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1 Description

1.1 General

The nanoCAT-LT is a self-contained pressure scanner that acquires and transmits pressure data to a host via
the EtherCAT protocol or a CAN bus. The nanoCAT-LT fits into the Chell pressure scanner range alongside the
established MicroDaq, MicroCAT & nanoDaq range and is a direct variant of the nanoDAQ-LT series with added
EtherCAT comm:s.

Currently, the nanoCAT-LT consists of three models (LTM-32, LTS-32 & LTR-64) which contain 32 & 64 main
channels respectively.

Just like the nanoDAQ-LT series, the device has the ability to output absolute pressures and differential
pressures by using the reference channels (Ch 33 on LTS/M-32 and Ch 65 & 66 on LTR-64). For the LTR-64 a
configuration setting allows selection of just one of those references, or an average of both.

The nanoCAT-LT is configured by using its embedded web-server. The EtherCAT slave controller can be put
into Transparent Mode, which allows the user to use the web-server via Ethernet through the same connection
as EtherCAT. When this mode is enabled the unit acts like a nanoDAQ-LT device and the webserver can be
connected to via a web browser.

When Transparent Mode is disabled the unit becomes an EtherCAT slave device which can be accessed from
a suitable EtherCAT master. Supplied with the device is the ESI (EtherCAT Slave Information) file, in XML format
which is used by the EtherCAT master.

This manual revision covers firmware version 1.0.3 of the LTM-32 variant & 1.0.4 of the LTR-64 variant.
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2 Specifications

2.1 Power Supply:

Line voltage:
Absolute Max. Line voltage
Consumption:

2.2 CAN specifications:

CAN type

CAN baudrate
Programmable variables:
Address 0x?nn

Address 0xn?n

BRP

TSEG1

TSEG2

SIW

2.3 Ethernet Specifications:

TCP/IP (when in Transparent Mode)

2.4 Environmental specification:

Operating temperature range:
Storage temperature range:
Maximum Relative humidity:

Ambient altitude

Vibration

Radiated emissions

Conducted emissions

8-25VDC
25VDC
Max 2VA

2.0B
Configurable from 1M, 500K, 125K and 100K.

Most significant programmable device ID
Next most significant programmable device ID
CAN bus timing

CAN bus timing

CAN bus timing

CAN bus timing

100Mb/s Half/Full Duplex
TCP & UDP protocols supported

-40°C to +90°C
-40°C to +90°C
95% at 50°C (non condensing)

100 mbar abs or nominally 52000 ft

Engine standard vibration test to DO160E category S,
curve W with duration of 1 hr/axis. Fan blade out case
to DO160E category S, curve P.

Fan blade out to DO160F section 7 (40g 11m/s)
Engine load to +/- 40g per axis
MIL standard 461-E: RE102

MIL standard 461-E/MIL standard 461-C
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3 Installation and Interconnections

3.1 nanoCAT-LTM-32

3.1.1 Electrical Connection — Male micro-D (Glenair MWDMZ2L-15PS)

Pin Function
1 0Ov (COM)
2 CAN Low
3 CAN High
4 Trigger In (5V TTL)
Wy 5 EtherCAT Bus In TX+
o & 6 EtherCAT Bus In TX-
> 7 EtherCAT Bus In RX+
8 EtherCAT Bus In RX-
9 + Supply (8-25 VDC)
10 Ov (COM)
11 Transparent Mode
ggs;égm 12 EtherCAT Bus Out TX+
13 EtherCAT Bus Out TX-
14 EtherCAT Bus Out RX+
15 EtherCAT Bus Out RX-

3.1.2 Pneumatic Connections — 1mm bulged tubulation to removable manifold

72.8

67.8

268

OPTIONAL
REMOVABLE
MANIFOLD

16.1

STATUS LEDS (ON UNDERSIDE)

ETHERCAT RUN
ETHERCAT ERROR
RUN / FUNC
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3.2 nanoCAT-LTR-64

3.2.1 Electrical Connections (Bus In & Bus Out) - Souriau 8STA0-06-9PN

_ Pin Bus In | Bus Out
1 Tx+
— 2 Rx+
o § 3 Trigger In (TTL) | Transparent Mode
0 4 + Supply (8-25 VDC)
5 Ov
6 CAN high
7 CAN Low
ETHERCAT IN ETHERCAT OUT 8 e
9 Rx-

3.2.2 Pneumatic Connections — 1mm bulged tubulation to removable manifold
77.0
64.2

50.9

XM VAL DA ASZE ‘Addng semod Induy
vo-HI71-OvaoUBL 3

2 x REMOVABLE
MANIFOLDS

STATUS LEDS

e LINK/ACTIVITY IN
LINK / ACTIVITY OUT
ETHERCAT RUN
ETHERCAT ERROR
RUN/FUNC

Hot plugging the power to the nanoCAT-LT at the connector can cause permanent damage
to the unit. Always switch the power at the power supply source.
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3.3 nanoCAT-LTS-32

3.3.1 Electrical Connections (Bus In & Bus Out) - Male micro-D (Glenair MWDM2L-15PS)

Input connector — mates with 15-way Male Micro-D connector (Glenair MWDM2L-15PS)
Name Name Pin
0V (COM) +24V SUPPLY 9

CANL oV (COM) 10
CAN H Mode 11
Trigger IN (5V TTL) EtherCAT1 TX+ 12
EtherCATO TX+ EtherCAT1 TX- 13
EtherCATO TX- EtherCAT1 RX+ 14
EtherCATO RX+ EtherCAT1 RX- 15
EtherCATO RX- |

1R WAY NTYPE Leave MODE pin unconnected for default EtherCAT operation.
Connect MODE pin to OV COM to boot device in Ethernet mode on port 0.

3.3.2 Pneumatic Connections — side mounted 1mm bulged tubulations

72.6

67.8

STATUS LED'S
e LINK /ACTIVITY IN

e LINK /ACTIVITY OUT
¢ ECRUN
¢ ECERR
¢ RUN/FUNC
E
32 x PRESSURE CHANNELS 15V
1 x REFERENCE CHANNEL Caol

Hot plugging the power to the nanoCAT-LT at the connector can cause permanent damage
to the unit. Always switch the power at the power supply source.
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4 Operation of the instrument

4.1 Connecting up the nanoCAT-LT.

The nanoCAT-LT has two connectors which can supply the unit with power and also provides CAN and
Ethernet/EtherCAT comms. This allows for several nanoCAT-LT units to be connected together in an EtherCAT
network. The upstream device should be connected to the bus IN connector/pins and the downstream device
should be connected to the bus OUT connector/pins.

For configuration purposes (via the embedded webserver), the EtherCAT comms of an individual nanoCAT can
be put into Transparent Mode. This effectively disables the EtherCAT stack and enables the TCP/IP stack to
allow for web server connection. To do this the Transparent Mode pin (see Electrical Connections in section
3.1.1 & 3.2.1) must be shorted to OV. Chell can provide a connector/loom to facilitate this. This connection
must be made (or broken, as required) before the unit is powered to ensure the correct stack is initialised as
required.

Ensure all the connections are made before powering up the nanoCAT-LT. The nanoCAT -LT should not be hot
plugged with the power connector. Doing so can cause permanent damage to the unit. Always switch the
power at the power supply source.

Upon power up, the blue LED will light constantly while the nanoCAT-LT boots up. This will typically take
around 2 seconds. When the nanoCAT-LT has finished booting, the blue LED will flash at a constant rate to
show that the system is running (unless auto hardware trigger enable has been set — see later).

Note that when in Transparent mode, the rules for Ethernet connections on the nanoDAQ-LT series also apply
for the nanoCAT-LT, as follows:

Establish an Ethernet connection to the nanoCAT-LT using the appropriate cables and check that the necessary
link lights are lit. The host PC must have an IP address in the same range as the nanoCAT-LT. For example, if
the unit has an IP address of 192.168.1.190 then (depending on the subnet mask used) the first three octets
of the subnet mask should be the same —i.e. 192.168.1.XXX.

NOTE: If the IP address is changed via the embedded webserver, it is very important that a record is made of
the new IP address as it cannot be ascertained without returning the unit to Chell Instruments.

4.2 Configuring the nanoCAT-LT

The nanoCAT-LT can be configured by using the embedded web server, with Transparent mode enabled to
disable EtherCAT comms. Here all the device variables may be changed including IP address, CAN ID, averaging,
etc. Once these setting are configured, they can be permanently saved by clicking on ‘BURN TO EEPROM’.
Once the unit is reset, the nanoCAT-LT will run using these settings.

Additionally some of the settings can be configured over EtherCAT comms via SDO commands issued from the
EtherCAT master.

Both options are detailed later in sections 5 & 6.

4.3 EtherCAT setup

The nanoCAT-LT comes with an ESI file (separate ones for LTM-32 & LTR-64) which provides its device
description for use with an EtherCAT master and should be located appropriately on the EtherCAT master’s
system.
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4.4 LED indication

LED LED Status Description
Off INIT (EtherCAT state) & no error.
RUN Green (blinking) PREOP (EtherCAT state)
Green (single flash) ™ SAFEQP (EtherCAT state)
Green (on) OP (EtherCAT state)
Red (blinking) ™ General EtherCAT configuration error
Red (single flash) ™ Slave device application has changed EtherCAT state
autonomously, due to local error
ERROR Red (double flash) ™ Application watchdog timeout, Sync Manager watchdog
timeout or communication timeout occurred.
Red (on) Critical communication or application controller error has
occurred. Application controller is not responding anymore
(PDI Watchdog Timout).
Off Port closed or not connected, no activity
L/A (IN) Green (flickering) ™ Port open and connected with activity
Green (on) Port open and connected, no activity
Off Port closed or not connected, no activity
L/A (OUT) Green (flickering) Port open and connected with activity
Green (on) Port open and connected, no activity
On nanoCAT-LT initialising
Blue (Run) ; . .
Flashing (@ 1Hz) nanoCAT-LT in normal ‘Run’ operating mode
Red (Function) On nanoCAT-LT performing rezero or span operation

STAT LED timings (as indicated in ETG.1300 Indicator and Labeling Specification)
*1 flickering: 50ms on, 50ms off, iso-phase
*2 blinking: 200ms on, 200ms off

*3 single flash: 200ms on, 1000ms off

*4 double flash: 200ms on, 200ms off, 200ms on, 1000ms off
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5 EtherCAT Object Structure

What follows is a description of the CoE (CANopen over EtherCAT) Object Dictionary used in the nanoCAT-LT.
Where descriptions differ between the LTM-32 & LTR-64, rows shown highlighted in pale yellow will be for the
LTR-64, with pale green being for the LTM-32. Lines with no colour highlight apply to all variants.

5.1 Object Dictionary Structure

The object dictionary contains objects that are mapped for cyclic communication in PDOs and also objects for
configuration of some nanoCAT-LT parameters using SDO services. Each object is addressed using a 16-bit
index and an 8-bit subindex.

The overall layout of a standard Object Dictionary is as follows:

Index (hex.) Object dictionary area
0000 — OFFF Data Type Area

1000 — 1FFF Communciation area

2000 — 5FFF Manufacturer specific area
6000 — 6FFF Input area

7000 — 7FFF Output area

8000 — 8FFF < | Configuration area
9000 — 9FFF 3 Information area
A00O0 — AFFF % Diagnosis area

BOOO — BFFF é{ Service Transfer area
C000 — EFFF = | Reserved area

FOOO — FFFF E Device area

5.2 Object table abbreviations
All object tables contain various abbreviations, as follows:

Abbreviation Description
CoE CANopen over EtherCAT
Index Object Index addess (hex)
NV Non-volatile — attribute value is maintained through a power cycle
PDO Process Data Object — structure for mapping parameters containing data entries
PM PDO Mapping — object can be mapped into an rx or tx PDO
RO Read Only — SDO access
RW Read/Write — SDO access
RxPDO Receive PDO — a PDO received by the EtherCAT slave
TxPDO Transmit PDO —a PDO sent from the EtherCAT slave
S Subindex — sub address of an object (hex)
SDO Service Data Object — mailbox comms where all objects can be read & written
Type Data Types
BOOL 1 bit. Boolean (‘0’ = False, ‘1’ = True)
BITn n bit.
BYTE 8 bit. Unsigned Byte
USINT 8 bit. Unsigned Short Integer
UINT 16 bit. Unsigned Integer
UDINT 32 bit. Unsigned Long Integer
STRING(n) 8*n bit. Visible String of n characters
REAL 32 bit. Floating point value

Page 10



5.3 Communication Area

The objects in this area describe the basic EtherCAT properties of the nanoCAT-LT common to all EtherCAT
slaves that use the CoE protocol

Index SI Data Type NV | Access PM | Description
1000 UDINT RO Device Type
1001 USINT RO Error Register
1008 STRING(13) RO Device Name
1009 STRING(4) RO Hardware Version
100A STRING(4) RO Software Version
1018 RO Identity

0x01 | UDINT RO Vendor ID

0x02 | UDINT RO Product Code

0x03 | UDINT RO Revision

0x04 | UDINT RO Serial number

5.4 Process Data Objects

These objects describe the data mappings for the nanoCAT-LT. ( =LTR-64, =LTM-32)

Index SI Data Type NV | Access | PM | Description

1A00 RO Analogue Input Pressure TxPDO mapping
0x01 | UDINT RO Pressure Channel 1 mapping
0x20 | UDINT RO Pressure Channel 32 mapping
0x40 | UDINT RO Pressure Channel 64 mapping
0x41 | UDINT RO Pressure Reference A mapping
0x42 | UDINT RO Pressure Reference B mapping

1A02 RO Analogue Input Temperature TxPDO

mapping

0x01 | UDINT RO Temperature Channel 1 mapping
0x20 | UDINT RO Temperature Channel 32 mapping
0x40 | UDINT RO Temperature Channel 64 mapping
0x41 | UDINT RO Temperature Reference A mapping
0x42 | UDNT RO Temperature Reference B mapping

1A00 RO Analogue Input Pressure TxPDO mapping
0x01 | UDINT RO Pressure Channel 1 mapping
0x20 | UDINT RO Pressure Channel 32 mapping
0x21 | UDINT RO Pressure Reference mapping

1A02 RO Analogue Input Temperature TxPDO

mapping
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0x01 | UDINT RO Temperature Channel 1 mapping
0x20 | UDINT RO Temperature Channel 32 mapping
0x21 | UDINT RO Temperature Reference mapping
1C00 0x01 | USINT RO Sync Manager type
0x02
0x03
1C12 0x01 | UINT RO TxPDO assign
0x02
1C33 0x01 Sync Manager parameters
0x20

5.5 Input Area

These are the input data objects that can be read by an EtherCAT master, to report the pressures and
temperature acquired by the nanoCAT-LT. They are mapped in the TxPDOs described previously.

( =LTR-64, =LTM-32)

Index SI Data Type NV | Access PM | Description

6000 0x01 | UINT RO tx Channel 1 calibrated pressure (16bit)
0x20 | UINT RO tx Channel 32 calibrated pressure (16bit)
0x40 | UINT RO tx Channel 64 calibrated pressure (16bit)
0x41 | UINT RO tx Ref. A calibrated pressure (16bit)
0x42 | UINT RO tx Ref. B calibrated pressure (16bit)

6020 0x01 | UINT RO tx Channel 1 temperature (100%™ degC)
0x20 | UINT RO tx Channel 32 temperature (100™ degC)
0x40 | UINT RO tx Channel 64 temperature (100" degC)
0x41 | UINT RO tx Ref A. temperature (100" of degC)
0x42 | UINT RO tx Ref B. temperature (100%™ of degC)

6000 0x01 | UINT RO tx Channel 1 calibrated pressure (16bit)
0x20 | UINT RO tx Channel 32 calibrated pressure (16bit)
0x21 | UINT RO tx Reference calibrated pressure (16bit)

6020 0x01 | UINT RO tx Channel 1 temperature (100%™ degC)
0x20 | UINT RO tx Channel 32 temperature (100" degC)
0x21 | UINT RO tx Reference temperature (100" of degC)
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5.6 Configuration Area

The nanoCAT-LT setup values are configured using the objects in this area. The available objects are a subset
of the total setup parameters available for configuration via the embedded webserver (see section 6). It is the
intention to make most setup parameters available in this area, in future versions of the nanoCAT-LT firmware.
( =LTR-64, =LTM-32)

Index SI Data Type NV | Access PM | Description
8000 Signal settings
0x01 | BOOL RW Pressure Input Impulse Filter

- Removes single impulse noise
events (spikes) from the pre-
calibrated pressure data

0x03 | UDINT RW Pressure Input Average Samples
- Number of samples for moving
average of pre-calibrated pressure
data
Representation is an index ‘n’:
n=0 > Off
n=1to 16 2 2" samples

0x04 | UDINT RW Sensor Oversampling
- 0=High Speed
1 = Low Resolution
2 = Standard Resolution
3 = High Resolution
4 = Ultra High Resolution
Function described in Table 6.7 (Requires
eeprom burn and reboot to take effect)

0x05 | UDINT RW Reference Sensor
- 0=Reference A
1 = Reference B
2 = Both (Averaged)
Function described in Table 6.7

Index SI Data Type NV | Access PM | Description
8010 Miscellaneous Settings
0x01 | STRING(8) RO nanoCAT-LT unit serial number
0x02 | STRING(8) RO Sensor Fullscale
0x03 | BYTE RO Pressure Type
- 0= Absolute

1 = Differential
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5.7 Command Area

These are command data objects that can be sent by an EtherCAT master, to command the nanoCAT-LT to
perform functions — currently only a rezero command function exists

5.7.1 Rezero Command
Performs a rezero operation on the nanoCAT-LT (same as the Rezero button on the webserver)

Index SI Data Type NV | Access PM | Description
FB50 Rezero
0x01 | USINT RW Command
0x02 | USINT RO Status
0x03 | INT RO Response
Sublndex 0x01: Command
Byte O 0x00: Rezero function
Byte 1 Unused
Sublindex 0x02: Status
Byte O Last command completed, no errors, no reply available
Sublndex 0x03: Response
Byte O See Subindex 0x02
Byte 1 Unused

5.7.2 Burn to EEprom Command

Performs a Burn-to-EEprom function on the nanoCAT-LT (same as the Burn to EEprom button on the
webserver), saves current configuration into non-volatile memory so that it is loaded on future startup.

Index SI Data Type NV | Access PM | Description
FB51 Burn to EEprom
0x01 | USINT RW Command
0x02 | USINT RO Status
0x03 | INT RO Response
Sublndex 0x01: Command
Byte O 0x00: Burn to Eeprom function
Byte 1 Unused
Sublndex 0x02: Status
Byte O Last command completed, no errors, no reply available
Sublndex 0x03: Response
Byte O See Sublndex 0x02
Byte 1 Unused

5.7.3 Reboot Command
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Reboots the device.

Index SI Data Type NV | Access PM | Description
FB52 Reboot
0x01 | USINT RW Command
0x02 | USINT RO Status
0x03 | INT RO Response
Sublndex 0x01: Command
Byte O 0x00: Reboot function
Byte 1 Unused
Sublndex 0x02: Status
Byte O Last command completed, no errors, no reply available
Sublndex 0x03: Response
Byte O See Subindex 0x02
Byte 1 Unused
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6 nanoCAT-LT Configuration Webserver

6.1 Introduction.

The nanoCAT-LT web Configuration provides the means of setting up and demonstrating the nanoCAT-LT unit
from a standard PC with an Ethernet port and browser. Note that the unit must be in Transparent Mode to
bypass the EtherCAT comms and enable the TCP/IP to access the webserver. (see section 4.1 for more info)

The webserver is divided by tabs into five areas of functionality, namely 'Setup’, 'Live Data', ‘Advanced’,
‘Timestamp’ and ‘Factory Tools’'.

'Setup Parameters' provides the means to set nanoCAT-LT’s main operating parameters such as data
streaming rates and Device addresses.

The unit's function may be checked and demonstrated using 'Live Data' to show the nanoCAT-LT’s calibrated
output.

‘Advanced’ provides setup for the all other more advance parameters that may require setting on a per
application basis.

‘Timestamp’ provides some options for configuring the timestamping feature of the nanoCAT-LT.
‘Factory Tools’ provides some functionality to change the MAC address of the Ethernet hardware. This tab is

password protected and therefore not readily available to everyone and further detail is beyond the scope of
this document.

Chell
Instruments

Data Streaming

Comms Protocol i1 @ TCP
OUuDP
OCAN

Data Rate off v

Protocol

Pressure Input Average Samples 16
Apply

REBOOT

Rezero

Burn to Eeprom

TCP Comms

IP Address[192 | [168 |[3 | [104 |
Subnet [255 |[255 |0 [[o |
Local port

Apply TCP

Figure 6.1, Main Setup page
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6.2 Common Controls Sidebar e

Chell
~ Instruments

Figure 6.1 above shows the first page viewed when navigating to the webserver. It
includes the common controls sidebar and the main group of setup parameters. The
sidebar provides information on the nanoCAT-LT unit including serial number and
current firmware revision along with the configured sensors full scale and total
channels. The function of the common controls is detailed in the subsequent table
(Table 6.1)

Control Function
'REBOOT' button Reboots the nanoCAT-LT , similar to power cycling the device. Use to activate new
settings, etc. REBOOT
'Rezero' button Starts a nanoCAT-LT rezero operation.

- - R
‘Burn to Eeprom” | Burns all changes made to the local settings into the eeprom so they can be €zero

button retrieved on restart.

Table 6.1, Common sidebar control functions. Burn to Eeprom

Figure 6.2, Sidebar
6.3 The 'Setup Parameters' Page

6.3.1 Introduction

The 'Setup Parameters' page shows all of the nanoCAT-LT's main operating parameters. Setup Parameters is
divided into different categories by function, and each category is detailed separately in the following. Note
that these settings are ignored when Transparent mode is disabled and EtherCAT comms are in use.

6.3.2 Data Streaming

The ‘Data Streaming’ section allows the user to change settings that affect all three communication protocols,
and allows the user to choose the protocol to be used, along with the data streaming rate.

Data Streaming

Comms Protocol 77 @ TCP
OUDP
OCAN

Data Rate Off v

Protocol 16 bit LE

Pressure Input Average Samples 1

Apply
Figure 6.3, Data Streaming group
Control Function

‘Comms Protocol’ radio button Chooses the communication protocol that is to be used. This button changes what options
are available below it.

‘Data Rate’ option list Selects the rate at which the nanoCAT-LT will automatically transmit data after reset. The
maximum data rate available will be changed by which Oversampling rate is selected.

‘Protocol’ option list Selects the format that the data will be transmitted as, options are 16 bit LE, 16 bit BE for all
protocols and eng. units as an extra option for TCP and UDP Comm:s.

‘Apply’ button Applies the changes made to the local settings memory.

Pressure Input Average Samples Displays the number of samples used for deriving the average pressure.

Table 6.2, Data Streaming settings.
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Note that selecting Engineering Units for a protocol will cause the sensor addressing rate to be reduced; it is
better to scale calibrated 16 bit data to engineering units within the client software.

It should also be noted that changing the data rate also changes the Pressure input averaging samples to
optimum settings based on the requested data rate.

The max measurement per channel per second value is gained from the oversampling rate, so when the
oversampling is in high speed mode, this value will be 200 Hz, in low resolution mode it will be 150 Hz, in
standard resolution it will be 100 Hz, in high resolution mode it will be 50 Hz and in ultra high resolution it will
be 25 Hz

Averaging required = max measurement per channel / requested data rate

The average required is then dropped to the next value down in the averaging index. An averaging of 1 is equal
to off.

So, if the Oversampling is on High resolution and the data rate selected is 5Hz then the Pressure and
Temperature input average samples will be 4.

6.3.3 TCP Parameters

The TCP communication protocol parameters are shown in Figure 6.4. This only shows if the TCP radio button
is selected in the datastreaming section. The options in this section control the nanoCAT-LT’s IP address,
Subnet mask and Local port.

TCP Comms

IPAddress (192 | [16s |[3  |[1o1 |

Subnet [255 |[2ss [[o |Jo |

Local port

Apply TCP
Figure 6.4, TCP Comms group
Control Function

'IP Address' IP address allocated to nanoCAT-LT on the user's network.
'Subnet' Subnet mask as set on the user's network.
‘Local port’ Local port of the device.
‘Apply TCP’ Applies the settings to the local memory

Table 6.3, TCP Comms group settings

6.3.4 UDP Parameters

The UDP section (figure 6.5) holds all the settings specific to UDP. In UDP mode each acquisition cycle (of ‘X’
number of channels) is packed as a separate UDP packet with a four-byte representation of the nanoCAT-LT
serial number at the start of the packet. These are attempted to be sent out at the required rate but with no
checking for reception or validity of data.

It is also possible to change the output data packet format to the special IENA specification format by using
the check box.

Note that the nanoCAT-LT’s local IP address is the same setting as from the TCP Comms group.
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UDP Comms

Local IP Address 192 |[1es |[3  |[1o1 |
Local Subnet 255 |l2ss o |0 |
Local port

Remote UDP IP address  [192 |[1es |[1  |[ss |

Remote UDP port(if known)

Use IENA Specification for Data Stream [

Apply UDP
Figure 6.5, UDP Comms group
Control Function

‘Local IP address and subnet’ This displays the IP address of the nanoCAT-LT, this is the same as in the TCP comms section.

‘Local port’ Local port of the device.

‘Remote UDP IP address’. Address of remote connection to nanoCAT-LT. If set then the nanoCAT-LT can be set to auto
stream data to that remote host on boot up (after initialisation)

‘Remote UDP port.’ Port of remote connection to nanoCAT-LT. If set then the nanoCAT-LT can be set to auto stream
data to that remote host on boot up (after initialisation)

‘Use IENA Specification for data | Changes the format of data output packets to IENA specification.

stream’

‘Apply’ Applies the settings to the local settings memory

Table 6.4, UDP Comms group settings

6.3.5 CAN Parameters

The CAN communication settings are shown in Figure 6.6. Options are available to set the base message ID
number, and the offset from this base number for the reception of user commands over CAN, and whether an
acknowledgement of these user commands is sent on the next higher message number. Data may be
transmitted on either multiple messages, or alternatively on a single message ID, with a selectable delay
between messages.

CAN comms
CAN First TX Message ID  Ox
Message Scheme/delay | Multiple messages - |

CAN RX ID Offset (ack 1o =rx +1)| +0x10, Ack.Enabled |

Apply CAN
Figure 6.6, CAN Comms group
Control Function
‘CAN First TX Message ID’ nanoCAT-LT uses standard CAN message arbitration id’s, with all 3 Hex digits configurable — note
that the least significant digit is only selectable in increments of 4.
Message scheme/delay Select ‘Multiple Messages’ for the 4 channels per message, multiple message scheme.

Alternatively, data may be packed 3 channels per message + identifier byte, with a selectable
delay between messages.

‘CAN RX ID Offset’ Selects the hex offset from the base message ID where nanoCAT-LT will receive incoming user
commands (see user command document). If ‘Ack. Enabled’ is selected, the unit will
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acknowledge the reception of a correctly formatted command on the message ID calculated as
Base ID + RX Offset + 1
‘Apply’ Applies the settings to the local settings memory

Table 6.5, CAN Comms group settings.

6.4. ‘Live Data’ Page

Figure 6.7 shows the 'Live Data' page of the webserver, for the LTR-64 channel variant.

Pressure Temperature Select
0.0000 17-0.0002 33 0.0001 49-1.0000 3599 1736.45 333658 49 0.00 The pressure data is in PSI
-0.0002 18-0.0002 34-0.0003 50 0.0000 36.15 1836.32 3437.01 50 37.01
-0.0002 19 0.0001 35-0.0002 51-0.0002 36.09 1936.36 3537.28 5137.36 @ Differential Pressure (Eng)

-0.0003 20 0.0001 36 0.0000 52 0.0000

1
2

3

4 36.11 2036.22 3637.45 5237.39
5 -0.0005 21-0.0002 37 0.0000 53-0.0002

6

7

8

35.76 213597 3736.68 53 37.06
3576 223572 3836.55 5436.33
3529 233543 393583 553590

0.0000 22 0.0000 38-0.0005 54 0.0000 Ois LipFressl e (B

-0.0002 23-0.0005 39-0.0003 55 0.0001

-0.0003 24-1.0000 40-0.0003 56 -0.0002 3526 24 0.00 403559 5635.72
9 -0.0002 25-0.0002 41-0.0002 57 -0.0002 36.45 2536.30 4136.70 57 36.31
10 0.0000 26 0.0003 42-0.0002 58 0.0004 1036.30 2636.20 4237.08 58 36.89
11-0.0003 27-0.0002 43-0.0006 59 0.0000 1136.31 2736.32 4337.35 5937.19
12-0.0003 28-0.0002 44-0.0003 60 0.0001 1236.31 2836.12 4437.45 6037.37
13 0.0000 29-0.0003 45-0.0003 61 0.0003 1336.00 293590 4536.97 6136.81
14-0.0005 30 0.0000 46 0.0001 62 0.0004 1435.84 3035.79 4636.51 62 36.40
15-0.0002 31-0.0002 47-0.0002 63 0.0000 153541 313542 473592 633599
16-0.0003 32-0.0002 48 0.0000 64 0.0001 1635.39 3235.31 483563 643567

OCONDN A WN =

Reference Pressure A 14.4124
Reference Pressure B 14.4127
Reference Temperature A (C) 36.15
Reference Temperature B (C) 37.25

Figure 6.7, Live Data Page

The live data page is a means to demonstrating the correct operation of nanoCAT-LT and testing the unit's
calibration. A value label is shown for each channel with 1-64 for both the temperature and the pressure data.
Note that if a static pressure of negative full scale (differential) along with a static temperature of 0.00 is shown
(e.g. channels 24 & 49 in figure 6.7 above), then it is very likely that the sensor for that channel has
malfunctioned, in which case the unit can be returned to Chell Instruments for investigation and repair.

There are also two reference pressures and temperature values at the bottom of the page. (Only one reference
pressure and temperature on LTM-32 variant).

The pressure data can be in either BAR, PSI or Pa (Pascals) — this is decided on the Advanced page, but is
displayed on the top right of the live data page for convenience.

The type of value shown in the labels may be selected by means of the option buttons in the righthand frame.
These are as follows:

Calibrated engineering units pressure value scaled to known full scale and relative to
the reference ports (channels 65, 66 or both (averaged)).
e Absolute Pressure (Eng) As above, but represented as an absolute pressure.

e  Differential Pressure (Eng)

Values are updated automatically, once every 500ms, with the default view being Differential Pressure (Eng).
Use the Select button to start showing values from one of the other selectable options.

NOTE : The selection of differential or absolute pressures on this page is for diagnostics only. This setting does
not affect the main output stream configuration (see ‘Pressure Type’ in section 6.5.2).
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6.5 ‘Advanced’ Page

The advanced tab contains extra options that users may find useful for more exact configuration but are not
compulsory.

6.5.1 Advanced communication settings

The nanoCAT-LT has extra communication variables that may help get a more precise connection between the
nanoCAT-LT and the PC. Note these settings are not relevant when Transparent mode is disabled and EtherCAT
comms are in use.

Advanced communication settings

Gatewaylo [0 [0 [[o ]

Enable TCP/UDP User Command Acknowledge

Auto Broadcast UDP message on boot (port 10001) only if Remote IP not set [J

BRP TSEG1TSEG2 SJW

CEN EESN | CI |

IENA Key 3101 |
End word

Power control settings

Ethernet Power:
CAN Power:

Apply

Show Reference pressure in CAN output stream [J

Reference CAN ID: Ox

Note: It is the users responsibility to ensure there are no ID clashes!!

Figure 6.8 Advanced comms group

Control

Function

Gateway

Allows the nanoCAT-LT gateway address to be changed (legacy, not currently used)

Enable TCP/UDP User Command Acknowledge

Turns on or off acknowledge bytes from commands sent via TCP or UDP.

Auto Broadcast UDP message on boot

If checked, auto broadcasts a UDP message on port 10001 on startup which details
the nanoCAT-LTs serial number, IP address, etc. in an ASCIl, comma separated list.
(should not be used if remote UDP address/port has been configured and auto
streaming has been set — via TCP rate on Standard tab)

BRP, TSEG1, TSEG2, SIW

Register values for the CAN module within the nanoCAT-LTs microcontroller.

Show Reference pressure in CAN output stream

Includes the CAN message containing the reference pressure in the output stream.

Reference CAN ID

CAN message ID for extra message containing the reference pressure.

IENA key

This changes the key word at the start of an IENA data packet.

End Word

This changes the IENA END word at the end of an IENA packet.

Ethernet power

Turns the Ethernet power Phy to ‘Off’, ‘On’ or ‘Auto’. This can be used to save power
and reduce device temperature.

CAN power

Turns the CAN transceiver to ‘Off’, ‘On’ or ‘Auto’. The can be used to save power and
to reduce device temperature.

Table 6.6 Advanced comms settings
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6.5.2 Miscellaneous

The remaining parameters are edited via the Miscellaneous group shown in Figure 6.9. The nanoCAT-LT allows
the user to change the pressure unit and type output in the data stream

Miscellaneous

Auto enable HW Trigger on Startup

Pressure unit
Pressure type

Pressure Input Impulse Filter

Pressure Input Average Samples
Scanner oversampling
Reference Sensor [goth (Averaged) - |

Apply
Figure 6.9, Miscellaneous group.
Control Function

‘Auto enable HW trigger on startup’ If set to anything other than Off, the nanoCAT-LT will immediately switch to hardware trigger

dropdown mode, waiting for the first trigger pulse, after initialisation. The dropdown indicates the comms
protocol used to send acquired data during triggering. Not relevant when using EtherCAT comms

‘Pressure unit’ Selects whether the engineering units on the Live Data are in Pa(Pascals), PSI or BAR

‘Pressure type’ This selects whether the nanoCAT-LT streams differential or absolute values.

‘Pressure input impulse filter’ Applies median filter to pre-calibration data — will remove single impulse noise events in the
pressure data.

‘Pressure input average samples’ Selects the number of samples for a moving average of pre-calibration data.

‘Scanner oversampling’ Select the internal filtering and oversampling of the transducer. This will have an effect on the
maximum data rate available. These are:
High speed : 200Hz
Low resolution : 150Hz
Standard resolution : 100Hz
High resolution : 50Hz
Ultra high resolution : 25Hz

‘Reference Sensor’ Selects whether one or both reference sensors are used when reading the reference pressure
for Differential data calculations.

‘Apply’ Applies the settings to the local settings memory

Table 6.7, Miscellaneous group settings
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6.5.3 Zero Coefficients

The Zero coefficients for the linear cal. are displayed as a separate group at the bottom of this page. These
values are the current zero offsets acquired when the device is rezeroed.

Chan 7

Chan 19
Chan 25
Chan 31
Chan 37
Chan 43
Chan 49
Chan 55

Chan1 -23

24

Chan 13 -25

30
-7
28
12
1"

0
49

Chan 61 -38

Save Rezero

Zero Offset Data

Chan2 4
Chan8 5
Chan 14 28
Chan 20 -26
Chan 26 31
Chan 32 41
Chan 38 -11
Chan 44 -16
Chan50 6
Chan 56 15
Chan 62 -45

Reset Zero

Chan3 -13
Chan9 -47
Chan15 9
Chan 21 -18
Chan27 9
Chan 33 -48
Chan 39 22
Chan 45 -73
Chan 51 -1
Chan 57 2
Chan 63 -15

Chan 4
Chan 10
Chan 16

-9
17
15

Chan 22 -109

Chan 28
Chan 34
Chan 40
Chan 46
Chan 52
Chan 58
Chan 64

42
-6
12
-1
42
-2
-39

Chan5 59
Chan11 7
Chan 17 -66
Chan 23 26
Chan29 1
Chan 35-19
Chan 41 -15
Chan 47 20
Chan 53 -67
Chan 59 -26
Chan 65 -22

Chan 6

Chan 12
Chan 18
Chan 24
Chan 30
Chan 36
Chan 42

19
19
13

0
20
14

-12

Chan 48 196

Chan 54

-19

Chan 60 -47
Chan 66 -24

Figure 6.10, Zero Coefficients group

Control

Function

‘Save Rezero’

Saves the Rezero values to the eeprom

‘Reset Zero’

Clears the zero calibration on all channels

Table 6.8, Zero Coefficients controls
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6.6 Timestamp

This page allows the user to edit the timestamp settings of the nanoCAT-LT. This timestamp will allow the user
to get millisecond level accuracy timestamps on the data packets. If the timestamp is enabled it will have an
effect on the maximum transmission rate.

PTP synchronisation on?1 []

Datastream timestamp -,
Time format

Get PC time | (7| |=>|

Apply

Refresh
Last read Absolute scanner unix time: 8
=>1/1/1970 00:00:08 UTC

Figure 6.11, Timestamp

Control Function

‘PTP synchronisation on’ checkbox This allows the user to select whether any timestamps that may be added to the
datastream are PTP synchronised or not. Please note this will only work if there is a PTP
grandmaster clock on the same network as the nanoCAT-LT.

‘Datastream timestamp’ dropbox The user can use this to select where the timestamp is positioned in the datastream,
either none which will turn the timestamp off, start of cycle which will place a timestamp
at the beginning of all the channels and every channel which will read the timestamp for
every channel. It should be noted that the latter 2 options will reduce the maximum
transmission speed due to the increased bandwidth required .

‘get PC time’ This button allows the user to get the timestamp from the PC time of the PC they are
using. This can be used as a base time for the timestamps if the user is not using PTP. In
the first box it will show the timestamp and in the second box it displays the timestamp
converted date/time to make it easier to understand. NOTE the user has to click apply to
send the timestamp to the nanoCAT-LT

‘Apply’ This button will apply the settings chosen on this page.

‘Refresh’ This allows the user to refresh the displayed value of the last read timestamp from the
nanoCAT-LT.

‘last read microDAQ unix time’ The top line shows the current time in the nanoCAT-LT

Table 5.9, Timestamp
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7 Service and Calibration

7.1 Service

There are no user serviceable parts inside the instruments. Should any difficulties be encountered in the use
of the nanoCAT-LT, it is recommended that you contact Chell Instruments Ltd for advice and instructions.

7.2 Calibration

Calibration is recommended on an annual basis and Chell Instruments Ltd. provides a fully traceable facility
for this purpose.

7.3 Adjustment

There are no user adjustments in the instrument. The user is strictly forbidden from removing the covers
without invalidating Chell’s obligations under warranty.

7.4 Cleaning

A dirty instrument may be wiped clean with a soft cloth that has been sprayed with a proprietary ‘foaming
cleaner’, then wiped dry immediately.

Under no circumstances should the instrument be wetted
directly or left damp.
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