
signals to the Logger)

The Dig & An connector is a Female 15-pin Subminiature D Type connector.
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Pin No

Pin 2

Pin 3

Pin 4

Pin 6

Pin7

Pin 8

Pin 9

Pin 9

Pin Function

Digital Input or Output 1- When used as an
input, do not apply voltages outside the O to
+12V range. When used as an Output,
ensure that the current drawn is not more
than 100mA. More information on the use of
this pin can be found in Appendix 2 and 3

+4.5V Instrumentation Supply Voltage,
ensure that current draw is not more than
1700mA

Ground
Analog Ground

Analog Input 1 - do not apply voltages
outside of the -10 to +10V range

Analog Input 3 - do not apply voltages
outside of the -10 to +10V range

Digital Input or Output O - When used as
Input, do not apply voltages outside the O to
+12V range. When used as an Output,
ensure that the current drawn is not more
than 100mA. More information on the use of
this pin can be found in Appendix 2 and 3
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Digital Input or Output 2 - When used as
Input, do not apply voltages outside the 0 to
+12V range. When used as an Output,

Pin 10 .
ensure that the current drawn is not more
than 100mA. More information on the use of
this pin can be found in Appendix 2 and 3
Pin 1 Ground
. Wake-Up pin to wake logger from sleep
Pin13 .
mode (for use see Appendix 1)
Analog Input O - do not apply voltages
Pin 14 ginp pply g

outside of the -10 to +10V range

Analog Input 2 - do not apply voltages

AUX/CANT1 (The port of the Multi Connect Cable that is generally
used with the K-Box)

The AUX/CAN1 connector is a Female 9-pin Subminiature D Type connector.

Pin 5 Pin 1

Pin 9 Pin 6

Pin No Pin Function
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Pin 2

Pin 3

Pin5

Pin7

CAN Bus 1 (Medium Speed Bus) Low Signal
Ground
Power Ground

CAN Bus 1 (Medium Speed Bus) High Signal

CANZ2/LINO (Used for connecting CAN2 and Ethernet to the Logger)

The LAN connector is a Female 9-pin Subminiature D Type connector.

Pin 5

Pin 1

Pin 9

Pin No

Pin1

Pin 2

Pin 3

Pin5

Pin7

Pin Function
LINO

CAN / CAN FD Bus 2 (Instrumentation Bus)
Low Signal

Ground
Power Ground

CAN / CAN FD Bus 2 (Instrumentation Bus)
High Signal
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Pin 9

Digital Input or Output 3 (can also be used
as a switched power supply +Vd). When
used as Input, do not apply voltages outside
of the 0 to +12V range.

CANO/PWR (This Connector is used to power the Logger; e.g. it
could be powered via the diagnostics connector of a vehicle
connected to the OBD2 to DB9 Cabile.)

The CANO/PWR connector is a Male 9-pin Subminiature D Type connector.

Pin No

Pin1

Pin 2

Pin 3

Pin 4

Pin5

Pin 7

Pin 8

Pin 1

Pin §

Pin Function

CAN Bus 1 (Medium Speed Bus) Low Signal
CAN Bus 0 (High Speed Bus) Low Signal
Ground

K-Line (1 wire bus) of ISO 9141

Power Ground

CAN Bus 0 (High Speed Bus) High Signal

CAN Bus 1 (Medium Speed Bus) High Signal
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Pin 9 4.5-36V Supply Voltage

CAN3/LIN1

The CAN3/LIN1Tis a Female 9-pin standard D-type connector with screws.

Pin § Pin |

Pin9 Piné6

Pin No Pin Function

Pin1 LIN 1

Pin 2 CAN / CAN FD Bus 3 (Instrumentation Bus)
Low Signal

Pin 3 Ground

Pin 5 Power Ground

Pin 7 CAN / CAN FD Bus 3 (Instrumentation Bus)
High Signal
Digital Input or Output 3 (can also be used

Pin 9 as a switched power supply +Vd). When

used as Input, do not apply voltages outside
of the 0 to +12V range.
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OBDR&INST (The multi-connect cable attaches to the Logger via this
connector)

The OBD&INST connector is a Female 25-pin Subminiature D Type connector.

Pin 13 |

Pin 25 Pin 14

Pin No Pin Function

Analog Input 3 - do not apply voltages

Pin1
n outside of the -10 to +10V range
Pin 2 LIN 1
Pin3 CAN/CANFD 3L
Pin 4 Analog Input 1 - do not apply voltages
outside of the -10 to +10V range
. Wake-Up pin to wake logger from sleep
Pin 5 .
mode (for use see Appendix 1)
Pin 6 CAN Bus 1 (Medium Speed Bus) Low Signal
Pin7 CAN Bus 0 (High-Speed Bus) Low Signal
Pin 8 K-Line (1 wire bus) of ISO 9141
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Pin 9

Pin 10

Pin 1

Pin 12

Pin 13

Pin 14

Pin 15

Pin 16

Pin 17

Pin 18

Pin 19

Pin 20

Pin 21

Pin 22

Pin 23

4.5-36V Supply Voltage

+4.5V Instrumentation Supply Voltage,
ensure that current draw is not more than
100mA

Digital Input or Output 2 - When used as
Input, do not apply voltages outside the O to
+12V range. When used as an Output,
ensure that the current drawn is nhot more
than 100mA. More information on the use of
this pin can be found in Appendix 2 and 3

Digital Input or Output O - When used as
Input, do not apply voltages outside the O to
+12V range. When used as an Output,
ensure that the current drawn is not more
than 100mA. More information on the use of
this pin can be found in Appendix 2 and 3

CAN / CAN FD Bus 2 (Instrumentation Bus)
Low Signal

Analog Input 2 - do not apply voltages
outside of the -10 to +10V range

LINO
CAN/CANFD 3 H

Analog Input O - do not apply voltages
outside of the -10 to +10V range

Analog Ground

CAN Bus 1 (Medium Speed Bus) High Signal
CAN Bus 0 (High Speed Bus) High Signal
Ground

Power Ground

Digital Input or Output 3 (can also be used
as a switched power supply +Vd)

Digital Input or Output 1- When used as
Input, do not apply voltages outside the O to
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Pin 24

Nl Ar-

+12V range. When used as an Output,
ensure that the current drawn is not more
than 100mA. More information on the use of
this pin can be found in Appendix 2 and 3

CAN /CAN FD Bus 2 (Instrumentation Bus)
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Measurement IEPE procedure

1. Connect the K-Box and IEPE devices. Connect the IEPE sensors to the IEPEO-3
channel.

2. Set the Additional board to Not Connected, Software ranges of odd channels to
+20V.

i- K-Box Cal v.3.18 - a X
: K b | B =)
BB T  RAB| T | =_0.% @
i Load Commit NNode Default Export Import - ' Forr terf Help
General Measurement _ Digital Channels Calbration Reprogramming Manufacturer
Additional

Board| |Not Cornec|~

ADC Channels
ADC(0-3) ADC[4-7)
CANID |0x181 v Rate |1 sec v CANID |D«182 v Rate |1 sec v

Software Ranges
ADCO -1V +10V |~ ADT T |20V 420V v ADC 2 |10V +10V |~ ADC 3|20V +20V |~

Hardware Ranage

Range1 |wv ADC4 IV 10V | v ADLS |20V +20V |~ ADCE |10V +10V |~ ADC7 |-20V 420V |»

Thermo Couples
TC(0-3) TC[4-7)
CANID |0wx281 v Rate |1 sec v CaNID |0x282 v Rate |1 sec v
Type
K-type (-200) »
= =]
KBox Bus5% S.N. 0x00000286 Fw.V. 5.32 Kvaser Memorator HS/HS 500 kbit/s Channel 0

3. Connect the IEPE sensors, Keep the sensor in idle conditions, and Go to
measurement mode.

Note down the measured value for ADC1 (IEPE 0), ADC3 (IEPE 1), ADC5 (IEPE 2)
and ADCY7 (IEPE 3) channels in mV.
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§= K-Box Calv.3.18

E B S BREN B =2.0. % @

: Load Commit Node Default Export !mport | Scope Del Tables  Formula
General _ Analog Channels  Digital Channels  Calibration  Reprogramming  Manufacturer

Measured Conversion

16896.43 mV/ 16896.43

Analog Channels Digital Channels Thermo Couples
C ADCD & ADC1 ¢ ADC2 (¢ ADC3 " Chi " Ch2 CTCO0 T OTCH

" ADC4 C ADCS ( ADCE ( ADC7  Ch3 " PINs . TC4 (C TCS

Item information Oscilloscope

Color Channel Units
ADC1 i

16896.431136
] 2200{]‘.
2208 I A

18000

= B /0w el @

- O X

Help

CI1C2 CIC3

CI1Ce O TC7

16000 4
14000 4

12000

ADCT |mY]

10000 4

8000

6000

4000 'c:

———t e
87.46788.46789.46790.46791.46792 46793 46794 46795 46796 46797 46

Time [seconds]

< >
v
= =]
KBox Bus 5 % S.N. 0x00000286  Fw.V. 5.32 Kvaser Memorator HS/HS 500 kbit/s Channel 0

IEPE & Analog channel links: ADC1-IEPEO, ADC3-IEPE1, ADC5-

IEPE2, ADC7-IEPES3

4. Go to the Analog channel tab. Change the Additional board to IEPE, copy
remembered values to the Offset edit box of each IEPE channel, and enter the

sensitivity of the sensors.
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§* K-Box Calv.3.18 - m] X
: ORI =

E B ? EEB| 0O | =.0.9% @

: Load Commit [Node Default Export Import | Scope Del Tables  Formula Interface  Help

General Measurement _ Digtal Channels  Calibration  Reprogramming  Manufacturer

Additional IEPE Transmit - Measure
Board |IEPE - Integ|v | (O Combined @ Individual
Integrated Electionics Piezo Electiic
IEPED IEPE 1
CANID |0x184 Rate |1ms CANID |0x185 Rate |1ms
Sensitivity 100 . mV/g Offset  16896.0 _ m¥ Sensitivity |100 , miv/g Offset 0.0 . mY
IEPE 2 IEPE 3
CANID |0x186 Rate |1ms CANID |0x187 Rate |1ms ™
Sensitivity (100 . mv/g Offset 0.0 . md/ Sensitivity 100 . mv/g Offset 0.0 . mY
Thermo Couples
TE03) TC(4-7)
CANID |0x281 || Rate 1sec  |v| CANID |0x282 v Rate |1sec v/
Type
K-type (-200/w |
= =]
KBox+IEPE Bus3 % S.N. 0x00000286  Fw.V, 5.32 Kvaser Memorator HS/HS 500 kbit/s Channel 0

5. Go to Measurement mode.
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i* K-BoxCalv.3.18

BB EWER O = 0|0

: Load Commit Node Default Export mport | Scope Del Tables  Fon face Help
m_ Analog Channels  Digital Channels  Calibration  Reprogramming  Manufacturer
Measured Conversion
-17021.02 Y -339.17 q
Integrated Electionics Piezo Electiic Digital Channels Thermo Couples
& IEPEOD C IEPE1 ( IEPE2 (" IEPE3 " Chi " Ch2 C 1CO0 C TC1 C TC2 CTC3
" Ch3  C PINs CTCe CTCSE CTCE CTC7
Item information Oscilloscope
Color Channel Units Value Name R LI .
IEPED g -0.10838159 A AR N Rt E
304 ;
204
104
5 .
S 0
A
L
i 10
204 :
301 : . 5
404 ! : : ;
‘c:' - - - - =)
667.644 669.644 671.644 673.644 675.644 677.6«
Time [seconds]
< >
¥
= =]
KBox+IEPE Bus3 % S.N. 000000286 Fw.V.5.32 Kvaser Memorator HS/HS 500 kbit/s Channel 0

Then, export the DBC and import it into DiaLog software.

Make sure you select the combined option in the IEPE Transmit — Measure option.

IEPE Transmet - Measure
(® Combined O Indvidual
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