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Chapter 1

SCU10 Product User Manual

1.1 Introduction

The SCU10 is a programmable voltage aquisition device with 16 channels, 16 bits precision and up to 100 kHz
rate. It offers three communication interfaces, Ethernet TCP, USB-C and RS-232, to configure the parameters
of the voltage input channels and receive the aquisition data.

Also, the SCU10 is able to run in a standalone mode without a host, by saving the aquisition data in its built-in
micro SD Card.

1.2 Properties

� 16 channels differential voltage measurement with 16 bits precision and up to 100 kHz rate.

� Selectable voltage input range -/+ 10 V and -/+ 20 V.

� Ethernet TCP, USB-C and RS-232 communication interfaces.

� Built-in SD Card to store the configurations and the data aquisitions.

� Software defined and external trigger signals support.

� External clock reference for synchronization.

� Ready to use C# and LabVIEW APIs.
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1.3 Getting Started with the SCU10

To start using the SCU10, we need to provide a power supply source and a communication link.

Note: In the standalone mode, we only need to provide the power supply for the SCU10 to work. The
operation can start and store the data using the SD Card. Check Standalone Mode section for more information.

1.3.1 Power Supply

1. Connect a 24V power supply through the DC power connector.

2. Check the LED on the front panel. If the LED is on, then the board is powered on.

1.3.2 Communication Link

If the USB-C cable is used for the communication:

� The device driver provided should be installed.

� Check that the USB COM Port of the device is detected.

� Open the COM Port to start the communication.

If the RS-232 port is used for the communication:

� Configure the UART to the default parameters (baud 921600, data bits 8, stop bit 1, no parity bit).

� Open the COM Port to start the communication.

If the Ethernet interface is used for the communication:

� Connect the SCU10 to your IP local network.

� Optionally, it is useful to ping the IP address to make sure it is connected to the network.

� Establish the TCP connection with the configured IP address and port number (IP address 192.168.0.11,
port 6025).

After establishing the connection with the SCU10, send the following command to make sure the communication
is working:

@11_HELLO;

The board should say hello back:

#11_HELLO;

1.3.3 Check the Software Version

The SYSID command can be used to check the current software version of the device, as well as its resources:

� Syntax:

@n_SYSID=[<Param>];

� Description:

<Param>: Optional Parameter:

– RESOURCES : When this token is used, the command will return the list of available resources count
on the device.
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If no parameter, this command returns the software version of the device and board ID number.

� Response:

The command is sent without parameters:

#n_SYSID=<Software Version>;

The command is sent with RESOURCES parameter:

#n_SYSID=RESOURCES,<Resource channels>;

� Example:

To get the current software version:

@11_SYSID;

#11_SYSID=SCU10_01_01_02_03;

To get the available resources of the device:

@11_SYSID=RESOURCES;

#11_SYSID=RESOURCES,VI16;

1.4 Communication Protocol

To send a command to the SCU10, the message always starts with ‘@’ and ends with ‘;’, and it includes the ID of
the device, the command and its paramaters in the right order.

Once the device receives the command, it checks the ID and if it matches, it executes the command and sends
back a response starting with ‘#’ and ending with ‘;’.

The following is an example of a command and response exchange between a host and the SCU10, to get the
device’s software version.

Command:

@11_SYSID;

Response:

#11_SYSID=SCU10_01_01_03_04;

1.4.1 Commands List

The following is the full list of the SCU10’s commands:
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Command Description Example

HELLO Say hello to the device. @11_HELLO;
SYSID Get the software version of the device. @11_SYSID;
UNIT Control the state of the device (ON or OFF). @11_UNIT=OFF;
ETH Set and get the ethernet’s configuration. @11_ETH;
RTC Set and get the real time clock parameters of the

deviec.
@11_RTC;

STOR-
AGE

A set of commands to manage the SD Card. @11_STORAGE=SIZE;

CALBRT Set and get the calibration parameters (Scale, Off-
set).

@11_CALBRT=VIN,1, FS,1.453;

CONFIG Configure the parameters of voltage channels. @11_CONFIG=SAMPLING, CHAN-
NEL,V,2,1;

TSTRT Validate the configuration. @11_TSTRT;
TSTOP Reset the configuration. @11_TSTOP;
GETVOLT Get the analog measurement channel’s voltage

value.
@11_GETVOLT=2;

SAM-
PLING

Start and stop the voltage aquisitions. @11_SAMPLING=STOP,V,2;

1.5 Communication Interface

A control host can communicate with the SCU10 via the USB-C 2.0 connection, or over an IP network via TCP
with the 10/100 Mbps Ethernet link.

1.5.1 RS-232 Communication

The SCU10 has one RS-232 port that can be used for the communication with the device. The default parameters
of the UART are the following:

Baud
921600

Data Bits
8

Stop Bit
1

Parity
None

4 Chapter 1. SCU10 Product User Manual
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1.5.2 USB-C Communication

The SCU10 has one USB Port 2.0 type C that can be used for the communication with the device. It is detected
as an USB COM Port and can be used with any serial terminal.

Note: Install the provided device driver before you connect the SCU10.

1.5.3 Ethernet TCP Communication

If the Ethernet interface is used for the communication, the default parameters are the following:

Protocol
TCP

IP address
192.168.0.11

IP mask
255.255.255.0

Port number
6025

These parameters are not fixed, and can be changed using commands.

Set the IP Addresses

To change the source, gateway or mask IP address of the device, the user should send the following command.

� Syntax:

@n_ETH=<IP type>,<IP Address>;

� Description:

– <IP type>: the type of the IP address to change. A valid IP type is: SOURCE, GATEWAY and
MASK.

– <IP Adress>: the new IP address to be set. The format is four decimal values seperated by ..

The command changes the source IP address of the device to 192.168.0.131.

� Response:

#n_ETH=<IP type>,<IP Address>;

� Example:

@11_ETH=SOURCE,192.168.0.131;

#11_ETH=SOURCE,192.168.0.131;
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Get the IP Addresses

To see the current Ethernet configuration of the device with the IP addresses, the user should send the following
command.

� Syntax:

@n_ETH;

� Description:

The response of the command contains the type of IP address followed by the current IP address set for the
source, gateway and mask addresses.

� Response:

#n_ETH=SOURCE,<Source IP Address>,GATEWAY,<IP Address>,MASK,<IP Address>;

� Example:

@11_ETH;

#11_ETH=SOURCE,192.168.0.11,GATEWAY,192.168.0.210,MASK,255.255.255.0;

1.6 Voltage Acquisition

The SCU10 offers 16 channels of differential voltage inputs, with a precision of 16 bits, accessible from the 32 pins
connector on the front panel. The channels support two modes of operation, the Single Mode and the Sampling
Mode.
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1.6.1 Single Mode

The single mode is used to get one single voltage measurement from a channel by sending the GETVOLT command.

� Syntax:

@n_GETVOLT=<channel>;

� Description:

– <channel>: defines the voltage input channel number in the SCU10. Valid value is 1~16.

� Response:

#n_GETVOLT=<channel>,<voltage value>;

The response of the command returns the voltage value measured at the moment the command was received.
Valid value is a decimal number in the range -/+ 10 V or -/+ 40V depending on the range programmed.

� Example:

@11_GETVOLT=11;

#11_GETVOLT=11,6.094217;

The voltage measured on the channel number 11 is 6.094217 V.

1.6.2 Sampling Mode

The sampling mode of the acquisition is used to measure the voltage channels continuously or for a time window,
with a sampling rate up to 100 kHz. To use this mode, the user needs to configure first the acquisition parameters
and once the configuration is set and validated, the sampling operation can be started and stopped, with the
voltage data values being pushed automatically to the host or saved in the SD Card in the stand alone mode.

Channel Configuration

To set the acquisition parameters of the channels, the CONFIG commands is used.

� Syntax:

@n_CONFIG=SAMPLING,CHANNEL,V,<channel>,<mode>,<windows count>,<acq period>,

<time unit>,<sampling period>,<filter>,<amplitude>,<offset>,<window logging>,

<graph logging>,<Compression>[TRIGGER,<trigger source>,<trigger edge>,

<precision>,<level>,<setup time>,<Holdoff>,<filter flag>];

� Description:

– <channel>: The voltage input channel number in the SCU10. Valid value is 1~16.

– <mode>: The acquisition mode for this channel. Up to 16 different modes can be defined on the same
channel. Different modes can be started one after the other but never in the same time for one channel.
Valid value is 1~16.

– <windows count>: The number of windows for the selected channel in the selected mode. Up to 16
different windows can be defined in one mode. They can be started one after the other or in the same
time. One window is associated with an acquisition calculation mode. Valid value is 1~16.

– <Acq period>: The time period of the acquisition, starting after the trigger or directly after the
SAMPLING=START command if no trigger is defined on the specified channel. Valid value is a
multiple of 10 starting from 0,10 to 4294967290. The value 0 defines a continuous operation until
a SAMPLING=STOP is received.

1.6. Voltage Acquisition 7
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– <time unit>: Token specifying the acquisition period unit. Valid values are US for microseconds, MS
for milliseconds and S for seconds.

– <sampling period>: the time between each acquisition point in microseconds. Valid value from 10
us to 1000 us with a 10 us stepping.

– <filter>: The filter applied on the Signal, valid value is one of the following token: SA|NONE. SA
stands for Sliding Average, performed over an optimized number of points given the acquisition period
and speed, not configurable, default value is 3. NONE is used for the No Filter option.

– <amplitude>: Amplitude of the signal in Volts. This parameter is useful when performing a RLE
(Run Length Encoding) signal compression to determine the Epsilon value for the compression as 1%
of the <amplitude> value. Valid value is a float.

– <offset>: This parameter is useful when performing “level” operation, it fixes the histogram calculation
on the values present in the range specified with <amplitude> and <offset> parameters. Valid value s
a float.

– <window logging>: A token to define the logging condition of window’s operation data.

* NEVER: only Failure Table are returned, no Data.

* ONFAIL: Failure Table are returned with Data of failed windows.

* ALWAYS: Failure Table and all data returned.

– <graph logging>: A token specifying if a graph of points is sent back along with the windows results.

* NEVER: no graph returned.

* ONFAIL: graph returned if any window fails.

* ALWAYS: graph always returned.

– <compression>: A token to specify the compression method used to return graph points, it can be:
NONE, SUBS8, SUBS16, RLE.

* NONE: no compression. All points are returned up to the maximum allowed.

* SUBS8: oversampling, one point over 8 is returned.

* SUBS16: high oversampling, one point over 16 is returned.

* RLE: RLE operation, consecutive data points in an epsilon range are returned as one point. Epsilon
is fixed at 1% of <amplitude> parameter.

The following parameters are optional, if a trigger event will start the acquisition.

– TRIGGER: Token specifying to start the trigger definition optional parameters

– <trigger source>: Trigger source type, INT for internal and EXT for external.

– <trigger edge>: Trigger to define the trigger type, RISING for rising edge, FALLING for falling edge.

– <precision>: The number of acquisition points used to calculate the trigger edge. Valid value is from
2 to 256 in decimal. Only power of 2 values will be internally used for calculations. If another value is
used, the closest lower power of 2 values will be chosen.

– <level>: The level of the trigger, in channel type unit. Value is a float, for example 5.0 for a trigger
level at 5 Volts.

– <setup time>: The time to wait after trigger event before starting the acquisition, in acquisition unit.
Valid value from 0 to 65535, in microseconds.

– <holdoff>: The time from trigger event during which no new trigger event can occur. Valid value is
from 0 to 4294967290, in microseconds.

– <filter flag>: A token specifying if the trigger calculation system using the filter previously defined
or if it is calculated over the raw acquisition points. Valid values are FILTERED and UNFILTERED.

� Response:
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The device sends back the configuration set in case it is valid. Otherwise, the
response will contain an error message.

� Example:

@11_CONFIG=SAMPLING,CHANNEL,V,2,1,1,10,S,10,0,SA,10,DATA:NEVER,GRAPH:ALWAYS,NONE;

#11_CONFIG=SAMPLING,CHANNEL,V,2,1,1,10,S,10,0,SA,10,DATA:NEVER,GRAPH:ALWAYS,NONE;

This command configures mode number 1 for voltage input 1 with 1 window for a 10s acquisition at 100 kHz
using the Sliding Average filter over a signal from 0V to 10V, without compression and without trigger.

Configuration Validation

After sending the configuration of all the channels to be used, the user needs to send the following command to
validate the configuration:

� Syntax:

@n_TSTRT;

� Description:

The TSTRT command validates the configuration of the channels set previously.

� Response:

#n_TSTRT;

� Example:

@11_TSTRT;

#11_TSTRT;

Configuration Deletion

In case the user wants to delete the configuration of the channels, the TSTOP can be used for this purpose.

� Syntax:

@n_TSTOP;

� Description:

This commands deletes all the configuration sent previously. The channels should be stopped before sending
this command.

� Response:

#n_TSTOP;

� Example:

@11_TSTOP;

#11_TSTOP;

1.6. Voltage Acquisition 9
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Starting the Acquisition

After sending the configuration of the channels to be used and validating it, the command to start the aquisition
of the voltage inputs is the following.

� Syntax:

@n_SAMPLING=START,V,<channel>,<mode>;

� Description:

This commands starts the voltage acquisitions immediately upon reception. In case a trigger was set, the
device waits for the trigger to happen to start the acquisitions.

– channel: The voltage input channel number in the SCU10. Valid value is 1~16.

– <mode>: The acquisition mode for the channel to start.

� Response:

#n_SAMPLING=START,V,<channel>,<mode>;

� Example:

@11_SAMPLING=START,V,10,1;

#11_SAMPLING=START,V,10,1;

Stopping the Acquisition

The acquisition of the channels is stopped automatically upon reaching the time aquisition period defined in the
configuration. Also, the user can stop it by sending the STOP command.

� Syntax:

@n_SAMPLING=STOP,V,<channel>;

� Description:

This commands stops the voltage acquisitions immediately upon reception.

– channel: The voltage input channel number in the SCU10. Valid value is 1~16.

� Response:

#n_SAMPLING=STOP,V,<channel>;

� Example:

@11_SAMPLING=STOP,V,16;

#11_SAMPLING=START,V,16;

1.7 Synchronization

In many cases, there is a need to use and work with more than one SCU10 device to extend the voltage channels
number. Therefore, these devices need to be synchronized by receiving a clock signal of 100 kHz from the same
source. This signal should be applied on the Sync pin 8 and GND pin 9, of the DB9 on the front panel.

10 Chapter 1. SCU10 Product User Manual
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1.7.1 Synchronization Control

To start or stop the synchronization function on the SCU10, the following command is used.

� Syntax:

@n_SYNCHRO=<action>;

� Description:

– <action>: START to enable the synchronization function, and STOP to disable it.

� Response:

#n_SYNCHRO=<action>;

� Example:

@11_SYNCHRO=START;

#11_SYNCHRO=START;

The synchronization function will be actived if the clock signal is applied.

1.7.2 Synchronization Status

The following command is used to check the status of the synchronization function.

� Syntax:

@n_SYNCHRO=STATE;

� Description:

The response of the command gives back the status of the synchronization function. It returns ACTIVE or
INACTIVE.

� Response:

#n_SYNCHRO=<status>;

– <status>: ACTIVE if enabled or INACTIVE if disabled.

� Example:

@11_SYNCHRO=STATE;

#11_SYNCHRO=ACTIVE;

1.8 Standalone Mode

the SCU10 is able to run in an independant mode without the intervention of a host controller connected to the
device. In this Standalone Mode, the SCU10 downloads the configuration of the input channels automatically from
the SD Card at the startup and saves the results in the form of logs.

The SD Card file system is organized as a file PARAMS.TXT for the global parameters, a folder MP that
contains the aquisition configurations and a folder LOGS that contains the saved results.

1.8. Standalone Mode 11
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1.8.1 Standalone Parameters

The parameters of the Standalone Mode using the SD Card are stored in the PARAMS.TXT file. These are the
configurable parameters:

� LOGGING: Enable (=1) or disable (=0) the logging of the results in the LOGS folder.

� AUTO_READ: Enable (=1) or disable (=0) the automatic loading the configurations at the startup of
the SCU10.

� AUTO_PUSH: Enable (=1) or disable (=0) the board to push the results on the communication interface.

1.8.2 Test Configuration

The configuration of the channels are saved inside the MP folder. The user can manually connect the SD Card
on the computer and save the configuration, or instruct the SCU10 to save the commands:

@n_STORAGE=DLSTART;

<Configurations>

@n_STORAGE=DLSTOP;

Inside the folder MP, we can find two types of files:

� CONFIG.TXT: contains the commands CONFIG shared by all processes.

� MP<n>.TXT: contains the configuration of the process with the identifier n.

1.8.3 Saving the Results

The SCU10 saves the results inside the folder LOGS, if the parameter LOGGING is enabled in the
PARAMS.TXT file.

Each result is saved in one line following the same format: <Timestamp>,<Result>\r\n
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1.9 Copyright

ART Logics is protected by copyright and intellectual property laws. Under the copyright laws, this publication
may not be reproduced or transmitted in any form, electronic or mechanical, including photocopying, recording,
storing in an information retrieval system, or translating, in whole or in part, without the prior written consent of
ART Logics.

Warning regarding the use of art logics products. Customers are ultimately responsible for verifying and validating
the suitability and reliability of the products whenever the products are incorporated in their system or application,
including the appropriate design, process, and safety level of such system or application.

Products are not designed, manufactured, or tested for use in life or safety critical systems, hazardous environments
or any other environments requiring fail-safe performance, including in the operation of nuclear facilities; aircraft
navigation; air traffic control systems; life saving or life sustaining systems or such other medical devices; or any
other application in which the failure of the product or service could lead to death, personal injury, severe property
damage or environmental harm (collectively, “high-risk uses”). Further, prudent steps must be taken to protect
against failures, including providing back-up and shut-down mechanisms. art logics expressly disclaims any express
or implied warranty of fitness of the products or services for high-risk uses.

1.10 Contact

Tel: +86(21) 6107 5469

Cell: +86 139 1860 5295

Website: www.art-logics.com

Support: support@art-logics.com
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