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Reference Documents

Title Number

Safety

When hazardous voltages (higher than 42.4 VAC peak or 60 VDC)
are present on any channel, all channels are considered hazardous.
Ensure that external wiring or any circuits connected to the device
are properly insulated from human contact.

This device contains no user-serviceable parts. Do not open the
device or attempt to disassemble the internal parts or modify them in
any way. If it should appear to be malfunctioning, discontinue use
immediately and contact Bustec Ltd. for support.

To operate this device, use a three-conductor power cord and a
power outlet providing protective earth. Do not use a two-conductor
extension cord or a three-prong/two-prong adapter.

If you replace the power cord provided, make sure that the
replacement is rated for the power consumption stated in the
specifications.

Do not position the device so it is difficult to operate the switch(es) by
disconnecting it from the mains.

>PBB DB B

If the equipment is used in a manner not specified by the
manufacturer, its safety may be impaired.

Waste Electrical and Electronic Equipment (WEEE)

This product complies with the WEEE Directive 2002/96/EC marking
requirement. The affixed product label indicates that you must not
discard this electrical product in domestic household waste.

Product Category: Monitoring and Control Instrumentation

J=

To return unwanted products, contact Bustec Ltd.
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1. Introduction

The ProDAQ 6131 is a stand-alone 19” 1U LXI instrument designed for up to 32-channel isolated
precision RTD measurements. It supports various types of RTDs, including Pt-100, Pt-500,
Pt-1000 and other resistive devices. Each channel is isolated from the chassis, all other channels,
and the internal control logic. The ProDAQ 6131 device provides redundancy on the power supply

units and the Ethernet connection. DB-25 connectors are used to connect the RTD sensors to the
channels.

Figure 1 — The ProDAQ 6131 — Isolated RTD Input Instrument

Each of the ProDAQ 6131 RTD input channels can measure resistances up to 2000Q in 6 different
ranges of 60Q, 125Q, 250Q, 500Q, 1000Q, and 2000Q using the 4-wire Kelvin method.

Channel range ADC gain ADC excitation

1000 pA
0..60 Q 32 500 pA
250 pA
1000 pA
0..125Q 16 500 pA
250 pA
1000 pA
0..250 Q 8 500 pA
250 pyA
1000 pA
0..500 Q 4 500 pA
250 pA
1000 pA
0..1000 Q 2 500 pA
250 pA
750 pA
0..2000 Q 1 500 pA
250 pyA

Table 1 — Model 6131-AB ranges
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For each range, there are three excitation current options. The highest current options are the only
factory-calibrated ones. The others can be calibrated upon separate order at an additional cost.
Lower current reduces probe self-heating effects but negatively affects accuracy.

The excitation current can be either constant or pulsed to further reduce probe self-heating without
affecting accuracy, but it reduces the maximum achievable sampling rate. There is also an option for
a bipolar excitation current pulse to cancel thermal EMF effects. All pulse timing parameters are
configurable.

There is a switchable FIR filter for sample filtering. Additionally, each channel provides overvoltage
protection (OVP) of 30Vep.

Each channel of the ProDAQ 6131 has an isolated monitor output buffered on the rear panel. There
are two outputs per channel. They can be configured for a custom range output, with voltage
linearized to temperature via look-up tables (configured separately for each channel).

Both Gigabit Ethernet ports of the ProDAQ 6131 can be used to control the instrument and each port
can transmit up to two TCP/IP data streams to a total of four different hosts. It can also be configured
using the built-in web server. For synchronization, the IEEE1588-2008 Precision Time Protocol (PTP)
can be used.

Copyright © 2026, Bustec Production Ltd. Page 6 of 72
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2. Getting Started

2.1. Unpacking and Inspection

The ProDAQ 6131 is shipped in an antistatic package to prevent any damage from electrostatic
discharge (ESD). Proper ESD handling procedures must always be used when packing, unpacking,
or installing any ProDAQ instrument:

- Ground yourself via a grounding strap or similar, e.g. by holding to a grounded object.

- Discharge the package by touching it to a grounded object, before removing the instrument from
the package.

- Remove the ProDAQ instrument from its carton, preserving the factory packaging as much as
possible.

- Inspect the ProDAQ instrument for any defect or damage. Immediately notify the carrier if any
damage is apparent.

2.2. Mounting the ProDAQ 6131 in a 19” Rack

The ProDAQ 5725 Rack-mount Kit can mount the ProDAQ 6131 into standard 19” racks. The kit
allows mounting the unit into racks with mounting depths between 456 mm and 700 mm (rail to rail).

Figure 2 — ProDAQ 5725 Rack-mount Kit Parts

Page 7 of 72 Copyright © 2026, Bustec Production Ltd.
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2.2.1. The ProDAQ 5725 Rack-mount Kit
The ProDAQ 5725 Rack-mount Kit contains the following parts (see Figure 2):

Front rack-mount bracket (2 pieces)

Rear support rail (2 pieces)

Rear rack-mount bracket (2 pieces)

Front handle (2 pieces)

M3 x 6mm countersunk screw (TORX, T10, 12 pieces)
M4 x 12mm panhead screw (TORX, T20, 4 pieces)
M4 washer (4 pieces)

M4 nut (4 pieces)

NGO WN =

2.2.2. Installing the ProDAQ 5725 Rack-mount Kit

To install the rack-mount kit, first attach the handles to the rack-mount brackets by using two M3 x
6mm countersunk screws each (see

Figure 3, ®). Then attach one of the rack-mount brackets on each side of the ProDAQ 6131 by
using four M3 x 6mm countersunk screws each (see

Figure 3, @).

o

\
b —
\
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4 -1'//-‘
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L

Figure 3 — Assembling the front flanges

Next, attach one of the rear support rails to each side of the ProDAQ 6131 by using four M3 x 6mm
countersunk screws each. The rear support rail can be mounted in four different positions to
accommodate various rack depths (see Figure 4, front-most position ® and rear-most position @).

Copyright © 2026, Bustec Production Ltd. Page 8 of 72
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Figure 4 — Assembling the rear support rails

Install the rear rack-mount brackets in your rack at the desired positions using the proper fixing
materials for your rack (fixing materials are not part of the ProDAQ 5725 Rack-mount Kit).

Install the ProDAQ 6131 into the rack at the desired position. Then attach the rear support rail

Figure 5 — Attaching the rear rack-mount flanges
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on each side of the already installed rear rack-mount bracket by using 2 pieces of M4 x 12mm
panhead screw, washer, and nut on each side. If only one slotted hole is accessible, position the
screws so that they are as far apart as possible (see Figure 5 for minimum and maximum rack depth).

WARNING

Do not use other screws than metric M3 for attaching the front rack-mount bracket or
the rear support rail to the enclosure. Using any other screw style will damage the
thread permanently.

WARNING

Do not use screws longer than 6mm to attach the front rack-mount bracket or the rear
support rail to the enclosure. Using any other length might damage the unit and/or
cause electrical shorts.

2.3. ProDAQ 6131 Switches, Indicators and Connectors

2.3.1. Front Panel

The ProDAQ 6131 features the following switches and indicators on its front panel:

@ HD® ProDAQ 6131 Isolated @

Channel 13 - 16 @

bustec RTD Input Instrument
on/off PWR LAN 1588 PSU

B8 B8
e (L <=~

Channel 21 - 24

Do

Figure 6 — Front Panel Switches, Indicators, and Connectors

The "On/Off"- switch connects/disconnects both power supplies to/from the mains inlets. The "PWR"
indicator next to it indicates when lit that the device is powered correctly by at least one of the
redundant power supplies. The individual state of the power supplies is indicated by the two LEDs
“PSU” “1-“ and “2-“. When on, the corresponding power supply is powered on and can supply the
instrument. For maintenance purposes, both power supplies can be connected and disconnected
from their mains by the switches integrated into the inlets on the rear of the instrument.

The "LAN" indicators are bi-color LEDs, one for each of the redundant Ethernet ports. They can be
used to identify the ProDAQ 6131 via its WEB interface or its Soft Front Panel and to indicate a LAN
failure. When used for LAN identification, they flash green, while a LAN failure is indicated by a
constant red light. During normal operation, they show a constant green light.

The "1588" indicators show the status of the synchronization via the Precision Time Protocol. When
both are off, the ProDAQ 6131 is neither master nor slave and uses the internal clock. Otherwise, the
LED for the Ethernet port enabled for synchronization shows the mode which is used. If it shows a
constant green light, the ProDAQ 6131 is in slave mode and its clock is synchronized with a master
clock. If it is flashing green once every second, the ProDAQ 6131 is master to other devices, but not
the grandmaster, and when it is flashing once every two seconds, the ProDAQ 6131 is master and
also grandmaster. A failure is indicated by a constant red light.

Copyright © 2026, Bustec Production Ltd. Page 10 of 72
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2.3.2. Rear Panel

The rear panel of the ProDAQ 6131 features the following switches and connectors:

o o i C€ © %ﬁ NQ@ %ﬁ NQ@ o o
Fuses:  5mm x 20mm, T2AL250V
ff} 3 ) ,7 ,—\ = =
@ : : © :::::::::::@‘?:::%‘z?:::::::%‘z:: © 5 E 5 E @
sse ans Monitoring Outputs —_ 8 e 8 s = = so1
volts ! @ @ @ PSU2 PSU

ETH2 RST ETH1 RST
(ETHZ) (ETHY)

Figure 7 — Rear Panel Switches and Connectors
ETH1/2 Dual redundant Ethernet ports. RJ45 10/100/1000 BASE-TX with Auto-MDIX
LAN RST1/2 Network parameter reset button per Ethernet port

PSU1/2 Inlets for the building of dual redundant power supplies. Each inlet features an
IEC60320-1 C14 socket for attaching a mains cable, two 20mm fuses, and a
power switch. The inlet power switch allows to individually connect/disconnect
each power supply from the mains. To allow the instrument to work, at least one
inlet must be connected to the mains and the corresponding switch must be on.

MONITORING Isolated monitor output. Utilizes 78-pins female D-Sub HD type connector for
OUTPUTS supplying isolated buffered outputs. There are two buffered outputs per channel.

2.4, Connecting the Instrument to Mains Power

The ProDAQ 6131 Isolated RTD Input Instrument features a redundant power supply design with a
dual ideal diode controller to ensure a low-loss combination of multiple power sources with minimal
disturbance to supply voltages. To operate the instrument, connect either one or both of the rear
power inlets with a main source. Each inlet has a built-in power switch that allows it to completely
disconnect the corresponding power supply from the inlet's C14 connector for maintenance or testing
purposes. Make sure that the switch in each used inlet is switched on (position “1”) during normal
operation. The power on/off switch on the front panel can then be used to power the instrument on.
The status of the output voltage of each of the redundant power supplies is indicated by the
“PSU” “-1” and “-2“ LEDs, and the status of the resulting output power of the ideal diode controller by
the “PWR?” indicator on the front panel.

Inlet Switches On/Off Switch PSU1&2 “PWR” Indicator
on Rear Panel on Front Panel Indicator on Front Panel
on Front Panel

IEC iniet #1 - - -
p—o ~e——o e PSU #1 .

Ideal Diode

L : Dual Low Voltage
_HI O I T - & Controll
| T o : ontroller

) e——e e PSU#2 ’

L# 10398UU0D
10 1-02€09 03I
.99

Instrument
Electronics

9.9
1
%

Z# 10J98UU0D
10 1-02€09 O3l

Figure 8 — Redundant Power Supply Block Diagram
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2.5. Connecting RTD Sensors to the Input Connectors

The ProDAQ 6131 uses eight 25-pin female D-Sub connectors for RTD sensor signal connections,
with 4 channels per connector.

The connector pins are numbered from 1 to 25 as shown below:

@ DOOWOOOOO®@® ®® @
OOOOOOCOOOOLO®®

Figure 9 — D-Sub 25 pins numbering

Maximum Voltage Rating Each channel of the ProDAQ 6131 has a 24-bit Delta-Sigma
(all channels) ADC to provide the highest possible measurement

accuracy. Each channel is isolated from any other and also
@ OO0 O @ from the chassis, with a working isolation voltage of up to
(P (P O OO 300V continuous. This allows any channel not only to float

[

to different voltage potentials but also reduces the possibility

Differential Voltage of ground loop errors. Each channel is protected against
Max. 30V overvoltage, both short-term transient spikes and constant
e DC voltages up to £30 V.
Float Voltage
Max. 300V
.
WARNING

When hazardous voltages (higher than 42.4 Vac peak or 60 Vpc) are present on any
channel, all channels are considered hazardous. Ensure that external wiring or any
circuits connected to the device are properly insulated from human contact.

Copyright © 2026, Bustec Production Ltd. Page 12 of 72
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The total pin assignment is shown in the following tables:

Channel 1-4 Channel 5-8 Channel 9-12 Channel 13-16
IEXP1 1 14 | SIGP1 IEXP5 1 14 | SIGP5 IEXP9 1 14 SIGP9 IEXP13 1 14 | SIGP13
IEXN1 2 15 | SIGN1 | IEXN5 2 15 | SIGN5 | IEXN9 2 15 SIGN9 | IEXN13 2 15 | SIGN13
ISHD1 3 16 | -—- ISHD5 & 16 | - ISHD9 3 16 | - ISHD13 & 16 | -
IEXP2 4 17 | SIGP2 | IEXP6 4 17 | SIGP6 | IEXP10 4 17 | SIGP10 | IEXP14 4 17 | SIGP14
IEXN2 5 18 | SIGN2 | IEXN6 5 18 | SIGN6 | IEXN10 5 18 | SIGN10 | IEXN14 5 18 | SIGN14
ISHD2 6 19 | -—- ISHD6 6 19 | -—- ISHD10 6 19 | - ISHD14 6 19 | -
IEXP3 7 20 | SIGP3 | IEXP7 7 20 | SIGP7 | IEXP11 7 20 | SIGP11 | IEXP15 7 20 | SIGP15
IEXN3 8 21 SIGN3 | IEXN7 8 21 SIGN7 | IEXN11 8 21 SIGN11 | IEXN15 8 21 | SIGN15
ISHD3 9 22 | - ISHD7 9 22 | - ISHD11 9 22 | - ISHD15 9 22 | -
IEXP4 10 | 23 SIGP4 | IEXP8 | 10 23 | SIGP8 | IEXP12 | 10 23 | SIGP12 | IEXP16 | 10 23 | SIGP16
IEXN4 11 24 | SIGN4 | IEXN8 | 11 24 | SIGN8 | IEXN12 | 11 24 | SIGN12 | IEXN16 | 11 24 | SIGN16
ISHD4 | 12 | 25 | - ISHD8 | 12 | 25 | - ISHD12 | 12 | 25 | --—-- ISHD16 | 12 | 256 | --—--
----- 13 - 13 ———n- 13 - 13
Table 2 — Input Connectors: Channel 1 to 16 Signal Assignment
Channel 17-20 Channel 21-24 Channel 25-28 Channel 29-32
IEXP17 1 14 | SIGP17 | IEXP21 1 14 | SIGP21 | IEXP25 1 14 | SIGP25 | IEXP29 1 14 | SIGP29
IEXN17 2 15 | SIGN17 | IEXN21 2 15 | SIGN21 | IEXN25 2 15 | SIGN25 | IEXN29 2 15 | SIGN29
ISHD17 | 3 16 | -—- ISHD21 3 16 | - ISHD25 3 16 | - ISHD29 & 16 | -
IEXP18 | 4 17 | SIGP18 | IEXP22 4 17 | SIGP22 | IEXP26 4 17 | SIGP26 | IEXP30 4 17 | SIGP30
IEXN18 5 18 | SIGN18 | IEXN22 5 18 | SIGN22 | IEXN26 5 18 | SIGN26 | IEXN30 5 18 | SIGN30
ISHD18 | 6 19| -—- ISHD22 6 19 | - ISHD26 6 19 | - ISHD30 6 19 [ -
IEXP19 7 20 | SIGP19 | IEXP23 7 20 | SIGP23 | IEXP27 7 20 | SIGP27 | IEXP31 7 20 | SIGP31
IEXN19 8 21 | SIGN19 | IEXN23 8 21 | SIGN23 | IEXN27 8 21 | SIGN27 | IEXN31 8 21 | SIGN31
ISHD19 | 9 22 | - ISHD23 9 22 | - ISHD27 9 22 | - ISHD31 9 22 | -
IEXP20 | 10 | 23 | SIGP20 | IEXP24 | 10 | 23 | SIGP24 | IEXP28 | 10 | 23 | SIGP28 | IEXP32 | 10 | 23 | SIGP32
IEXN20 | 11 | 24 | SIGN20 J IEXN24 | 11 | 24 | SIGN24 §J IEXN28 | 11 | 24 | SIGN28 | IEXN32 | 11 | 24 | SIGN32
ISHD20 | 12 | 25 | -—-- ISHD24 | 12 | 25 | -—- ISHD28 | 12 | 25 | - ISHD32 | 12 | 256 | -
----- 13 -———- 13 - 13 ————- 13

Table 3 — Input Connectors: Channel 17 to 32 Signal Assignment

IEXPx - Isolated Positive Excitation Current Output
IEXNx - Isolated Negative Excitation Current Output
SIGPx - Isolated Positive Input

SIGNx - Isolated Negative Input

ISHDx - Isolated Channel Shield

Page 13 of 72 Copyright © 2026, Bustec Production Ltd.
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ProDAQ 6131 Isolated RTD Input Instrument

2.6. Connecting to the Monitor Outputs

The ProDAQ 6131 has two buffered outputs (A & B) for each channel. These outputs are isolated
from the input signals and sit at safe voltage levels. Note that they are not isolated from each other
and share a common GND level. The buffer's output range is 0 to 10V. The buffer signals are
bandwidth-limited by the 6-pole Butterworth channel filters.

The 6131 uses one 78-pin female D-Sub HD connector for the monitor signal outputs. It is located
on the device’s rear panel. The connector pins are numbered from 1 to 78 as shown below. Figure
10 shows the connector view from the rear of the 6131 device.

@O@EEOEEOE®E@OOEOOO®O®

@ @O@DOOWOOO@OOO@EGHGHE®®®® @
@B @E®®@E®E®EEEE®EE®EE®E®
OOOOEEOOEO®®ME®®W®W®®W® W@

Figure 10 — 78-pin D-Sub HD Connector Pin Numbering

l::‘ Signal l:? Signal l:::‘ Signal F:::' Signal
1 ABUFOB4 21 ABUFOA3 40 ABUFOA2 60 ABUFOB1
2 ABUFOA4 22 ABUFOB3 41 ABUFOB2 61 ABUFOA1
3 ABUFOB8 23 ABUFOA7 42 ABUFOA6 62 ABUFOA5
4 ABUFOA8 24 ABUFOB7 43 ABUFOB6 63 ABUFOB5
5 GND 25 GND 44 GND 64 GND
6 ABUFOB12 26 ABUFOA11 45 ABUFOA10 65 ABUFOB9
7 ABUFOA12 27 ABUFOB11 46 ABUFOB10 66 ABUFOA9
8 GND 28 ABUFOA15 47 GND 67 ABUFOB13
9 ABUFOB16 29 ABUFOB15 48 ABUFOA14 68 ABUFOA13
10 ABUFOA16 30 GND 49 ABUFOB14 69 GND
11 ABUFOA17 31 ABUFOA18 50 ABUFOA19 70 ABUFOA20
12 ABUFOB17 32 ABUFOB18 51 ABUFOB19 7 ABUFOB20
13 GND 33 ABUFOA22 52 GND 72 ABUFOA24
14 ABUFOA21 34 ABUFOB22 53 ABUFOA23 73 ABUFOB24
15 ABUFOB21 35 GND 54 ABUFOB23 74 GND
16 GND 36 ABUFOA26 55 GND 75 ABUFOB28
17 ABUFOA25 37 ABUFOB26 56 ABUFOA27 76 ABUFOA28
18 ABUFOB25 38 ABUFOA30 57 ABUFOB27 77 ABUFOA32
19 ABUFOA29 39 ABUFOB30 58 ABUFOA31 78 ABUFOB32
20 ABUFOB29 - - 59 ABUFOB31 - -

Table 4 — Monitor Connector: Channel 1 to 32 signal assignment

ABUFOAXx
ABUFOBx
GND

- Channel x analog monitor signal output, copy A.

- Channel x analog monitor signal output, copy B.

- GND common for all analog output signals

Copyright © 2026, Bustec Production Ltd.
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2.7. Accessing the Device

As an LXI device, the ProDAQ 6131 provides a set of web pages that can be used to configure and
operate the device. To access the built-in web pages of the ProDAQ 6131 any standard WEB browser
can be used. The IP Address or hosthname needed to build the URL for the WEB browser can be
determined in different ways, like for example using the VISA configuration utility of the Bustec VISA
library or one of the zero-configuration networking tools available that make use of the multicast DNS
service supported by the ProDAQ 6131.

To use the VISA configuration utility, you will need to download and install the “Bustec VISA Library
and Tools” available at https://www.bustec.com/support/drivers/. (For a Linux version, please contact
sales@bustec.com).

2.7.1. Connecting the ProDAQ 6131 to the Network

- Connect the ETH 1 port of the ProDAQ 6131 to your network via a 10/100/1000-Mbit
switch or directly to your host computer using a CAT5e Ethernet cable.

- Connect the power cord and turn the device on.

- Wait for the LAN Led for the ETH1 port to turn green. The ProDAQ 6131 is now ready.

NOTE

To reset the instrument's network settings to the default configuration as described
above, press the recessed LAN reset button for ETH1 on the rear panel (see Figure 7
— Rear Panel Switches and Connectors).

By default, the ProDAQ 6131 uses DHCP to configure its network interface. If no DHCP server is
found in the network, it will attempt to obtain a network address using AutolP. AutolP addresses are
allocated from the reserved range 169.254.1.1 -169.254.254.254. The ProDAQ 6131 will first try to
use the address 169.254.x.y, where <x> and <y> are the two last octets of the device's MAC address.
If the address is already in use, a new pair of <x> and <y> will be generated using a random number
generator. By using the embedded web interface, the ProDAQ 6131 can also be configured to use a
static IP address.

NOTE

The usage of AutolP is only recommended for direct connections between the
ProDAQ 6131 and a host computer.

If there is a dynamic DNS server available in the network, the instrument can be also accessed via
its hostname. The default hostname is:

ProDAQ6131-<serial number>.<domain>
Where:
<serial number> is the 8-digit serial number of the device,

<domain> is defined by the Dynamic DNS server.

When using a multicast DNS tool, the domain is set to “local”’. The hostname can be also statically
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configured via the embedded web interface. More information about how to connect LXI devices to
your network can be found in the guides

- LXI Getting Started Guide
- LXI Network Basics
- Introducing LXI to Your Network Administrator

available from the LX| Consortium at www.Ixistandard.org.

2.7.2. Required Software

To operate the ProDAQ 6131, you will need to install a VISA library for example the Bustec VISA
library on your computer. It can be downloaded from the Bustec website at
https://www.bustec.com/support/drivers/. The Bustec VISA library can be installed stand-alone,
providing access to LXI, VXI, LAN-or USB-based instruments; or in parallel to VISA libraries of other
vendors.

For more details regarding the installation and use of the Bustec VISA library, please refer to the
Bustec VISA user manual.

NOTE

Make sure that access to the VISA library, its tools, the function card soft front panels,
or your application is not blocked by the firewall of the host computer.

2.7.3. Network Discovery

Once the ProDAQ 6131 is connected to a network and is assigned an IP address, there are several
tools and ways to discover and access it.

LXI Discovery Tool

The LXI Discovery Tool is a standalone tool provided by the LXI Consortium. It uses the VXI-11
protocol or mDNS service discovery to discover LXI instruments in your LAN subnet. mDNS service
recovery requires the user to install the Apple Bonjour Printer Services.

LNl LXI Discovery Tool

File Settings

LXI

LAN eXtensions for Instrumentation

LXI Discovery Tool

&samh

x

LY LXI Discovery Tool

Settings

LXI

LAN eXtensions for Instrumentation

LXI Discovery Tool

Search

IP Address

Instrument Description

Guides for using LX|

IP Address
192.168.2.176

Instrument Description
Bustec Ltd. ProDAQ 6131-AA,10452272,1.3.4

using LX|

Figure 11 — LXI Discovery Tool
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When discovery via the VXI11 protocol is used, each discovered device is queried using the “*IDN?”
SCPI command. The device then responds with the manufacturer, model, serial number, and
firmware version as shown in the left screenshot. If mMDNS service discovery is used, the mDNS
service name is used as the instrument description, as shown in the screenshot on the right.

For more information and to download the LXI discovery tool, visit the website of the LXI Consortium
at https://Ixistandard.org/Resources/LXIDiscoveryTool.aspx.

Bustec VISA Configuration Utility

The Bustec VISA library contains a configuration tool that allows you to search, identify, and configure
network instruments. To view already known network instruments or add new ones, select the
“Network Instruments” tab in the configuration utilities main dialog. All known network instruments
will be displayed in the “Instrument Descriptor” list in the main dialog.

&= Bustec VISA Configuration Utility 64-bit - O

X
g f |

S Bustec VISA Configuration Utility
bustec

Interfaces Metwork Instruments

Instrument Descriptor Add Instrument...

Find InsEuments. s

2
About

Close

Figure 12 — Network Instruments Tab

To search for network instruments located in your subnet, select the “Find Instruments ...” button to
the right of the list of instrument descriptors. This opens the “Find Network Instruments” dialog, where
you can choose which type of instrument to search for and in which range.

To be found, network instruments must comply with the VXI-11 standard and provide internal “VXIn”
(VXI-11.1), “GPIBn” (VXI-11.2), or “INSTn” (VXI-11.3) interfaces and they must be able to respond
to the “*IDN?” query. By checking/unchecking the boxes in front of the entries in the interface list the
search can be limited to a particular type or set of types of interfaces. By setting the interface number
ranges the search is limited to the selected range of interface numbers.

To discover a ProDAQ 6131, the Device Type “INST” must be enabled and the Device Number
Range must include the device number “0” (zero).
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&2 Find Network Instruments ? >

Device type Device number range

x VKT From: | 0 : To: | 4 :

- - Search for Instrumemts

X GPIB From: | 0 (5] To:| 4 = q-:s\ |

®| INST From: = 0 : To: | 4 :

Interface IP Addres Device |InstrumentIDN |
Interface number: ua [ Add All l [Ad-:l Selectedl Cancel

Figure 13 — Network Instruments Search Dialog

After selecting the “Search for Instruments” button, the utility uses network broadcasts to search for
the instruments. Each instrument is then sent an “*IDN?” query and the results are shown in the “Find
Network Instruments” dialog.

*= Find Network Instruments ? *
Device type Device number range
x Wil From: | 0 ‘= To:| 4 [=
% GPIE Fom: | 0 & To: 4 % [ Search for Instruments
| INST From: | 0 ‘o To:| 4 &
Interface IP Address Device |InstrumentIDN
TCPIPD 192.168.2.176 instd Bustec Ltd., ProDAC 6131-A4,10492278,1.3.4
Interface number: us Add All Add Selected Cancel

Figure 14 — Network instruments found

After a successful search, select the “Add All” button below the list to add all network instruments
found to the list of known instruments or select instruments from the list and the “Add Selected” button
to add only the instruments selected. The “Cancel” button allows you to close the dialog without
adding any instrument.
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Bustec VISA Agent

LXI devices support DNS Service Discovery by publishing their services like HTTP, VXI11, etc. If you
run the Bustec VISA Agent you can discover the ProDAQ 6131 using mDNS discovery. The Bustec
VISA Agent is a background task that monitors hot-plug events for ProDAQ VXlbus Interfaces and
mDNS services published by LXI Devices. The agent can be accessed via its icon in the system tray.

If you select the icon, a popup menu is shown which allows access to the different applications
included in the Bustec VISA installation and shows discovered network devices.

32-bit VISA 4
8 Bustec VISA Configuration Utility
il! VISA 64 bit Conflict Manager
&8 Bustec Resource Manager
i“* Bustec VISA Assistant
ﬁ Bustec VISA Monitor
N

& Bustec Ltd - ProDAQ 6131 - 10402272 (192.168.2.176) ork D

o
@ Help
%/ Run Resource Manager automatically on Hot Plug event
Run Resource Manager automatically when Agent starts
About
Quit

ENG 16:24
PLP 16/10/2023 D

S DT A

Figure 15 — Bustec Agent Network Device Discovery

As with the LXI Discovery Tool provided by the consortium, the mDNS discovery requires the
installation of the Apple Bonjour Printer Services.

For more information, refer to the Bustec VISA User Manual.

Other VISA Libraries

All VISA library installations contain tools to discover network instruments You can also use the
Agilent Connection Expert, NI MAX, or the TekVISA Configuration utility for device discovery. Please
refer to the manuals and/or help for the particular tool how to do so.
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2.7.4. Accessing the Instrument

Once the instrument is successfully discovered, you can access and configure the instrument via its
web interface by a web browser using the instrument’s IP or mDNS hostname.

@ B bustecltd. - ProDAQEI3-AL X

< C O & 192.1682.176

e=bustec

WHEN ACCURACY MATTERS

ProDAQ 6131

32-Channel Isolated RTD Input Instrument

[m} bas

& =

A

Network Settings Instrument Model
- Manufacturer
Sync Configuration
Serial Number
Instrument
HostName
Device Status

mDNS Service Name

Device Configuration MAC Address

TCPIP Address

Current Time

Time Source
Instrument Address String

User Description
Asset Number

Firmware Revision

Switch Device Identification

ProDAQ 6131-AA (32-Channel Isolated RTD Input Instrument)
Bustec Ltd.
10492272

ProDAQGE131-10492272 local

Bustec Lid - ProDAQ 6131 - 10492272

00:30:48:30:19:70
00:30:42:a0:19:71

192.168.2.176

Tue, 17 Oct 2023 06:51:10.688438300 UTC
IEEE 1588-2008 PTP

TCPIP:192.168.2.176:INSTR

Bustec Ltd - ProDAQ 6131 - 10492272 - 32-Channel Isolated RTD Input Instrument
<not assigned>

134

Copyright ® 1997-2023 Bustec Ltd

wwwhbusteceom

Figure 16 — Accessing the instrument home page
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3. Theory of Operation

The ProDAQ 6131 is a stand-alone 32-channel device, designed for RTD sensors resistance
measurements. The instrument is composed of three main subsystems: Power Supply, Control, and
RTD sensor signal conditioning and acquisition.

Mains #1 Mains #2 Ethernet Port Ethernet Port Analog
Outpout

Connector | Connector

Connector

PSU #1

NOILY10SI

Power 6991
Controller Board

PSU #2

NOILYIOSI

/\ Power Power /\
Configuration & s Configuration &
< Data Link #1 Analog Signals Data Link #2 >
A A 4
613121 #1 \/ 613121 #2

Internal Logic

Internal Logic

| :

Power Switch

Front Pannel
LEDs

= Channel Channel Channel: Channel Channel Channel Channel: Channel:
BUSteC 6131 AA 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32

Figure 17 — ProDAQ 6131 Block Diagram

Power Supply utilizes two redundant AC/DC converters, redundancy implemented prevents
acquisition stop during one of the supplies failures.

The 6991 controller board utilizes a Freescale MPC8313 Power-QUICC Il Pro Communications
Processor, which combines a powerful e300 PowerPC core with a complete set of peripherals and
interfaces, including support for IEEE1588 Precision Time Protocol. Two digital configurations and
data links connect two 613121 RDT input acquisition cards to the MPC8313 processor. Acquisition
results can be read by the redundant Ethernet link at the rate of up to 2ksps. Redundancy enables
continuous transmission even if one of the connections is broken.

There are two 613121 RTD sensor signal conditioning and acquisition Front-End Cards in the
ProDAQ 6131 instrument. Each one enables connection to 16 RTD sensors. Front-end cards feature
double-buffered analog output monitoring signals for each channel. Each channel is fully isolated
from other channels as well as from the ground by a digital isolator for the control and data signals
and by being supplied through an isolated DC/DC converter.

Page 21 of 72 Copyright © 2026, Bustec Production Ltd.



User Manual (Model 6131-AB) ProDAQ 6131 Isolated RTD Input Instrument

| Isolated RTD Input Channel |
To channel o¢ Supply Powrer
| circuitry J Regulator oe | be
ADC |
siBP [0 av EMI PGA m N
SIBN| O Frotectian Filter ®1%4,%32 an /] |
Ref /1
- N\ sromen
Digital Signals L
EMI Control | ogic
Filter Logic \l
Reference |
Resistor Excitation |
IEXP 1O ov [ [EX hd D Current
Pratection Reverse
IEXN [O 1 switch iy |
| + GRIo |- >

Figure 18 — Isolated Channel Block Diagram

Each one of the ProDAQ 6131 input channels can float up to 300V independently from any other
channel or from the Earth. Isolated channel input signals are protected by the overvoltage protection
circuitry — OVP. Protection is effective for both: momentary transients and continuous signals up to
+30V. Each channel can measure resistances up to 2000Q using excitation currents of 0.75mA or
1mA. The ProDAQ 6131 device features EMF cancellation measurements as well as an additional
FIR filter for acquired samples postprocessing.

IEXP SIGP

IEXN SIGN

Figure 19 — Resistor connected to the ProDAQ6131 input channel

The resistance measurement is done by applying an excitation current to the sensor and by
measuring a voltage drop across it. The resistance is measured by a 4-wire method, as shown in
Figure 19. The current leads go separately to the RTD sensor and the voltage signal from the sensor,
Vs, is provided on the separate leads. As the voltage input path is high input impedance, no current
should flow in this path and there is no error due to leads resistance.

The ProDAQ 6131 measures the resistance ratio-metrically. The excitation current flows through the
sensor and a precision resistor, Rr, which provides a precision reference voltage, Vr, to the ADC.
The exact value of the current and its stability is not critical as any variation in the excitation current
due to the tolerance varies the voltage across the sensor and the reference.
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Vee

lex

.
.

Figure 20 — Ratio-metric resistance measurement scheme

Reference
Voltage

The RTD resistance, Rr, may be calculated as:

Vs
RR= RFV_F

The thermal EMF voltage can be generated on the sensor wires connectors where two different
metals connect each other. EMF voltage has stable polarity however can vary with temperature
change. Such voltage introduced into the sense signals can cause ambient temperature-dependent
errors.

Vee Vee
lexy lex A
+ +
VEMF =0— VEMF =—

Q o]
Ve Vm-
RR © RR ©Q

Figure 21 — Resistance measurement with reverse excitation current method

To cancel thermal EMF voltage the measurement is done twice: with an excitation current flowing
through the sensor in both directions. The scheme of reversing excitation current is shown on
Figure 21. The two measurements can be combined to cancel thermoelectric EMFs:

VM+ - VM_

= IgxR
> EXI'R
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The resistance measured is computed in the usual manner:

Vi
Rp = —
R Iy

The thermoelectric voltage (Vewr) is completely cancelled out by this method.

During acquisition, all enabled channels are sampled simultaneously in a so-called “scan”. Scans
can be initiated by a trigger or by setting a scan rate, which is derived from an internal clock. When
using the internal clock, the scan rate can be set to any value between 1 scan/second to 2000
scans/second independent of the number of enabled channels. For synchronizing multiple ProDAQ
6131 the internal clocks of several instruments can be synchronized using the IEEE1588 Precision
Time Protocol.
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4. Specifications

Available Versions

Versions 6131-AB Isolated Precision RTD Input LXI Instrument,
32 Channel
General
Number of signal channels 32

Isolation

300 VDC (Channel to channel, channel to outputs and
channel to chassis)

ADC Resolution

24-bit

Sampling Type

Simultaneous over all enabled channels

ADC Sampling Rates, fs

1 to 2000 Samples/sec, 1Hz resolution

EMI Filtering

Yes, per channel

Input Protection

ESD IEC61000-4-2, Level 1 (2kV)

Input Type

RTD/resistance (Minimum span: 5Q)

Common Mode Voltage

Provided by the instrument, min 0.45V, max 4.21V

Input Impedance

= 1MQ

Filter Type & Specification

Low pass, 100Hz FIR filter @1kSPS, scales proportionally with
sampling rate with 1:10 ratio

Linearization

In-built Linearizer through software

Calibration

Software calibration (zero and gain). Factory Calibrated.

Calibration Option

External source

Response Time

<100ms

Input Signal Connector

D-Sub, 25-pin Female x 8

Warm-up time

> 30 minutes

RTD Measurement Parameters

RTD Types

Pt-100, Pt-500, Pt-1000

Supported sampling rates

fs=1to 2000 Samples per second, 1Hz Resolution

Asynchronous fs >1/(Tiexc ont TiExc oFF),

Sampling Modes of Sampling Operation

Synchronous fs £1/(Tiexc on+ TiExc OFF),

Tiexc on and Tiexc ofr are configurable

60Qrange: 1mA, 500pA and 250pA

125Q range: 1mA, 500pA and 250uA

250Q range: 1mA, 500pA and 250pA

Excitation Currents

500Q range: 1mA, 500pA and 250pA

1000Q range: 1mA, 500uA and 250uA

2000Q range: 750pA, 500pA and 250pA

The excitation current is pulsed
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Excitation Duration

Adjustable, minimum excitation period: 355us, 710us for EMF
cancelation

Accuracy FSO

Conversion Time 514ps

Excitation stability (24 hrs.) <0.01%

Temperature Stability <50ppm/°C
<0.25%

< 0.35% for 60Q range (1mA excitation current)

Noise RMS <0.023Q
Buffer Output

Output level 0 to +10V

Number of Outputs 2 per channel

Output Resistance

<1Q, short circuit protected

Short Circuit to GND

Continuous

Peak Output Current

+5 mA

"The peak current depends upon the total load seen across all buffers. A single buffer can deliver up to £10mA

Redundant Network Interface #1 and #2

Type 10/100/1000 Base-T (IEEE 802.3 compliant)
Auto-MDIX yes
Connector Type RJ45

Protocols

SCPI over VXI-11 protocol (VISA), TCP/IP, mDNS, IEEE1588,
Web Interface

Environmental Specifications

Temperature 5 °C°to +50 °C°) (operational)
-40 °C to +70 °C (storage only)
Humidity 5% - 95% (non-condensing)
Size 425 mm x 330 mm x 43.5 mm (excl. connectors)
Weight 5kg

Redundant Power Supply #1 and #2

Input

85 —-264 VAC, 47 — 63 Hz

Power Consumption

40W (typical)

Fuses

2 x 2A, type T, 5 x 20mm (per Power Supply)
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Page 26 of 72




ProDAQ 6131 Isolated RTD Input Instrument User Manual (Model 6131-AB)

5. Web Page Operations

The ProDAQ 6131 features an embedded web server, which allows you to configure and operate the
ProDAQ 6131 by using a standard web browser from any host computer in your network. To make
use of the complete functionality of the embedded web interface, the browser will need to have its
JavaScript support enabled.

5.1. Instrument Home Page

The instrument home page shows general information about the device like model number,
manufacturer, serial number, and revisions.

@ | BB Bustecltd.- ProDRQ6131-A4 X + ~ = O b
< o] O & 19271682.176 EOR @ I H =
o= bustec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
_ Instrument Home Page
Network Settings Instrument Model ProDAQ 6131-AA (32-Channel Isolated RTD Input Instrument)

- Manufacturer Bustec Ltd.
Sync Configuration .

Serial Number 10492272
e T — PrODAGG131-10482272 ocal
Device Status MDNS Service Name Bustec Lid- ProDAQ 6131 - 10492272
Device Configuration MAC Address gg_gg i: 23.1 g;g
TCPIP Address _192'1532 178
Current Time Tue, 17 Oct 2023 06:51:10.688438300 UTC
Time Source |IEEE 1588-2008 PTP
Instrument Address String TEP‘F’. (A CES RGN
User Description Bustec Ltd - ProDAQ 6131 - 10492272 - 32-Channel Isolated RTD Input Instrument

Asset Number =not assigned=

Firmware Revision 134

Switch Device |dentification m

Copyright @ 1987-2023 Bustec Ltd wwwbustec.com

Figure 22 — Instrument Home Page

From here you can navigate to the different categories and pages by using the menu on the left side.
For security reasons, all pages except the instrument home page are protected by username and
password, which can be configured on the "Device Configuration" -> "Security Settings" page. Upon
delivery, the username is set to "admin" and password to "1234".

The <On/Off> button on the instrument home page allows you to identify physically the ProDAQ 6131
you are connected to. When you click on the button, the LAN status indicator on the front bezel will
start flashing. A second click switches the LAN indicator off again.
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5.2. IP Configuration

The IP Configuration Page allows you to change the settings for the ProDAQ 6131's LAN interfaces.

@ | B Bustecltd.- ProDAQEI3I-AL X 4 v - u} X
< l¢] O R 192.1682.176/anconfig htm E (LS
o= bustec ProDAQ 6131 :
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Network Settings \ IP Configuration

Network Settings Hostname |ProDAQE131-10492272 ‘

IP Configuration

User Description ‘Buslec Lid - ProDAQ 6131 - 10492272 - 32-Channel Isolated RTD Input Instrument ‘

mDNS Service Name

Sync Configuration | Network Interface #1

MAC Address 00:20:48:30:19:70
Instrument
Current IP Address 192.168.2.176
Device Status Current Subnet Mask 255255 255.0
Current Default Gateway 192.168.21
Device Configuration
TCPIP Mode (] DHCP assigned — (] Auto P — [ | Static P
IP Address
Subnet Mask

Default Gateway

MTU 9000

| Network Interface #2

MAC Address 00:30:4e:30:19:71
Current IP Address

Current Subnet Mask

Current Default Gateway

TCP/P Mode DHCP assigned — Auto P — \ZI Static IP
IP Address [to216814 |

Subnet Mask ‘W‘

Default Gateway [192.168.1.1 |

MTU [8000

Current DNS Server(s)
(®) DHCP () Static

DNS Server(s)

o Sav n s et

Copyright @ 1987-2023 Bustec Ltd wwwbustec.com

Figure 23 — IP Configuration Page

The IP Configuration page shows the current settings for the instrument's LAN interfaces and allows
you to change and store the following settings:

Hostname User-defined hostname for the device (without domain).
Clear this value to revert to factory default.

Note: Multicast DNS domain is always: “local”. Dynamic DNS
domain depends on the network configuration.
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User Description User-defined description of the device — it is displayed on the Home
Page along with user-defined Asset Number (see Device
Configuration).

Clear this value to revert to factory default.

MAC Address Displays the MAC address, currently assigned IP address, subnet

mask, and default gateway.
Current IP Address

Current Subnet Mask

Current Def. Gateway

TCP/IP mode Specifies whether the device shall use a DHCP server in the
network, or AutolP protocol to automatically obtain the IP
configuration, or maybe the static IP configuration defined in the
form below.

More than one option may be selected. The priority is as follows:
DHCP — AutolP — Static. For example, if DHCP and Static are
selected and DHCP fails, the Static configuration is set.

IP Address If "Static IP" was selected as the TCP/IP mode, this field allows the
assignment of a static IP address to the ProDAQ 6131's LAN
interface.

Subnet mask If "Static IP" was selected as the TCP/IP mode, this field allows the

assignment of a static subnet mask address to the ProDAQ 6131’s
LAN interface.

Default Gateway If "Static IP" was selected as the TCP/IP mode, this field allows the
assignment of a static default gateway for the routing of IP packets.

MTU Maximum Transmission Unit (MTU) — maximum size (in bytes) of an
IP packet that can be transmitted without fragmentation (including IP
headers, but excluding headers from lower levels in the protocol
stack).

The default value for a typical network is 1500 Bytes. It can be
defined as high as 9000 Bytes (jumbo frames). For correct
interoperation, the whole network must have the same MTU.

For best performance, it is recommended to configure the network
to work with as high MTU as possible.
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Current DNS Server(s) Displays the list of currently used DNS server(s)

DNS Servers Allow to choose between DHCP and static assigned DNS servers. If
"Static" is selected, the two fields allow you to specify the DNS
server the ProDAQ 6131 will use for name resolving.

5.3. mDNS Service Name

The second page in the “Network Settings” allows the configuration of the mDNS service name the
ProDAQ 6131 publishes. Clear this value to revert to factory default.

@ | B Bustecltd. - ProDAQSGI31-A% X 4 ~ - O x
<« (] O 8 or 192.168.2.176/lanconfig_adv.htm X v7 m fH =
e=bustec ProDAQ 6131 ‘
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Network Settings \ mDNS Service Name
mDNS Senvice Name ‘Buslecud—PruDAuEHﬂ—104922?2

IP Configuration
[

mDNS Service Name

Sync Configuration

Instrument

Device Status

Device Configuration

Copyright ® 1987-2023 Bustec Ltd wwwbustec.com

Figure 24 — Setting the mDNS Service Name
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5.4. Synchronization Configuration

The ProDAQ 6131 can use the IEEE 1588-2008 (version 2) for clock synchronization. The
Synchronization Configuration page shows the current IEEE 1588 status and allows its configuration.

@ | B Busteclid.- ProDAQE131-A4 X + w _ o w
<« e] O 8 192.168.2.176/syncconfig.ntm Ry B =
—e =
o= bustec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Synchronization Configuration
Network Settings PTP Version Version 2 (IEEE 1588-2008)
IEEE 1588 (®) Enabled () Disabled

Sync Configuration = —
|IEEE 1588 Domain ‘Defaulldwmam @ v

Instrument
IEEE 1588 Mode ‘Autumatlc ~

Device Status
Delay Asymmetry ‘D ‘ns

Device Configuration _ ~

9 Synchronize Local Time (@) Enabled () Disabled (synchronize locai system time after 10 seconds sice becoming a Slave and later every 1000 seconds)
Master UTC Offset ‘ 37 ‘ 5 (propagated to PTF Slaves when the instrument is a Master)
Grandmaster Clock EC:46:70:FF-FE:0C:EB:0D
EC.46.70:FF.FE:0CEB:.0D

Parent Clock 1921682 162
State SLAVE
Synchronized Elapsed Time 90864 s

1697536816.589365630 5
Tue, 17 Oct 2023 09:59:39 589365630 UTC

Current PTP Time
Current UTC Offset 37s
Current Local Time Tue, 17 Oct 2023 09:59:38.334 UTC

Grandmaster Traceability to UTC INTERNAL_OSCILLATOR

Mean Path Delay -125799 ns

Variance of Parent Clock Unavailable

Offset from Master 455861686 ns

Observed Drift -45739411005
Ea

The alarm trigger and the scan timestamps are in PTP timescale.
Conversion to UTC requires subtracting the Current UTC Offset, which can be felched with the "SYSTATTR? PTP_UTC_OFFSET" SCFI query.

Copyright @ 1997-2023 Bustec Ltd. wwwbustec.com

Figure 25 — Synchronization Configuration Page (Slave Mode)

IEEE 1588 domain Specifies the IEEE 1588 domain number — the logical part of the
network in which the device should work. The default domain is 0.

IEEE 1588 mode Specifies the priority of the device for the master clock selection
procedure. “Slave only” mode ensures that the device cannot
become a master clock in any network — it is always a slave. “Highest
priority” mode means that the device has the highest chance of
becoming a master. It may remain slave however if there is another
device in the network with the highest priority defined that advertises
itself as having better clock accuracy. The “Automatic” mode on the
other hand relies only on the best clock selection algorithm. If the
instrument's IEEE 1588 operates as a “Slave only in hybrid mode”,
it issues unicast Delay Request packets directly to the Master
(instead of using multicast). The IEEE 1588 Master should also be
configured to work in hybrid mode, so it replies with unicast Delay
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Delay asymmetry

Synchronize Local Time

Master UTC Offset

Parent clock

Synchronized elapsed
time

Current UTC Offset

Mean path delay

Offset from Master

Observed drift

Response packets. This mode allows for reducing IEEE 1588 traffic
across the network, especially when there are many Slaves. It
provides better scalability of the system and improves each
instrument's performance.

For better performance, this parameter should reflect the network
architecture that affects the difference between the time a packet
gets from one device to another and the return time.

If the return time is longer — the value should be positive. By default
this value is 0 ns.

When enabled, the local system time on the instrument is
periodically synchronized to the PTP time while the device is a PTP
Slave. This happens at the 10th second after the synchronization
has been achieved and later every 1000 seconds. The local system
time is used for time stamping the syslog messages and it is also
the source time when the instrument becomes a PTP Master.

The number of leap seconds defines the offset between the
International Atomic Time (TAI) and Coordinated Universal Time
(UTC). This value is used only when the instrument is a PTP Master.
It is propagated to the PTP Slaves, so they can properly convert the
PTP time (equivalent of TAl) into UTC. The default value of 37
seconds is current as of June 2021.

Parent clock ID (MAC address extended to IEEE EUI-64).

Time in seconds since the device remains constantly synchronized
(considering the “Offset from Master threshold”).

Shows the currently known, propagated by the PTP Master, number
of leap seconds, which defines the offset between the PTP and the
UTC time. Knowing it is necessary to convert scan timestamps into
UTC. It can also be read with:

SYST:ATTR? 'PTP_UTC_OFFSET' SCPI query

The average value of time in which the packet gets to the Master
and the time the response gets back from the Master.

Current observed difference between the Master and the Slave
clock.

An implementation-specific value that is related to the precision of
the clock oscillator.
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@ | B8 bustecltd - ProDAQIEI-AL X |+ ~ - o x
&« © O 8 192.168.2.176/syncconfig.ntm E/ s m & =
o= bust :
e DUStEC ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Synchronization Configuration
Network Settings PTP Version Version 2 (IEEE 1588-2008)
IEEE 1588 (®) Enabled () Disabled
Sync Configuration = -
IEEE 1588 Domain [ atemate domain ) v
Instrument
IEEE 1588 Mode [ Automatic -
Device Status
Delay Asymmetry [0 s
Device Configuration . —
Synchronize Local Time (®) Enabled () Disabled (synchronize local system time after 10 seconds since becoming a Slave and later every 1000 seconds)
Master UTC Offset [a7 | toropagated to PTP Siaves when the instrument s a Master)
Grandmaster Clock 00:30:4EFF-FE:AD:19:70
state MASTER
1698321485.960770040 5
Curent PTF Time Thu, 26 Oct 2023 11:57.28.969770040 UTC
Cumrent UTC Offset s
Cument Local Time Thu, 26 Oct 2023 11:57:28.968 UTC
Grandmaster Traceabiliyto UTC  INTERNAL_OSCILLATOR
Variance of Parent Clock Unavailable
(oo |
The alarm trigger and the scan imestamps are in PTF timescale
Conversion to UTC requires sublracting the Current UTC Gffset, which can be fetched with the "SYSTATTR? PTP_UTC_OFFSET™ SCPI query.

Figure 26 — Synchronization Configuration Page (Master Mode)

The IEEE 1588 status parameters are:

Grandmaster clock

State

Current PTP time

Current local time

Grandmaster
traceability
to UTC

Grandmaster clock ID (MAC address extended to IEEE EUI-64).

The current state of the IEEE 1588 protocol engine working on the
ProDAQ 6131. Can be one of the following: INITIALIZING, FAULTY,
DISABLED, LISTENING, PRE_MASTER, MASTER, PASSIVE,
UNCALIBRATED.

In case of the SLAVE state also the synchronization state is
displayed: SYNCHRONIZED or NOT SYNCHRONIZED.

Shows the current IEEE 1588 time kept by the device. Seconds
since midnight, January 1%, 1970 (represented as “seconds.
fractional seconds”). Additionally, a formatted date is also displayed.

Local system time is kept by the system clock on the device. It may
differ from the PTP time when the PTP state is not Master.

Displays a string defined by IEEE 1588 standard that defines how
the grandmaster clock is related to the Universal Coordinated Time
(UTC).

Variance of parent clock This value is unavailable.

Please note that only the parameters that are relevant to the current IEEE 1588 state are displayed

on the page (see Figure 25 and Figure 26).
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5.5. Instrument

The Instrument Status page allows to display in the real-time the measurement of all channels. To
do so, the web interface runs a single acquisition from enabled channels every 1s or it uses a special
function to read values from a running data acquisition.

@ | BB Bustecltd.-ProDAQSIII-AL X+ ~ = O x
<« c O 8 192.168.2.176/inststatus.htm ot o o=
e .
e=bustec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Instrument \ Sstatus
Network Settings State IDLE

_ Acquisition Errors No errors
Sync Configuration
1697545722.491544890
m Current Time 17 Oct 2023 12:28:05.491544890 UTC
Current UTC Offset s
Status
Alarm Time
Device Status S B
Netwark Interface [Port1] [Port2|
Device Configuration Direct Read [Link1] [Link2| [Link3| |Link4|
Lock Key 2
Scan Rate
Filter Enabled (not used in IDLE state)
EMF Cancellation Enabled
Settling Time Extension Ous
Excitation Off Time Qs
Scan Backlog (max) 0
Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel & Channel 7 Channel 8
1000.183 Q 200.709 Q
DISABLED FEILE A | TG DISABLED DISABLED DISABLED DISABLED DISABLED
Channel 9 Channel 10 Channel 11 Channel 12 Channel 13 Channel 14 Channel 15 Channel 16
DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED
Channel 17 Channel 18 Channel 19 Channel 20 Channel 21 Channel 22 Channel 23 Channel 24
DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED
Channel 25 Channel 26 Channel 27 Channel 28 Channel 29 Channel 30 Channel 31 Channel 32
DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED DISABLED
[ cack | ®
This page is automatically refreshed every 1 second. It polls for the instrument status and therefore it adds more tasks to process by the firmware. Its purpose is to allow simpler
setup and check of the instrument [n order to achieve best latency during acquisition and to make sure there's no data loss due to buffer overfiows, please do not browse the
web interface, nor leave a browsers window open on this status page. A special SCPI command. "SYSTEMACQM 1"can be used to turn off the mDNS discovery and the web
interface completely - it may be used to further enhance the stability of the system. The web interface and mDNS can be re-enabled with "SYSTEMACQM 0" command.
The shown hereis a U snapshot. It therefore makes sense only when the input signal is constant or changing slowly.
Copyright ® 1997-2023 Bustec Ltd wwwhbustec.com

Figure 27 — Instrument Status Page

Acquisition results are displayed on 32 tiles, one per channel. Each tile can hold information about
the channel: status, range, and resistance readout. If a channel is not enabled ‘- mark with
DISABLED status word on a light-grey tile is shown. For enabled channel resistance measurements

results with the range setting are displayed on a grey tile.
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Status

Status

Acquisition Errors
Current Time

Current UTC Offset

Alarm Time

Network Interface

Direct Read

Lock Key

Scan Rate

Filter

EMF Cancellation

Settling Time Extension

Excitation Off Time

Scan Backlog (max)

Displays the aggregated status of the Front-End cards and the
controller. Can be one of the following: IDLE, TEST, ARMED,
ACQUISITION, MIXED, UNKNOWN.

Displays the errors occurred during the current acquisition.
Displays the current Instrument UTC time.

Shows the number of leap seconds, which defines the offset
between the PTP and the UTC time.

Displays the current acquisition PTP trigger time.

Displays the status of instrument Ethernet Ports. GREEN color for
operative connection, RED for faulty or disconnected.

Displays the status of Direct Read data stream Ports. GREEN color
for used Direct Read Port, RED for free.

Displays the current lock key that identifies the owner (software
instance that controls the instrument). 0 means not locked.

Displays the current acquisition Scan Rate.

Displays the current acquisition FIR filter setting. It can be Enabled
or Disabled.

Displays the current acquisition EMF cancellation setting. It can be
Enabled or Disabled.

Display the current acquisition Settling Time Extension. An
additional time added for the input signal settling. If >0 the
instrument’s maximal sample rate will be reduced.

Display the current acquisition period of time when the excitation
current is switched off.

Displays the number of scans not yet sent out from the device but
already read from the hardware.
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5.6. Device Status

The Device Status section shows several pages with different details of the overall status of the
ProDAQ 6131.
5.6.1. Basic Status

On the basic status page, the overall status of the main software components of the device, internal
temperatures, and network connections are shown.

@ | B Bustecltd. - ProDAQ6131-A4 X + ~ = m] X
<« e] QO 8 192.168.2.176/devstatus.ntm o nog =
oo -
o= bustec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Device Status \ Basic
Network Settings Status

VXI-11 Server Read:
Sync Configuration d
PTP Running (Slave)
Instrument Network Interface #1 1000 Mbps (Slave) - Full Duplex - Cable Length: <50m
m HemomerReers N—ﬂ - —
) Power Supply [Psu1] [psuz]
Basic —
Advanced Uptime 25h 13m 558
System Log Front-End
Device Configuration " 1D: 6131, Serial Number: 16130491
(G ID: 5131, Serial Number: 16130492
State IDLE
Hardware Monitor
Close to CPU 36,50 °C
Close to the Power Supply 36.50 °C
Temperature Main PCB bottom 3250°C
Main PCB top 3250 °C
FrontEnd 20.0 °C,32.0 °C, 30.0 °C, 33.0°C
Fan Status On (full speed)
Open Connections
Link Lock Owner MSS Host Ports
1 RPC Mo 1460 102.168.2.147 60491, 0
=3
Copyright © 1997-2023 Bustec Ltd wwwebustec.com

Status

VXI-11 Server

PTP

Network Interface #1

Figure 28 — Basic Device Status Page

Displays the status of the VXI11 server. The VXI11 server handles
all host communication using the VX111 RPC protocol.

Displays the status of the PTP (Precision Time Protocol) server. This
daemon implements the IEEE1588 Precision Time Protocol. It
communicates with other PTP servers on the net and can provide
the timing source (Master) for the domain or synchronize to an
external master (Slave).

Displays the status of the network interface. The connection speed
can be 10, 100, or 1000 Mbps and the connection type is Half or Full
Duplex.

Copyright © 2026, Bustec Production Ltd.
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Network Interface #2

Power Supply Displays the status of the redundant Power Supplies — PSU1 and
PSU2. GREEN color for healthy and operational and RED for
disconnected or faulty.

Uptime Shows the time expired since the last system start.
Front-End
Information Displays the identification and serial numbers of the installed Front-
End cards.
State Displays the aggregated status of the Front-End cards and the

controller. Can be one of the following: IDLE, TEST, ARMED,
ACQUISITION, MIXED, UNKNOWN.

Hardware Monitor

Temperature Displays the temperature measured by the internal temperature
sensors of the device.

Fan Status Shows the current status of the two rear fans of the ProDAQ 6131.

Open Connections

Shows the remote hosts that are connected to the VXI11 server. The number of connections is
shown, the maximum section size of the connection, the remote |IP address, and the ports used.
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5.6.2. Advanced Status

The Advanced Status page allows you to review the output of a number of embedded tools to analyze
the device status in more detail.

@ | B bustecLtd.-ProDAQEI3I-AL X 4 v - o x
<« ¢] O 8 192.168.2.176/devstatus_adv.htm E O o5 =
e 2
e bustec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Device Status | Advanced (ifconfig)

Network Sﬁnings etho0 Link encap:Ethernet HWaddr 00:30:4E:R0:18:70

inet addr:182.162.2.176 Bcast:182.162.2.255 Mask:255.255.255.0
TE BROADCAST RUNNING MULTICAST MTU:8000 Metric:l
Sync Configuration E¥ packets:608276 errors:0 dropped:0 overruns:0 frame:0

T¥ packets:8294% errors:0 dropped:0 overruns:0 carrier:d
collisions:0 taqueuelen:5000
BX bytes:63355444 (60.4 Mb) TX bytes:8556755 (8.1 Mb)
Base address:0z=000

ethl Link encap:Ethernet HWaddr 00:30:4E:R0:19:71
TUF BROADCAST MULTICAST MTU:8000 Metric:l

EX packets:0 errors:0 dropped:0 overruns:0 frame:0

Instrument

Basic T% packets:0 errors:0 dropped:0 overruns:0 carrier:d
collisions:0 txqueuslen:5000
Advanced BX bytes:0 (0.0 b} TX bytes:0 (0.0 b)

Base address:0za0fg
System Log 1o Link encap:Local Loopback
27.0.0.1 Mask:255.0.0.0
< RUNNING MTU:16436 Metric:l
errors:0 dropped:0 overruns:0 frame:0

Device Configuration

T¥ packets:230 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 tmqueuelen:d
X bytes:338388 (81.7 Kb} T bytes:33888 (1.7 Hb)

m Selectthe information setto be displayed: |ifconfig V‘

Copyright @ 1987-2023 Bustec Ltd wwwbustec.com

Figure 29 — Advanced Status Page
Figure 29 shows an example of the Advanced Status page showing the output of the embedded
“ifconfig” command. To select any of the available advanced status information, select one of the
items from the list and select the “Refresh” button.
The following advanced status information is currently available:
ifconfig Displays the output of the embedded “ifconfig” command,
showing the settings for the Ethernet interface as seen by the
operating system.

route Displays the output of the embedded “route” command,
showing the kernel routing table.

resolv.conf Shows the contents of the “resolv.conf’ file containing the
current name server settings.

hosts Shows the contents of the local “hosts” file.

device.conf Shows the contents of the device.conf file as created by the
embedded web interface. This file stores the information
specified by the IP setup page.

ptp.conf Shows the contents of the PTP daemon configuration file.
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device and firmware Shows the current revisions of the different parts of the
version system.

system performance Manufacturer’'s Debug feature.

self test Runs and shows the results of the device self-test.

5.6.3. System Log

The System Log page shows the contents of the system log. Any housekeeping or debugging
information will be entered here by the operating system. To get an up-to-date status, press the
“Refresh” button below.

@ | ¥ Bustecltd.-ProDAQEI3I-AL X 4 ~ - o x
« c O & 192.1682.176/5 % iy N =
e~ bustec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Device Status \ System Log
Network Settings. Oct 17 07:48:27 (none) wiHsr: NEW CONNECTION socketNo=52 A

Sync Configuration

Instrument Oct 17 08:04:49 (none) — MARK —
Oct 17 08:05:27 (none) ptpd: About to synchronize system time with PTP time.
Oct 17 08:05:27 (none) ptpd: System time synchronized (UTC offset to PTP time: 37 sec, valid: 1)
Device Status Oct 17 08:22:08 (none) ptpd: About to synchronize system time with PTP time
Oct 17 08:22:07 (none) ptpd: System time synchronized (UTC offset to PTP ime: 37 sec, valid: 1)
Basic Oct 17 08:38:46 (none) ptpd: About to synchronize system time with PTP time..
Oct 17 08:38:46 (none) ptpd: System time synchronized (UTC offset to PTP time: 37 sec, valid: 1)
Advanced Qct 17 08:55:26 (none) ptpd: About to synchronize system time with PTP time..
Oct 17 08:55:26 (none) ptpd: System time synchronized (UTC offset to PTP time: 37 sec, valid: 1)
System Log Oct 17 09:12:06 (none) ptod: About te synchronize system time with PTP time..

Device Configuration

Oct 17 07:48:27 (none)wd11srv. New link [#2] 0x1012e968 (MSS=1460, socketNo=52, IP=192.168.2.120)
Oct 17 07:48:27 (none) vxi 11srv: free link Ox1012e968, id=3, socket=52

Oct 17 07:48:27 (none) wi11srv: REMOTE SIDE HAS CLOSED THE CONNECTION - socketNo=52

Oct 17 07:48:46 (none) ptpd: About to synchronize system time with PTP time..

Oct 17 07:48:46 (none) ptpd: System time synchronized (UTC offset to PTP time: 37 sec, valid: 1)

Oct 17 09:12:06 (none) ptpd: System time synchronized (UTC offset to PTP time: 37 sec, valid: 1
Oct 17 09:24:49 (none) — MARK —

Oct 17 09:28:46 (none) ptpd: About to synchronize system time with PTP time..

Oct 17 09:28:46 (none) ptpd: System time synchronized (UTC offset to PTP time: 37 sec, valid: 1
Oct 17 09:44:50 (none) — MARK —

Oct 17 09:45:26 (none) ptpd: About to synchronize system time with PTP time.

Oct 17 09:45:27 (none) ptod: System time synchronized (UTC offset to PTP time: 37 sec, valid: 1
Oct 17 10:02:05 (none) ptpd: About to synchronize system time with PTP time.

Oct 17 10:02:06 (none) ptpd: System time synchronized (UTC offset to PTP time: 37 sec, valid: 1

v

4

Copyright ® 1997-2023 Bustec Ltd
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Figure 30 — System Log Page
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5.7. Device Configuration

The Device Configuration page allows you to change several parameters of the internal configuration
of the device. In addition, it allows you to reboot the device or update its firmware.

@ | B8 bustecltd.- ProDAQEI3I-AL X + v = [} b
< l¢] O R 192.1682.176/deveorfig.ntml E (LS
~
e==bustec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument

Home Device Configuration \ Overview

Network Settings General Seftings
Sync Configuration Security Settings
Instrument
Device Status
Device Configuration
Overview Restart VXI-11 Server
General Settings
Security Reboot Device
Firmware Update W

Copyright © 1987-2023 Bustec Ltd

Figure 31 — Device Configuration Page

The device configuration is split up into several sub-items. Click on one of the “Change ...” buttons
to the right of the different sections to access them. To reboot the device, select the “Reboot Device”
button. A reboot may take up to 30 seconds to complete. To update the firmware, select the “Firmware
Update” button to access the Firmware Update page.
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5.7.1. General Settings

This page allows you to change the system time and assign an asset number to the device, which
will be shown on the instrument home page.

@ | ¥ Bustecltd.-ProDAQEI3I-AL X 4 ~ - o X
<« e} QO 8 192.168.2.176/devconfig_genhtm iy m a =
~
e b t
ea DUStec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Device Configuration \ General Settings
Network Settings Set system Date/Time [17 v|[oa v|[2023 v| [09 v|[ss v]|[a1 v| [urc ~
Sync Configuration AssetNumber \ |

Device Status

Device Configuration

Overview

General Settings
Security

Firmware Update
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Figure 32 — General Settings Page

5.7.2. Security Settings

On this page, you can change the password that is used to protect the pages of the ProDAQ 6131.
Please type in your old password, the new one, and confirm it by re-typing.

@ | B Bustecltd. - ProDAQ6131-A4 X + ~ = m] %
&« C O 8 192.168.2.176/devconfig_sechtm EO m g =
~
e
o= bustec ProDAQ 6131
WHEN ACCURACY MATTERS 32-Channel Isolated RTD Input Instrument
Home Device Configuration \ Ssecurity
Network Settings User Name ‘admm ‘
Sync Configuration Current Password [ |
Instrument New Password ‘ ‘

Re-type New Password ‘

Device Status

w ‘Change Password
Device Configuration

Overview

General Settings
Security

Firmware Update

Copyright © 1997-2023 Bustec Ltd. wwwbustec.com

Figure 33 — Security Settings Page
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ProDAQ 6131 Isolated RTD Input Instrument

5.7.3. Firmware Update

To update the firmware on the ProDAQ 6131, use the “Update Firmware” button on the “Device
Configuration” page. Before you can start a firmware update, make sure that the file is available on
the host computer where you run the internet browser. Press the "Browse..." to open the file upload
dialog, which allows you to browse through your file system and select the file to upload. Once the
correct file is selected, press the "Update Firmware" button. The upload progress and the
programming progress will be displayed by a progress bar below the file selection control (see Figure

34).

WARNING

Depending on your connection speed uploading and programming a new firmware
image may take several minutes. To safely complete the process, do not navigate
away from the page and do not interrupt the network connection or power cycle the

ProDAQ 6131.

ew bustec

WHEN ACCURACY MATTERS

@ ! Bustec Ltd. - ProDAQ £131-A4 X +

< C O R 192.168.2.176/devconfig_utlhtm

ProDAQ 6131

32-Channel Isolated RTD Input Instrument

@ In H

Home

Network Settings
Sync Configuration
Instrument

Device Status

Device Configuration

Overview
General Settings

Security

Device Configuration \ Firmware Update

File Przegladai... | Nie wybrano pliku.

Status:  Updating filesystem (checking)

Progress 19%

Copyright & 1987-2023 Bustec Ltd

Figure 34 — Firmware Update with Status Page
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6. Programming the ProDAQ 6131

This chapter describes the communication interface for the ProDAQ 6131 instrument. It includes the
Standard Commands for Programmable Instruments (SCPI) and IEEE 488.8 Common Commands,
as well as Direct Read data stream specification.

The ProDAQ 6131 runs a server that can be communicated with SCPI commands. The commands
are handled over the VXI-11 protocol. Therefore, to send commands and receive responses, a VXI-
11 client needs to be used. Any VISA that operates LXI instruments (including Bustec VISA) does
support VXI-11.

The VXI-11 protocol is based on the Remote Procedure Call (RPC) protocol. It is not suitable for low-
latency data download because it introduces too much overhead. Therefore, the acquired data is
streamed directly (Direct Read mode) by the instrument to a remote host over a raw TCP/IP socket
connection (unicast). The use of the TCP/IP protocol ensures no loss and correct order of the packets.

The instrument can be connected to up to 4 independent clients on 4 different ports: 16101, 16102,
16103, and 16104 (one port = one connection). All clients receive the same data stream (redundancy)
and all of the ports are equal. If any client disconnects for any reason, the acquisition continues and
the other connected clients still receive the data uninterrupted. The clients are responsible for reading
the data and checking the packets' headers. The only parameter that a client configures (globally) is
the number of scans in a packet. The data structure also depends on the number of enabled channels
and possibly other optional data fields that can be enabled or disabled.

6.1. Establishing Connections

To open a connection to the VXI-11 server for SCPI command operation use: viOpen() VISA function
with the TCPIP::<ipaddr>::INSTR resource string, where ipaddr is an IP address of the instrument.
To close the connection use viClose().

To open a raw socket connection use: viOpen() VISA function with the
TCPIP::<ipaddr>::<port>::SOCKET resource string, where ipaddr is an IP address of the instrument
and port is the downlink's port number. To close the connection use viClose().

VISA provides the raw socket connectivity for convenience. Alternatively, the system API functions
may be used to achieve the same (see: socket(), connect(), and closesocket() functions).

6.2. Communication with the Instrument

To write a command or a query use: viWrite(), passing the session ID as received from viOpen(). To
read the response use: viRead(). A special viReadSTB() function is an alternative for a pair:
viWrite("*STB?"), viRead(). It is faster and reads the STB register atomically, so can be used on a
different thread for the same session object.

The sessions handle also the standard VISA operations like viGetAttribute() and viSetAttribute(). It is
also possible to use viEnableEvent(), viDisableEvent(), viwaitOnEvent(), and vilnstallHandler() to
register for and handle the instrument's service requests (VI_EVENT_SERVICE_REQ).

The Direct Read data stream can be read either via VISA's viRead() call, or by using the system's
API (see: recv() function).
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6.3. SCPI Command Fundamentals
Commands are separated into two types: IEEE-488.2 Common Commands and SCPI Commands.

The SCPI command set for the ProDAQ 6131 is SCPI-99 compatible.

6.3.1. Common Command Format

The IEEE-488.2 standard defines the Common commands that perform functions like reset, self-test,
status byte query, etc. Common commands are four or five characters long and always begin with
the asterisk character "™'. They may include parameters. Some examples of Common commands:

*RST, *IDN?, *STB?

6.3.2. SCPI Command Format

The SCPI commands perform functions like configuring channels, setting up the trigger system, and
querying instrument states or retrieving data. A subsystem command structure is a hierarchical
structure that usually consists of a top-level (or root) command, one or more lower-level commands,
and their parameters. The following example shows part of a typical subsystem in the form of a tree:

:CONFigure
:SCAN
:TIMestamp
CONFigure is a root command (it can be, but doesn't have to be started with a colon character),
SCAN is the second level and TIMestamp is the third level. The commands may have one or more
levels.

A command that returns data is a query. It always ends with a question mark '?'.

6.3.3. Separators

A colon "' always separates one level from the next lower level as shown below:
CONFigure:SCAN:TIMestamp

If parameters are present, the first is separated from the command/query by a space character.
Additional parameters are separated from each other by a comma.

Different commands may be separated with a new line character or a semicolon ';'. When separating
with semicolons, a short form of commands is allowed, where the subsystem does not need to be
repeated, for commands from one subsystem. For example:

CONFIGURE:SCAN:RATE 100; TIMESTAMP 1
is equal to (please note the leading colon that marks the command starts from the root):

CONFIGURE:SCAN:RATE 100; :CONFIGURE:SCAN:TIMESTAMP 1

or two, separate commands:
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CONFIGURE:SCAN:RATE 100
CONFIGURE:SCAN:TIMESTAMP 1

6.3.4. Abbreviated Commands

The command syntax shows most commands as a mixture of upper- and lower-case letters. The
upper-case letters indicate the abbreviated spelling of the command. For shorter program lines, send
the abbreviated form. For better program readability, send the entire command. The instrument will
accept either the abbreviated form or the entire command. For example, if the command syntax
shows CONFigure, then CONF and CONFIGURE are both acceptable forms. Other forms of
CONFigure, such as CONFI or CON will generate an error. The commands are case insensitive,
therefore, CONFIGURE, configure, and cOnF are all acceptable.

6.3.5. Variable Command Syntax

Some commands have what appears to be a variable syntax. As an example:
CONFigure<n>:ENABIle 1. In these commands, <n> is a number. No space is left between the
command and the number because the number is not a parameter. The number is part of the
command syntax.

CONFigure2:ENABIe 1

In ProDAQ 6131 this in-name parameter always refers to the ID of the channel that will be affected
by the command. However, an in-name parameter can be omitted if the command is to affect multiple
channels. In this case, the channel list parameter has to be used. It is always the last parameter.

CONFigure:ENABIe 1,(@1:5,8)

In this situation channels 1-5 and 8 will be enabled, the settings for the rest of the channels remain
unchanged.

6.3.6. Parameter Types

The following section contains explanations and examples of possible command parameter types.

Floating Point Accepts all commonly used representations of floating-point
Number numbers including optional signs, decimal points, and
scientific notation (dot is the separator of the decimal part):

0.12,16.01-e03, -.044, -97, -12.05+e03, 88.44E-2

Integer Number Accepts integer values in decimal, hexadecimal, octal, and
binary notation.

- 111, or -215 are decimal values

- #h0x111 or #h111 are hexadecimal values and are
interpreted as 273

- #0321 is an octal representation of decimal value 209

- #b10101 is a binary form of decimal value 21

ASCII String Accepts strings of characters surrounded by apostrophes or
quotation marks.
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Channel List

Aliases

‘sTrinG example, 123’ or “another string example”

Accepts a list of numbers that are interpreted as channels that
should be affected by the command. Only numbers within the
allowed range (valid channels) are accepted, otherwise, an
error is returned. The syntax of this kind of a parameter is the
following: (@<list>), where the <list> can be a single number,
or comma-separated list of numbers, or comma-separated
number ranges in a form: <start>:<end>. The range can be
defined in both ascending and descending order. The channel
list preserves not only which channels are to be affected, but
also the order of applying the changes (if it's meaningful to a
particular command).

(@5, 3, 8:10) channels 5, 3, 8, 9, 10 will be affected by the
command in this particular order
(@11:8, 1, 16) in this case: 11, 10, 9, 8, 1, 16

Some numeric or string values may have aliases that can be
used for better readability. They look like strings but are not
surrounded by apostrophes or quotation marks. The following

aliases are defined:

Alias Value
OFF 0
ON 1
Hz 'HZ'
us 'us'
CPU 'CPU'
POWER 'POWER’
BOTTOM '‘BOTTOM'
TOP "TOP!
FE11 'FE11'
FE12 'FE12'
FE21 'FE21'
FE22 'FE22'
PTP 'PTP'
IMMEDIATE 'IMMEDIATE'

Example use of an alias (command disables channel #2):

CONFigure2:ENABIle OFF
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6.4. Events

The VXI-11 protocol and VISA provide a handy event system. It can be used to catch asynchronous
Service Requests (SRQs), by either calling a user-specified handler function or waiting for the event
in the current thread.

In order to use the handler mechanism, the handler needs to be installed first with the
vilnstallHandler() VISA function for the VI_EVENT_SERVICE_REQ event type.

To enable the event, use the viEnableEvent() function and select either the handler or queuing
mechanism. Then, when a SRQ is generated by the ProDAQ 6131, either the installed handler is
called, or the event wakes up the viWwaitOnEvent() function.

The ProDAQ 6131 instrument generates the Service Requests, when the proper source in the STB
register is enabled with the SRE register. The bits ESB and DSR, in that register, allow further
extension of the possible sources into the ESR and DSR registers. Please note that ESR requires
masking with ESE.
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6.5. SCPI Commands

6.5.1. IEEE-488.2 Common Commands

Query

Type Command Description

Event Status Enable Register |*ESE SCPI syntax: *ESE <bit mask>
Sets Standard Event Status Enable (ESE).
In conjunction with ESR may set bit ESB in STB and may be
used to generate SRQ.

Event Status Enable Register |*ESE? Returns Standard Event Status Enable (ESE).

Query

Event Status Register Query |*ESR? Returns Standard Event Status Register (ESR). In conjunction
with ESE may set bit ESB in STB and may be used to generate
SRQ. The register is cleared after being read.

7 6 5 4 3 2 1 0
PWO | - CE | EE | DE | QE - ocC

PWO - Power On
CE - Command Error
EE - Execution Error
DE - Device Error
QE - Query Error
OC - Operation Complete

Identification Query *IDN? Returns identification string as required by the LXI standard:
<companyName>,<deviceName>,<serialNumber>,<revision>
for example: Bustec Ltd.,ProDAQ 6131-AB,10203041,1.0

Reset *RST Physically resets and re-initializes the device. It also clears the
STB, ESR, ESE, SRE, and DSR registers and the error queue.

Clear *CLS Stops acquisition if it's running and clears the STB, ESR, ESE,
SRE, and DSR registers and the error queue.

Self-Test Query *TST? Runs a basic self-test procedure. Returns either "ERROR" or
"OK". In case of an error may return additional text information.

Operation Complete *OPC Issue *OPC after starting an overlapped command (see
command description). It arms the Operation Complete
mechanism in ESR. The software should poll *ESR? until OC
bit becomes 1, or should wait for an SRQ if it's enabled for OC
in ESE.
Not used on ProDAQ 6131.

Operation Complete Query *OoPC? Not supported

Wait *WAI Not supported

Service Request Enable *SRE SCPI syntax: *SRE <bit mask>
Sets Service Request Enable (SRE). SRE is used as a mask
for STB to generate SRQ.
SRQ is generated when a masked flag, in the STB register,
switches from 0 to 1. The only exemption is the ACQ flag,
which causes SRQ when switched from 1 to 0.

Service Request Enable *SRE? Returns Service Request Enable (SRE). SRE is used as a

mask for STB to generate SRQ.
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Type Command Description
Status Byte Query *STB? Returns the current value of the STB register. The STB structure
is shown below:
7 6 5 4 3 2 1 0
USER|MSS | ESB | MAV | - | EAV | ACQ | DSR

USER - user flag - may be used for generating an event

MSS - Set if mask in SRE matches STB - at least one bit (excluding MSS).
ESB - Set if a mask in ESE matches ESR - at least one bit.

MAV - Set if the output queue is not empty.

EAV - Set if the error queue is not empty. Use SYST:ERR? to pop messages.
ACQ - acquisition is running

DSR - Set if at least one of the bits in the DSR register is set.

Device Status Register *DSR? Returns the current value of the DSR register. The DSR structure
is shown below:

7 6 5 4 3 2 1 0
HWM - - SE AE CE |HWE | OM

HWM - hardware monitor reports an error (voltage or temperature monitor),
when marked, see syslog for more information

SE - system error

AE - acquisition error

CE - calibration error

HWE - hardware is faulty, see syslog for more information

OM - out of memory
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6.5.2. Device Specific Commands

This section lists the rest of the command interface for controlling and monitoring the instrument. The
parts in square brackets [...] mean optional items. The lists in curly brackets {...|...|...} define the
possible values. The names surrounded by angle brackets: <...> are required parameters, referred
to in the descriptions. The commands and queries marked in bold are generic (their syntax,
parameters, ranges, and responses) to different Bustec instruments, although more commands may

be the same on some other devices.

ProDAQ 6131 has 32 channels. The range of valid channel numbers is 1 - 32.

Subsystem

Command

Description

CALibration

:AO:COEFficients?

SCPI syntax: CALibration[channel]:AO:COEFficients? ‘<buffer>’,
[chlist]

Returns two comma-separated hex values for the selected channel
and for the selected output buffer ‘A’ or ‘B’. The first value is a 9-bit
offset, which is the DAC code that results in 0 Volts at the output
(offset), and the second is a 16-bit DAC code that results with 10
Volts at the output (full scale). If more channels are selected, the
pairs are also comma-separated.

Examples:
CAL2:AO:COEF? ‘A’
CALO:AO:COEF? ‘B’
CAL:AO:COEF? ‘A’,(@2:5)

:AO:COEFficients

SCPI syntax: CALibration<channel>:AO:COEFficients ‘<buffer>’,
<code0>,<code10>

Sets the 9-bit DAC code that results with 0 Volts at output (offset)
and the 16-bit DAC code that results with 10 Volts at output (full
scale) for the specified channel and the output buffer (‘A’ or ‘B’).
Channel lists are not available, but the channel may be set to 0 to
apply the same settings to all channels at once (which makes sense
only to reset all coefficients).

The software is supposed to find the DAC codes that result in
appropriate voltage at the channel buffer outputs and finally store
the best ones to EEPROM. To set an arbitrary DAC code, the
CAL:AO:SETDaccode command must be used.

The default offset value is 0x0000, while the default full-scale value
is 61380 (OXEFC4).

Examples:
CAL3:AO:COEF ‘B’,#H010F,61380
CALO:AO:COEF ‘A’ #H0112,#HEF99

:AO:COEFficients:
DCFullscale

SCPI syntax: CALibration<channel>:AO:COEFficients:DCFullscale
‘<buffer>’,<code10>

Convenience command to set 16-bit DAC code that results with 10
Volts at output only.

Examples:
CAL3:AO:COEF:DCFullscale ‘B’,61380
CALO:AO:COEF:DCFullscale ‘A’ #HEF99
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Subsystem |Command Description
CALibration |:AO:COEFficients: SCPI syntax: CALibration<channel>:AO:COEFficients:DCOFfset
(contd) DCOFfset ‘<buffer>’,<code0>

Convenience command to set 9-bit DAC code that results with 0
Volts at output only.

Examples:
CAL3:AO:COEF:DCOFfset ‘B’ ,#HOOFE
CALO:AO:COEF:DCOFfset ‘A’ #H0000

:AO:SETDaccode

SCPI syntax: CALibration<channel>:AO:SETDaccode‘<buffer>’,
<code>

When the ‘code’ parameter is passed, enables the DAC for the
given channel and the selected channel’'s buffer. It sets the 16-bit
DAC code. When ‘code’ is not passed, disables the forced DAC
output mode (back to normal operation).

Examples:
CAL3:AO:SETD ‘B’,61380
CALO:AO:SETD ‘A’,#H0000

:IN:COEFficients?

SCPI syntax: CALibration[channel]:IN:COEFficients? <channel
gain>,<channel excitation current>,<ADC Data Output
Rate>,[chlist]

Returns two comma-separated 24-bit hex values for the selected
channel at the defined gain (1, 2, 4, 8, 16, 32, 64, or 128), excitation
current (250, 500, 750, 1000, or 1500) and DOR (5, 10, 20, 40, 80,
160, 320, 640, 1000, 2000). The first value is offset, and the second
is gain coefficient. If more channels are selected, the pairs are also
comma-separated.

Examples:

CAL2:IN:COEF? 4,1000,40
CALO:IN:COEF? 1,750,1000
CAL:IN:COEF? 2,750,160,(@2:5)

:IN:COEFficients

SCPI syntax: CALibration<channel>:IN:COEFficients <channel
gain>>,<channel excitation current>,<ADC Data Output
Rate>,<offset>,<gain coefficient>

Sets the offset and gain coefficient (raw, 24-bit hex values) for the
specified channel and the gain setting (1, 2, 4, 8, 16, 32, 64, or 128),
excitation current (250, 500, 750, 1000, or 1500) and DOR (5, 10,
20, 40, 80, 160, 320, 640, 1000, 2000). Channel lists are not
available, but the channel may be set to 0 to apply the same settings
to all channels at once (which makes sense only to reset all
coefficients).

To find out the current channel gain and excitation as well as ADC
DOR use the following commands:

- CONFigure:RANGe:CUSTom:GAIN?

- CONFigure:RANGe:CUSTom:EXCitation?

- CONFigure:SCAN:RATe:DOR?

Examples:
CAL3:IN:COEF 1,1000,160,#H000112,#H7FF905
CALO:IN:COEF 4,750,1000,#H000000,#H800000
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Subsystem

Command

Description

CALibration
(contd)

:IN:COEFficients:
HVALue?

SCPI syntax: CALibration[channel]:IN:COEFficients:HVALue?
<channel gain>,<channel excitation current>,<ADC Data Output
Rate>,[chlist]

Returns two comma-separated floating-point values (human-
readable) for the selected channel at the defined gain (1, 2, 4, 8, 16,
32, 64, or 128), excitation current (250, 500, 750, 1000, or 1500)
and DOR (5, 10, 20, 40, 80, 160, 320, 640, 1000, 2000). The first
value is offset, the second is gain coefficient. If more channels are
selected, the pairs are also comma-separated.

Examples:
CAL2:IN:COEF:HVAL? 4,1000,1000
CAL:IN:COEF:HVAL? 32,750,40,(@2:5)

:IN:COEFficients:
HVALue

SCPI syntax: CALibration<channel>:IN:COEFficients:HVALue
<channel gain>,>,<channel excitation current>,<ADC Data Output
Rate>,<offset>,<gain coefficient>

Sets the offset and gain coefficient (floating-point values) for the
specified channel and the gain setting (1, 2, 4, 8, 16, 32, 64, or 128),
excitation current (250, 500, 750, 1000, or 1500) and DOR (5, 10,
20, 40, 80, 160, 320, 640, 1000, 2000). Channel lists are not
available, but the channel may be set to 0 to apply the same settings
to all channels at once (which makes sense only to reset all
coefficients).

To find out the current channel gain and excitation as well as ADC
DOR use the following commands:

- CONFigure:RANGe:CUSTom:GAIN?

- CONFigure:RANGe:CUSTom:EXCitation?

- CONFigure:SCAN:RATe:DOR?

Examples:
CAL3:IN:COEF:HVAL 1,1000,40,0.001,1.0031
CALO:IN:COEF:HVAL 4,750,160,-0.0002,0.99989

:IN:COEFficients:GAIN

SCPI syntax: CALibration<channel>:IN:COEFficients:GAIN
<channel gain>,>,<channel excitation current>,<ADC Data Output
Rate>,<gain coefficient>

Convenience command to set gain coefficient only.

:IN:COEFficients:GAIN:
HVALue

SCPI syntax: CALibration<channel>:IN:COEFficients:GAIN:HVAL
<channel gain>,>,<channel excitation current>,<ADC Data Output
Rate>,<gain coefficient>

Convenience command to set gain coefficient only.

:IN:COEFficients:OFFSet

SCPI syntax: CALibration<channel>:IN:COEFficients:OFFSet
<channel gain>,>,<channel excitation current>,<ADC Data Output
Rate> <offset>

Convenience command to set offset only.

:IN:COEFficients:OFFSet
:HVALue

SCPI syntax: CALibration<channel>:COEFficients:IN:OFFSET:
HVALue <channel gain>,>,<channel excitation current>,
<ADC Data Output Rate>,<offset>

Convenience command to set offset only.

Copyright © 2026, Bustec Production Ltd.

Page 52 of 72




ProDAQ 6131 Isolated RTD Input Instrument User Manual (Model 6131-AB)

Subsystem

Command

Description

CALibration
(contd)

:!IN:LSB?

SCPI syntax: CALibration:IN:LSB?

Returns 1 LSB value needed to convert adjusted raw ADC code to
resistance value in Q.

:INFo?

SCPI syntax: CALibration:INFo? [extra]

Returns two lines of comma-separated text with information about
the calibration on two Front-Ends:
status, operator, date, temperature

The status field may be one of the following:

e ‘OK’ —indicates that EEPROM checksum is correct and
that at least some adjustment values are not neutral

¢ ‘CORRUPT - indicates that the EEPROM contents is
corrupt and cannot be used to adjust the instrument

e ‘NOT CALIBRATED’ - indicates that EEPROM contents is
correct, but all the adjustment values are neutral (e.qg.
EEPROM is freshly initialized, or calibration is reset)

When the ‘extra’ parameter is given with value = 1, an additional
field is appended. It indicates the percentage of adjustments which
are neutral values. Please note that it is possible that neutral values
happen to be the best adjustments, but the probability of significant
percentage of such is low, therefore this percentage can be used to
asses the state of adjustment values existence (not the quality). It
should be close to 0.

:NEUTral

SCPI syntax: CALibration:NEUTral

Sets all coefficients to neutral values.

:RELoad

SCPI syntax: CALibration:RELoad

Reloads the calibration coefficients from EEPROM to memory. The
memory is also filled with the coefficients when the device initializes
or is reset.

In the case of values for ADC (gain and excitation current), only
those kept in EEPROM are read to cache, others are not changed
(on device boot set to neutral values). The ranges are as defined in
Table 1.

:STORe

SCPI syntax: CALibration:STORe [FE id]

Stores all currently set (cached in memory) coefficients to the
EEPROM of the selected Front-End card (or both if the parameter
is omitted). FE id can be either 1 or 2.

In order to store calibration values for the entire instrument,
two commands have to be executed: CAL:STOR 1 and
CAL:STOR 2. Calling just CAL:STOR does the same, however
its duration exceeds timeouts, therefore is not advised and left
only for backwards compatibility.

In case of values for ADC, only those kept in EEPROM (for the
channel ranges) are stored. The ranges are as defined in Table 1.
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Subsystem

Command

Description

CONFigure

:AO:ENABled?

SCPI syntax: CONFigure:AO:ENABIed?
Returns whether the Analog Outputs are enabled (all channels).

Examples:
CONF:AO:ENABIled?

:AO:ENABIled

SCPI syntax: CONFigure:AO:ENABIled <option>

Enables/disables Analog Output for all channels. When disabled,
configuration of the Analog Output LUT registers is skipped at
acquisition start, therefore it's suitable to save time during the
calibration procedure.

Examples:
CONF:AO:ENABIed 1
CONF:AO:ENABIled OFF

:AO:LUT?

SCPI syntax: CONFigure<channel>:AO:LUT? [option]

When no option parameter is given, returns the Monitor Analog
Output R—>T Look-Up Table set for the given channel. The
temperature is in Kelvin.

When option parameter is given:
e 1:Returns R—V Look-Up Table.
e 2: Returns hardware internally used, fixed point LUT.

Channel is in range 1-32.

Example:
CONF2:A0:LUT?

:AO:LUT

SCPI syntax: CONFigure<channel>:AO:LUT <lut>

Sets the Monitor Analog Output R—T Look-Up Table for the given
channel. The values are comma-separated LUT points - pairs of
comma-separated resistance (in Q) and temperature (in Kelvin).

Channel is in the range 1-32. Each channel has its own LUT, which
is common for its Monitor Analog Outputs — A and B.

The number of points must be in range 2 through 62 and they must
be sorted by resistance. Also, the LUT must be monotonically rising.
The firmware adds 2 points (one in front and one at the end) to
ensure the full range as set by SYSTem:CONFigure:AO:TMIN and
SYSTem:CONFigure:AO:TMAX is covered.

The Monitor Analog Output voltage is set by performing linear
interpolation of the given LUT, therefore for best quality, the LUTs
shall be prepared for the actual channel’s resistance range and
expected temperature to voltage range.

Providing the LUT that fulfills the above requirements is the client’s
software responsibility. The software shall perform interpolation and
cropping of the LUT provided by the sensor’s vendor to obtain a 62-
point (maximum size for best quality) LUT suitable for writing to the
device.
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Subsystem |Command Description
CONFigure [:AO:LUT Example:
(contd) (contd) CONF3:AO:LUT 2.575, 13.5, 2.717, 14.5, 2.893, 15.5, 3.107, 16.5,
3.361, 17.5, 3.662, 18.5 (...)
:AO:TMAX? SCPI syntax: CONFigure[channel]:AO: TMAX? [chlist]
Returns the maximum temperature (in Kelvin) covered by the
Monitor Analog Output range for the given channel(s).
Channel equal to 0 does mean all channels.
To query for more channels, use the channel list as a parameter.
Examples:
CONF2:AO0:TMAX?
CONF:AO:TMAX? (@1:12)
:AO:TMAX SCPI syntax: CONFigure[channel]:AO:TMAX <temperature K>,
[chlist]
Sets the temperature in Kelvin that shall correspond to 10V on the
analog outputs (both) for the given channel(s).
Examples:
CONF2:AO0:TMAX 400
CONFO0:AO: TMAX 600
CONF:AO:TMAX 1000,(@5:10)
:AO:TMIN? SCPI syntax: CONFigure[channel]:AO: TMIN? [chlist]
Returns the minimum temperature (in Kelvin) covered by the
Monitor Analog Output range for the given channel(s).
A channel equal to 0 does mean all channels.
To query for more channels, use the channel list as a parameter.
Examples:
CONF2:AO:TMIN?
CONFO:AO:TMIN?
CONF:AO:TMIN? (@1:12)
:AO:TMIN SCPI syntax: CONFigure[channel]:AO:TMIN <temperature_K>,

[chlist]

Sets the temperature in Kelvin that shall correspond to 0V on the
analog outputs (both) for the given channel(s).

Examples:
CONF2:AO:TMIN 10
CONF:AO:TMIN 17,(@5:10)

:DIRectread?

SCPI syntax: CONFigure:DIRectread?

Returns the number of scans configured for the Direct Read
packet. A value of 0 means the streaming is disabled.

:DIRectread

SCPI syntax: CONFigure:DIRectread <scans>

Sets the number of scans for the Direct Read packet. The value can
be within the range: 1-1024. If 0 is passed, the streaming is turned
off.
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Subsystem |Command Description
CONFigure |:DIRectread This command has to be called after changing the channel and the
(contd) (contd) packet format configuration.

:DIRectread:LSST?

SCPI syntax: CONFigure:DIRectread:LSST?

Returns the scan backlog threshold for the link status.

:DIRectread:LSST

SCPI syntax: CONFigure:DIRectread:LSST <scans>

Sets the Link Status Scan Threshold. When the scan backlog in the
link's send buffer exceeds the threshold, the link status in
SYST:STAT? and the stream's packet is returned as 0, even if the
link connection is up. It allows detecting that the other client is
lagging with reading the stream.

The allowed range is 1 - 65535, or 0 to turn the mechanism off.

It is turned off by default.

:DIRectread:TMO?

SCPI syntax: CONFigure:DIRectread:TMO?

Returns the Direct Read link loss timeout in seconds.

:DIRectread:TMO

SCPI syntax: CONFigure:DIRectread:TMO <seconds>

Sets the Direct Read link loss timeout. If the data stream is not read
for the specified amount of time the link is physically closed.

The default value is 10 seconds and it is set so when CONF:DIR is
called. Therefore to change it, it has to be set every time after
CONF:DIR command is used.

The allowed range is 1 - 25 seconds.

:ENABled? SCPI syntax: CONFigure[channel]:ENABIled? [chlist]
Returns the channel's enabled status - 0 or 1 (if more channels, the
values are comma-separated).
Channel equal to 0 does mean all channels.
To query for more channels, use the channel list as a parameter.
Examples:
CONF2:ENAB?
CONFO:ENAB?
CONF:ENAB? (@1:12)
:ENABIled SCPI syntax: CONFigure[channel]:ENABIled {OFF|ON},[chlist]

0, or OFF - the channel does not take part in the acquisition,
1, or ON - channel is enabled.

After the change, the CONFigure:DIR must be used to reconfigure
the Direct Read mode.

The Analog Monitor Outputs are enabled only for the channels
enabled for acquisition. When a channel is enabled, both, A and B
Analog Monitor Outputs for this channel are also turned on.
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Subsystem |Command Description
CONFigure |[:ENABled Examples:
(contd) (contd) CONF2:ENAB 1
CONF3:ENAB OFF
CONFO:ENAB ON
CONF:ENAB ON,(@5:10)
:FILTer? SCPI syntax: CONFigure:FILTer?
Returns whether the filter is enabled (all channels).
Examples:
CONF:FILTER?
:FILTer SCPI syntax: CONFigure:FILTer <option>

Enables/disables filter (for all channels).

Examples:
CONF:FILTer 1
CONF:FILTer OFF

:FILTer:TCOMpensation?

SCPI syntax: CONFigure:FILTer:TCOMpensation?

Returns whether the filter delay is compensated in timestamps (for
all the channels).

Examples:
CONF:FILTER:TCOMpensation?

:FILTer:TCOMpensation

SCPI syntax: CONFigure:FILTer:TCOMpensation <option>

Enables/disables filter's delay compensation in timestamps (for all
the channels).

Examples:
CONF:FILTer:TCOMpensation 1
CONF:FILTer:TCOMpensation OFF

:RANGe?

SCPI syntax: CONFigure[channel]:RANGE? [chlist]

Returns the channel's range value in form of a string:
‘range_excication’, where range is in Q, while excitation in pA. If for
more channels, the strings are comma-separated.

If custom gain and/or excitation are set, the returned value is ‘0_0'.

To query for more channels, use the channel list as a parameter, or
use 0 for all channels.

Examples:
CONF2:RANGE?
CONFO0:RANGE?
CONF:RANGE? (@1:12)
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Subsystem |Command Description
CONFigure |[:RANGe SCPI syntax: CONFigure[channel]:RANGE ‘<option>’,[chlist]
(contd)

Sets the channels’ range and excitation current. The options string
is formatted as: ‘range_excication’.

For more channels, use the channel list as a parameter, or use 0
for all channels.
The available ranges are:

. Range Excitation Current

Option Name (Q? (LA)
60_1000 1000
60_500 60 500
60_250 250
125_1000 1000
125 _500 125 500
125 250 250
250_1000 1000
250_500 250 500
250_250 250
500_1000 1000
500_500 500 500
500_250 250
1000_1000 1000
1000_500 1000 500
1000_250 250
2000_750 750
2000_500 2000 500
2000_250 250

The highlighted options are not factory-calibrated by default.
They may be calibrated upon separate order.

Examples:

CONF2:RANGE ‘60_1000’
CONFO0:RANGE '500_250°
CONF:RANGE ‘2000_750’,(@5:10)

:RANGe:CUSTom:

EXCitation?

SCPI syntax: CONFigure[channel]:RANGE:CUSTom:EXCitation?
[chlist]

Returns the channel's gain and excitation settings as set by
CONFigure:RANGe or CONFigure:RANGe:CUSTom:EXCitation.
(If more channels, the values are comma-separated).

Channel equal to 0 does mean all channels.
To query for more channels, use the channel list as a parameter.

Examples:
CONF2:RANGE:CUST:EXCitation?
CONF:RANGE:CUST:EXCitation? (@1:12)
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CONFigure |[:RANGe:CUSTom: SCPI syntax: CONFigure[channel]:RANGE:CUSTom:EXCitation
(contd) EXCitation <option>,[chlist]

Sets the channel's excitation in yA. The only allowed values are:
250, 500, 750, 1000, and 1500.

Examples:

CONF2:RANGE:CUSTom:EXC 1000
CONFO0:RANGE CUSTom:EXC 750
CONF:RANGE:CUSTom:EXC 750,(@5:10)

:RANGe:CUSTom:GAIN?

SCPI syntax: CONFigure[channel]:RANGE:CUSTom:GAIN?
[chlist]

Returns the channel's gain and excitation settings as set by
CONFigure:RANGe or CONFigure:RANGe:CUSTom:GAIN. (If
more channels, the values are comma-separated).

Channel equal to 0 does mean all channels.

To query for more channels, use the channel list as a parameter.
Examples:

CONF2:RANGE:CUST:GAIN?

CONFO:RANGE:CUST:GAIN?
CONF:RANGE:CUST:GAIN? (@1:12)

:RANGe:CUSTom:GAIN

SCPI syntax: CONFigure[channel]:RANGE:CUSTom:GAIN
<option>,[chlist]

Sets the channel's gain. The only allowed integer values are: 1, 2,
4, 8, 16, 32, 64, and 128.

Examples:
CONF2:RANGE:CUSTom:GAIN 1
CONFO0:RANGE CUSTom:GAIN 32
CONF:RANGE:CUSTom:GAIN 8,(@5:10)

:SCAN:CHMask?

SCPI syntax: CONFigure:SCAN:CHMask?

Returns whether the data packet shall contain a mask of enabled
channels (values: 1: ON or 0: OFF).

:SCAN:CHMask

SCPI syntax: CONFigure:SCAN: CHMask {ON|OFF}

Enable or disable the channel mask in the data packet.

After the change, the CONF:DIR must be used to reconfigure the
Direct Read mode.

:SCAN:POST?

SCPI syntax: CONFigure:SCAN:POST?

Returns the programmed post-trigger number of scans.
Value “0” means the acquisition is unlimited.
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CONFigure |[:SCAN:POST SCPI syntax: CONFigure:SCAN:POST <scans>
(contd)
Sets the post trigger number of scans. Possible values are in the
range of 0 to 2232-1. Value “0” means unlimited acquisition. If the
post trigger number of scans is not a multiplication of the number
of scans per packet (Direct Read mode), it is elevated when an
acquisition is started. So, for example, to get to exactly 8192
scans, the CONF:DIR should be set to a power of two value, like
16. If it's set to 10, the acquisition will end after 8200 scans.
:SCAN:RATe? SCPI syntax: CONFigure:SCAN:RATe?
Returns the scan rate in Hz (Sps), or sampling period in us, that is
set for the acquisition. The returned are two comma-separated
values — an integer and a string, for example:
1000,Hz
100,us
:SCAN:RATe SCPI syntax: CONFigure:SCAN:RATe <scan rate>,[mode={Hz|us}]

If the mode parameter is not passed, the frequency mode is
assumed. Otherwise, the mode is a string and can be either: 'HZ',
or'us'.

The valid range is: 1Hz - 2000Hz, with 1Hz resolution, or for period:
500us - 1000000us with 1us resolution.

Examples:
CONF:SCAN:RAT 1000
CONF:SCAN:RAT 1000,Hz
CONF:SCAN:RAT 1000,'us’

The rate set with CONFigure:SCAN:RATe is a sample reading. The
actual measurement/sampling interval depends on user-defined
sampling options:

e EMF cancellation,

e Excitation off time,

e Excitation settle time extension.
As well as on automatically selected best Data Output Rate setting
for ADC.

The actual maximum sampling rate can be read with:
CONFigure:SCAN:RATe:REAL? and the currently set DOR with:
CONFigure:SCAN:RATe:DOR?

:SCAN:RATe:DOR?

SCPI syntax: CONFigure:SCAN:RATe:DOR?

:SCAN:RATe:DOR?
(contd)

Returns the current ADC Data Output Rate value. This function shall
be used after the scan rate has been set. It is needed during the
calibration process.

:SCAN:RATe:
EMFCancel?

SCPI syntax: CONFigure:SCAN:RATe:EMFCancel?

Returns whether EMF cancellation is enabled.
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:SCAN:RATe:EMFCancel

SCPI syntax: CONFigure:SCAN:RATe:EMFCancel <enabled>

Sets whether the EMF cancellation mode shall be enabled. When
turned on, the measurement interval (specifically the excitation ON
phase) is extended by the reversed excitation current phase, which
also includes settling time extension as set with
CONF:SCAN:RAT:TSETtlle.

Examples:
CONF:SCAN:RAT:EMFC 1

:SCAN:RATe:
EXCitation:OFF?

SCPI syntax: CONFigure:SCAN:RATe:EXCitation:OFF?

Returns the duration in ys of the excitation OFF phase of the
measurement/sampling interval.

:SCAN:RATe:
EXCitation:OFF

SCPI syntax: CONFigure:SCAN:RATe:EXCitation:OFF <excitation
off time>

Sets the duration in ys of the excitation OFF phase of the
measurement/sampling interval. The allowed range is 0..10000000
ps (10 sec).

Examples:
CONF:SCAN:RAT:EXC:OFF 1000

:SCAN:RATe:REAL?

SCPI syntax: CONFigure:SCAN:RATe:REAL?

Returns the maximum real achievable ADC sampling rate in
samples per second and, after a comma, 0 or 1 value telling
whether sampling is synchronous to read rate (as set with
CONFigure:SCAN:RATe).

When synchronous mode is enabled, the actual sampling rate
equals the scan rate (CONFigure:SCAN:RATe?). Otherwise, the
maximum achievable scan rate is returned.

:SCAN:RATe:TSETtle?

SCPI syntax: CONFigure:SCAN:RATe:TSETtle?

Returns the settling time extension in ps within the excitation ON
phase of the measurement/sampling interval.

:SCAN:RATe:TSETtle

SCPI syntax: CONFigure:SCAN:RATe:TSETtle <settling time
extension time>

Sets the settling time extension in ps within the excitation ON phase
of the measurement/sampling interval. It is to be used as a
compensation parameter for long wires. The allowed range is
0..250000 ps (250 msec). This time is added to the minimum settling
time of 355 us which is built into the device.

Examples:
CONF:SCAN:RAT:TSET 1000

:SCAN:RAW? SCPI syntax: CONFigure:SCAN:RAW?
Returns whether raw data output is enabled.
:SCAN:RAW SCPI syntax: CONFigure:SCAN:RAW {ON|OFF}

Enables raw sample output. After the change, the CONF:DIR must
be used to reconfigure the Direct Read mode.
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:SCAN:TIMestamp?

SCPI syntax: CONFigure:SCAN:TIMestamp?

Returns whether scan time-stamping is enabled (values: 1: ON or
0: OFF).

:SCAN:TIMestamp

SCPI syntax: CONFigure:SCAN:TIMestamp {ON|OFF}
Enable or disable scan time-stamping.

After the change, the CONF:DIR must be used to reconfigure the
Direct Read mode.

:STOPonerr? SCPI syntax: CONFigure:STOPonerr?
Returns whether stop on error is enabled or not (values: 1: ON or O:
OFF).

:STOPonerr SCPI syntax: CONFigure:STOPonerr {ON|OFF}

Enables a stop-on-error feature that automatically stops the
acquisition when a certain, not necessarily critical error happens.

The possible causes are:
- FIFO overflow

Critical errors that cannot be overcome, cause the acquisition to
stop anyway.

:TRIGger[:STARt]?

SCPI syntax: CONFigure: TRIGger[:START]?

Returns the current start mode in the form of a string.

:TRIGger[:STAR]

SCPI syntax: CONFigure: TRIGger[:STAR{] ‘<value>’

Sets the start mode. Possible string values: 'IMMEDIATE' and 'PTP'
(alarm time).

:TRIGger:PTP[:ALARmM]?

SCPI syntax: CONFigure:TRIGger:PTP[:ALARm]?

Returns the PTP alarm time: <seconds>,<nano_seconds> as two
integer values, separated by a comma.

:TRIGger:PTP[:ALARm]

SCPI syntax: CONFigure:TRIGger:PTP[:ALARmM] <seconds>,
<nano_seconds>

Sets PTP alarm to the specified time. To get current PTP time use
'SYSTem:PTPTime?".

It is possible to define the alarm time as the offset from the current
time. To do so, pass the alarm time with seconds less than 86400
(24 hours).

:TRIGger:PTP[:ALARm]
(contd)

The alarm has to be set enough into the future, so all participating
devices receive the acquisition start commands before it happens.

When the acquisition is started in the IMMEDIATE mode, the
alarm time is set according to the timestamp of the first acquired
scan - the start of the acquisition.
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MEASure

:ABORt

SCPI syntax: MEASure:ABORt

Stops the acquisition. No matter, whether the acquisition has been
programmed for an unlimited or limited number of scans to acquire.

:ASYNc

SCPI syntax: MEASure:ASYNc

Starts asynchronous acquisition. If the start mode is 'IMMEDIATE',
the trigger is auto-generated, if it's 'PTP', it starts once the pre-
defined alarm happens. The data is automatically streamed down
to hosts that established the Direct Read connections, in packets
containing the defined number of scans.

If streaming is turned off, no data is streamed down, but instead the
defined (with CONF:SCAN:POST) number of scans is stored on the
instrument to be fetched after the acquisition is complete. The actual
number of scans to be fetched is trimmed to fit into a buffer and it
can be read with CONF:SCAN:POST? after starting the acquisition.

:FETCh?

SCPI syntax: MEASure:FETCh? <scans>

Works only when Direct Read mode is not enabled (CONF:DIR 0),
after the acquisition started with MEAS:ASYNC has ended. The
acquisition must be started for a limited amount of scans
(CONF:SCAN:POST).

Fetches the defined number of scans, previously acquired to the
instrument's buffer. The reply format is CSV, where each line
contains a single scan. A scan consists of comma-separated
values. It optionally contains a timestamp which is followed by the
samples.

When the number of available scans is lower than requested, the
query returns all available scans.

The command allows a simpler way (no stream and text output) of
acquiring data, when the latency is not important. For example, for
calibration purposes.

:SCAN?

SCPI syntax: MEASure:SCAN?

When acquisition is not running, it starts a single-shot acquisition
and returns a single scan from all channels - a comma-separated
list.

When the acquisition is running, it returns a snapshot of the current
channels' state, which is refreshed every 1 second.

If timestamping is enabled, the first value is the timestamp. The data
latched while the acquisition is not running cannot be timestamped,
therefore the timestamp is then 0.000000000.

The disabled channels return "nan" values.
This command should not be used for doing acquisition, by

calling it periodically. Its purpose is occasional monitoring of
channels' state.
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SYSTem :ACQMode? SCPI syntax: SYSTem:ACQMode?
Returns whether the Acquisition Mode is enabled.
:ACQMode SCPI syntax: SYSTem:ACQMode {ON|OFF}
This command allows turning off the web interface and mDNS
discovery to make sure the acquisition runs uninterrupted.
The mode is always disabled after a fresh boot of the instrument.
:ATTRibute? SCPI syntax: SYSTem:ATTRibute? ‘<atribute>’

Queries the device for the specified attribute.

Possible attributes: DESCRIPTION, ASSET_NO, HOSTNAME,
IPADDR, NETMASK, GATEWAY, DNS1, DNS2, IPADDR?2,
NETMASK2, GATEWAY?2, LXI_CLASS, ETH_ADDR,
ETH_ADDR2, LINK_MSS, PTP_STATE, PTP_SYNC_STATE,
PTP_UTC_TRACE, PTP_CURRENT_TIME,
PTP_GRANDMASTER_UUID, PTP_PARENT_UUID,
PTP_MEAN_PATH_DELAY, PTP_OFFSET_FROM_MASTER,
PTP_OBSERVED_DRIFT, PTP_SYNC_ELAPSED_TIME,
PTP_DOMAIN, PTP_MODE, PTP_DELAY_ASYMMETRY,
PTP_UTC_OFFSET.

The PTP_UTC_OFFSET returns two comma-separated values:
currentUTCoffsetValid and currentUTCoffset in seconds, the
example output is: 1,37 s. The validity flag tells whether the offset
is known by the Grandmaster to be a correct, currently recognized
value, or whether it's manually set by the operator.

:ERRor[:NEXT]?

SCPI syntax: SYSTem:ERRor[:NEXT]?

Queries for the next error/event from the queue of errors/events
(with detailed error description). The message is removed from the
queue after being read.

:ERRor:ALL?

SCPI syntax: SYSTem:ERRor:ALL?

Queries for all errors/events (but only the error codes) of the
errors/events queue. All read messages are removed from the
queue.

:ERRor:COUNt?

SCPI syntax: SYSTem:ERRor:COUNt?

Queries the error/event queue for the number of unread messages.

:ERRor:FECV?

SCPI syntax: SYSTem:ERRor:VECV? <id>

Returns detailed error register raw values — two values are comma
separated — first is for Front End card for channels 1-16 and second
for the second Front End card for channels 17-32.

There are 3 error vectors, ID can be 1, 2, or 3.

:FE:INFO?

SCPI syntax: SYSTem:FE:INFO? <position>

Returns information about Front End card at position 1 or 2. The
information contains comma separated: ID, serial number, and
version.
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SYSTem
(cont’d)

:IDENtify?

SCPI syntax: SYSTem:IDENtify?

Returns whether the identification is currently turned on.

:IDENtify

SCPI syntax: SYSTem:IDENtify {ON|OFF}

The Front Panel LAN LED blinks when the identification is enabled.

:LOCK?

SCPI syntax: SYSTem:LOCK?

Returns the currently set lock key, or 0 if the lock is not set.

:LOCK

SCPI syntax: SYSTem:LOCK <key>

Allows to set a blockade for some of the SCPI commands (*),
exclusive for the caller link. The key value is arbitrary between 1 and
255 and can be used to identify the caller that owns the lock. If the
passed key is 0, the lock is released. Only the lock owner can
release it with the SYSTem:LOCK command.

The lock is released also when the connection held by the lock
owner is closed, or when any client issues a reset command.

(*) Subsystems: CONFigure, MEASure, and SYST:FAN.

:LOCK:KILL

SCPI syntax: SYSTem:LOCK:KILL

Forces the lock to be released. Any client can remove the lock. The
purpose of this command is to give the last resort possibility to
regain full access to the instrument, without the need to issue *RST.

:LOCK:ME?

SCPI syntax: SYSTem:LOCK:ME?

Returns 0 when the caller session is not the lock owner, or 1 when
it has the ownership.

:PHY?

SCPI syntax: SYSTem:PHY? <interface>
Returns comma separated network PHY status for interface 1 or 2:

Reply format:
speed, mode, duplex, cable length

:PSU?

SCPI syntax: SYSTem:PSU?

Returns comma separated 0/1 status for both Power Supply Units.

:PTPConfig?

SCPI syntax: SYSTem:PTPConfig?

Returns the current PTP configuration - four comma-separated
values: enabled, mode, domain, delay asymmetry. The last 3 values
are copies of the attributes: PTP_DOMAIN, PTP_MODE, and
PTP_DELAY_ASYMMETRY.

:PTPConfig

SCPI syntax: SYSTem:PTPConfig {ON|OFF},<mode>,<domain>,
<delay asymmetry>

Sets the PTP configuration (doubling functionality of the "Sync
Configuration" page on the web interface). The mode is: O:
automatic (default), 1: highest priority, 2: slave only, or 3: slave only
in hybrid mode (uses unicast for delay request).
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SYSTem :PTPConfig The domain is a value in the range 0 to 127 and the delay
(contd) (cont’d) asymmetry is a number of nanoseconds in range -1€9 to 1€9. The
settings are stored in non-volatile memory.
:PTPConfig: SCPI syntax: SYSTem:PTPConfig:LEAPseconds?
LEAPseconds?
Returns the number of leap seconds the instrument announces,
when it operates as a IEEE1588 Master.
:PTPConfig: SCPI syntax: SYSTem:PTPConfig:LEAPseconds <leapSeconds>
LEAPseconds

Sets the number of leap seconds, the instrument will announce
when operating as an IEEE1588 Master. The value is stored in
instrument's EEPROM.

:PTPConfig:STSync?

SCPI syntax: SYSTem:PTPConfig:STSync?

Returns whether the synchronization of the system time to PTP time
is enabled.

:PTPConfig:STSync

SCPI syntax: SYSTem:PTPConfig:STSync <enabled>

Enables the synchronization of the system time to PTP time. When
turned on, the synchronization is done automatically after 10
seconds since the instrument becomes a PTP Slave and is re-done
every 1000 seconds (~17 minutes).

:PTPTime? SCPI syntax: SYSTem:PTPTime?
Queries the device for the current PTP time. The returned time
format is two comma-separated integer values:
<seconds>,<nanoseconds>.

:REBoot SCPI syntax: SYSTem:REBoot
Reboots the instrument.

:RTC? SCPI syntax: SYSTem:RTC?
Reads the current RTC time (UNIX time in UTC - seconds elapsed
since January 1st 1970).

:RTC SCPI syntax: SYSTem:RTC <seconds>
Sets the system's RTC (Real-Time Clock). The clock is battery
powered. It is the time source when the instrument acts as a PTP
Master device.
The seconds field is UNIX format time - seconds elapsed since
January 1st 1970. The time zone is UTC. The time can also be set
using the Web Interface.
If the seconds field is 0, the RTC is set with the current system time.

:STATe? SCPI syntax: SYSTem:STATe?

Queries for the device's current state and the error/status code. The
2 values are comma-separated.
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SYSTem :STATe? Possible states: ERROR, INIT, IDLE, ARMED, ACQUISITION,
(cont’d) (cont’d) TEST.
Error/status code is a 32 bit value sent in hex notation:
31 30 29 28 27 26 25 24
L4 L3 L2 L1 | ASE | DLO | FOV | FUN
23 22 21 20 19 18 17 16
P2 P1 E2 E1 . V3 V2 V1
15 14 13 12 11 10 9 8
BACKLOG (15-8)
7 e [ s [ a3 2] 1]o
BACKLOG (7-0)
L[n] - Direct Read link connection status, corresponding to ports: 1610[n]
ASE - acquisition stopped on error
DLO - data loss occurred (i.e. due to FIFO overflow)
FOV - FIFO overflow
FUN - FIFO underflow
E[n] - Network status - equivalent to ETH LEDs on the front panel of the instrument.
P[n] - Physical network port status
V1 — error indicated by SYSTem:ERR:FECV 1
V2 — error indicated by SYSTem:ERR:FECV 2
V3 — error indicated by SYSTem:ERR:FECV 3
BACKLOG - maximum number of scans in Circular Buffers used by the Direct Read
links
To check the current owner of the lock use SYSTem:LOCK? query.
In the Direct Read mode, the current data stream link's status and
the lock status is returned within packet headers. Therefore there is
no need to poll SYSTem:STATe?, nor SYSTem:LOCK? during the
acquisition.
Example output:
IDLE,0x30000000
idle state, stream receiver connected at ports 16101 and 16102, the others
disconnected, no errors
ERROR state means the device is in faulty condition. More information on
the problem may be found in the system log on the web interface.
:STSync SCPI syntax: SYSTem:STSync
Set the system time to the current PTP time (corrected for current
uTC offset). It is done automatically if the
CONFigure:PTPConfig:STSync is enabled.
:TEMPerature? SCPI syntax: SYSTem:TEMPerature?
{CPU''POWER'|'BOTTOM|'TOP'|'FE11'|'FE12'|'FE21'|'FE22"}
Returns board's temperature (in Celsius degrees), next to CPU,
power supply, and on the upper and lower side of the PCB. Also,
the temperature readings from the Front-End modules are
available. When no parameter is passed, returns a comma
separated list of the above-mentioned temperatures, in that order.
:UPTime? SCPI syntax: SYSTem:UPTime?

Returns the number of elapsed seconds the instrument has been
running.
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SYSTem :USER? SCPI syntax: SYSTem:USER?
(cont’d)
Returns the user value (global for the instrument).
:USER SCPI syntax: SYSTem:USER <value>
Sets the user value (global for the instrument). When it is not zero,
the USER flag is set in the STB register, otherwise the flag is
cleared. It can be used to notify any clients that wait for a
SERVICE_REQUEST about some user-defined event.
:USER:ACK? SCPI syntax: SYSTem:USER:ACK?
Returns 1 if USER value for all VISA sessions are acknowledged. 0
is returned otherwise. Software can poll it with timeout to find out
whether all open sessions received and reacted to the message.
:USER:BIT? SCPI syntax: SYSTem:USER:BIT {ON|OFF}
Returns current state of the user bit.
:USER:BIT SCPI syntax: SYSTem:USER:BIT {ON|OFF}
Sets user bit, which can be utilized for any arbitrary use. The bit's
state is indicated in Direct Read packets in the status?2 field.
:USER:BUF? SCPI syntax: SYSTem:USER:BUF? <index>,[ offset]
Returns null-terminated text message from buffer defined with index
(1-4), starting at given offset (in bytes). The buffers are global for
the device.
The offset allows simple division of the buffer into parts whenever it
is needed. It may also be required by some VISAs to read long
messages in chunks.
Buffer 1 is 256 kB large, while the others are 64 kB.
:USER:BUF SCPI syntax: SYSTem:USER:BUF? <index>,<offset>,'<smessage>'

Writes null-terminated text message from buffer defined with index
(1-4), starting at given offset (in bytes). The buffers are global for
the device.

The offset allows simple division of the buffer into parts whenever it
is needed. It is also required for writing long messages (longer than
4 kB).

Buffer 1 is 256 kB large, while the others are 64 kB.

:USER:ENABIe?

SCPI syntax: SYSTem:USER:ENABIe?

Returns whether the USER messaging mechanism is turned on.

:USER:ENABIe

SCPI syntax: SYSTem:USER:ENABIe {ON|OFF}

Turns on or off the USER messaging mechanism with SRQ. The
USER:BUF buffer is always enabled.

Copyright © 2026, Bustec Production Ltd.

Page 68 of 72




ProDAQ 6131 Isolated RTD Input Instrument

User Manual (Model 6131-AB)

6.5.3. Default Settings

CONFigure:ENABIed

All 32 channels are enabled

CONFigure:FILTer

0

CONFigure:FILTer:TCOMpensation

1

CONFigure:RANGe

‘2000_750’ (2000Q), 750pA, for all channels)

CONFigure:RANGe:CUSTom:GAIN

1 (for all channels)

CONFigure:RANGe:CUSTom:EXCitation

750 (for all channels)

CONFigure:AO:ENABIled

1

CONFigure:AO:TMIN

80 (for all channels)

CONFigure:AO:TMAX

500 (for all channels)

CONFigure:AO:LUT

0,80,2000,500 (for all channels)

CONFigure:SCAN:RATe 1000 S/s
CONFigure:SCAN:RATe:EMFCancel 0
CONFigure:SCAN:RATe:TSETtle 0
CONFigure:SCAN:RATe:EXCitation:OFF 0
CONFigure:SCAN:TIMestamp ON
CONFigure:SCAN:CHMask OFF
CONFigure:SCAN:POST 0 (infinite)
CONFiure:SCAN:RAW OFF
CONFigure:STOPonerr OFF
CONFigure:TRIGger:STARt IMMEDIATE
CONFigure:TRIGger:PTP:ALARM 0,0
CONFigure:DIRectread 0
CONFigure:DIRectread:LSST 0

(reset to default on CONF:DIR call)

CONFigure:DIRectread: TMO

10 seconds
(reset to default on CONF:DIR call)

Table 5 — 6131-AB device default settings
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6.5.4. Direct Read

The acquired data is autonomously streamed by the instrument. There is no high-level protocol to
request the data and receive it. This mode of operation is called Direct Read. There are 4 ports that
accept connections: 16101, 16102, 16103, 16104, so up to 4 clients may connect at the same time
and receive the same data stream (redundancy). The connections are TCP/IP, so the order of packets
and no data loss is guaranteed.

If any client disconnects for any reason, the acquisition continues and the other connected clients
still receive the data uninterrupted. The clients are responsible for reading the data and checking the
packets' headers. The only parameter that a client configures (globally) is number of scans in a packet
(SCPI command: CONFigure:DIRectread). The data structure depends also on number of enabled
channels and possible data structure options.

Connections can be established via VISA, using a resource string:
TCPIP::<ip address>::<port number>::SOCKET

The Operating System's raw socket API (or similar) can be used as well.

The Packet Header

Each data packet sent is prepended with a header containing the following information:

Field (bs;tz:s) Contents, purpose
ID 2 Instrument model ID (i.e. 0x6131), sanity checking

Options 2 Bitmask holding information of optional data or header fields

Running Number 4 Lower 32 bits of the packet counter (revolves when full)
Data Size 4 Data size in bytes, does not include the size of the header
Number of Scans 2 Number of scans in the packet
Number of Samples 2 Number of samples per scan
Status1 4 Bitmask holding current status of the device - part 1
Status?2 4 Bitmask holding current status of the device - part 2
Channel mask 4 Optional mask of enabled channels

Table 6 — Direct Read Packet Header

Options field (orange - common, green - instrument specific):

15 14 13 12 11 10 9 8
7 6 5 4 3 2 1 0
= = = = = RAW CHMASK TS

Table 7 — Direct Read Packet — Options Field

TS - timestamps in data - one timestamp per scan.
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CHMASK - presence of the mask of the enabled channels in the packet header.

RAW - if 1, the data in the packet is raw, 16-bit integer instead of 32-bit floating point.

Status1 field:

31 30 29 28 27 26 25 24
L4 L3 L2 L1 (reserved) DLO FOV (reserved)
23 22 21 20 19 18 17 16
P2 P1 E2 E1 Front-End error
15 14 13 12 11 10 9 8
Scan backlog (15...8)
7 6 5 4 3 2 1 0
Scan backlog (7...0)
Table 8 — Direct Read Packet — Status1 Field
L[n] link status for the data stream connections (0 - down, 1 - up).
DLO data loss occurred (i.e. due to FIFO overflow)
FOV FIFO overflow happened (data loss)
E[n] network status (0 - down, 1 - up), the network configuration is lost 30
seconds after physical loss of connection, these bits are equivalent of the
ETH LEDs on the instrument's front panel.
P[n] physical network port status (0 - down, 1 - up).
Front-End error see SYST:STATE? For details
Scan backlog number of scans not yet sent out from the device, but already read from the
hardware. This value saturates.
Status? field:
31 30 29 28 27 26 25 24
Lock key
23 22 21 20 19 18 17 16
PTP 2 state PTP 1 state PSU2 PSU1 - ACC
15 14 13 12 11 10 9 8
FIFO count (15..8)
7 6 5 4 3 2 1 0
FIFO count (7..0)
Table 9 — Direct Read Packet — Status2 Field
Lock key the current lock key that identifies the owner (1-255). 0 means not locked.
PSU[n] the status of the instrument's Power Supply Units, the equivalent of the front panel
LEDs.

PTP [n] state shows the current state of the IEEE 1588 (for ports 1 and 2). It should be either
MASTER or SLAVE on one of the ports (when both are operational port 1 has higher
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priority) and should not vary during acquisition to ensure monotonic, synchronized

operation.
Not calibrated, faulty or disabled 0
MASTER 1
SLAVE 2
reserved 3
ACC if 1, it indicates that within the last 10 seconds, there's been an access to the

instrument over VXI-11/RPC (SCPI commands, response readout, session open,
close, etc.), or that the web interface has been accessed. For best latency, there
should be no access to the instrument while the acquisition is running.

FIFO count the current count of raw words in FIFO.

The Packet Data:

The packet contains only the samples from the enabled channels. When the raw output
(CONF:SCAN:RAW) is enabled, each sample is a 32-bit integer (lower 24 bits are the sample, upper
8 bits may not be 0 — used for testing), otherwise it is a 32-bit floating point, measured and calibrated
resistance value in Q. That value is to be converted to temperature using an appropriate transfer
function, or Look-Up Table in the software.

Timestamp Sample 1 Sample 2 Sample N

(optional)

Table 10 — Direct Read Data Packet

The raw code can be used to calculate calibrated measured resistance:

RAW . RREF _ RAW " LSB
GAIN -223 ~ GAIN

Resistance =

RREF is 2100 Q.
LSB can be read with CALIBration:IN:LSB? function. It does not take the channel gain into account.

GAIN can be read with CONFigure:RANGe:CUSTom:GAIN?

Timestamp format:

64-bit seconds (integer) 64-bits nanoseconds (integer)

Table 11 — Timestamp Format
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