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OPERATING INSTRUCTIONS AND SPECIFICATIONS


CompactRIO  NI cRIO-9024
Intelligent Real-Time Embedded Controller for CompactRIO


Figure 1.  CompactRIO cRIO-9024


This document describes how to install the NI cRIO-9024 real-time 
embedded controller on a CompactRIO chassis; connect the controller to 
a network; connect power; configure IP settings; install software; and use 
some of the features of the controller. This document also contains 
specifications for the controller.
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For information about the chassis, refer to the chassis installation 
instructions. For information about using the system after it is set up and 
configured, refer to the Getting Started with CompactRIO and LabVIEW 
document, available online at ni.com/manuals. For information about 
the software that you need to use this controller, go to ni.com/info and 
enter the Info Code rdsoftwareversion.


Operate the cRIO-9024 only as described in these operating instructions.


Installing the Controller on the Chassis
Figure 2 shows the dimensions of the CompactRIO controller.


 


Figure 2.  CompactRIO Controller, Top and Front Views with Dimensions


1 M4 Thread
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Complete the following steps to install the controller on the chassis.


1. Make sure that no power is connected to the controller or the chassis.


2. Align the controller with the chassis as shown in Figure 3.


Figure 3.  Installing the Controller on the Chassis (Eight-Slot Chassis Shown)


3. Slide the controller onto the chassis connector. Press firmly to ensure 
the chassis connector and the controller connector are mated.


4. Using a number 2 Phillips screwdriver, tighten the two captive screws 
on the front of the controller to 1.3 N · m (11.5 lb · in.) of torque.
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Connecting the Controller to a Network
Connect the controller to an Ethernet network using Ethernet port 1 on 
the controller front panel. Use a standard Category 5 (CAT-5) or better 
Ethernet cable to connect the controller to an Ethernet hub or a computer.


Caution To prevent data loss and to maintain the integrity of your Ethernet installation, 
do not use a cable longer than 100 m. If you are using 100 Mbps Ethernet, National 
Instruments recommends using a CAT-5 or better shielded twisted-pair Ethernet cable.


If you need to build your own cable, refer to the Cabling section for more 
information about Ethernet cable wiring connections.


Note You will configure the IP settings and install software on the controller, as described 
in the Configuring IP Settings and Installing Software on the Controller section, after 
connecting power and powering the controller on.


The host computer communicates with the controller over a standard 
Ethernet connection. If the host computer is on a network, you must 
configure the controller on the same subnet as the host computer. If neither 
the host computer nor the CompactRIO controller is connected to a 
network, you can connect the two directly.


If you want to use the controller on a subnet other than the one the host 
computer is on, first connect the controller on the same subnet as the host 
computer. Use DHCP to assign an IP address or reassign a static IP address 
for the subnet where you want it to be and physically move it to the other 
subnet. The first time you configure the controller, you must also install 
software on it. Contact your network administrator if you need assistance 
configuring the host computer and controller on the same subnet.


Note You must connect Ethernet port 1 to configure the cRIO-9024. You cannot configure 
the controller through Ethernet port 2.


In order to use Ethernet port 2, you must assign a static IP address to the 
port using MAX. The IP address must be on a different subnet than the 
IP address of Ethernet port 1. You cannot use DHCP with Ethernet port 2. 
For more information about using Ethernet port 2, go to ni.com/info and 
enter the Info Code dualenet.
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Wiring Power to the Controller


Caution You must install the controller on a CompactRIO chassis, or on a stand-alone 
mounting kit such as the NI 9908 or NI 9909, and tighten the captive screws before you 
apply power to the controller. Installing the controller while power is applied to it can cause 
damage to the chassis.


The controller requires an external power supply that meets the 
specifications in the Power Requirements section. The controller filters and 
regulates the supplied power and provides power for all of the I/O modules 
in the chassis. You must connect a power supply to at least one pair of 
V and C terminals. Optionally, you can connect a second power supply to 
the other pair of V and C terminals. The controller draws power from the
power supply with the higher voltage. The controller has one layer of 
reverse-voltage protection. Complete the following steps to connect a 
power supply to the controller.


1. Install the ferrite shipped with the controller across the negative and 
positive leads of the power supply, approximately 50–75 mm (2–3 in.) 
from the ends of the leads near the controller. Refer to the following 
figure for an illustration of this step.


Figure 4.  Installing a Ferrite on the Power-Supply Wires


2. Connect the positive lead of the power supply to the V1 or V2 terminal 
of the COMBICON power connector shipped with the controller, and 
tighten the terminal screw. Figure 5 shows the terminal screws, which 
secure the wires in the screw terminals, and the connector screws, 
which secure the power connector on the controller.
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Figure 5.  COMBICON Power Connector


3. Connect the negative lead of the power supply to one of the C terminals 
of the power connector and tighten the terminal screw.


4. Optionally, you can connect the positive lead of another power supply 
to the other V terminal and the negative lead to one of the C terminals. 
You must install the ferrite across both pairs of wires.


5. Install the power connector on the front panel of the controller and 
tighten the connector screws.


Note If you connect power to both V1 and V2, you must ensure that the voltage difference 
between the two power inputs, measured at the controller power connector, is at least 500 mV.


Note The controller draws power from either V1 or V2 depending on which terminal has 
a higher voltage. It does not draw power from both terminals. The controller switches 
between V1 and V2 without affecting operation.


Caution The C terminals are internally connected to each other. If you use two power 
supplies, make sure that they share a common ground.


Caution The C terminals are internally connected to the controller chassis to prevent a 
faulty ground connection from causing the chassis ground to float. If you reverse the input 
voltage, the positive input voltage is connected directly to the chassis. The controller
has built-in reversed-voltage protection, but reversed voltage can damage connected 
peripherals if the chassis ground is not reliably connected to earth ground.


Caution Do not tighten or loosen the terminal screws on the power connector while the 
power connector is plugged into the controller or while the power supply is on.
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Powering On the Controller
Turn on each power supply to the CompactRIO system. The controller runs 
a power-on self test (POST). During the POST, the Power and Status LEDs 
turn on. When the Status LED turns off, the POST is complete. If the LEDs 
do not behave in this way when the controller powers on, refer to the 
Understanding LED Indications section.


Configuring IP Settings and Installing Software 
on the Controller


When you power on the controller for the first time, it boots into safe mode 
because there is no software installed on it. This section describes how to 
configure the IP settings and install software on the controller.


Complete the following steps.


1. Launch MAX on the host computer and expand Remote Systems in 
the MAX configuration tree. MAX lists the cRIO controller as the 
model name of the controller followed by the serial number, for 
example, NI-cRIO9024-00108562.


Tip If you cannot find the controller under Remote Systems, refer to the CONSOLE OUT 
Switch section for information about using a serial connection and a terminal program for 
troubleshooting.


The controller automatically attempts to connect to the network using 
DHCP. If DHCP is not available, the controller connects to the network 
with a link-local IP address with the form 169.254.x.x.


2. Select the controller under Remote Systems to see the Network 
Settings tab in the middle pane of MAX.


3. Enter a name for the RT target in the Name field.


4. Select settings for the RT target in the IP Settings section, then 
click Apply.


Note For information about configuring network settings, refer to the Configuring 
Network Settings book of the MAX Remote Systems Help. In MAX, click Help»Help 
Topics»Remote Systems. On the Contents tab, browse to LabVIEW Real-Time Target 
Configuration»Configuring Network Settings.


5. When you click Apply, you are prompted to reboot the controller for 
the changes to take effect. Click Yes. You can also reboot the controller 
by right-clicking the name under Remote Systems and selecting 
Reboot.
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6. After rebooting, the controller appears under Remote Systems with 
the assigned name. Expand the controller and select Software.


7. Click Add/Remove Software in the toolbar to launch the LabVIEW 
Real-Time Software Wizard. 


8. Install LabVIEW Real-Time software and device drivers on the 
controller.


After software installation, the controller automatically reboots. You 
can now program it using LabVIEW Real-Time. For information about 
configuring the controller to launch an embedded stand-alone application 
at startup, refer to the LabVIEW Help.


For more information about setting up the controller as an RT target, refer to 
the Getting Started with the LabVIEW Real-Time Module document, 
available on the host computer at Start»Programs»National Instruments»
LabVIEW»LabVIEW Manuals»RT_Getting_Started.pdf.


For more information about configuring the controller in MAX, refer to the 
MAX Help.
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Connecting Serial Devices to the Controller
The controller has an RS-232 serial port to which you can connect devices 
such as displays or input devices. Use the Serial VIs to read from and write 
to the serial port. For more information about the Serial VIs, refer to the 
LabVIEW Help.


Figure 6.  Controller Serial Port


Using the Internal Real-Time Clock
The system clock of the cRIO-9024 is synchronized with the internal 
high-precision real-time clock at startup. This synchronization provides 
timestamp data to the controller. You can also use the internal real-time 
clock to correct drift of the system clock. Refer to the Specifications section 
for the accuracy specifications of the real-time clock.


Table 1.  DB-9 Pin Descriptions


Pin Signal


1 DCD


2 RXD


3 TXD


4 DTR


5 GND


6 DSR


7 RTS


8 CTS


9 RI


Pin 1 


Pin 5 


Pin 6 


Pin 9 
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Connecting USB Mass-Storage Devices to the Controller
The cRIO-9024 supports common USB mass-storage devices such as USB 
Flash drives and USB-to-IDE adapters formatted with FAT16 and FAT32 
file systems. LabVIEW maps USB devices to the U:, V:, W:, or X: drive, 
starting with the U: drive if it is available. You can connect multiple USB 
mass-storage devices to the cRIO-9024 if you use a USB hub. Refer to the 
LabVIEW Help for more information.


Configuring DIP Switches


Figure 7.  Controller DIP Switches


All of the DIP switches are in the OFF position when the controller is 
shipped from National Instruments.


SAFE MODE Switch
The position of the SAFE MODE switch determines whether the embedded 
LabVIEW Real-Time engine launches when the controller boots. If the 
switch is in the OFF position, the LabVIEW Real-Time engine launches. 
Keep this switch in the OFF position during normal operation. If the switch 
is in the ON position when the controller boots, the controller launches only 
the essential services required for updating its configuration and installing 
software. The LabVIEW Real-Time engine does not launch.


If the software on the controller is corrupted, you must put the controller 
into safe mode and reformat the controller drive. You can put the controller 
into safe mode by powering it up either with the SAFE MODE switch in 
the ON position or with no software installed on the drive. Refer to the 
Measurement & Automation Explorer Help for more information about 
installing software on a controller and reformatting the drive on the 
controller.


SAFE MODE
CONSOLE OUT


IP RESET
NO APP
USER1


OFFON
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CONSOLE OUT Switch
With a serial-port terminal program, you can use the CONSOLE OUT 
switch to read the IP address and firmware version of the controller. Use a 
null-modem cable to connect the serial port on the controller to a computer. 
Push the switch to the ON position. Make sure that the serial-port terminal 
program is configured to the following settings:


• 9,600 bits per second


• Eight data bits


• No parity


• One stop bit


• No flow control


The serial-port terminal program displays the IP address and firmware 
version of the controller, and alerts you when you connect an unsupported 
USB device to the controller. Keep this switch in the OFF position during 
normal operation.


IP RESET Switch
Push the IP RESET switch to the ON position and reboot the controller 
to reset the IP address and other TCP/IP settings of the controller to the 
factory defaults. Refer to the Resetting the Network Configuration of the 
Controller section for more information about resetting the IP address.


NO APP Switch
Push the NO APP switch to the ON position to prevent a LabVIEW startup 
application from running on the controller when the controller powers on. 
If you want to permanently disable the application from running when
the controller powers on, you must disable it in LabVIEW. To run an 
application when the controller powers on, push the NO APP switch to
the OFF position, create an application using the LabVIEW Application 
Builder, and configure the application in LabVIEW to launch when the 
controller powers on. If you already have an application configured to 
launch when the controller powers on and you push the NO APP switch 
from ON to OFF, the startup application is automatically enabled. For more 
information about automatically launching VIs when the controller powers 
on and disabling VIs from launching when the controller powers on, refer 
to the LabVIEW Help.


USER1 Switch
You can define the USER1 switch for your application. To define the 
purpose of this switch in your embedded application, use the RT Read 
Switch VI in your LabVIEW RT embedded VI. For more information 
about the RT Read Switch VI, refer to the LabVIEW Help.
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Using the Reset Button
Pressing the Reset button resets the controller in the same manner as 
cycling power.


Understanding LED Indications


Figure 8.  CompactRIO Controller LEDs


POWER LED
The POWER LED is lit while the controller is powered on. This LED 
indicates that the power supply connected to the controller is adequate, 
and that the controller is supplying power to the CompactRIO system.


This LED is a bi-color LED. When the controller is powered from V1, 
the POWER LED is lit green. When the controller is powered from V2, 
the POWER LED is lit yellow.


FPGA LED
You can use the FPGA LED to help debug your application or easily 
retrieve application status. Use the LabVIEW FPGA Module to define the 
FPGA LED to meet the needs of your application. Refer to the 
LabVIEW Help for information about programming this LED.


STATUS LED
The STATUS LED is off during normal operation. The controller indicates 
specific error conditions by flashing the STATUS LED a certain number of 
times every few seconds, as shown in Table 2.


1 POWER 2 FPGA 3 STATUS 4 USER1


1    2    3    4
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USER1 LED
The USER1 LED is a bi-color green/yellow LED. You can define the 
USER1 LED to meet the needs of your application. To define the LED, 
use the RT LEDs VI in LabVIEW. For more information about the 
RT LEDs VI, refer to the LabVIEW Help.


Resetting the Network Configuration of the Controller
If the controller cannot communicate with the network, you can use the 
IP RESET switch to manually restore the controller to the default network 
settings. When you reboot the controller with the IP RESET switch in the 
ON position, the controller attempts to connect to the network using 
DHCP. If the controller is unable to initiate a DHCP connection, it connects 
to the network with a link-local IP address with the form 169.254.x.x.


Table 2.  Status LED Indications


Number of Flashes
Every Few Seconds Indication


1 The controller is unconfigured. Use MAX to configure the controller. Refer 
to the Measurement & Automation Explorer Help for information about 
configuring the controller.


2 The controller has detected an error in its software. This usually occurs 
when an attempt to upgrade the software is interrupted. Reinstall software 
on the controller. Refer to the Measurement & Automation Explorer Help 
for information about installing software on the controller.


3 The controller is in safe mode because the SAFE MODE DIP switch is in 
the ON position. Refer to the Configuring DIP Switches section for 
information about the SAFE MODE DIP switch.


4 The controller software has crashed twice without rebooting or cycling 
power between crashes. This usually occurs when the controller runs out of 
memory. Review your RT VI and check the controller memory usage. 
Modify the VI as necessary to solve the memory usage issue.


Continuous flashing 
or solid


The controller has detected an unrecoverable error. Please contact National 
Instruments.
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Complete the following steps to restore the controller to the default network 
settings.


1. Move the IP RESET switch to the ON position.


2. Push the RESET button to cycle power to the controller. The STATUS 
LED flashes once, indicating that the controller IP address is 
unconfigured.


3. Move the IP RESET switch to the OFF position.


You can reconfigure the settings in MAX from a computer on the same 
subnet. Refer to the Measurement & Automation Explorer Help for more 
information about configuring the controller settings.


Specifications
The following specifications are typical for the entire operating 
temperature range, –20 to 55 °C, unless otherwise noted.


Network
Network interface


Ethernet port 1 .................................10BaseT, 100BaseTX, and 
1000BaseTX Ethernet


Ethernet port 2 .................................10BaseT and 100BaseTX 
Ethernet


Compatibility ..........................................IEEE 802.3


Communication rates


Ethernet port 1 .................................10 Mbps, 100 Mbps, and 
1000 Mbps, auto-negotiated


Ethernet port 2 .................................10 Mbps, 100 Mbps, 
auto-negotiated


Maximum cabling distance.....................100 m/segment


RS-232 DTE Serial Port
Baud rate.................................................600–230,400 bps


Data bits ..................................................5, 6, 7, 8


Stop bits ..................................................1, 1.5, 2


Parity.......................................................Odd, even, mark, space, none


Flow control............................................RTS/CTS, XON/XOFF, 
DTR/DSR, none
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USB Port
Maximum data rate ................................ 480 Mb/s


Maximum current................................... 500 mA


Memory
Nonvolatile............................................. 4 GB


For information about the life span of the nonvolatile memory and about 
best practices for using nonvolatile memory, go to ni.com/info and enter 
the info code SSDBP.


DRAM.................................................... 512 MB


Internal Real-Time Clock
Accuracy ................................................ 200 ppm; 35 ppm at 25 °C


Integrated Voltage Input Monitor
The integrated voltage input monitor underreports the voltage at the power 
connector by up to 400 mV because of voltage drops across internal 
circuits.


Power Requirements


Caution You must use a UL Listed ITE power supply marked LPS with the cRIO-9024.


Recommended power supply ................. 55 W secondary,
35 VDC max


Power consumption with 
controller supplying power 
to eight CompactRIO modules............... 35 W


Voltage requirement


On powerup..................................... 9 to 35 V


After powerup ................................. 6 to 35 V


Note The cRIO-9024 is guaranteed to power up when 9 V is applied to V and C. After 
powerup, it can operate on as little as 6 V.







cRIO-9024 Operating Instructions and Specifications 16 ni.com


Physical Characteristics
If you need to clean the controller, wipe it with a dry towel.


Screw-terminal wiring ............................12–18 AWG copper conductor 
wire with 10 mm (0.39 in.) of 
insulation stripped from the end


Torque for screw terminals.....................0.5 to 0.6 N · m 
(4.4 to 5.3 lb · in.)


Weight ....................................................Approx. 609 g (21.5 oz)


Environmental
The cRIO-9024 is intended for indoor use only. For outdoor use, mount the 
CompactRIO system in a suitably rated enclosure.


Operating temperature
(IEC 60068-2-1, IEC 60068-2-2) ...........–20 to 55 °C


Caution For information about how mounting configuration can affect the accuracy of 
C Series modules, go to ni.com/info and enter the info code rdcriotemp.


Storage temperature
(IEC 60068-2-1, IEC 60068-2-2) ...........–40 to 85 °C


Ingress protection ...................................IP 40


Operating humidity (IEC 60068-2-56) ....10 to 90% RH, noncondensing


Storage humidity (IEC 60068-2-56).......5 to 95% RH, noncondensing


Maximum altitude...................................2,000 m


Pollution Degree .....................................2


Shock and Vibration
To meet these specifications for shock and vibration, you must panel mount 
or wall mount the CompactRIO system, affix ferrules to the ends of all 
terminal wires, install a strain relief on the power cable, and install tie 
wraps on the Ethernet and power cables. You can order the NI 9979, a 
strain-relief kit for the power cable, from National Instruments. The kit is 
NI part number 196939-01. For information about using the USB port in 
high shock and vibration environments, contact National Instruments.
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Operating vibration


Random (IEC 60068-2-64) ............. 5 grms, 10 to 500 Hz


Sinusoidal (IEC 60068-2-6)............ 5 g, 10 to 500 Hz


Operating shock (IEC 60068-2-27)........ 30 g, 11 ms half sine,
50 g, 3 ms half sine,
18 shocks at 6 orientations


Safety


Safety Voltages
Connect only voltages that are within these limits.


V-to-C .................................................... 35 V max, Measurement 
Category I


Measurement Category I is for measurements performed on circuits not 
directly connected to the electrical distribution system referred to as 
MAINS voltage. MAINS is a hazardous live electrical supply system that 
powers equipment. This category is for measurements of voltages from 
specially protected secondary circuits. Such voltage measurements include 
signal levels, special equipment, limited-energy parts of equipment, 
circuits powered by regulated low-voltage sources, and electronics.


Caution Do not connect to signals or use for measurements within Measurement 
Categories II, III, or IV.


Safety Standards
This product meets the requirements of the following standards of safety 
for electrical equipment for measurement, control, and laboratory use:


• IEC 61010-1, EN 61010-1


• UL 61010-1, CSA 61010-1


Note For UL and other safety certifications, refer to the product label or to the Online 
Product Certification section of this document.


Electromagnetic Compatibility
This product meets the requirements of the following EMC standards for 
electrical equipment for measurement, control, and laboratory use:


• EN 61326 (IEC 61326): Class A emissions; Industrial immunity


• EN 55011 (CISPR 11): Group 1, Class A emissions


• AS/NZS CISPR 11: Group 1, Class A emissions


• FCC 47 CFR Part 15B: Class A emissions


• ICES-001: Class A emissions
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Note For the standards applied to assess the EMC of this product, refer to the Online 
Product Certification section.


Note For EMC compliance, operate this device with shielded cables.


CE Compliance
This product meets the essential requirements of applicable European 
Directives as follows:


• 2006/95/EC; Low-Voltage Directive (safety)


• 2004/108/EC; Electromagnetic Compatibility Directive (EMC)


Online Product Certification
Refer to Declaration of Conformity (DoC) for this product for additional 
regulatory compliance information. To obtain product certifications and the 
DoC for this product, visit ni.com/certification, search by model 
number or product line, and click the appropriate link in the Certification 
column.


Environmental Management
NI is committed to designing and manufacturing products in an 
environmentally responsible manner. NI recognizes that eliminating 
certain hazardous substances from our products is beneficial to the 
environment and to NI customers.


For additional environmental information, refer to the NI and the 
Environment Web page at ni.com/environment. This page contains the 
environmental regulations and directives with which NI complies, as well 
as other environmental information not included in this document.


Waste Electrical and Electronic Equipment (WEEE)
EU Customers At the end of the product life cycle, all products must be sent to a WEEE 
recycling center. For more information about WEEE recycling centers, National 
Instruments WEEE initiatives, and compliance with WEEE Directive 2002/96/EC on 
Waste and Electronic Equipment, visit ni.com/environment/weee.


RoHS
National Instruments  (RoHS)


National Instruments RoHS ni.com/environment/rohs_china
(For information about China RoHS compliance, go to ni.com/environment/rohs_china.)
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Cabling
Table 3 shows the standard Ethernet cable wiring connections.


Figure 9.  Ethernet Connector Pinout


Table 3.  Ethernet Cable Wiring Connections


Pin Connector 1 Connector 2 


1 white/orange white/orange


2 orange orange


3 white/green white/green


4 blue blue


5 white/blue white/blue


6 green green


7 white/brown white/brown


8 brown brown


Connector 1 Connector 2


Pin 1 Pin 1 Pin 8Pin 8
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Where to Go for Support
National Instruments corporate headquarters is located at 11500 North 
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Products of MASTEC 


Output voltage numbers 


Output current numbers 


no: LED display 


D: LCD display 


C: two pointer meters display 


S: four pointer meters display 


no: single output voltage current regulated 


2: double output voltage current regulated 


3: double output voltage current regulated + fixed 5V3A 


MODEM  HY3010  HY3020 
Input Voltage  110/220V ± 10%AC 
Output Voltage  0 ~ 30V 
Output Current  0 ~ 10A  0 ~ 20A 
Ripple & Noise  Ripple≤0.5mVrms  Ripple≤1mVrms 


Display  Two LED display 


MODEM  HY3010C 
Input Voltage  110/220V ± 10%AC 
Output Voltage  0 ~ 30V 
Output Current  0 ~ 10A 
Ripple & Noise  Ripple≤0.5mVrms 


Display  Two LED display








Le micromètre numérique 
original à LED verte intégrée


Mesure du faux-rond d’un disque rotatif Mesure de la hauteur d'un bain de brasage


Produits connexes


� Applications


Capteur de déplacement à laser et CCD, haute vitesse et haute précision
Série LK-G


Ultra-haute vitesse


50 kHz


Haute précision


±0,02%


Large plage de mesure


9 à 1000 mm


Divers types de têtes de mesure


6 types


[Nouvelle tête pour les grands diamètres  – LS-7070(M)] 


[Nouveau contrôleur évolué – LS-7601]


[Nouveau logiciel pour PC – LS-H1W]


Mesure de l’épaisseur d’une plaque de verreMesure de l'épaisseur d'une tranche de silicium


Haute vitesse, haute précision
Micromètre numérique
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D0 D1 D2


D0 D1 D2


D0 D2


D0 D2


Miroir réfléchissant


Laser à semi-
conducteur


Miroir polygonal
Récepteur de lumière 
(pour synchronisation)


Transmetteur


Cible Moteur


LS-7070(M) 
Pour les grands diamètres


LS-7030(M) 
Modèle standard


LS-7010(M)
Pour les petits diamètres


LS-7601 
Contrôleur hautes performances


Point de mesure visible Contrôleur avec visualisateur de cible


Durabilité élevée CCD sans pièces mobiles & LED à longue durée de vie


Micromètres à CCD de haute précision


Série LS-7000


Haute vitesse & haute précision
2400 échantillons/seconde, répétabilité ±0,06 μm


HL-CCD LED verte


Le premier de l’industrie


Le meilleur de sa catégorie


Capacité traditionnelle doublée


Méthode classique par balayage laser


La série LS-7000 comporte une 
optique comprenant une LED 
verte et, une lentille télécentrique 
et le HL-CCD, qui contribue à 
doubler la vitesse et la précision 
par rapport aux micromètres 
classiques. La structure non 
motorisée et la source lumineuse 
à plus longue durée de vie 
garantissent une excellente 
longévité et une fiabilité durable.


Récepteur de lumière


Miroir polygonal Moteur


Série LS-7000


Caméra CMOS de
surveillance HL-CCD Système optique télécentrique


LED verte GaN de forte intensité


�   Schéma de principe de la Série LS-7000


�  Schéma de principe de la méthode par balayage laser


Optique offrant haute vitesse, haute précision et durabilité élevée


LED verte Performances élevées grâce à la LED verte


La caméra CMOS 
ultra-compacte capture 
une image réaliste du 
point de mesure.


Le CCD spécifiquement 
conçu offre une vitesse 
élevée et une précision 
améliorée.


Le système ne laisse passer qu’une 
lumière parallèle pour former une 
image, ce qui assure une mesure 
précise.


Cette unité optique diffuse 
une lumière provenant d’une 
LED verte GaN sous la forme 
d’un faisceau uniforme.


La tête de mesure comporte une LED 
verte au nitrure de gallium (GaN) de 
courte longueur d'onde, qui offre un 
fonctionnement fiable.


Collimateur et unité de 
diffusion spéciale


Caméra 
CMOS


Optique 
télécentrique LED verte GaN de forte intensité


La lumière de la LED 
verte est émise sous la 
forme d'une lumière 
parallèle et uniforme 
appliquée à la cible. Le 
bord entre zone claire et 
zone sombre sur le 
CCD est détecté sous la 
forme d'une valeur 
mesurée, par exemple 
un diamètre extérieur.


Diviseur de faisceau


Récepteur Transmetteur


Cible Unité de diffusion spéciale
CollimateurHL-CCD


Le faisceau laser est projeté sur un 
miroir polygonal rotatif, la lumière 
réfléchie balaye la plage de mesure 
puis pénètre dans le récepteur. 
Pour améliorer la vitesse et la 
précision, le moteur devrait tourner 
plus vite, au détriment de la 
durabilité et de la fiabilité.


Récepteur de 
lumière


Détection des bords


Récepteur


Lentille réceptrice Collimateur (lentille Fθ)
Une valeur mesurée 
telle qu'un diamètre 
extérieur est déterminée 
en mesurant la 
différence de 
synchronisation entre 
les zones claires et 
sombres créée par le 
faisceau laser balayé.


La technologie originale à LED Verte permet d’obtenir des mesures 
rapides et précises de manière durable et fiable. La caméra CMOS de 
surveillance intégrée augmente de plus la convivialité.


La mesure par exposition continue 
utilisant le HL-CCD permet un 
échantillonnage à grande vitesse, 
grâce auquel la vitesse et la précision 
sont doublées par rapport à la 
méthode classique. Contrairement à la 
méthode par balayage laser, ce 
système élimine les zones de 
non-détection. Les applications sont 
ainsi plus nombreuses, notamment 
celles nécessitant une plus grande 
précision en raison de conceptions de 
produit plus fines, ou de vitesses plus 
élevée sur les lignes pour respecter 
des temps de fabrication réduits.


�   Mesure par CCD à exposition
continue


�   Mesure par balayage laser


Valeur 
moyenne


Cible en mouvement 
rapide


Temps 
d'exposition Valeur 


moyenne


La mesure utilise la valeur moyenne 
sur la durée d'exposition. Un 
changement, même instantané, est 
détecté de manière fiable.


Un changement survenant entre deux 
balayages n'est pas détecté.


Cible en mouvement 
rapide
Valeur 
mesurée


Absence de détection


Ligne de
balayage


Valeur 
mesurée


La méthode de balayage par laser 
a été examinée. Il en a résulté que 
la combinaison LED Verte/HL-CCD 
a permis de résoudre le problème 
de la longévité du moteur, qui était 
le point faible de cette méthode. La 
LED à longue durée de vie a de 
plus permis une fiabilité maintenue 
à long terme.


La caméra CMOS de surveillance 
intégrée à la tête de mesure 
capture l’image de la cible et 
l’affiche sur l'écran LCD. Les 
conditions de mesure étant 
visibles, il devient plus facile de 
positionner la cible et de 
contrôler ces conditions. La zone 
de mesure du mode de mesure 
en cours s'affiche en temps réel. Fonction d’affichage du point 


de mesure


Ligne de 
mesure


Mesure du 
diamètre 
extérieur


La vitesse, la précision et la durabilité ont été améliorées par une technologie optique de pointe. Utilise une LED verte de haute intensité, une 
lentille télécentrique et le HL-CCD dans le récepteur.
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La caméra CMOS 
ultra-compacte capture 
une image réaliste du 
point de mesure.


Le CCD spécifiquement 
conçu offre une vitesse 
élevée et une précision 
améliorée.


Le système ne laisse passer qu’une 
lumière parallèle pour former une 
image, ce qui assure une mesure 
précise.


Cette unité optique diffuse 
une lumière provenant d’une 
LED verte GaN sous la forme 
d’un faisceau uniforme.


La tête de mesure comporte une LED 
verte au nitrure de gallium (GaN) de 
courte longueur d'onde, qui offre un 
fonctionnement fiable.


Collimateur et unité de 
diffusion spéciale


Caméra 
CMOS


Optique 
télécentrique LED verte GaN de forte intensité


La lumière de la LED 
verte est émise sous la 
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parallèle et uniforme 
appliquée à la cible. Le 
bord entre zone claire et 
zone sombre sur le 
CCD est détecté sous la 
forme d'une valeur 
mesurée, par exemple 
un diamètre extérieur.


Diviseur de faisceau


Récepteur Transmetteur


Cible Unité de diffusion spéciale
CollimateurHL-CCD


Le faisceau laser est projeté sur un 
miroir polygonal rotatif, la lumière 
réfléchie balaye la plage de mesure 
puis pénètre dans le récepteur. 
Pour améliorer la vitesse et la 
précision, le moteur devrait tourner 
plus vite, au détriment de la 
durabilité et de la fiabilité.


Récepteur de 
lumière


Détection des bords


Récepteur


Lentille réceptrice Collimateur (lentille Fθ)
Une valeur mesurée 
telle qu'un diamètre 
extérieur est déterminée 
en mesurant la 
différence de 
synchronisation entre 
les zones claires et 
sombres créée par le 
faisceau laser balayé.


La technologie originale à LED Verte permet d’obtenir des mesures 
rapides et précises de manière durable et fiable. La caméra CMOS de 
surveillance intégrée augmente de plus la convivialité.


La mesure par exposition continue 
utilisant le HL-CCD permet un 
échantillonnage à grande vitesse, 
grâce auquel la vitesse et la précision 
sont doublées par rapport à la 
méthode classique. Contrairement à la 
méthode par balayage laser, ce 
système élimine les zones de 
non-détection. Les applications sont 
ainsi plus nombreuses, notamment 
celles nécessitant une plus grande 
précision en raison de conceptions de 
produit plus fines, ou de vitesses plus 
élevée sur les lignes pour respecter 
des temps de fabrication réduits.


�   Mesure par CCD à exposition
continue


�   Mesure par balayage laser


Valeur 
moyenne


Cible en mouvement 
rapide


Temps 
d'exposition Valeur 


moyenne


La mesure utilise la valeur moyenne 
sur la durée d'exposition. Un 
changement, même instantané, est 
détecté de manière fiable.


Un changement survenant entre deux 
balayages n'est pas détecté.


Cible en mouvement 
rapide
Valeur 
mesurée


Absence de détection


Ligne de
balayage


Valeur 
mesurée


La méthode de balayage par laser 
a été examinée. Il en a résulté que 
la combinaison LED Verte/HL-CCD 
a permis de résoudre le problème 
de la longévité du moteur, qui était 
le point faible de cette méthode. La 
LED à longue durée de vie a de 
plus permis une fiabilité maintenue 
à long terme.


La caméra CMOS de surveillance 
intégrée à la tête de mesure 
capture l’image de la cible et 
l’affiche sur l'écran LCD. Les 
conditions de mesure étant 
visibles, il devient plus facile de 
positionner la cible et de 
contrôler ces conditions. La zone 
de mesure du mode de mesure 
en cours s'affiche en temps réel. Fonction d’affichage du point 


de mesure


Ligne de 
mesure


Mesure du 
diamètre 
extérieur


La vitesse, la précision et la durabilité ont été améliorées par une technologie optique de pointe. Utilise une LED verte de haute intensité, une 
lentille télécentrique et le HL-CCD dans le récepteur.
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Purgeur à 
air


Flexible d’air


65 mm


6 mm


Purgeur à air (en option) & Classe IP64


Mode double tête


Plage de 
mesure
30 mm


Après ajustement de la valeur de seuil


Avant ajustement de la valeur de seuil


[Mesure du diamètre extérieur]
Mesure simultanée avec une seule tête
[Mesure simultanée du diamètre extérieur et de l’excentricité d’un rouleau de copieur]


Modification de l’intensité lumineuse 
reçue en raison du bord d’un 
objet en verre


Nouveauté


Déclinaison de différentes têtes, pour une large variété d’applications
têtes de 
détection Des fonctions de mesure variées qui permettent de nombreux types de contrôlesapplication


OP-79428 [pour LS-7030 (M)]
OP-79429 [pour LS-7070 (M)] 


Purgeur à air (En option)


Ce mode spécial et simple mesure les cibles de grand 
diamètre ou les matériaux en feuille de grande largeur. Aucun 
calcul compliqué ou autre réglage n’est nécessaire.


Une seule tête permet la mesure simultanée au moyen de 
deux modes de mesure, par exemple pour le diamètre 
extérieur et l’excentricité.


Mesure d’objets transparentsDéfinition de la zone de mesure
[Contrôle de la largeur ou de la position des bords d’une plaque de verre][Mesure du pas de broches de CI]


Il est possible de mesurer des objets transparents jusque-là 
difficiles à détecter avec les micromètres classiques. Le niveau de 
détection des bords est facilement modifiable via le contrôleur.


La zone de mesure peut être définie en fonction du contrôle 
souhaité, par exemple la mesure de l’espacement ou du pas 
entre des broches d’un circuit imprimé.


L’ historique des valeurs non conformes (date/heure, valeur 
mesurée, résultat de la comparaison) peut être enregistré 
dans la mémoire interne du contrôleur.


La série LS-7000 mesure en continu le diamètre extérieur 
d’une fibre et affiche non seulement la valeur numérique, mais 
également un graphique de tendance représentant les 
valeurs mesurées comme une forme d’onde.


Le montage du purgeur devant 
la tête de mesure, qui crée un 
flux d’air, évite l’accumulation de 
salissures et de poussières sur la 
surface de la tête.


La tête de mesure 
est conforme à la 
classe IP64 de 
résistance à 
l’environnement. 
Ceci empêche de 
façon fiable la 
pénétration d’eau ou 
de poussière dans 
la tête de mesure.


Dimension ext. 
1 de la broche


Dimension ext. 
2 de la broche


Espacement 
entre broches Pas des broches


Va
le


ur
 d


e 
se


ui
l


Va
le


ur
 d


e 
se


ui
l


30 mm


Affichage de courbe de tendance
[Mesure du diamètre extérieur d’une fibre] Journalisation des données


Large plage de mesure avec maintien d’une précision élevée


LS-7070M (avec fonction moniteur)
LS-7070 (sans fonction moniteur)


Plage de mesure


Plus petit objet détectable


Précision de mesure


Répétabilité


���������� �


����� �


±��µ�


±����µ�


Pour les grands diamètres Entièrement compatible


Plage de mesure


Plus petit objet détectable


Précision de mesure


Répétabilité


���������� �


����� �


±��µ�


±�����µ�


Modèle standard offrant haute vitesse et haute précision


LS-7030M (avec fonction moniteur)
LS-7030 (sans fonction moniteur)


Modèle standard Entièrement compatible


Plage de mesure


Plus petit objet détectable


Précision de mesure


Répétabilité


���������� �


������ �


±����µ�


±�����µ�


Mesure plus précise de cibles minuscules


LS-7010M (avec fonction moniteur)
LS-7010 (sans fonction moniteur)


Pour les petits diamètres Entièrement compatible


La tête de mesure et le 
contrôleur peuvent être 
raccordés, même lorsque 
leurs plages de mesure ou 
leurs numéros de série 
diffèrent. Ceci facilite la 
maintenance et garantit la 
fiabilité en cas de 
changement soudain des 
spécifications.


Entièrement compatible


Pour les environnements agressifs
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Répétabilité


���������� �


����� �


±��µ�


±�����µ�


Modèle standard offrant haute vitesse et haute précision


LS-7030M (avec fonction moniteur)
LS-7030 (sans fonction moniteur)


Modèle standard Entièrement compatible


Plage de mesure


Plus petit objet détectable


Précision de mesure


Répétabilité


���������� �


������ �


±����µ�


±�����µ�


Mesure plus précise de cibles minuscules


LS-7010M (avec fonction moniteur)
LS-7010 (sans fonction moniteur)


Pour les petits diamètres Entièrement compatible


La tête de mesure et le 
contrôleur peuvent être 
raccordés, même lorsque 
leurs plages de mesure ou 
leurs numéros de série 
diffèrent. Ceci facilite la 
maintenance et garantit la 
fiabilité en cas de 
changement soudain des 
spécifications.


Entièrement compatible


Pour les environnements agressifs
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* Exemple d’écran de la mesure du pas de 
broches de la page 5.


Réglage facile avec le visualisateur de cible


LS-Navigator
LS-H1W


Fonction d’auto-synchronisation


�  Fonctions variées
�  Diverses installations sont possibles en fonction des applications.


Contrôleur hautes performances pour une convivialité extrêmeContrôleur


Autonome


LS-7001


Excel est une marque déposée 
de Microsoft Corporation 
aux Etats-Unis.


RS-232C


Double canal analogique


2 canaux pour raccorder 
la tête de mesure


E/S(2canaux), BCD


E/S(1canaux)


La tête de mesure est équipée d’une caméra CMOS qui capture 
l’image de la cible. La visualisation de l’image de la cible en 
temps réel permet d’ajuster facilement la position de mesure 
d’une cible de forme complexe. Le contrôle des conditions de 
mesure d’une cible minuscule ou transparente est également 
facilité .


Connexion double canal et E/S multiples
Le contrôleur compact, qui mesure le quart de la taille des 
modèles classiques, permet de raccorder deux jeux de têtes de 
mesure. Il est ainsi possible d’effectuer des mesures simultanées 
et des comparaisons. Diverses interfaces sont également 
proposées, notamment E/S RS-232C, sortie BCD double canal, 
E/S double canal et sortie analogique double canal.


Réglage facile/Fonction de sauvegarde 
du paramétrage
Les valeurs de paramétrage du contrôleur peuvent être stockées et 
sauvegardées sur le PC. Le réglage de la condition de mesure peut 
également être configuré ou modifié sur le PC et transféré vers le 
contrôleur. Le paramétrage est facile : il suffit de sélectionner des 
menus en se laissant guider par les illustrations et les explications.


Fonction de journalisation
Les données de paramétrage peuvent être directement transférées 
vers Excel en temps réel. Une autre fonction permet d’afficher les 
valeurs mesurées sur le PC, de manière à gérer la traçabilité ou 
préparer des rapports qualité.


Avec le support (en option). Le contrôleur peut 
être utilisé seul, de manière autonome.


Fixation sur panneau 
de commande


Le contrôleur compact ne mesure que le quart de la 
taille des modèles classiques, ce qui permet de 
l’encastrer facilement sur un panneau de commande.Le contrôleur lance automatiquement 


la synchronisation et exécute une 
mesure prédéfinie lorsqu’une cible 
pénètre dans l’axe optique.


Fonction de non-prise en compte 
des valeurs aberrantes
Cette fonction permet d’ignorer 
les valeurs aberrantes excédant 
un seuil prédéfini, de manière à 
éviter les erreurs dues à la 
poussière ou autre.


24 types de fonctions de calcul
Le contrôleur offre un ensemble 
complet de 24 types de fonctions 
de calcul qui permettent d’utiliser 
au mieux les deux têtes et la 
sortie double canal.


Fonction auto-zéro/décalage
La valeur mesurée peut être 
réinitialisée à « 0 » à l’aide d’une 
cible étalon, ou à une valeur de 
référence pour effectuer un 
réglage sur étalon.


Fonction de calibrage
Cette fonction autorise le calibrage 
des valeurs de mesure par rapport 
à des cibles de référence, ou de 
manière théorique.


16 programmes sélectionnables
Jusqu’à 16 programmes, y compris 
la zone de mesure et la tolérance, 
peuvent être stockés dans la 
mémoire pour chaque cible.


Un contrôleur avec touches 
numériques de type 
commutateur est également 
proposé.


Grâce à ses fonctions avancées, le contrôleur améliore 
l’efficacité et répond aux besoins des mesures les plus 
exigeantes


L’écran LCD facilite la visualisation et l’alignement des cibles
Raccordez un PC via le port RS-232C
Commandez le micromètre LS-7000, depuis sa configuration jusqu’à la gestion des données.


Pilotage et configuration faciles grâce à la connexion vers un PC


LS-7601 PC
Contrôleur hautes performances


Ligne de 
mesure
Mesure de 
l’espacement
Mesure 
du diamè-
tre extérieur


Fonction d’affichage
du point de mesure


Logiciel d’aide à la 
configuration


Support LS-S11 à 
alimentation CA
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* Exemple d’écran de la mesure du pas de 
broches de la page 5.


Réglage facile avec le visualisateur de cible


LS-Navigator
LS-H1W


Fonction d’auto-synchronisation


�  Fonctions variées
�  Diverses installations sont possibles en fonction des applications.


Contrôleur hautes performances pour une convivialité extrêmeContrôleur


Autonome


LS-7001


Excel est une marque déposée 
de Microsoft Corporation 
aux Etats-Unis.


RS-232C


Double canal analogique


2 canaux pour raccorder 
la tête de mesure


E/S(2canaux), BCD


E/S(1canaux)


La tête de mesure est équipée d’une caméra CMOS qui capture 
l’image de la cible. La visualisation de l’image de la cible en 
temps réel permet d’ajuster facilement la position de mesure 
d’une cible de forme complexe. Le contrôle des conditions de 
mesure d’une cible minuscule ou transparente est également 
facilité .


Connexion double canal et E/S multiples
Le contrôleur compact, qui mesure le quart de la taille des 
modèles classiques, permet de raccorder deux jeux de têtes de 
mesure. Il est ainsi possible d’effectuer des mesures simultanées 
et des comparaisons. Diverses interfaces sont également 
proposées, notamment E/S RS-232C, sortie BCD double canal, 
E/S double canal et sortie analogique double canal.


Réglage facile/Fonction de sauvegarde 
du paramétrage
Les valeurs de paramétrage du contrôleur peuvent être stockées et 
sauvegardées sur le PC. Le réglage de la condition de mesure peut 
également être configuré ou modifié sur le PC et transféré vers le 
contrôleur. Le paramétrage est facile : il suffit de sélectionner des 
menus en se laissant guider par les illustrations et les explications.


Fonction de journalisation
Les données de paramétrage peuvent être directement transférées 
vers Excel en temps réel. Une autre fonction permet d’afficher les 
valeurs mesurées sur le PC, de manière à gérer la traçabilité ou 
préparer des rapports qualité.


Avec le support (en option). Le contrôleur peut 
être utilisé seul, de manière autonome.


Fixation sur panneau 
de commande


Le contrôleur compact ne mesure que le quart de la 
taille des modèles classiques, ce qui permet de 
l’encastrer facilement sur un panneau de commande.Le contrôleur lance automatiquement 


la synchronisation et exécute une 
mesure prédéfinie lorsqu’une cible 
pénètre dans l’axe optique.


Fonction de non-prise en compte 
des valeurs aberrantes
Cette fonction permet d’ignorer 
les valeurs aberrantes excédant 
un seuil prédéfini, de manière à 
éviter les erreurs dues à la 
poussière ou autre.


24 types de fonctions de calcul
Le contrôleur offre un ensemble 
complet de 24 types de fonctions 
de calcul qui permettent d’utiliser 
au mieux les deux têtes et la 
sortie double canal.


Fonction auto-zéro/décalage
La valeur mesurée peut être 
réinitialisée à « 0 » à l’aide d’une 
cible étalon, ou à une valeur de 
référence pour effectuer un 
réglage sur étalon.


Fonction de calibrage
Cette fonction autorise le calibrage 
des valeurs de mesure par rapport 
à des cibles de référence, ou de 
manière théorique.


16 programmes sélectionnables
Jusqu’à 16 programmes, y compris 
la zone de mesure et la tolérance, 
peuvent être stockés dans la 
mémoire pour chaque cible.


Un contrôleur avec touches 
numériques de type 
commutateur est également 
proposé.


Grâce à ses fonctions avancées, le contrôleur améliore 
l’efficacité et répond aux besoins des mesures les plus 
exigeantes


L’écran LCD facilite la visualisation et l’alignement des cibles
Raccordez un PC via le port RS-232C
Commandez le micromètre LS-7000, depuis sa configuration jusqu’à la gestion des données.


Pilotage et configuration faciles grâce à la connexion vers un PC


LS-7601 PC
Contrôleur hautes performances


Ligne de 
mesure
Mesure de 
l’espacement
Mesure 
du diamè-
tre extérieur


Fonction d’affichage
du point de mesure


Logiciel d’aide à la 
configuration


Support LS-S11 à 
alimentation CA
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Périphériques


Spécifications


Type
Catégorie
Modèle
Plage de mesure
Plus petit objet détectable
Distance transmetteur/récepteur
Source de lumineuse
Plage de balayage du CCD
Précision de mesure
Répétabilité
Nbre d’échantillons 7.


Caméra de surveillance
Classe du boîtier  8.


Température ambiante
Humidité relative


Type
Modèle
Nbre de têtes de mesure raccordables


Interface RS-232C
Sortie vidéo


Poids 


Fonctions principales


Valeurs nominales 2.


Modèle
Processeur


Systèmes d’exploitation


Capacité de mémoire
Affichage
Espace disque nécessaire
Interface
Excel


Résistance à 
l’environnement


Af
fic


ha
ge


Bo
rn


ie
r t


er
m


in
al


Co
nn


ec
te


ur
 E


/S


Affichage de la mesure


Unité d’affichage minimum
Plage d’affichage
Moniteur de position de mesure
Affichage de la sortie de contrôle de la tolérance


Sortie d’alarme
Sortie de comparateur (5 niveaux)
Sortie rapide comparateur
Sortie d’échantillonnage
Entrée de synchronisation
Entrée de réinitialisation
Entrée de l’auto-zéro
Entrée de sélection de programme
Entrée de traitement statistique
Sortie analogique


Entrée de synchronisation
Entrée de réinitialisation
Entrée de l’auto-zéro
Entrée de traitement statistique


Sortie de comparateur (5 niveaux)
Sortie rapide comparateur
Sortie d’échantillonnage
Sortie de traitement statistique
Sortie de fonction
Sortie BCD
Sortie de sélection BCD
Entrée de sélection BCD


Tension d’alimentation
Intensité consommée
Classe de boîtier 
Température ambiante
Humidité relative


mode SUB 1.


mode BCD 1.


Poids


Type
Catégorie
Modèle
Plage de mesure
Plus petit objet détectable
Distance transmetteur/récepteur
Source de lumineuse
Plage de balayage du CCD
Précision de mesure
Répétabilité
Nbre d’échantillons 7.


Caméra de surveillance
Classe du boîtier  8.


Température ambiante
Humidité relative


Poids


Grands diamètres
avec caméra de surveillance sans caméra de surveillance


Petits diamètres
avec caméra de surveillance sans caméra de surveillance


avec caméra de surveillance sans caméra de surveillance
Standard


� Tête de mesure (Pour les grands diamètres/Standard)


� Tête de mesure (Pour les petits diamètres)


LS-7070M
0,5 à 65 mm


0,5 mm
250 ±50 mm


LED verte GaN
Environ. 69 mm


±3 μm 1.


±0,2 μm 2.


2400 échantillons/s


IP64
0 à +50°C


35 à 85% (Pas de condensation)


Fourni Non fourni


0,3 à 30 mm
0,3 mm


160 ±40 mm
LED verte GaN
Environ. 33 mm


±2 μm 3.


±0,15 μm 4.


2400 échantillons/s


IP64
0 à +50°C


35 à 85% (Pas de condensation)


Fourni Non fourni


LS-7010M LS-7010


LS-7070 LS-7030M LS-7030 2 (entièrement compatible tous types de têtes)
LS-7601


0,01 à 100 μm (7 niveaux au choix)
±99,99999 à ±9999,9 mm (lié à la valeur de l’unité d’affichage minimum, sélectionnable mm/ μm)


Sortie collecteur ouvert NPN (N.C.)


Entreé saus tension x 4 inputs


2 x sorties  ±10 V


Choix parmi focus, contrôle de la surface et différentiel, 2 x sorties collecteur ouvert NPN x 2


Sortie collecteur ouvert NPN
Entrée sans tension


Sortie de données mesurées (signe +7 chiffres), choix OUT1/OUT2, sortie collecteur ouvert NPN


2 (entièrement compatible tous types de têtes, sauf celles avec caméra [M])
LS-7001


Indicateur LCD à 5 niveaux


4 x entrées sans tension —


—


—


—


2 x sorties collecteur ouvert NPN


Entrée sans tension pour OUT2
Sortie données mesurées et E/S de commande, imprimante (débit en bauds sélectionnable jusqu’à 115200 bit/s)


24 VCC ±10%


IP64 (Surface du panneau uniquement)
0 à +40°C


35 à 85%, (Pas de condensation)


Conforme NTSC (connecteur PIN)


1,2 A max.


Image sur moniteur (lorsque la tête de mesure avec fonction caméra est raccordée).
LED verte (GO), 2 x LED rouges (HI, LO)
Affichage sur 7 niveaux avec LED rouge


0,7 A max.


Environ. 1.010 g Environ. 820 g


1. Erreur pour un barreau de diamètre 20 mm en mouvement, mesuré à 
l’intérieur de la zone de mesure de 20 x 40 mm.


2. La valeur de ±2σ correspond à la mesure du diamètre extérieur d’un 
barreau de 20 mm de diamètre au centre de la zone de mesure, le 
nombre de mesures pour établir la moyenne étant de 512.


3. Erreur pour un barreau de diamètre 10 mm en mouvement, mesuré à 
l’intérieur de la zone de mesure de 10 x 20 mm.


4. La valeur de ±2σ correspond à la mesure du diamètre extérieur d’un 
barreau de 10 mm de diamètre au centre de la zone de mesure, le 
nombre de mesures pour établir la moyenne étant de 512.


5. Erreur pour un barreau de diamètre 1 mm en mouvement, mesuré à 
l’intérieur de la zone de mesure de 2 x 4 mm.


6. La valeur de ±2σ correspond à la mesure du diamètre extérieur d’un 
barreau de 1 mm de diamètre au centre de la zone de mesure, le 
nombre de mesures pour établir la moyenne étant de 512.


7. 1200 échantillons/s lorsque la fonction de prévention des interférences 
mutuelles est utilisée.


8. Section du connecteur non comprise.


1. Le mode SUB ou le mode BCD peuvent être choisis.
2. L’alimentation en courant alternatif peut être utilisée lorsque le support LS-S11 d’alimentation est raccordé.


Les valeurs nominales pour le collecteur ouvert NPN dans le bornier terminal sont : 100 mA max (40 V max.), tension résiduelle de 0,5 V max.
Les valeurs nominales pour le collecteur ouvert NPN dans le connecteur E/S sont : 30 mA max (30 V max.), tension résiduelle de 0,5 V max.
Les valeurs nominales pour l’entrée sans tension sont : Tension ON de 1 V max, intensité OFF de 0,6 mA max.


1. Home Premium, Professional, et Ultimate editions sont pris en charge.
2. Ultimate, Business, Home Premium, et Home Basic editions sont pris en charge.
    Pour Windows Vista, la Versions 1.2 et les suivantes sont prises en charge.
3. Professional et Home Edition sont pris en charge.


Windows7, Windows Vista, Windows XP, Windows7, Excel 2010/2007/2003/2002/2000 sont des marques 
déposées de Microsoft Corporation aux U.S.A.
Pentium est une marque déposée d’Intel Corporation.


La série LS-7000 est conforme aux normes européennes suivantes :
Directive EMC : EN 61326-1
Directive sur les basses tensions : EN 60825-1 (LED de classe 1)/
EN 61010-1 
(catégorie de surtension II, degré de pollution 2)


LS-C3A
3 m


Environ. 250 g


LS-C10A
10 m


Environ. 700 g


LS-C30A
30 m


Environ. 2.000 g


OP-42182
1 m


Environ. 50 g


OP-42183
3 m


Environ. 120 g


LS-S11
LS-7001/LS-7601
100 à 240 VAC ±10% 50/60 Hz
110 VA max.
0 à +40°C
35 à 85% (Pas de condensation)
Environ. 1,7 kg


LS-H1W
Pentium III 400 MHz minimum
Windows7 1.


Windows Vista 2.


Windows XP 3.


Windows 2000 Professional
64 Mo minimum
VGA (800 x 600 pixels) ou plus, 256 couleurs minimum
10 Mo minimum
RS-232C (port série)
Excel 2010/2007/2003/2002/2000


LS-C3AM
3 m


Environ. 150 g


LS-C10AM
10 m


Environ. 450 g


LS-C30AM
30 m


Environ. 1.250 g


* Jusqu’à 2 câbles sont raccordables, la longueur totale ne devant pas 
dépasser 40 m.


Transmetteur : Environ. 540 g
Récepteur : Environ. 770 g
Base : Environ. 660 g


Transmetteur : Environ. 540 g
Récepteur : Environ. 730 g
Base : Environ. 660 g


0,04 à 6 mm
0,04 mm
60 ±5 mm


LED verte GaN
Environ. 7 mm


±0,5 μm 5.


±0,06 μm 6.


2400 échantillons/s


IP64
0 à +50°C


35 à 85% (Pas de condensation)


Fourni Non fourni


Transmetteur : Environ. 140 g
Récepteur : Environ. 380 g
Base : Environ. 220 g


Transmetteur : Environ. 140 g
Récepteur : Environ. 340 g
Base : Environ. 220 g


Transmetteur : Environ. 420 g
Récepteur : Environ. 570 g
Base : Environ. 430 g


Transmetteur : Environ. 420 g
Récepteur : Environ. 470 g
Base : Environ. 430 g


Purgeur à air
OP-79428
[Pour LS-7030(M)]


Rallonges Câble
Câble entre le contrôleur et la tête de mesure


* Jusqu’à 2 câbles sont raccordables, la longueur 
totale ne devant pas dépasser 6 m.


Câble entre le récepteur et le transmetteur


* Jusqu’à 2 câbles sont raccordables, la longueur totale ne devant pas 
dépasser 40 m.


Câble de la caméra


Purgeur à air
OP-79429
[Pour LS-7070(M)]


Support à alimentation CA
LS-S11


Modèle
Contrôleur concerné 


Poids


Valeurs 
nominales


Tension d'alimentation
Intensité consommée


Résistance à 
l’environnement


Température ambiante
Humidité relative


Modèle
Longueur de câble
Poids


Modèle
Longueur de câble
Poids


Modèle
Longueur de câble
Poids


� Contrôleur


� Environnement système nécessaire pour le logiciel de configuration LS-Navigator � Marquage CE


Hautes performances Standard


Afficheur LCD TFT 5,5", 
Rétroéclairage : CCFL (Durée moyenne : 40 000 h)


Afficheur principal : LED rouge à 7 segments (Hauteur de caractères : 20,3 mm)
Afficheur secondaire : LED rouge à 7 segments (Hauteur de caractères : 9,9 mm) x 3


Sortie collecteur ouvert NPN pour OUT1


Entrée sans tension pour OUT1


Sortie collecteur ouvert NPN pour OUT2


Entrée sans tension pour OUT2


Mesure simultanée, définition de la zone de mesure, calcul, moyenne, calibrage, 
capacité de mémorisation de 16 programmes, modes de mesure, auto-zéro, 


impression, élimination des valeurs aberrantes, mesure des objets transparents, 
affichage du point de mesure, comparaison de groupes, historique des valeurs 


non conformes, courbe de tendance, traitement statistique, prévention des 
interférences réciproques, fonction d’application, etc.


Mesure simultanée, définition de la zone de mesure, calcul, 
moyenne, calibrage, capacité de mémorisation de 16 programmes, 
modes de mesure, auto-zéro, impression, élimination des valeurs 


aberrantes, mesure des objets transparents, prévention des 
interférences réciproques, etc.
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Périphériques


Spécifications


Type
Catégorie
Modèle
Plage de mesure
Plus petit objet détectable
Distance transmetteur/récepteur
Source de lumineuse
Plage de balayage du CCD
Précision de mesure
Répétabilité
Nbre d’échantillons 7.


Caméra de surveillance
Classe du boîtier  8.


Température ambiante
Humidité relative


Type
Modèle
Nbre de têtes de mesure raccordables


Interface RS-232C
Sortie vidéo


Poids 


Fonctions principales


Valeurs nominales 2.


Modèle
Processeur


Systèmes d’exploitation


Capacité de mémoire
Affichage
Espace disque nécessaire
Interface
Excel


Résistance à 
l’environnement


Af
fic


ha
ge


Bo
rn


ie
r t


er
m


in
al


Co
nn


ec
te


ur
 E


/S


Affichage de la mesure


Unité d’affichage minimum
Plage d’affichage
Moniteur de position de mesure
Affichage de la sortie de contrôle de la tolérance


Sortie d’alarme
Sortie de comparateur (5 niveaux)
Sortie rapide comparateur
Sortie d’échantillonnage
Entrée de synchronisation
Entrée de réinitialisation
Entrée de l’auto-zéro
Entrée de sélection de programme
Entrée de traitement statistique
Sortie analogique


Entrée de synchronisation
Entrée de réinitialisation
Entrée de l’auto-zéro
Entrée de traitement statistique


Sortie de comparateur (5 niveaux)
Sortie rapide comparateur
Sortie d’échantillonnage
Sortie de traitement statistique
Sortie de fonction
Sortie BCD
Sortie de sélection BCD
Entrée de sélection BCD


Tension d’alimentation
Intensité consommée
Classe de boîtier 
Température ambiante
Humidité relative


mode SUB 1.


mode BCD 1.


Poids


Type
Catégorie
Modèle
Plage de mesure
Plus petit objet détectable
Distance transmetteur/récepteur
Source de lumineuse
Plage de balayage du CCD
Précision de mesure
Répétabilité
Nbre d’échantillons 7.


Caméra de surveillance
Classe du boîtier  8.


Température ambiante
Humidité relative


Poids


Grands diamètres
avec caméra de surveillance sans caméra de surveillance


Petits diamètres
avec caméra de surveillance sans caméra de surveillance


avec caméra de surveillance sans caméra de surveillance
Standard


� Tête de mesure (Pour les grands diamètres/Standard)


� Tête de mesure (Pour les petits diamètres)


LS-7070M
0,5 à 65 mm


0,5 mm
250 ±50 mm


LED verte GaN
Environ. 69 mm


±3 μm 1.


±0,2 μm 2.


2400 échantillons/s


IP64
0 à +50°C


35 à 85% (Pas de condensation)


Fourni Non fourni


0,3 à 30 mm
0,3 mm


160 ±40 mm
LED verte GaN
Environ. 33 mm


±2 μm 3.


±0,15 μm 4.


2400 échantillons/s


IP64
0 à +50°C


35 à 85% (Pas de condensation)


Fourni Non fourni


LS-7010M LS-7010


LS-7070 LS-7030M LS-7030 2 (entièrement compatible tous types de têtes)
LS-7601


0,01 à 100 μm (7 niveaux au choix)
±99,99999 à ±9999,9 mm (lié à la valeur de l’unité d’affichage minimum, sélectionnable mm/ μm)


Sortie collecteur ouvert NPN (N.C.)


Entreé saus tension x 4 inputs


2 x sorties  ±10 V


Choix parmi focus, contrôle de la surface et différentiel, 2 x sorties collecteur ouvert NPN x 2


Sortie collecteur ouvert NPN
Entrée sans tension


Sortie de données mesurées (signe +7 chiffres), choix OUT1/OUT2, sortie collecteur ouvert NPN


2 (entièrement compatible tous types de têtes, sauf celles avec caméra [M])
LS-7001


Indicateur LCD à 5 niveaux


4 x entrées sans tension —


—


—


—


2 x sorties collecteur ouvert NPN


Entrée sans tension pour OUT2
Sortie données mesurées et E/S de commande, imprimante (débit en bauds sélectionnable jusqu’à 115200 bit/s)


24 VCC ±10%


IP64 (Surface du panneau uniquement)
0 à +40°C


35 à 85%, (Pas de condensation)


Conforme NTSC (connecteur PIN)


1,2 A max.


Image sur moniteur (lorsque la tête de mesure avec fonction caméra est raccordée).
LED verte (GO), 2 x LED rouges (HI, LO)
Affichage sur 7 niveaux avec LED rouge


0,7 A max.


Environ. 1.010 g Environ. 820 g


1. Erreur pour un barreau de diamètre 20 mm en mouvement, mesuré à 
l’intérieur de la zone de mesure de 20 x 40 mm.


2. La valeur de ±2σ correspond à la mesure du diamètre extérieur d’un 
barreau de 20 mm de diamètre au centre de la zone de mesure, le 
nombre de mesures pour établir la moyenne étant de 512.


3. Erreur pour un barreau de diamètre 10 mm en mouvement, mesuré à 
l’intérieur de la zone de mesure de 10 x 20 mm.


4. La valeur de ±2σ correspond à la mesure du diamètre extérieur d’un 
barreau de 10 mm de diamètre au centre de la zone de mesure, le 
nombre de mesures pour établir la moyenne étant de 512.


5. Erreur pour un barreau de diamètre 1 mm en mouvement, mesuré à 
l’intérieur de la zone de mesure de 2 x 4 mm.


6. La valeur de ±2σ correspond à la mesure du diamètre extérieur d’un 
barreau de 1 mm de diamètre au centre de la zone de mesure, le 
nombre de mesures pour établir la moyenne étant de 512.


7. 1200 échantillons/s lorsque la fonction de prévention des interférences 
mutuelles est utilisée.


8. Section du connecteur non comprise.


1. Le mode SUB ou le mode BCD peuvent être choisis.
2. L’alimentation en courant alternatif peut être utilisée lorsque le support LS-S11 d’alimentation est raccordé.


Les valeurs nominales pour le collecteur ouvert NPN dans le bornier terminal sont : 100 mA max (40 V max.), tension résiduelle de 0,5 V max.
Les valeurs nominales pour le collecteur ouvert NPN dans le connecteur E/S sont : 30 mA max (30 V max.), tension résiduelle de 0,5 V max.
Les valeurs nominales pour l’entrée sans tension sont : Tension ON de 1 V max, intensité OFF de 0,6 mA max.


1. Home Premium, Professional, et Ultimate editions sont pris en charge.
2. Ultimate, Business, Home Premium, et Home Basic editions sont pris en charge.
    Pour Windows Vista, la Versions 1.2 et les suivantes sont prises en charge.
3. Professional et Home Edition sont pris en charge.


Windows7, Windows Vista, Windows XP, Windows7, Excel 2010/2007/2003/2002/2000 sont des marques 
déposées de Microsoft Corporation aux États-Unis.
Pentium est une marque déposée d’Intel Corporation.


La série LS-7000 est conforme aux normes européennes suivantes :
Directive EMC : EN 61326-1
Directive sur les basses tensions : EN 60825-1 (LED de classe 1)/
EN 61010-1 
(catégorie de surtension II, degré de pollution 2)


LS-C3A
3 m


Environ. 250 g


LS-C10A
10 m


Environ. 700 g


LS-C30A
30 m


Environ. 2.000 g


OP-42182
1 m


Environ. 50 g


OP-42183
3 m


Environ. 120 g


LS-S11
LS-7001/LS-7601
100 à 240 VAC ±10% 50/60 Hz
110 VA max.
0 à +40°C
35 à 85% (Pas de condensation)
Environ. 1,7 kg


LS-H1W
Pentium III 400 MHz minimum
Windows7 1.


Windows Vista 2.


Windows XP 3.


Windows 2000 Professional
64 Mo minimum
VGA (800 x 600 pixels) ou plus, 256 couleurs minimum
10 Mo minimum
RS-232C (port série)
Excel 2010/2007/2003/2002/2000


LS-C3AM
3 m


Environ. 150 g


LS-C10AM
10 m


Environ. 450 g


LS-C30AM
30 m


Environ. 1.250 g


* Jusqu’à 2 câbles sont raccordables, la longueur totale ne devant pas 
dépasser 40 m.


Transmetteur : Environ. 540 g
Récepteur : Environ. 770 g
Base : Environ. 660 g


Transmetteur : Environ. 540 g
Récepteur : Environ. 730 g
Base : Environ. 660 g


0,04 à 6 mm
0,04 mm
60 ±5 mm


LED verte GaN
Environ. 7 mm


±0,5 μm 5.


±0,06 μm 6.


2400 échantillons/s


IP64
0 à +50°C


35 à 85% (Pas de condensation)


Fourni Non fourni


Transmetteur : Environ. 140 g
Récepteur : Environ. 380 g
Base : Environ. 220 g


Transmetteur : Environ. 140 g
Récepteur : Environ. 340 g
Base : Environ. 220 g


Transmetteur : Environ. 420 g
Récepteur : Environ. 570 g
Base : Environ. 430 g


Transmetteur : Environ. 420 g
Récepteur : Environ. 470 g
Base : Environ. 430 g


Purgeur à air
OP-79428
[Pour LS-7030(M)]


Rallonges Câble
Câble entre le contrôleur et la tête de mesure


* Jusqu’à 2 câbles sont raccordables, la longueur 
totale ne devant pas dépasser 6 m.


Câble entre le récepteur et le transmetteur


* Jusqu’à 2 câbles sont raccordables, la longueur totale ne devant pas 
dépasser 40 m.


Câble de la caméra


Purgeur à air
OP-79429
[Pour LS-7070(M)]


Support à alimentation CA
LS-S11


Modèle
Contrôleur concerné 


Poids


Valeurs 
nominales


Tension d'alimentation
Intensité consommée


Résistance à 
l’environnement


Température ambiante
Humidité relative


Modèle
Longueur de câble
Poids


Modèle
Longueur de câble
Poids


Modèle
Longueur de câble
Poids


� Contrôleur


� Environnement système nécessaire pour le logiciel de configuration LS-Navigator � Marquage CE


Hautes performances Standard


Afficheur LCD TFT 5,5", 
Rétroéclairage : CCFL (Durée moyenne : 40 000 h)


Afficheur principal : LED rouge à 7 segments (Hauteur de caractères : 20,3 mm)
Afficheur secondaire : LED rouge à 7 segments (Hauteur de caractères : 9,9 mm) x 3


Sortie collecteur ouvert NPN pour OUT1


Entrée sans tension pour OUT1


Sortie collecteur ouvert NPN pour OUT2


Entrée sans tension pour OUT2


Mesure simultanée, définition de la zone de mesure, calcul, moyenne, calibrage, 
capacité de mémorisation de 16 programmes, modes de mesure, auto-zéro, 


impression, élimination des valeurs aberrantes, mesure des objets transparents, 
affichage du point de mesure, comparaison de groupes, historique des valeurs 


non conformes, courbe de tendance, traitement statistique, prévention des 
interférences réciproques, fonction d’application, etc.


Mesure simultanée, définition de la zone de mesure, calcul, 
moyenne, calibrage, capacité de mémorisation de 16 programmes, 
modes de mesure, auto-zéro, impression, élimination des valeurs 


aberrantes, mesure des objets transparents, prévention des 
interférences réciproques, etc.
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Tête de mesure
LS-7010 (LS-7010M)


Tête de mesure LS-7070 (LS-7070M)
Unité : mm Unité : mm


Tête de mesure LS-7030 (LS-7030M)


Dimensions


15 15


2222


38


26


6


113 113 3838


5555


60


26


6


41,5340


135 135


26


6


60


126,5*(34) 109


5021450


160 2727


165175


80


2410


13,5


45 45


13,5


24 10


30


19,5


71,5


5,5
5,5


71,5


207


+1
 0


+1
 0124


200


169


(100)
148178


171


216 201


60


43,5


196


14
(35)


4 x M4 trou traversant


26


4


26


4,5


40
±0,2 6


212
142 70


25 25


15 15


486


56


18


46


24


46


4


56


126 25


5176 8 32


115 45


Tête de mesure 36


40 184792


1616


3,5 3,581 38


4


6


(65)


60


25


130


605


22,3


83


23,2


 (191)
175


(65)


130
60


25


175
(191) 605


35


11,5


35,3


1111,5


35


11


35,343


14,7


43


14


ø4,8 ø4,8


LS-C3A
LS-C10A
LS-C30A


LS-C3AM
LS-C10AM
LS-C30AM


ø6,3


OP-42182
OP-42183


26


2318


5,5


454
260 194


142208


30


21


60 187 137 44


21


30


5,5


312 56
31250


72


31


104
92,5


5.5


130


150


21


70


28


930


21


70


309


Tête de 
mesure 


15 15


4 x M2,5, profondeur utile : 5


4 x M4, profondeur utile : 10


24 ±0,3


56 ±0.3


Position de mesure


4 x ø5,5, trou traversant


115 65


114


6,5


65
104


5,5


20


92,5


Surface avant du récepteur


22 ±0,2


35,5 ±0,2


(48)


16±0,2


4 x ø4.5, trou traversant


(227)


(30)
(60)


4 x M2,5, profondeur utile : 5


Surface avant du transmetteur


3 x ø5.5 (trou de fixation)


3 x ø 5,5 (trou de fixation)
* [Longueur de câble : 500]


Longueur de câble : 500


Longueur de câble : 270


Zone de mesure


Longueur de câble : 260


4 x M5, profondeur utile : 10


2 x M4, profondeur utile : 5


Base


2 x M4, profondeur utile : 5


* Les valeurs entre parenthèses correspondent au LS-7070M.


Surface avant 
du récepteur


4 x M2,5, profondeur utile : 3
4 x ø4,5, trou traversant
ø8 face au spot, d= 4,5


Position de mesure


4 x M4, profondeur utile : 10


Surface avant 
du transmetteur


4 x M2,5, profondeur utile : 3


3 x ø 5,5 (trou de fixation)


* [Longueur de câble : 500]


Longueur de câble : 500
Longueur de câble : 200


Zone de mesure


3 x ø 5,5 (trou de fixation)


Longueur de câble : 200


4 x M4 trou traversant


2 x M4, profondeur utile : 5 2 x M4, profondeur utile : 5


* Les valeurs entre parenthèses correspondent au LS-7030M.


Position de mesure


3 x ø4 (trou de fixation)


* [Longueur de câble : 500]


Longueur de câble : 500


Longueur de câble : 140


Longueur de câble : 140


Zone de 
mesure 2 x ø4 (trou de fixation)


2 x M4 trou traversant


2 x M4 trou traversant


Base 35


2 x M4, profondeur utile : 5 2 x M4, profondeur utile : 5


* Les valeurs entre parenthèses correspondent au LS-7070M.


Contrôleur hautes performances  LS-7601 Contrôleur standard   LS-7001


Support LS-S11 à alimentation CA Dimensions d'encastrement


Câble de caméra 
LS-CxxAM


Câble entre le récepteur et le transmetteur


(Dimension ext. du 
support de fixation)


(Dimension ext. du 
support de fixation)


(Zone 
d'affichage 


utile)


111 (Zone 
d'affichage  utile)


Épaisseur du panneau : 1,2 à 4,0


Vis de fixation


Support de fixation


Épaisseur du panneau : 1,2 à 4,0


Vis de fixation


Support de fixation


Modèle Longueur de câble Modèle Longueur de câble Modèle Longueur de câble


* Jusqu'à 2 câbles sont 
raccordables, la longueur totale 
ne devant pas dépasser 40 m.


* Jusqu'à 2 câbles sont 
raccordables, la longueur 
totale ne devant pas 
dépasser 40 m.


* Jusqu'à 2 câbles sont 
raccordables, la longueur totale 
ne devant pas dépasser 6 m.
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3 m
10 m
30 m


3 m
10 m


1 m
3 m


30 m


Rallonges Câble 
Câble entre le contrôleur et la tête de mesure 
LS-CxxA


Ø 9,5 face au spot, d = 5,5


41


ø8 face au spot, d=4,5
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Tête de mesure
LS-7010 (LS-7010M)


Tête de mesure LS-7070 (LS-7070M)
Unité : mm Unité : mm


Tête de mesure LS-7030 (LS-7030M)


Dimensions


15 15


2222


38


26


6


113 113 3838


5555


60


26


6


41,5340


135 135


26


6


60


126,5*(34) 109


5021450


160 2727


165175


80


2410


13,5


45 45


13,5


24 10


30


19,5


71,5


5,5
5,5


71,5


207


+1
 0


+1
 0124


200


169


(100)
148178


171


216 201


60


43,5


196


14
(35)


4 x M4 trou traversant


26


4


26


4,5


40
±0,2 6


212
142 70


25 25


15 15


486


56


18


46


24


46


4


56


126 25


5176 8 32


115 45


Tête de mesure 36


40 184792


1616


3,5 3,581 38


4


6


(65)


60


25


130


605


22,3


83


23,2


 (191)
175


(65)


130
60


25


175
(191) 605


35


11,5


35,3


1111,5


35


11


35,343


14,7


43


14


ø4,8 ø4,8


LS-C3A
LS-C10A
LS-C30A


LS-C3AM
LS-C10AM
LS-C30AM


ø6,3


OP-42182
OP-42183


26


2318


5,5


454
260 194


142208


30


21


60 187 137 44


21


30


5,5


312 56
31250


72


31


104
92,5


5.5


130


150


21


70


28


930


21


70


309


Tête de 
mesure 


15 15


4 x M2,5, profondeur utile : 5


4 x M4, profondeur utile : 10


24 ±0,3


56 ±0.3


Position de mesure


4 x ø5,5, trou traversant


115 65


114


6,5


65
104


5,5


20


92,5


Surface avant du récepteur


22 ±0,2


35,5 ±0,2


(48)


16±0,2


4 x ø4.5, trou traversant


(227)


(30)
(60)


4 x M2,5, profondeur utile : 5


Surface avant du transmetteur


3 x ø5.5 (trou de fixation)


3 x ø 5,5 (trou de fixation)
* [Longueur de câble : 500]


Longueur de câble : 500


Longueur de câble : 270


Zone de mesure


Longueur de câble : 260


4 x M5, profondeur utile : 10


2 x M4, profondeur utile : 5


Base


2 x M4, profondeur utile : 5


* Les valeurs entre parenthèses correspondent au LS-7070M.


Surface avant 
du récepteur


4 x M2,5, profondeur utile : 3
4 x ø4,5, trou traversant
ø8 face au spot, d= 4,5


Position de mesure


4 x M4, profondeur utile : 10


Surface avant 
du transmetteur


4 x M2,5, profondeur utile : 3


3 x ø 5,5 (trou de fixation)


* [Longueur de câble : 500]


Longueur de câble : 500
Longueur de câble : 200


Zone de mesure


3 x ø 5,5 (trou de fixation)


Longueur de câble : 200


4 x M4 trou traversant


2 x M4, profondeur utile : 5 2 x M4, profondeur utile : 5


* Les valeurs entre parenthèses correspondent au LS-7030M.


Position de mesure


3 x ø4 (trou de fixation)


* [Longueur de câble : 500]


Longueur de câble : 500


Longueur de câble : 140


Longueur de câble : 140


Zone de 
mesure 2 x ø4 (trou de fixation)


2 x M4 trou traversant


2 x M4 trou traversant


Base 35


2 x M4, profondeur utile : 5 2 x M4, profondeur utile : 5


* Les valeurs entre parenthèses correspondent au LS-7070M.


Contrôleur hautes performances  LS-7601 Contrôleur standard   LS-7001


Support LS-S11 à alimentation CA Dimensions d'encastrement


Câble de caméra 
LS-CxxAM


Câble entre le récepteur et le transmetteur


(Dimension ext. du 
support de fixation)


(Dimension ext. du 
support de fixation)


(Zone 
d'affichage 


utile)


111 (Zone 
d'affichage  utile)


Épaisseur du panneau : 1,2 à 4,0


Vis de fixation


Support de fixation


Épaisseur du panneau : 1,2 à 4,0


Vis de fixation


Support de fixation


Modèle Longueur de câble Modèle Longueur de câble Modèle Longueur de câble


* Jusqu'à 2 câbles sont 
raccordables, la longueur totale 
ne devant pas dépasser 40 m.


* Jusqu'à 2 câbles sont 
raccordables, la longueur 
totale ne devant pas 
dépasser 40 m.


* Jusqu'à 2 câbles sont 
raccordables, la longueur totale 
ne devant pas dépasser 6 m.
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3 m
10 m
30 m


3 m
10 m


1 m
3 m


30 m


Rallonges Câble 
Câble entre le contrôleur et la tête de mesure 
LS-CxxA


Ø 9,5 face au spot, d = 5,5


41


ø8 face au spot, d=4,5
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This document describes how to use the National Instruments 9203 
and includes specifications and terminal assignments for the 
NI 9203. Visit ni.com/info and enter rdsoftwareversion to 
determine which software you need for the modules you are using. 
For information about installing, configuring, and programming 
the system, refer to the system documentation. Visit ni.com/info 
and enter cseriesdoc for information about C Series 
documentation.


Note The safety guidelines and specifications in this 
document are specific to the NI 9203. The other 
components in the system might not meet the same safety 
ratings and specifications. Refer to the documentation for 
each component in the system to determine the safety 
ratings and specifications for the entire system. Visit 
ni.com/info and enter cseriesdoc for information 
about C Series documentation.


Safety Guidelines
Operate the NI 9203 only as described in these operating 
instructions.







© National Instruments Corp. 3 NI 9203 Operating Instructions and Specifications


Hot Surface This icon denotes that the component may be 
hot. Touching this component may result in bodily injury.


Safety Guidelines for Hazardous Locations
The NI 9203 is suitable for use in Class I, Division 2, Groups A, B, 
C, D, T4 hazardous locations; Class I, Zone 2, AEx nC IIC T4, and 
Ex nC IIC T4 hazardous locations; and nonhazardous locations 
only. Follow these guidelines if you are installing the NI 9203 in a 
potentially explosive environment. Not following these guidelines 
may result in serious injury or death.


Caution Do not disconnect I/O-side wires or connectors 
unless power has been switched off or the area is known 
to be nonhazardous.


Caution Do not remove modules unless power has been 
switched off or the area is known to be nonhazardous.


Caution Substitution of components may impair 
suitability for Class I, Division 2.


Caution For Zone 2 applications, install the system 
in an enclosure rated to at least IP 54 as defined by 
IEC 60529 and EN 60529.







NI 9203 Operating Instructions and Specifications 4 ni.com


Special Conditions for Hazardous Locations Use in Europe
This equipment has been evaluated as EEx nC IIC T4 equipment 
under DEMKO Certificate No. 03 ATEX 0324020X. Each module 
is marked  II 3G and is suitable for use in Zone 2 hazardous 
locations. If you are using the NI 9203 in Gas Group IIC hazardous 
locations or in ambient temperatures of –40 °C ≤ Ta ≤ 70 °C, you 
must use the device in an NI chassis that has been evaluated as 
EEx nC IIC T4, Ex nA IIC T4, or Ex nL IIC T4 equipment.


Special Conditions for Marine Applications
Some modules are Lloyd’s Register (LR) Type Approved for 
marine applications. To verify Lloyd’s Register certification, visit 
ni.com/certification and search for the LR certificate, or 
look for the Lloyd’s Register mark on the module.


Caution To meet radio frequency emission requirements 
for marine applications, use shielded cables and install 
the system in a metal enclosure. Suppression ferrites 
must be installed on power supply inputs near power 
entries to modules and controllers. Power supply and 
module cables must be separated on opposite sides of the 
enclosure and must enter and exit through opposing 
enclosure walls.
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Connecting the NI 9203
The NI 9203 has a 10-terminal, detachable, screw-terminal 
connector that provides connections for 8 analog input channels.


Figure 1.  NI 9203 Terminal Assignments


AI0
AI1
AI2
AI3
AI4
AI5
AI6
AI7
NC
COM


0
1
2
3
4
5
6
7
8
9
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Each channel has an AI terminal to which you can connect a 
current signal. The NI 9203 also has a common terminal, COM, 
that is internally connected to the isolated ground reference of the 
module.


The input signals are buffered, conditioned, and sampled by a 
single 16-bit ADC. The module protects each channel from 
overvoltages. Refer to the Specifications section for information 
about overvoltage protection. Refer to Figure 2 for an illustration 
of the input circuitry on the NI 9203.


Figure 2.  Input Circuitry on the NI 9203


NI 9203


Buffer Isolated
ADC


MUX


COM


AI7


AI0


R R
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You can connect single-ended current signals to the NI 9203. 
Connect the positive lead of the current signal to the AI terminal. 
Connect the negative lead to the COM terminal. Refer to Figure 3 
for an illustration of how to connect single-ended current signals to 
the NI 9203.


Figure 3.  Connecting Single-Ended Current Signals to the NI 9203


Note You must use 2-wire ferrules to create a secure 
connection when connecting more than one wire to a 
single terminal on the NI 9203.


COM


AI0


Voltage
Source


NI 9203


AI1Sensor


Sensor
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Wiring for High-Vibration Applications
If an application is subject to high vibration, National Instruments 
recommends that you either use ferrules to terminate wires to the 
detachable screw-terminal connector or use the NI 9932 backshell 
kit to protect the connections. Refer to Figure 4 for an illustration 
of using ferrules. Refer to Figure 5 for an illustration of the 
NI 9932 connector backshell.


Figure 4.  10-Terminal Detachable Screw-Terminal Connector with Ferrule
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Figure 5.  NI 9932 Connector Backshell


Sleep Mode
This module supports a low-power sleep mode. Support for sleep 
mode at the system level depends on the chassis that the module is 
plugged into. Refer to the chassis manual for information about 
support for sleep mode. If the chassis supports sleep mode, refer to 
the software help for information about enabling sleep mode. Visit 
ni.com/info and enter cseriesdoc for information about 
C Series documentation.
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Typically, when a system is in sleep mode, you cannot 
communicate with the modules. In sleep mode, the system 
consumes minimal power and may dissipate less heat than it does 
in normal mode. Refer to the Specifications section for more 
information about power consumption and thermal dissipation.


Specifications
The following specifications are typical for the range –40 to 70 °C 
unless otherwise noted. All voltages are relative to COM unless 
otherwise noted.


Input Characteristics
Number of channels.......................... 8 analog input channels


ADC resolution................................. 16 bits


Type of ADC..................................... Successive approximation 
register (SAR)


Nominal input
Unipolar...................................... 0 to 20 mA
Bipolar ........................................ ±20 mA
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Minimum overrange
Unipolar...................................... 6.5%
Bipolar ........................................ 5.5%


Overvoltage protection ..................... ±30 V Ch-to-COM max


Sample rate
R Series Expansion chassis ........ 192 kS/s max
All other chassis ......................... 200 kS/s max


Conversion time
R Series Expansion chassis ........ 5.2 μs min
All other chassis ......................... 5 μs min
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Unipolar accuracy


Measurement Conditions


Percent 
of Reading 


(Gain Error)


Percent 
of Range* 


(Offset Error)


Calibrated max (–40 to 70 °C) ±0.18% ±0.06%


Calibrated typ (25 °C, ±5 °C) ±0.04% ±0.02%


Uncalibrated max (–40 to 70 °C) ±0.66% ±0.54%


Uncalibrated typ (25 °C, ±5 °C) ±0.49% ±0.46%


* Range equals 21.5 mA.
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Bipolar accuracy


Scaling coefficients
Unipolar...................................... 330 nA/LSB typ
Bipolar ........................................ 660 nA/LSB typ


Unipolar stability
Offset drift .................................. 63 nA/°C
Gain drift .................................... ±14 ppm/°C


Measurement Conditions


Percent 
of Reading 


(Gain Error)


Percent 
of Range* 


(Offset Error)


Calibrated max (–40 to 70 °C) ±0.20% ±0.09%


Calibrated typ (25 °C, ±5 °C) ±0.05% ±0.02%


Uncalibrated max (–40 to 70 °C) ±0.74% ±0.66%


Uncalibrated typ (25 °C, ±5 °C) ±0.54% ±0.55%


* Range equals 43 mA (±21.5 mA).
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Bipolar stability
Offset drift .................................. 286 nA/°C
Gain drift .................................... ±17 ppm/°C


Input bandwidth (–3 dB)................... 850 kHz


Input impedance
Resistance................................... 138 Ω 
Capacitance ................................ 20 pF


Input noise (code-centered)
RMS ........................................... 1 LSBrms 


Peak-to-peak............................... 7 LSB


No missing codes.............................. 16 bits


INL.................................................... ±3 LSB max


Crosstalk (at 1 kHz) .......................... –100 dB


Settling time (to 2 LSB).................... 5 μs
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MTBF ............................................... 1,522,814 hours at 25 °C; 
Bellcore Issue 6, Method 1, 
Case 3, Limited Part Stress 
Method


Note Contact NI for Bellcore MTBF specifications 
at other temperatures or for MIL-HDBK-217F 
specifications.


Power Requirements
Power consumption from chassis


Active mode ............................... 399 mW max
Sleep mode ................................. 5 mW max


Thermal dissipation (at 70 °C)
Active mode ............................... 1.22 W max
Sleep mode ................................. 824 mW max
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Physical Characteristics
If you need to clean the module, wipe it with a dry towel.


Screw-terminal wiring ...................... 12 to 24 AWG copper 
conductor wire with 10 mm 
(0.39 in.) of insulation 
stripped from the end


Ferrules ............................................. 0.25 mm2 to 2.5 mm2


Torque for screw terminals ............... 0.5 to 0.6 N · m 
(4.4 to 5.3 lb · in.)


Weight............................................... 162 g (5.7 oz)


Safety


Safety Voltages
Connect only voltages that are within the following limits.


Channel-to-COM .............................. ±30 VDC max


Isolation
Channel-to-channel ....................No isolation between 


channels
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Channel-to-earth ground
Continuous ........................... 250 Vrms, Measurement 


Category II
Withstand ............................. 2,300 Vrms, verified by a 5 s 


withstand test


Measurement Category II is for measurements performed on 
circuits directly connected to the electrical distribution system. 
This category refers to local-level electrical distribution, such as 
that provided by a standard wall outlet, for example, 115 V for U.S. 
or 230 V for Europe.


Caution Do not connect the NI 9203 to signals or use for 
measurements within Measurement Categories III or IV.


Safety Standards
This product is designed to meet the requirements of the following 
standards of safety for electrical equipment for measurement, 
control, and laboratory use:


• IEC 61010-1, EN 61010-1


• UL 61010-1, CSA 61010-1







NI 9203 Operating Instructions and Specifications 18 ni.com


Note For UL and other safety certifications, refer to the 
product label or visit ni.com/certification, search 
by module number or product line, and click the 
appropriate link in the Certification column.


Hazardous Locations
U.S. (UL) ..........................................Class I, Division 2, 


Groups A, B, C, D, T4; 
Class I, Zone 2, 
AEx nC IIC T4


Canada (C-UL) .................................Class I, Division 2, 
Groups A, B, C, D, T4; 
Class I, Zone 2, 
Ex nC IIC T4


Europe (DEMKO).............................EEx nC IIC T4


Environmental
National Instruments C Series modules are intended for indoor use 
only but may be used outdoors if installed in a suitable enclosure. 
Refer to the manual for the chassis you are using for more 
information about meeting these specifications.
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Operating temperature
(IEC 60068-2-1, IEC 60068-2-2) ..... –40 to 70 °C 


Storage temperature
(IEC 60068-2-1, IEC 60068-2-2) ..... –40 to 85 °C


Ingress protection.............................. IP 40


Operating humidity
(IEC 60068-2-56).............................. 10 to 90% RH, 


noncondensing 


Storage humidity
(IEC 60068-2-56).............................. 5 to 95% RH, 


noncondensing


Maximum altitude............................. 2,000 m 


Pollution Degree (IEC 60664) .......... 2


Shock and Vibration
To meet these specifications, you must panel mount the system and 
either affix ferrules to the ends of the terminal wires or use the 
NI 9932 backshell kit to protect the connections.


Operating vibration
Random (IEC 60068-2-64)......... 5 grms, 10 to 500 Hz


Sinusoidal (IEC 60068-2-6) ....... 5 g, 10 to 500 Hz
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Operating shock
(IEC 60068-2-27).............................. 30 g, 11 ms half sine, 


50 g, 3 ms half sine, 
18 shocks at 6 orientations


Electromagnetic Compatibility
This product is designed to meet the requirements of the following 
standards of EMC for electrical equipment for measurement, 
control, and laboratory use:


• EN 61326 EMC requirements; Industrial Immunity


• EN 55011 Emissions; Group 1, Class A


• CE, C-Tick, ICES, and FCC Part 15 Emissions; Class A


Note For EMC compliance, operate this device with 
shielded cabling.
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CE Compliance
This product meets the essential requirements of applicable 
European directives, as amended for CE markings, as follows:


• 2006/95/EC; Low-Voltage Directive (safety)


• 2004/108/EC; Electromagnetic Compatibility Directive 
(EMC)


Note Refer to the Declaration of Conformity (DoC) for 
this product for any additional regulatory compliance 
information. To obtain the DoC for this product, visit 
ni.com/certification, search by module number or 
product line, and click the appropriate link in the 
Certification column.


Environmental Management
National Instruments is committed to designing and manufacturing 
products in an environmentally responsible manner. NI recognizes 
that eliminating certain hazardous substances from our products is 
beneficial not only to the environment but also to NI customers.
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For additional environmental information, refer to the NI and the 
Environment Web page at ni.com/environment. This page 
contains the environmental regulations and directives with which 
NI complies, as well as other environmental information not 
included in this document.


Waste Electrical and Electronic Equipment (WEEE)
EU Customers At the end of their life cycle, all products 
must be sent to a WEEE recycling center. For more 
information about WEEE recycling centers and National 
Instruments WEEE initiatives, visit ni.com/ 
environment/weee.htm.


RoHS
National Instruments


 (RoHS)
National Instruments RoHS
ni.com/environment/rohs_china (For information 
about China RoHS compliance, go to ni.com/
environment/rohs_china.)
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Calibration
You can obtain the calibration certificate and information about 
calibration services for the NI 9203 at ni.com/calibration.


Calibration interval ........................... 1 year


Where to Go for Support
The National Instruments Web site is your complete resource for 
technical support. At ni.com/support you have access to 
everything from troubleshooting and application development 
self-help resources to email and phone assistance from 
NI Application Engineers.


National Instruments corporate headquarters is located at 
11500 North Mopac Expressway, Austin, Texas, 78759-3504. 
National Instruments also has offices located around the world to 
help address your support needs. For telephone support in the 
United States, create your service request at ni.com/support 
and follow the calling instructions or dial 512 795 8248. For 
telephone support outside the United States, contact your local 
branch office: 


Australia 1800 300 800, Austria 43 662 457990-0, 
Belgium 32 (0) 2 757 0020, Brazil 55 11 3262 3599, 
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This document describes how to use the National Instruments 9205 
and includes specifications and pin assignments for the NI 9205. In 
this document, the NI 9205 with spring terminal and the NI 9205 
with DSUB are referred to inclusively as the NI 9205. Visit 
ni.com/info and enter rdsoftwareversion to determine 
which software you need for the modules you are using. For 
information about installing, configuring, and programming the 
system, refer to the system documentation. Visit ni.com/info 
and enter cseriesdoc for information about C Series 
documentation.


Note The safety guidelines and specifications in this 
document are specific to the NI 9205. The other 
components in the system might not meet the same safety 
ratings and specifications. Refer to the documentation for 
each component in the system to determine the safety 
ratings and specifications for the entire system. Visit 
ni.com/info and enter cseriesdoc for information 
about C Series documentation.


Safety Guidelines
Operate the NI 9205 only as described in these operating 
instructions.







© National Instruments Corp. 3 NI 9205 Operating Instructions and Specifications


Hot Surface This icon denotes that the component may be 
hot. Touching this component may result in bodily injury.


Safety Guidelines for Hazardous Voltages
You can connect hazardous voltages only to the NI 9205 with 
spring terminal. Do not connect hazardous voltages to the NI 9205 
with DSUB.


If hazardous voltages are connected to the module, take the 
following precautions. A hazardous voltage is a voltage greater 
than 42.4 Vpk or 60 VDC to earth ground. 


Caution Ensure that hazardous voltage wiring is 
performed only by qualified personnel adhering to local 
electrical standards.


Caution Do not mix hazardous voltage circuits and 
human-accessible circuits on the same module.


Caution Make sure that devices and circuits connected to 
the module are properly insulated from human contact.
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Caution When module terminals are hazardous voltage 
LIVE (>42.4Vpk/60 VDC), you must ensure that devices 
and circuits connected to the module are properly 
insulated from human contact. You must use the NI 9940 
connector backshell kit to ensure that the terminals are 
not accessible. Figure 1 shows the NI 9940 connector 
backshell.


Note You can use the NI 9940 connector backshell only 
with the NI 9205 with spring terminal.


Figure 1.  NI 9940 Connector Backshell


Safety Guidelines for Hazardous Locations
The NI 9205 is suitable for use in Class I, Division 2, Groups A, B, 
C, D, T4 hazardous locations; Class I, Zone 2, AEx nC IIC T4 and 
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Ex nC IIC T4 hazardous locations; and nonhazardous locations 
only. Follow these guidelines if you are installing the NI 9205 in a 
potentially explosive environment. Not following these guidelines 
may result in serious injury or death.


Caution Do not disconnect I/O-side wires or connectors 
unless power has been switched off or the area is known 
to be nonhazardous.


Caution Do not remove modules unless power has been 
switched off or the area is known to be nonhazardous.


Caution Substitution of components may impair 
suitability for Class I, Division 2.


Caution For Zone 2 applications, install the system 
in an enclosure rated to at least IP 54 as defined by 
IEC 60529 and EN 60529.


Caution For Zone 2 applications, connected signals must 
be within the following limits:


Capacitance .......................... 0.2 μF max
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Special Conditions for Hazardous Locations Use in Europe
This equipment has been evaluated as EEx nC IIC T4 equipment 
under DEMKO Certificate No. 03 ATEX 0324020X. Each module 
is marked  II 3G and is suitable for use in Zone 2 hazardous 
locations. If you are using the NI 9205 in Gas Group IIC hazardous 
locations or in ambient temperatures of –40 °C ≤ Ta ≤ 70 °C, you 
must use the device in an NI chassis that has been evaluated as 
EEx nC IIC T4, Ex nA IIC T4, or Ex nL IIC T4 equipment.


Special Conditions for Marine Applications
Some modules are Lloyd’s Register (LR) Type Approved for 
marine applications. To verify Lloyd’s Register certification, visit 
ni.com/certification and search for the LR certificate, or 
look for the Lloyd’s Register mark on the module.


Caution To meet radio frequency emission requirements 
for marine applications, use shielded cables and install 
the system in a metal enclosure. Suppression ferrites 
must be installed on power supply inputs near power 
entries to modules and controllers. Power supply and 
module cables must be separated on opposite sides of the 
enclosure and must enter and exit through opposing 
enclosure walls.
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Connecting the NI 9205
The NI 9205 is a 32-channel single-ended/16-channel differential 
analog input module.


Figure 2.  NI 9205 Terminal and Pin Assignments
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The NI 9205 provides connections for the 32 single-ended or 
16 differential analog input channels, as well as one digital input 
channel, one digital output channel, COM, and AI SENSE.


Note The digital output channel is supported only in 
CompactRIO systems.


The NI 9205 with spring terminal has a 36-terminal detachable 
spring-terminal connector, and the NI 9205 with DSUB has a 
37-pin DSUB connector. Each analog input channel has an 
AI terminal or pin to which you can connect an analog output 
device. The NI 9205 is capable of an aggregate sampling rate of 
250 kS/s. The NI 9205 also supports triggering. Refer to the 
software help for information about input trigger modes.


The NI 9205 channels share a common ground that is isolated 
from the other modules in the system. All channels share a 
programmable gain instrumentation amplifier and are multiplexed 
to an ADC. Each channel also has ±30 V overvoltage protection. 
For more information about overvoltage protection, refer to the 
Specifications section. Refer to Figure 3 for an illustration of the 
input circuitry for one analog input channel on the NI 9205.
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Figure 3.  Input Circuitry for One Analog Channel on the NI 9205


Connecting Wires to the NI 9205 Spring-Terminal 
Connector
Use a flathead screwdriver with a blade smaller than 2.3 × 1.0 mm 
(0.09 × 0.04 in.) to connect wires to the detachable spring-terminal 
connector. Insert the screwdriver into a spring clamp activation slot 
and press a wire into the corresponding connector terminal, then 
remove the screwdriver to clamp the wire into the terminal. 
Refer to the Specifications section for more information about 
spring-terminal wiring. Refer to Figure 4 for an illustration of 
connecting wires to the NI 9205 with spring terminal.
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Figure 4.  Connecting Wires to the NI 9205 with Spring-Terminal Connector


Wiring for High-Vibration Applications
If an application is subject to high vibration, National Instruments 
recommends that you use a backshell kit or shielded cable to 
protect the connections. For the NI 9205 with spring terminal, use 
the NI 9940 backshell to protect the connections. For the NI 9205 
with DSUB, use a 37-pin shielded cable or the NI 9933 backshell 
to protect the connections. Refer to Figure 1 for an illustration of 
the NI 9940 connector backshell. Refer to Figure 5 for an 
illustration of the NI 9933 connector backshell.
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Figure 5.  NI 9933 Connector Backshell


Connecting Devices to the NI 9205
You can connect the NI 9205 directly to a variety of devices and 
other signal sources. Make sure the devices you connect to the 
NI 9205 are compatible with the input specifications of the 
module. Refer to the Specifications section for more information 
about the input specifications.


When connecting various sources to the NI 9205, you can use 
differential, single-ended, or a combination of differential and 
single-ended connections. Refer to Figures 6, 7, and 8 for 
diagrams of each connection type.
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Differential Measurements
You can use a differential measurement configuration to attain 
more accurate measurements and less noise. A differential 
measurement configuration requires two inputs for each 
measurement, thus reducing the number of available channels on 
the NI 9205 to 16. Table 1 shows the signal pairs that are valid for 
differential connection configurations with the NI 9205.


Table 1.  Differential Pairs


Channel Signal+ Signal– Channel Signal+ Signal–
0 AI0 AI8 16 AI16 AI24
1 AI1 AI9 17 AI17 AI25
2 AI2 AI10 18 AI18 AI26
3 AI3 AI11 19 AI19 AI27
4 AI4 AI12 20 AI20 AI28
5 AI5 AI13 21 AI21 AI29
6 AI6 AI14 22 AI22 AI30
7 AI7 AI15 23 AI23 AI31
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Refer to Figure 6 for an illustration of connecting a device to the 
NI 9205 using differential connections.


Figure 6.  Connecting a Device to the NI 9205 Using Differential Connections


In a differential connection configuration, the NI 9205 rejects the 
common-mode noise voltage, Vcm, during the measurement of V1.
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1 This signal name indicates the differential pair. Refer to 
Table1 for a list of differential signal pairs.
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Referenced Single-Ended (RSE) Measurements
You can use an RSE measurement configuration to take 
measurements on 32 channels when all channels share a common 
ground. Refer to Figure 7 for an illustration of connecting a device 
to the NI 9205 using RSE connections.


Figure 7.  Connecting a Device to the NI 9205 Using RSE Connections


In an RSE connection configuration, the NI 9205 measures each 
input channel with respect to COM.
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Note If you leave COM unconnected, the signals float 
outside the working input range of the NI 9205. This may 
result in unreliable measurements because there is no way 
to ensure that the input signal is within 10 V of COM. 


Non-Referenced, Single-Ended (NRSE) 
Measurements
You can use an NRSE measurement configuration to take 
measurements on all 32 channels while reducing noise more 
effectively than with an RSE connection configuration. This 
configuration provides remote sense for the negative (–) input of 
the PGIA that is shared by all channels configured for NRSE mode. 
The behavior of this configuration is similar to the behavior of RSE 
connections, but it provides improved noise rejection. Refer to 
Figure 8 for an illustration of connecting a device to the NI 9205 
using NRSE connections.
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Figure 8.  Connecting a Device to the NI 9205 Using NRSE Connections


In an NRSE connection configuration, the NI 9205 measures each 
input channel with respect to AI SENSE.


Sleep Mode
This module supports a low-power sleep mode. Support for sleep 
mode at the system level depends on the chassis that the module is 
plugged into. Refer to the chassis manual for information about 
support for sleep mode. If the chassis supports sleep mode, refer to 
the software help for information about enabling sleep mode. Visit 
ni.com/info and enter cseriesdoc for information about 
C Series documentation.
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Typically, when a system is in sleep mode, you cannot 
communicate with the modules. In sleep mode, the system 
consumes minimal power and may dissipate less heat than it does 
in normal mode. Refer to the Specifications section for more 
information about power consumption and thermal dissipation.


Specifications
The following specifications are typical for the range –40 to 70 °C 
unless otherwise noted. All voltages are relative to COM unless 
otherwise noted. 


Analog Input Characteristics
Number of channels.......................... 32 single-ended or


16 differential analog input 
channels, 1 digital input 
channel, and 1 digital 
output channel


ADC resolution................................. 16 bits


DNL ..................................................No missing codes guaranteed
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INL....................................................Refer to the AI Absolute 
Accuracy Tables and 
Formulas


MTBF ............................................... 775,832 hours at 25 °C; 
Bellcore Issue 6, Method 1, 
Case 3, Limited Part Stress 
Method


Note Contact NI for Bellcore MTBF specifications 
at other temperatures or for MIL-HDBK-217F 
specifications.


Conversion time
R Series Expansion chassis ........ 4.50 μs (222 kS/s)
All other chassis ......................... 4.00 μs (250 kS/s)


Input coupling...................................DC


Nominal input ranges........................±10 V, ±5 V, ±1 V, ±0.2 V


Minimum overrange
(for 10 V range) ................................ 4%


Maximum working voltage for analog inputs
(signal + common mode) ..................Each channel must remain 


within ±10.4 V of common
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Input impedance (AI-to-COM)
Powered on .................................>10 GΩ in parallel 


with 100 pF
Powered off/overload ................. 4.7 kΩ min


Input bias current .............................. ±100 pA


Crosstalk (at 100 kHz)
Adjacent channels ...................... –65 dB
Non-adjacent channels ............... –70 dB


Analog bandwidth............................. 370 kHz


Overvoltage protection
AI channel (0 to 31) ................... ±30 V (one channel only)
AISENSE ...................................±30 V


CMRR (DC to 60 Hz)....................... 100 dB
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Typical AI+ to AI– CMRR graph


Settling time for multichannel measurements, accuracy, all ranges
±120 ppm of full-scale step
(±8 LSB)..................................... 4 μs convert interval
±30 ppm of full-scale step
(±2 LSB)..................................... 8 μs convert interval
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Analog triggers
Number of triggers ..................... 1
Resolution................................... 10 bits, 1 in 1,024
Bandwidth (–3 dB) ..................... 370 kHz
Accuracy..................................... ±1% of full scale


Scaling coefficients


Nominal Range (V)
Typical Scaling 


Coefficient (μV/LSB)


±10 328


±5 164.2


±1 32.8


±0.2 6.57
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AI Absolute Accuracy Tables and Formulas
The values in the following tables are based on calibrated scaling 
coefficients, which are stored in the onboard EEPROM.


Accuracy summary


Nominal 
Range (V)


Absolute Accuracy 
at Full Scale* (μV)


Random Noise,
σ (μVrms)


Sensitivity† 
(μV)


±10 6,230 240 96.0


±5 3,230 116 46.4


±1 690 26 10.4


±0.2 174 10 4.0


* Absolute accuracy values at full scale on the analog input channels assume the 
device is operating within 70 °C of the last external calibration and are valid for 
averaging 100 samples immediately following internal calibration. Refer to the 
Absolute accuracy formulas for more information.
† Sensitivity is the smallest voltage change that can be detected. It is a function of 
noise.
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Accuracy details


Nominal 
Range 


(V)


Residual 
Gain 
Error 


(ppm of 
Reading)


Gain 
Tempco 


(ppm/°C)
Reference 
Tempco


Residual 
Offset 
Error 


(ppm of 
Range)


Offset 
Tempco 
(ppm of


Range/°C)


INL 
Error          


(ppm of 
Range)


±10 115 11 5 20 44 76


±5 135 11 5 20 47 76


±1 155 11 5 25 66 76


±0.2 215 11 5 40 162 76
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Absolute accuracy formulas


AbsoluteAccuracy = Reading · GainError + Range · OffsetError + 
NoiseUncertainty
GainError = ResidualGainError + GainTempco · 
TempChangeFromLastInternalCal + ReferenceTempco · 
TempChangeFromLastExternalCal
OffsetError = ResidualOffsetError + OffsetTempco · 
TempChangeFromLastInternalCal + INL_Error
NoiseUncertainty = (RandomNoise · 3) /  for a coverage factor of 3 σ and 
averaging 100 points.


Absolute accuracy at full scale on the analog input channels is determined using 
the following assumptions:


TempChangeFromLastExternalCal = 70 °C
TempChangeFromLastInternalCal = 1 °C
NumberOfReadings = 100
CoverageFactor = 3 σ


For example, on the 10 V range, the absolute accuracy at full scale is as follows:
GainError = 115 ppm + 11 ppm · 1 + 5 ppm · 70


GainError = 476 ppm
OffsetError = 20 ppm + 44 ppm · 1 + 76 ppm 


OffsetError = 140 ppm
NoiseUncertainty = (240 μV · 3) /


Noise Uncertainty = 72 μV
AbsoluteAccuracy = 10 V · 476 ppm + 10 V · 140 ppm + 72 μV


AbsoluteAccuracy = 6,232 μV (rounds to 6,230 μV)


100


100







© National Instruments Corp. 25 NI 9205 Operating Instructions and Specifications


Digital Characteristics
Overvoltage protection ..................... ±30 V


Digital input logic levels


Digital output logic levels


External digital triggers
Source......................................... PFI0
Delay .......................................... 100 ns max


Level Min Max


Input high voltage (VIH) 2.0 V 3.3 V


Input low voltage (VIL) 0 V 0.34 V


Level Min Max


Output high voltage (VOH), sourcing 75 μA 2.1 V 3.3 V


Output low voltage (VOL), sinking 250 μA 0 V 0.4 V
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Power Requirements
Power consumption from chassis


Active mode ............................... 625 mW max
Sleep mode ................................. 15 mW


Thermal dissipation (at 70 °C)
Active mode ............................... 625 mW max
Sleep mode ................................. 15 mW


Physical Characteristics
If you need to clean the module, wipe it with a dry towel.


Spring-terminal wiring...................... 18 to 28 AWG copper 
conductor wire with 7 mm 
(0.28 in.) of insulation 
stripped from the end


Weight
NI 9205 with spring terminal ..... 158 g (5.8 oz)
NI 9205 with DSUB................... 148 g (5.3 oz)







© National Instruments Corp. 27 NI 9205 Operating Instructions and Specifications


Safety
Maximum Voltage1


Connect only voltages that are within the following limits.


AI, PFI0, and DO-to-COM...............±30 VDC


NI 9205 with Spring Terminal Isolation Voltages
Channel-to-channel...........................None


Channel-to-earth ground
Continuous ................................. 250 Vrms, Measurement 


Category II
Withstand.................................... 2,300 Vrms, verified by a 5 s 


dielectric withstand test


Measurement Category II is for measurements performed on 
circuits directly connected to the electrical distribution system. 
This category refers to local-level electrical distribution, such as 
that provided by a standard wall outlet, for example, 115 V for U.S. 
or 230 V for Europe.


1  The maximum voltage that can be applied or output between AI and COM without 
creating a safety hazard.
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Caution Do not connect the NI 9205 with spring terminal 
to signals or use for measurements within Measurement 
Categories III or IV.


NI 9205 with DSUB Isolation Voltages
Channel-to-channel...........................None


Channel-to-earth ground
Continuous ................................. 60 VDC, Measurement 


Category I
Withstand.................................... 1,000 Vrms, verified by a 5 s 


dielectric withstand test


Measurement Category I is for measurements performed on 
circuits not directly connected to the electrical distribution system 
referred to as MAINS voltage. MAINS is a hazardous live electrical 
supply system that powers equipment. This category is for 
measurements of voltages from specially protected secondary 
circuits. Such voltage measurements include signal levels, special 
equipment, limited-energy parts of equipment, circuits powered by 
regulated low-voltage sources, and electronics.
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Caution Do not connect the NI 9205 with DSUB to 
signals or use for measurements within Measurement 
Categories II, III, or IV.


Safety Standards
This product is designed to meet the requirements of the following 
standards of safety for electrical equipment for measurement, 
control, and laboratory use:


• IEC 61010-1, EN 61010-1


• UL 61010-1, CSA 61010-1


Note For UL and other safety certifications, refer to the 
product label or visit ni.com/certification, search 
by module number or product line, and click the 
appropriate link in the Certification column.


Hazardous Locations
U.S. (UL) ..........................................Class I, Division 2, 


Groups A, B, C, D, T4;
Class I, Zone 2,
AEx nC IIC T4
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Canada (C-UL) .................................Class I, Division 2, 
Groups A, B, C, D, T4;
Class I, Zone 2, 
Ex nC IIC T4


Europe (DEMKO).............................EEx nC IIC T4


Environmental
National Instruments C Series modules are intended for indoor use 
only but may be used outdoors if installed in a suitable enclosure. 
Refer to the manual for the chassis you are using for more 
information about meeting these specifications.


Operating temperature
(IEC 60068-2-1, IEC 60068-2-2) ..... –40 to 70 °C 


Storage temperature
(IEC 60068-2-1, IEC 60068-2-2) ..... –40 to 85 °C


Ingress protection.............................. IP 40


Operating humidity
(IEC 60068-2-56).............................. 10 to 90% RH,


noncondensing 
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Storage humidity
(IEC 60068-2-56).............................. 5 to 95% RH,


noncondensing 


Maximum altitude............................. 2,000 m 


Pollution Degree (IEC 60664) .......... 2


Shock and Vibration
To meet these specifications, you must panel mount the system and 
use a backshell kit or shielded cable to protect the connections. Use 
the NI 9940 backshell for the NI 9205 with spring terminal and a 
37-pin shielded cable or the NI 9933 backshell for the NI 9205 
with DSUB.


Operating vibration
Random (IEC 60068-2-64)......... 5 grms, 10 to 500 Hz


Sinusoidal (IEC 60068-2-6) ....... 5 g, 10 to 500 Hz


Operating shock
(IEC 60068-2-27).............................. 30 g, 11 ms half sine,


50 g, 3 ms half sine,
18 shocks at 6 orientations
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Electromagnetic Compatibility
This product is designed to meet the requirements of the following 
standards of EMC for electrical equipment for measurement, 
control, and laboratory use:


• EN 61326 EMC requirements; Industrial Immunity


• EN 55011 Emissions; Group 1, Class A


• CE, C-Tick, ICES, and FCC Part 15 Emissions; Class A


Note For EMC compliance, operate this device with 
shielded cabling.


CE Compliance
This product meets the essential requirements of applicable 
European directives, as amended for CE markings, as follows:


• 2006/95/EC; Low-Voltage Directive (safety)


• 2004/108/EC; Electromagnetic Compatibility Directive 
(EMC)


Note Refer to the Declaration of Conformity (DoC) for 
this product for any additional regulatory compliance 
information. To obtain the DoC for this product, visit 
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ni.com/certification, search by module number or 
product line, and click the appropriate link in the 
Certification column.


Environmental Management
National Instruments is committed to designing and manufacturing 
products in an environmentally responsible manner. NI recognizes 
that eliminating certain hazardous substances from our products is 
beneficial not only to the environment but also to NI customers.


For additional environmental information, refer to the NI and the 
Environment Web page at ni.com/environment. This page 
contains the environmental regulations and directives with which 
NI complies, as well as other environmental information not 
included in this document.


Waste Electrical and Electronic Equipment (WEEE)
EU Customers At the end of their life cycle, all products 
must be sent to a WEEE recycling center. For more 
information about WEEE recycling centers and National 
Instruments WEEE initiatives, visit ni.com/
environment/weee.htm.
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Calibration (Analog Input)
You can obtain the calibration certificate and information about 
calibration services for the NI 9205 at ni.com/calibration.


Calibration interval ........................... 2 years


Where to Go for Support
The National Instruments Web site is your complete resource for 
technical support. At ni.com/support you have access to 
everything from troubleshooting and application development 
self-help resources to email and phone assistance from 
NI Application Engineers.


National Instruments corporate headquarters is located at 
11500 North Mopac Expressway, Austin, Texas, 78759-3504. 


RoHS
National Instruments


 (RoHS)
National Instruments RoHS
ni.com/environment/rohs_china (For information 
about China RoHS compliance, go to ni.com/
environment/rohs_china.)
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National Instruments also has offices located around the world to 
help address your support needs. For telephone support in the 
United States, create your service request at ni.com/support 
and follow the calling instructions or dial 512 795 8248. For 
telephone support outside the United States, contact your local 
branch office: 


Australia 1800 300 800, Austria 43 662 457990-0, 
Belgium 32 (0) 2 757 0020, Brazil 55 11 3262 3599, 
Canada 800 433 3488, China 86 21 5050 9800, 
Czech Republic 420 224 235 774, Denmark 45 45 76 26 00, 
Finland 358 (0) 9 725 72511, France 01 57 66 24 24, 
Germany 49 89 7413130, India 91 80 41190000, 
Israel 972 3 6393737, Italy 39 02 41309277, Japan 0120-527196, 
Korea 82 02 3451 3400, Lebanon 961 (0) 1 33 28 28, 
Malaysia 1800 887710, Mexico 01 800 010 0793, 
Netherlands 31 (0) 348 433 466, New Zealand 0800 553 322, 
Norway 47 (0) 66 90 76 60, Poland 48 22 3390150, 
Portugal 351 210 311 210, Russia 7 495 783 6851, 
Singapore 1800 226 5886, Slovenia 386 3 425 42 00, 
South Africa 27 0 11 805 8197, Spain 34 91 640 0085, 
Sweden 46 (0) 8 587 895 00, Switzerland 41 56 2005151, 
Taiwan 886 02 2377 2222, Thailand 662 278 6777, 
Turkey 90 212 279 3031, United Kingdom 44 (0) 1635 523545
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NI 9227
5 Arms, Simultaneous Current Input, 50 kS/s 4 Ch Module


4 differential channels, 50 kS/s/ch sample rate


5 Arms (14 A peak) measurement range, 24-bit resolution


Built-in anti-alias filters


250 Vrms channel-to-channel, CAT II isolation


Screw-terminal connectivity


-40 °C to 70 °C operating, 5 g vibration, 50 g shock


 


Overview
The NI 9227 C Series current input module was designed to measure 5 Arms nominal and up to 14 A peak on each channel with channel-to-channel isolation.


When used with the NI 9225, NI 9242, or NI 9244 high-voltage modules, the NI 9227 current module can measure power and energy consumption for applications such as
appliance and electronic device test. With up to 50 kS/s per channel simultaneous sampling, you can measure and meter current and power but as well as look at quality factors
such as noise, frequency, and harmonics. 


Recommended Accessories
-NI 9971 strain relief and operator protection 


Box Contents
-1 NI 9227 C Series module 
-1 NI 9227 Operating Instructions and Specifications manual
-4 NI 9976 two-position screw-terminal connectors


 Comparison Tables


Product
Name


Signal
Ranges Channels Sample


Rate Simultaneous Resolution Filter Isolation Connectivity


NI 9203 ±20 mA 8 Single-Ended 200 kS/s No 16-Bit None
250 Vrms
Ch-Earth


Screw Terminal


NI 9207
±21.5 mA, ±10
V


8 Single-Ended (Current), 8 Single-Ended
(Voltage)


500 S/s No 24-Bit 50/60 Hz
60 VDC
Ch-Earth


37-Pin D-SUB


NI 9208 ±21.5 mA 16 Single-Ended 500 S/s No 24-Bit 50/60 Hz
60 VDC
Ch-Earth


37-Pin D-SUB


NI 9227 5 Arms 4 Differential 50 kS/s/ch Yes 24-Bit Anti-Alias
250 Vrms
Ch-Ch


Screw Terminal


 Application and Technology
NI C Series Overview


  |    |  Ordering Information Detailed Specifications Pinouts/Front Panel Connections
For user manuals and dimensional drawings, visit the product page resources tab on ni.com.



http://www.ni.com
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NI C Series modules are designed to provide high-accuracy measurements to meet the demands of advanced DAQ and control applications. Each module contains
measurement-specific signal conditioning to connect to an array of sensors and signals, bank and channel-to-channel isolation options, and support for wide temperature ranges
to meet a variety of application and environmental needs all in a single rugged package. You can choose from more than 100 C Series modules for measurement, control, and
communication to connect your applications to any sensor on any bus.


You can use the majority of C Series I/O modules in both the NI CompactDAQ and NI CompactRIO platforms. The modules are identical, and you can move them from one
platform to the other with no modification.


NI CompactRIO Platform


Powered by the NI LabVIEW reconfigurable I/O (RIO) architecture, NI CompactRIO combines an open embedded architecture with small size, extreme ruggedness, and
hot-swappable industrial I/O modules. Each system contains an FPGA for custom timing, triggering, and processing with a wide array of modular I/O to meet any embedded
application requirement.  


Configure Your Complete NI CompactRIO System


NI CompactDAQ Platform


NI CompactDAQ is a portable, rugged data acquisition platform that integrates connectivity and signal conditioning into modular I/O to directly interface with any sensor or signal.
Using NI CompactDAQ with LabVIEW, you can easily customize how you acquire, analyze, present, and manage your measurement data. From research to development to
validation, NI provides programmable software, high-accuracy measurements, and local technical support to help ensure you meet your exact measurement application
requirements.


Configure Your Complete NI CompactDAQ System


 Ordering Information



http://ohm.ni.com/advisors/crio

http://ohm.ni.com/advisors/compactdaq
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For a complete list of accessories, visit the product page on ni.com.


Products Part Number Recommended Accessories Part Number


No accessories required.


 Software Recommendations


LabVIEW Professional
Development System for
Windows


Advanced software tools for large project
development


Automatic code generation using DAQ
Assistant and Instrument I/O Assistant


Tight integration with a wide range of
hardware


Advanced measurement analysis and digital
signal processing


Open connectivity with DLLs, ActiveX, and
.NET objects


Capability to build DLLs, executables, and
MSI installers


NI LabVIEW Electrical Power
Suite


Measure power quality and energy features to
IEC, EN, and IEEE standards


Harmonics (IEC 61000-4-7) and Flicker (IEC
61000-4-15)


Phasor measurement unit (C37.118)
[Professional Edition Only]


Sag/swell/interruption with standard or custom
levels (IEC 61000-4-30)


Rapid voltage change with standard or custom
levels (IEC 61000-4-30)


Compatibility with the COMTRADE (IEEE
37.111) file format


NI LabVIEW FPGA Module Design FPGA applications for NI
reconfigurable I/O (RIO) hardware targets


Program with the same graphical
environment used for desktop and real-time
applications


Execute control algorithms with loop rates up
to 300 MHz


Implement custom timing and triggering
logic, digital protocols, and DSP algorithms


Incorporate existing HDL code and
third-party IP including Xilinx CORE
Generator functions


Included in the LabVIEW Embedded Control
and Monitoring Suite


NI LabVIEW Real-Time
Module


Design deterministic real-time applications
with LabVIEW graphical programming


Download to dedicated NI or third-party
hardware for reliable execution and a wide
selection of I/O


Take advantage of built-in PID control, signal
processing, and analysis functions


Automatically take advantage of multicore
CPUs or set processor affinity manually


Includes real-time OS, development and
debugging support, and board support


Purchase individually or as part of a LabVIEW
suite


 Support and Services
System Assurance Programs


NI system assurance programs are designed to make it even easier for you to own an NI system. These programs include configuration and deployment services for your NI PXI,
CompactRIO, or Compact FieldPoint system. The NI Basic System Assurance Program provides a simple integration test and ensures that your system is delivered completely
assembled in one box. When you configure your system with the NI Standard System Assurance Program, you can select from available NI system driver sets and application
development environments to create customized, reorderable software configurations. Your system arrives fully assembled and tested in one box with your software preinstalled.
When you order your system with the standard program, you also receive system-specific documentation including a bill of materials, an integration test report, a recommended
maintenance plan, and frequently asked question documents. Finally, the standard program reduces the total cost of owning an NI system by providing three years of warranty
coverage and calibration service. Use the online product advisors at ni.com/advisor to find a system assurance program to meet your needs.


Calibration


NI measurement hardware is calibrated to ensure measurement accuracy and verify that the device meets its published specifications. To ensure the ongoing accuracy of your
measurement hardware, NI offers basic or detailed recalibration service that provides ongoing ISO 9001 audit compliance and confidence in your measurements. To learn more
about NI calibration services or to locate a qualified service center near you, contact your local sales office or visit ni.com/calibration.


Technical Support


Get answers to your technical questions using the following National Instruments resources.


Support - Visit ni.com/support to access the NI KnowledgeBase, example programs, and tutorials or to contact our applications engineers who are located in NI sales
offices around the world and speak the local language.


Discussion Forums - Visit forums.ni.com for a diverse set of discussion boards on topics you care about.


Online Community - Visit community.ni.com to find, contribute, or collaborate on customer-contributed technical content with users like you.


Repair


While you may never need your hardware repaired, NI understands that unexpected events may lead to necessary repairs. NI offers repair services performed by highly trained
technicians who quickly return your device with the guarantee that it will perform to factory specifications. For more information, visit ni.com/repair.







4/8 www.ni.com


Back to Top


Training and Certifications


The NI training and certification program delivers the fastest, most certain route to increased proficiency and productivity using NI software and hardware. Training builds the skills
to more efficiently develop robust, maintainable applications, while certification validates your knowledge and ability.


Classroom training in cities worldwide - the most comprehensive hands-on training taught by engineers.


On-site training at your facility - an excellent option to train multiple employees at the same time.


Online instructor-led training - lower-cost, remote training if classroom or on-site courses are not possible.


Course kits - lowest-cost, self-paced training that you can use as reference guides.


Training memberships and training credits - to buy now and schedule training later.


Visit ni.com/training for more information.


Extended Warranty


NI offers options for extending the standard product warranty to meet the life-cycle requirements of your project. In addition, because NI understands that your requirements may
change, the extended warranty is flexible in length and easily renewed. For more information, visit ni.com/warranty.


OEM


NI offers design-in consulting and product integration assistance if you need NI products for OEM applications. For information about special pricing and services for OEM
customers, visit ni.com/oem.


Alliance


Our Professional Services Team is comprised of NI applications engineers, NI Consulting Services, and a worldwide National Instruments Alliance Partner program of more than
700 independent consultants and integrators. Services range from start-up assistance to turnkey system integration. Visit ni.com/alliance.


 Detailed Specifications


The following specifications are typical for the range – 40 to 70 °C unless otherwise noted. All voltages are relative to the AI– signal on each channel unless otherwise noted.


Caution The input terminals of this device are not protected for electromagnetic interference. As a result, this device may experience reduced measurement accuracy or
other temporary performance degradation when connected cables are routed in an environment with radiated or conducted radio frequency electromagnetic interference.
To limit radiated emissions and to ensure that this device functions within specifications in its operational electromagnetic environment, take precautions when designing,
selecting, and installing measurement probes and cables.


Input Characteristics


Number of channels  4 analog input channels


ADC resolution  24 bits


Type of ADC  Delta-Sigma (with analog prefiltering)


Sampling mode  Simultaneous


Internal master timebase (ƒ )M


Frequency  12.8 MHz


Accuracy  ±100 ppm max


Data rate range (ƒ ) using internal master timebases


Minimum  1.613 kS/s


Maximum  50 kS/s


Data rate range (ƒ ) using external master timebases


Minimum  390.6 S/s


Maximum  51.2 kS/s


Data rates  (ƒs) 1
 


Safe operating input range    2 ,  3
 5 Arms


Overcurrent handling 4
 10 A  for 1 s max with 19 s minimum cool down time at 5 Arms rms


Instantaneous measuring range 5


Minimum  14.051 ADC


Typical  14.977 ADC, at 23 ±5 °C


Typical scaling coefficient  1.785397 μA/LSB


Input coupling  DC
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Input impedance (AI+ to AI–)  12 mΩ


Input noise (ƒs = 50 kS/s)  400 μArms


Accuracy at safe operating range of 5 Arms


Measurement Conditions Percent of Reading (Gain Error) Percent of Range  (Offset Error) 6


Calibrated max (– 40 to 70 °C) ±0.37% ±0.18%


Calibrated typ (23 °C, ±5 °C) ±0.1% ±0.05%


Uncalibrated max (– 40 to 70 °C) ±5.0% ±2.4%


Uncalibrated typ (23 °C, ±5 °C) ±2.5% ±1.0%


Accuracy at operating range of 10 Arms


Measurement Conditions Percent of Reading (Gain Error) Percent of Range  (Offset Error) 7


Calibrated max (– 40 to 70 °C) ±0.38% ±0.19%


Stability


Gain drift  ±21 ppm/°C


Offset drift  ±51 μA/°C


Post calibration gain match (ch-to-ch, ƒin = 20 kHz)  ±130 mdB max


Crosstalk


(ƒin = 1 kHz)  –90 dB


(ƒin = 50 Hz)  –115 dB


Phase match (ƒ  = 20 kHz)in


Ch-to-ch, max  0.1°/kHz


Module-to-module, max  0.1°/kHz + 360° · ƒin /ƒM


Phase linearity (ƒs = 50 kS/s)  0.1° max


Input delay  38.4/fs + 3.2 s


Passband


Frequency  0.453 · ƒs


Flatness (ƒs = 50 kS/s)  ±100 mdB max


Stopband


Frequency  0.547 · ƒs


Rejection  100 dB


Alias-free bandwidth  0.453 · ƒs min


–3 dB bandwidth (ƒs = 50 kS/s)  24.609 kHz


CMRR (ƒin = 50 Hz)  150 dB


SFDR (ƒin = 1 kHz, –60 dB)  110 dB


Total Harmonic Distortion (THD) (ƒin = 1 kHz, –1 dBFS)  –95 dB


MTBF  Contact NI for Bellcore MTBF or MIL-HDBK-217F specifications.


Power Requirements


Power consumption from chassis


Active mode  730 mW max


Sleep mode  50 μW max


Thermal dissipation (at 70 °C) 8


Active mode  1.23 W max
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Sleep mode  500 mW max


Physical Characteristics


If you need to clean the module, wipe it with a dry towel.


Note For two-dimensional drawings and three-dimensional models of the C Series module and connectors, visit  and search by module number.ni.com/dimensions


Screw-terminal wiring  16 to 28 AWG copper conductor wire with 7 mm (0.28 in.) of insulation stripped
from the end


Torque for screw terminals  0.22 to 0.25 N · m (1.95 to 2.21 lb · in.)


Ferrules  0.25 mm  to 0.5 mm2 2


Weight  145 g (5.1 oz)


Safety


Isolation Voltages


Connect only voltages that are within the following limits.


Channel-to-channel


Continuous  250 V , Measurement Category IIrms


Withstand  1,390 V , verified by a 5 s dielectric withstand testrms


Channel-to-earth ground


Continuous  250 V , Measurement Category IIrms


Withstand  2,300 V , verified by a 5 s dielectric withstand testrms


Zone 2 hazardous locations applications


Maximum voltage (channel-to-earth ground and channel-to-channel)  60 VDC, Measurement Category I


Measurement Category I is for measurements performed on circuits not directly connected to the electrical distribution system referred to as  voltage. MAINS is aMAINS
hazardous live electrical supply system that powers equipment. This category is for measurements of voltages from specially protected secondary circuits. Such voltage
measurements include signal levels, special equipment, limited-energy parts of equipment, circuits powered by regulated low-voltage sources, and electronics.


Caution Do  connect to signals or use for measurements within Measurement Categories II, III, or IV.not


Measurement Category II is for measurements performed on circuits directly connected to the electrical distribution system. This category refers to local-level electrical
distribution, such as that provided by a standard wall outlet, for example, 115 V for U.S. or 230 V for Europe.


Caution Do  connect to signals or use for measurements within Measurement Categories III or IV.not


Hazardous Locations


U.S. (UL)  Class I, Division 2, Groups A, B, C, D, T4; Class I, Zone 2, AEx nA IIC T4


Canada (C-UL)  Class I, Division 2, Groups A, B, C, D, T4; Class I, Zone 2, Ex nA IIC T4


Europe (DEMKO)  Ex nA IIC T4


Safety Standards


This product is designed to meet the requirements of the following standards of safety for electrical equipment for measurement, control, and laboratory use:


IEC 61010-1, EN 61010-1


UL 61010-1, CSA 61010-1


Note For UL and other safety certifications, refer to the product label or the  section.Online Product Certification


Electromagnetic Compatibility


This product is designed to meet the requirements of the following standards of EMC for electrical equipment for measurement, control, and laboratory use:


EN 61326 (IEC 61326): Class A emissions; Industrial immunity


EN 55011 (CISPR 11): Group 1, Class A emissions


AS/NZS CISPR 11: Group 1, Class A emissions


FCC 47 CFR Part 15B: Class A emissions


ICES-001: Class A emissions


Note For the standards applied to assess the EMC of this product, refer to the  section.Online Product Certification


Note For EMC compliance, operate this device with shielded cables.


CE Compliance 


This product meets the essential requirements of applicable European Directives, as amended for CE marking, as follows:


2006/95/EC; Low-Voltage Directive (safety)


2004/108/EC; Electromagnetic Compatibility Directive (EMC)



http://www.ni.com/dimensions
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Online Product Certification


Refer to the product Declaration of Conformity (DoC) for additional regulatory compliance information. To obtain product certifications and the DoC for this product, visit 
, search by module number or product line, and click the appropriate link in the Certification column.ni.com/certification


Shock and Vibration


To meet these specifications, you must panel mount the system and either affix ferrules to the ends of the terminal wires or use the NI 9971 backshell kit to protect the
connections.


Operating vibration


Random (IEC 60068-2-64)  5 g , 10 to 500 Hzrms


Sinusoidal (IEC 60068-2-6)  5 g, 10 to 500 Hz


Operating shock (IEC 60068-2-27)  30 g, 11 ms half sine, 50 g, 3 ms half sine, 18 shocks at 6 orientations


Environmental


National Instruments C Series modules are intended for indoor use only but may be used outdoors if installed in a suitable enclosure. Refer to the manual for the chassis you are
using for more information about meeting these specifications.


Operating temperature (IEC 60068-2-1, IEC 60068-2-2)  – 40 to 70 °C


Storage temperature (IEC 60068-2-1, IEC 60068-2-2)  – 40 to 100 °C


Ingress protection  IP 40


Operating humidity (IEC 60068-2-56)  10 to 90% RH, noncondensing


Storage humidity (IEC 60068-2-56)  5 to 95% RH, noncondensing


Maximum altitude  2,000 m


Pollution Degree  2


Environmental Management


National Instruments is committed to designing and manufacturing products in an environmentally responsible manner. NI recognizes that eliminating certain hazardous
substances from our products is beneficial not only to the environment but also to NI customers.


For additional environmental information, refer to the  Web page at . This page contains the environmental regulations and directivesNI and the Environment ni.com/environment
with which NI complies, as well as other environmental information not included in this document.


Waste Electrical and Electronic Equipment (WEEE)


EU Customers At the end of their life cycle, all products  be sent to a WEEE recycling center. For more information about WEEE recycling centers and Nationalmust
Instruments WEEE initiatives, visit .ni.com/environment/weee.htm


Calibration


You can obtain the calibration certificate for this device at .ni.com/calibration


Calibration interval  1 year


1 The data rate must remain within the appropriate data rate range. Refer to the  section for more information.Understanding NI 9227 Data Rates
2 Refer to the  section for more information about safe operating voltages.Safety Guidelines
3 The maximum recommended continuous RMS current value applied simultaneously on all 4 channels to keep the power dissipation inside the module within safe operating
limits.
4 Overcurrent conditions to keep the module operating within specified limits.
5 The maximum DC current that produces a non-saturated reading.
6 Range equals 7.07 A peak (5 A )rms
7 Range equals 7.07 A peak (5 A ).rms
8 Measured with 5 A  on each channel.rms


 



http://www.ni.com/certification

http://www.ni.com/environment

http://www.ni.com/environment/weee.htm

http://www.ni.com/calibration
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Pinouts/Front Panel Connections


NI 9227 Terminal Assignments
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NI 9229/9239
4-Channel, ±60 V/±10 V, 24-Bit Simultaneous,
Channel-to-Channel Isolated Analog Input Modules


ni.com/manuals


DeutschFrançais







2 | ni.com | NI 9229/9239 Operating Instructions and Specifications


This document describes how to use the National Instruments 9229 
and National Instruments 9239 and includes specifications and 
terminal assignments. In this document, the NI 9229/9239 with 
screw terminal and NI 9229/9239 with BNC are referred to 
inclusively as the NI 9229/9239. For information about installing, 
configuring, and programming the system, refer to the system 
documentation. Visit ni.com/info and enter the following Info 
Codes:


• cseriesdoc—for information about C Series and system 
documentation.


• compatibility—for information about chassis and carrier 
compatibility for the modules you are using.


• rdsoftwareversion—for information about which software 
you need for the modules you are using.


Note The safety guidelines and specifications in this 
document are specific to the NI 9229/9239. The other 
components in the system might not meet the same safety 
ratings and specifications. Refer to the documentation for 
each component in the system to determine the safety 
ratings and specifications for the entire system. Visit 
ni.com/info and enter cseriesdoc for information 
about C Series documentation.
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Safety Guidelines
Operate the NI 9229/9239 only as described in these operating 
instructions.


Hot Surface This icon denotes that the component may 
be hot. Touching this component may result in bodily 
injury.


Caution Do not operate the NI 9229/9239 in a manner 
not specified in these operating instructions. Product 
misuse can result in a hazard. You can compromise the 
safety protection built into the product if the product is 
damaged in any way. If the product is damaged, return it 
to National Instruments for repair.


Safety Guidelines for Hazardous Voltages
You can connect hazardous voltages only to the NI 9229/9239 with 
screw terminal. Do not connect hazardous voltages to the 
NI 9229/9239 with BNC.


If hazardous voltages are connected to the module, take the 
following precautions. A hazardous voltage is a voltage greater 
than 42.4 Vpk or 60 VDC to earth ground.
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Caution Ensure that hazardous voltage wiring is 
performed only by qualified personnel adhering to local 
electrical standards.


Caution Do not mix hazardous voltage circuits and 
human-accessible circuits on the same module.


Caution Make sure that devices and circuits connected 
to the module are properly insulated from human contact.


Caution When module terminals are hazardous voltage 
LIVE (>42.4Vpk/60 VDC), you must ensure that devices 
and circuits connected to the module are properly 
insulated from human contact. You must use the NI 9971 
connector backshell kit to ensure that the terminals are 
not accessible.
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Figure 1 shows the NI 9971 connector backshell.


Note You can use the NI 9971 connector backshell only 
with the NI 9229/9239 with screw terminal.


Figure 1.  NI 9971 Connector Backshell
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Safety Guidelines for Hazardous Locations
The NI 9229/9239 is suitable for use in Class I, Division 2, 
Groups A, B, C, D, T4 hazardous locations; Class I, Zone 2, 
AEx nA IIC T4, and Ex nA IIC T4 hazardous locations; and 
nonhazardous locations only. Follow these guidelines if you are 
installing the NI 9229/9239 in a potentially explosive 
environment. Not following these guidelines may result in serious 
injury or death.


Caution Do not disconnect I/O-side wires or connectors 
unless power has been switched off or the area is known 
to be nonhazardous.


Caution Do not remove modules unless power has been 
switched off or the area is known to be nonhazardous.


Caution Substitution of components may impair 
suitability for Class I, Division 2.


Caution For Division 2 and Zone 2 applications, install 
the system in an enclosure rated to at least IP 54 as 
defined by IEC 60529 and EN 60529.
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Caution For Division 2 and Zone 2 applications, 
connected signals must be within the following limit:


Capacitance .......................... 0.01 μF max


Caution For Division 2 and Zone 2 applications, 
connected voltage sources must be within 60 VDC to earth 
ground.


Caution For Division 2 and Zone 2 applications, install 
a protection device between the input signal and the 
NI 9229/9239 input terminal. The device must clamp all 
voltage sources to no more than 40% above their rated 
value or within 84 VDC to earth ground if there is a 
transient overvoltage condition.


Special Conditions for Hazardous Locations Use in 
Europe
This equipment has been evaluated as Ex nA IIC T4 equipment 
under DEMKO Certificate No. 07 ATEX 0626664X. Each module 
is marked  II 3G and is suitable for use in Zone 2 hazardous 
locations, in ambient temperatures of -40 °C ≤ Ta ≤ 70 °C. If you 
are using the NI 9229/9239 in Gas Group IIC hazardous locations, 
you must use the device in an NI chassis that has been evaluated as 
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Ex nC IIC T4, EEx nC IIC T4, Ex nA IIC T4, or Ex nL IIC T4 
equipment.


Electromagnetic Compatibility Guidelines
This product was tested and complies with the regulatory 
requirements and limits for electromagnetic compatibility (EMC) 
as stated in the product specifications. These requirements and 
limits are designed to provide reasonable protection against 
harmful interference when the product is operated in its intended 
operational electromagnetic environment.


This product is intended for use in industrial locations. There is no 
guarantee that harmful interference will not occur in a particular 
installation, when the product is connected to a test object, or if the 
product is used in residential areas. To minimize the potential for 
the product to cause interference to radio and television reception 
or to experience unacceptable performance degradation, install and 
use this product in strict accordance with the instructions in the 
product documentation.


Furthermore, any changes or modifications to the product not 
expressly approved by National Instruments could void your 
authority to operate it under your local regulatory rules.
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Caution To ensure the specified EMC performance, 
operate this product only with shielded cables and 
accessories.


Caution (NI 9229/9239 with screw terminal) 
Electrostatic Discharge (ESD) can damage this product. 
To prevent damage, use industry-standard ESD 
prevention measures during installation, maintenance, 
and operation.


Caution (NI 9229/9239 with BNC) To ensure the 
specified EMC performance, you must install clamp-on 
ferrite beads (National Instruments part number 
611484-01) in accordance with the product installation 
instructions. Refer to the NI 9229/9239 product page on 
ni.com for purchasing information about clamp-on 
ferrite beads.
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Cable Requirements for EMC Compliance
Select and install cables for the NI 9229/9239 with BNC in 
accordance with the following requirements:


• Install a clamp-on ferrite bead (National Instruments part 
number 611461-01) on the BNC cable for each channel that you 
are connecting to on the NI 9229/9239. 


• Clamp-on ferrites must be connected to the BNC cable as close 
to the module as possible with a full turn as shown in Figure 2. 
Placing the ferrite elsewhere on the cable noticeably impairs its 
effectiveness.


Figure 2.  Installing a Ferrite
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Special Guidelines for Marine Applications
Some products are Lloyd’s Register (LR) Type Approved for 
marine (shipboard) applications. To verify Lloyd’s Register 
certification for a product, visit ni.com/certification and 
search for the LR certificate, or look for the Lloyd’s Register mark 
on the product label.


Caution In order to meet the EMC requirements for 
marine applications, install the product in a shielded 
enclosure with shielded and/or filtered power and 
input/output ports. In addition, take precautions when 
designing, selecting, and installing measurement probes 
and cables to ensure that the desired EMC performance is 
attained.
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Connecting the NI 9229/9239
The NI 9229/9239 provides connections for four simultaneously 
sampled, isolated analog input channels.


Figure 3.  Terminal/Connector Assignments of the NI 9229/9239
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The NI 9229/9239 with screw terminal has four 2-terminal 
detachable screw-terminal connectors. The NI 9229/9239 with 
BNC has four BNC connectors.


Note You must use 2-wire ferrules to create a secure 
connection when connecting more than one wire to a 
single terminal on the NI 9229/9239 with screw terminal.


You can connect ground-referenced or floating signal sources to 
the NI 9229/9239. Connect the positive signal of the signal source 
to the AI+ terminal or connector, and connect the negative signal 
of the signal source to the AI- terminal or connector. If you make a 
ground-referenced connection between the signal source and the 
NI 9229/9239, make sure the voltage on the AI+ and AI- 
connections are in the channel-to-earth safety voltage range to 
ensure proper operation of the NI 9229/9239. Refer to the 
Specifications section for more information about operating 
voltages and overvoltage protection. Refer to Figures 4 and 5 for 
illustrations of how to connect grounded and floating signal 
sources to the NI 9229/9239.
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Figure 4.   Connecting a Grounded Signal Source to the NI 9229/9239


Figure 5.  Connecting a Floating Signal Source to the NI 9229/9239
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The NI 9229/9239 analog input channels are floating with respect 
to earth ground and each other. The incoming analog signal on each 
channel is conditioned, buffered, and then sampled by a 24-bit 
Delta-Sigma ADC. 


Each channel provides an independent signal path and ADC, 
enabling you to sample all four channels simultaneously. Refer to 
Figure 6 for an illustration of the circuitry for one channel.


Figure 6.   Input Circuitry for One Channel of the NI 9229/9239
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Wiring for High-Vibration Applications
If an application using the NI 9229/9239 with screw terminal is 
subject to high vibration, National Instruments recommends that 
you either use ferrules to terminate wires to the detachable 
screw-terminal connector or use the NI 9971 backshell kit to 
protect the connections. Refer to Figure 7 for an illustration of 
using ferrules.


Figure 7.  2-Terminal Detachable Screw-Terminal Connector with Ferrule
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Understanding NI 9229/9239 Filtering
The NI 9229/9239 uses a combination of analog and digital 
filtering to provide an accurate representation of in-band signals 
while rejecting out-of-band signals. The filters discriminate 
between signals based on the frequency range, or bandwidth, of the 
signal. The three important bandwidths to consider are the 
passband, the stopband, and the alias-free bandwidth. 


The NI 9229/9239 represents signals within the passband, as 
quantified primarily by passband ripple and phase nonlinearity. All 
signals that appear in the alias-free bandwidth are either unaliased 
signals or signals that have been filtered by at least the amount of 
the stopband rejection.


Passband
The signals within the passband have frequency-dependent gain or 
attenuation. The small amount of variation in gain with respect to 
frequency is called the passband flatness. The digital filters of the 
NI 9229/9239 adjust the frequency range of the passband to match 
the data rate. Therefore, the amount of gain or attenuation at a 
given frequency depends on the data rate. Figure 8 shows typical 
passband flatness for the NI 9229/9239.
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Figure 8.   Typical Passband Response of the NI 9229/9239
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Alias-Free Bandwidth
Any signal that appears in the alias-free bandwidth of the 
NI 9229/9239 is not an aliased artifact of signals at a higher 
frequency. The alias-free bandwidth is defined by the ability of the 
filter to reject frequencies above the stopband frequency, and it is 
equal to the data rate minus the stopband frequency.


Understanding NI 9229/9239 Data Rates
The frequency of a master timebase (fM) controls the data rate (fs) of 
the NI 9229/9239. The NI 9229/9239 includes an internal master 
timebase with a frequency of 12.8 MHz, but the module also can 
accept an external master timebase or export its own master 
timebase. To synchronize the data rate of an NI 9229/9239 with 
other modules that use master timebases to control sampling, all of 
the modules must share a single master timebase source. Refer to 
the software help for information about configuring the master 
timebase source for the NI 9229/9239. Visit ni.com/info and 
enter cseriesdoc for information about C Series documentation.
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The following equation provides the available data rates of the 
NI 9229/9239:


fs =  


where n is any integer from 1 to 31.


However, the data rate must remain within the appropriate data rate 
range. Refer to the Specifications section for more information 
about the data rate range. When using the internal master timebase 
of 12.8 MHz, the result is data rates of 50 kS/s, 25 kS/s, 
16.667 kS/s, and so on down to 1.613 kS/s, depending on the value 
of n. When using an external timebase with a frequency other than 
12.8 MHz, the NI 9229/9239 has a different set of data rates.


Note The NI 9151 R Series Expansion chassis does not 
support sharing timebases between modules.


Sleep Mode
This module supports a low-power sleep mode. Support for sleep 
mode at the system level depends on the chassis that the module is 
plugged into. Refer to the chassis manual for information about 
support for sleep mode. If the chassis supports sleep mode, refer to 


fM 256÷
n---------------------
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the software help for information about enabling sleep mode. Visit 
ni.com/info and enter cseriesdoc for information about 
C Series documentation. 


Typically, when a system is in sleep mode, you cannot 
communicate with the modules. In sleep mode, the system 
consumes minimal power and may dissipate less heat than it does 
in normal mode. Refer to the Specifications section for more 
information about power consumption and thermal dissipation.


Specifications
The following specifications are typical for the range -40 °C to 70 °C 
unless otherwise noted. All voltages are relative to the AI- signal on 
each channel unless otherwise noted. The specifications are the same 
for the NI 9229 and the NI 9239 unless otherwise noted.


Input Characteristics
Number of channels.......................... 4 analog input channels


ADC resolution................................. 24 bits


Type of ADC.....................................Delta-Sigma
(with analog prefiltering)


Sampling mode .................................Simultaneous
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Internal master timebase (fM)
Frequency ................................... 12.8 MHz
Accuracy..................................... ±100 ppm max


Data rate range (fs) using internal master timebase
Minimum.................................... 1.613 kS/s
Maximum ................................... 50 kS/s


Data rate range (fs) using external master timebase
Minimum.................................... 390.625 S/s
Maximum ................................... 51.2 kS/s


Data rates1 (fs) ................................... , n = 1, 2, …, 31


Input voltage ranges (AI+ to AI-)2


1  The data rate must remain within the appropriate data rate range. Refer to the 
Understanding NI 9229/9239 Data Rates section for more information.


2  Refer to the Safety Guidelines section for more information about safe operating 
voltages.


Module Nominal (V) Typical (V) Minimum (V)


NI 9229 ±60 ±62.64 ±61.5


NI 9239 ±10 ±10.52 ±10.3


fM 256÷
n---------------------
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Overvoltage protection ..................... ±100 V


Input coupling...................................DC


Input impedance (AI+ to AI-)........... 1 MΩ


Accuracy, NI 9229


Measurement Conditions


Percent of 
Reading


(Gain Error)


Percent of 
Range*


(Offset Error)


Calibrated max (-40 °C to 70 °C) ±0.13% ±0.05%


Calibrated typ (23 °C ±5 °C) ±0.03% ±0.008%


Uncalibrated max (-40 °C to 70 °C) ±1.2% ±0.55%


Uncalibrated typ (23 °C ±5 °C) ±0.3% ±0.11%


* Range equals 62.64 V
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Accuracy, NI 9239


Input noise
NI 9229....................................... 320 μVrms


NI 9239....................................... 70 μVrms


Stability
Gain drift .................................... ±5 ppm/°C
Offset drift


NI 9229 ................................ ±150 μV/°C
NI 9239 ................................ ±26 μV/°C


Measurement Conditions


Percent of 
Reading


(Gain Error)


Percent of 
Range*


(Offset Error)


Calibrated max (-40 °C to 70 °C) ±0.13% ±0.06%


Calibrated typ (23 °C ±5 °C) ±0.03% ±0.008%


Uncalibrated max (-40 °C to 70 °C) ±1.4% ±0.70%


Uncalibrated typ (23 °C ±5 °C) ±0.3% ±0.11%


* Range equals 10.52 V
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Post calibration gain match
(ch-to-ch, 20 kHz)............................. 0.22 dB max


Phase mismatch (ch-to-ch)
NI 9229....................................... 0.045°/kHz max
NI 9239....................................... 0.075°/kHz max


Phase mismatch (module-to-module, max)
NI 9229....................................... (0.045°/kHz · fin) + 


(360° · fin/fM)


NI 9239 ...............................................(0.075°/kHz · fin) + 
(360° · fin/fM)


Phase nonlinearity (fs = 50 kS/s) ....... 0.11° max


Input delay ........................................ 40/fs + 3.3 μs


Passband
Frequency ................................... 0.453 · fs
Flatness (fs = 50 kS/s) ................. ±100 mdB max


Stopband
Frequency ................................... 0.547 · fs
Rejection..................................... 100 dB


Alias-free bandwidth ........................ 0.453 · fs
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-3 dB prefilter bandwidth
(fs = 50 kS/s)...................................... 24.56 kHz


Crosstalk (1 kHz).............................. -130 dB


CMRR (fin = 60 Hz)


NI 9229....................................... 116 dB
NI 9239....................................... 126 dB


SFDR (1 kHz, -60 dBFS).................. 128 dBFS


Total Harmonic Distortion (THD)
1 kHz, -1 dBFS........................... -99 dB
1 kHz, -20 dBFS......................... -105 dB
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MTBF
NI 9229/9239
with screw terminal .................... 662,484 hours at 25 °C; 


Bellcore Issue 6, Method 1, 
Case 3, Limited Part Stress 
Method


NI 9229/9239
with BNC.................................... 864,132 hours at 25 °C; 


Bellcore Issue 6, Method 1, 
Case 3, Limited Part Stress 
Method


Note Contact NI for Bellcore MTBF specifications at 
other temperatures or for MIL-HDBK-217F 
specifications.
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Power Requirements
Power consumption from chassis


Active mode
NI 9229/9239 with
screw terminal...................... 740 mW max
NI 9229/9239 with BNC...... 800 mW max


Sleep mode ................................. 25 μW max


Thermal dissipation
Active mode


NI 9229/9239 with
screw terminal...................... 760 mW max
NI 9229/9239 with BNC...... 820 mW max


Sleep mode ................................. 16 mW max
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Physical Characteristics
If you need to clean the module, wipe it with a dry towel.


Note For two-dimensional drawings and 
three-dimensional models of the C Series module and 
connectors, visit ni.com/dimensions and search by 
module number.


Screw-terminal wiring ...................... 16 AWG to 28 AWG copper 
conductor wire with 7 mm 
(0.28 in.) of insulation 
stripped from the end


Torque for screw terminals ............... 0.22 N · m to 0.25 N · m 
(1.95 lb · in. to  2.21 lb · in.)


Ferrules ............................................. 0.25 mm2 to 0.5 mm2


Weight
NI 9229/9239
with screw terminal .................... 147 g (5.2 oz)
NI 9229/9239
with BNC.................................... 169 g (6.0 oz)
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Safety
NI 9229/9239 with Screw Terminal Safety Voltages
Connect only voltages that are within the following limits.


Channel-to-channel isolation
Continuous ................................. 250 Vrms,


Measurement Category II
Withstand.................................... 1,390 V, verified by a 5 s 


dielectric withstand test


Channel-to-earth ground isolation
Continuous ................................. 250 Vrms,


Measurement Category II
Withstand.................................... 2,300 V, verified by a 5 s 


dielectric withstand test


Division 2 and Zone 2 hazardous locations applications
(Channel-to-channel and 
channel-to-earth ground) .................. 60 VDC,


Measurement Category I
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Measurement Category I is for measurements performed on 
circuits not directly connected to the electrical distribution system 
referred to as MAINS voltage. MAINS is a hazardous live electrical 
supply system that powers equipment. This category is for 
measurements of voltages from specially protected secondary 
circuits. Such voltage measurements include signal levels, special 
equipment, limited-energy parts of equipment, circuits powered by 
regulated low-voltage sources, and electronics.


Caution If using in Division 2 or Zone 2 hazardous 
locations applications, do not connect the NI 9229/9239 
with screw terminal to signals or use for measurements 
within Measurement Categories II, III, or IV.


Measurement Category II is for measurements performed on 
circuits directly connected to the electrical distribution system. 
This category refers to local-level electrical distribution, such as 
that provided by a standard wall outlet, for example, 115 V for U.S. 
or 230 V for Europe.


Caution Do not connect the NI 9229/9239 with screw 
terminal to signals or use for measurements within 
Measurement Categories III or IV.
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NI 9229/9239 with BNC Safety Voltages
Connect only voltages that are within the following limits.


Channel-to-channel isolation
Continuous ................................. 60 VDC, 


Measurement Category I
Withstand.................................... 1,000 V, verified by a 5 s 


dielectric withstand test


Channel-to-earth ground isolation
Continuous ................................. 60 VDC,


Measurement Category I
Withstand.................................... 1,000 V, verified by a 5 s 


dielectric withstand test


Measurement Category I is for measurements performed on 
circuits not directly connected to the electrical distribution system 
referred to as MAINS voltage. MAINS is a hazardous live 
electrical supply system that powers equipment. This category is 
for measurements of voltages from specially protected secondary 
circuits. Such voltage measurements include signal levels, special 
equipment, limited-energy parts of equipment, circuits powered by 
regulated low-voltage sources, and electronics.
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Caution Do not connect the NI 9229/9239 with BNC to 
signals or use for measurements within Measurement 
Categories II, III, or IV.


Hazardous Locations
U.S. (UL) ..........................................Class I, Division 2, 


Groups A, B, C, D, T4;
Class I, Zone 2,
AEx nA IIC T4


Canada (C-UL) .................................Class I, Division 2, 
Groups A, B, C, D, T4;
Class I, Zone 2, 
Ex nA IIC T4


Europe (DEMKO) ............................Ex nA IIC T4


Safety Standards
This product meets the requirements of the following standards of 
safety for electrical equipment for measurement, control, and 
laboratory use:


• IEC 61010-1, EN 61010-1


• UL 61010-1, CSA 61010-1
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Note For UL and other safety certifications, refer to the 
product label or the Online Product Certification section.


Electromagnetic Compatibility
This product meets the requirements of the following EMC 
standards for electrical equipment for measurement, control, and 
laboratory use:
• EN 61326-1 (IEC 61326-1): Class A emissions; Industrial 


immunity
• EN 55011 (CISPR 11): Group 1, Class A emissions
• AS/NZS CISPR 11: Group 1, Class A emissions
• FCC 47 CFR Part 15B: Class A emissions
• ICES-001: Class A emissions


Note In the United States (per FCC 47 CFR), 
Class A equipment is intended for use in commercial, 
light-industrial, and heavy-industrial locations. 
In Europe, Canada, Australia and New Zealand 
(per CISPR 11) Class A equipment is intended for use 
only in heavy-industrial locations.
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Note Group 1 equipment (per CISPR 11) is any 
industrial, scientific, or medical equipment that does not 
intentionally generates radio frequency energy for the 
treatment of material or inspection/analysis purposes.


Note For EMC declarations and certifications, refer to 
the Online Product Certification section.


CE Compliance
This product meets the essential requirements of applicable 
European Directives as follows:


• 2006/95/EC; Low-Voltage Directive (safety)


• 2004/108/EC; Electromagnetic Compatibility Directive 
(EMC)


Online Product Certification
To obtain product certifications and the Declaration of Conformity 
(DoC) for this product, visit ni.com/certification, search by 
module number or product line, and click the appropriate link in 
the Certification column.
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Shock and Vibration
To meet these specifications, you must panel mount the system. If 
you are using the NI 9229/9239 with screw terminal, you also must 
either affix ferrules to the ends of the terminal wires or use the 
NI 9971 backshell kit to protect the connections.


Operating vibration
Random (IEC 60068-2-64)......... 5 grms, 10 Hz to 500 Hz


Sinusoidal (IEC 60068-2-6) ....... 5 g, 10 Hz to 500 Hz


Operating shock
(IEC 60068-2-27).............................. 30 g, 11 ms half sine,


50 g, 3 ms half sine,
18 shocks at 6 orientations


Environmental
Refer to the manual for the chassis you are using for more 
information about meeting these specifications.


Operating temperature
(IEC 60068-2-1, IEC 60068-2-2) ..... -40 °C to 70 °C 


Storage temperature
(IEC 60068-2-1, IEC 60068-2-2) ..... -40 °C to 85 °C


Ingress protection.............................. IP 40
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Operating humidity
(IEC 60068-2-56).............................. 10% to 90% RH,


noncondensing 


Storage humidity
(IEC 60068-2-56).............................. 5% to 95% RH,


noncondensing 


Pollution Degree ............................... 2


Maximum altitude............................. 2,000 m


Indoor use only.


Environmental Management
NI is committed to designing and manufacturing products in an 
environmentally responsible manner. NI recognizes that 
eliminating certain hazardous substances from our products is 
beneficial to the environment and to NI customers.


For additional environmental information, refer to the Minimize 
Our Environmental Impact Web page at ni.com/environment. 
This page contains the environmental regulations and directives 
with which NI complies, as well as other environmental 
information not included in this document.
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Waste Electrical and Electronic Equipment (WEEE)
EU Customers At the end of the product life cycle, 
all products must be sent to a WEEE recycling center. 
For more information about WEEE recycling centers, 
National Instruments WEEE initiatives, and compliance 
with WEEE Directive 2002/96/EC on Waste and 
Electronic Equipment, visit ni.com/environment/
weee.


Calibration
You can obtain the calibration certificate and information about 
calibration services for the NI 9229/9239 at ni.com/
calibration.


Calibration interval ........................... 1 year


RoHS
National Instruments


 (RoHS)
National Instruments RoHS
ni.com/environment/rohs_china (For information 
about China RoHS compliance, go to ni.com/
environment/rohs_china.)
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Where to Go for Support
The National Instruments website is your complete resource for 
technical support. At ni.com/support you have access to 
everything from troubleshooting and application development 
self-help resources to email and phone assistance from 
NI Application Engineers.


Visit ni.com/services for NI Factory Installation Services, 
repairs, extended warranty, and other services.


Visit ni.com/register to register your National Instruments 
product. Product registration facilitates technical support and 
ensures that you receive important information updates from NI. 


A Declaration of Conformity (DoC) is our claim of compliance 
with the Council of the European Communities using the 
manufacturer’s declaration of conformity. This system affords the 
user protection for electromagnetic compatibility (EMC) and 
product safety. You can obtain the DoC for your product by visiting 
ni.com/certification. If your product supports calibration, 



http://www.ni.com/certification

http://www.ni.com/support

http://www.ni.com/services

http://www.ni.com/register
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you can obtain the calibration certificate for your product at 
ni.com/calibration.


National Instruments corporate headquarters is located at 11500 
North Mopac Expressway, Austin, Texas, 78759-3504. National 
Instruments also has offices located around the world. For 
telephone support in the United States, create your service request 
at ni.com/support or dial 1 866 ASK MYNI (275 6964). For 
telephone support outside the United States, visit the Worldwide 
Offices section of ni.com/niglobal to access the branch office 
websites, which provide up-to-date contact information, support 
phone numbers, email addresses, and current events.



http://www.ni.com/calibration

http://www.ni.com/support

http://www.ni.com/niglobal
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This document describes how to use the National Instruments 9263 
and includes specifications and terminal assignments for the NI 9263. 
Visit ni.com/info and enter rdsoftwareversion to determine 
which software you need for the modules you are using. For 
information about installing, configuring, and programming the 
system, refer to the system documentation. Visit ni.com/info and 
enter cseriesdoc for information about C Series documentation.


Note The safety guidelines and specifications in this 
document are specific to the NI 9263. The other 
components in the system might not meet the same safety 
ratings and specifications. Refer to the documentation for 
each component in the system to determine the safety 
ratings and specifications for the entire system. Visit 
ni.com/info and enter cseriesdoc for information 
about C Series documentation.


Safety Guidelines
Operate the NI 9263 only as described in these operating 
instructions.


Hot Surface This icon denotes that the component may be 
hot. Touching this component may result in bodily injury.
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Safety Guidelines for Hazardous Voltages
If hazardous voltages are connected to the module, take the 
following precautions. A hazardous voltage is a voltage greater 
than 42.4 Vpk or 60 VDC to earth ground.


Caution Ensure that hazardous voltage wiring is 
performed only by qualified personnel adhering to local 
electrical standards.


Caution Do not mix hazardous voltage circuits and 
human-accessible circuits on the same module.


Caution Make sure that devices and circuits connected to 
the module are properly insulated from human contact.


Caution When module terminals are hazardous voltage 
LIVE (>42.4 Vpk/60 VDC), you must ensure that devices 
and circuits connected to the module are properly 
insulated from human contact. You must use the NI 9932 
connector backshell kit to ensure that the terminals are 
not accessible.
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Figure 1 shows the NI 9932 connector backshell.


Figure 1.  NI 9932 Connector Backshell


Safety Guidelines for Hazardous Locations
The NI 9263 is suitable for use in Class I, Division 2, Groups A, B, 
C, D, T4 hazardous locations; Class I, Zone 2, AEx nA IIC T4, and 
Ex nA IIC T4 hazardous locations; and nonhazardous locations 
only. Follow these guidelines if you are installing the NI 9263 in a 
potentially explosive environment. Not following these guidelines 
may result in serious injury or death.
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Caution Do not disconnect I/O-side wires or connectors 
unless power has been switched off or the area is known 
to be nonhazardous.


Caution Do not remove modules unless power has been 
switched off or the area is known to be nonhazardous.


Caution Substitution of components may impair 
suitability for Class I, Division 2.


Caution For Zone 2 applications, install the system 
in an enclosure rated to at least IP 54 as defined by 
IEC 60529 and EN 60529.


Special Conditions for Hazardous Locations Use in Europe
This equipment has been evaluated as Ex nA IIC T4 equipment 
under DEMKO Certificate No. 07 ATEX 0626664X. Each module 
is marked  II 3G and is suitable for use in Zone 2 hazardous 
locations, in ambient temperatures of –40 °C ≤ Ta ≤ 70 °C. If you 
are using the NI 9263 in Gas Group IIC hazardous locations, you 
must use the device in an NI chassis that has been evaluated as 
Ex nC IIC T4, EEx nC IIC T4, Ex nA IIC T4, or Ex nL IIC T4 
equipment.
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Special Conditions for Marine Applications
Some modules are Lloyd’s Register (LR) Type Approved for 
marine applications. To verify Lloyd’s Register certification, visit 
ni.com/certification and search for the LR certificate, or 
look for the Lloyd’s Register mark on the module.


Caution To meet radio frequency emission requirements 
for marine applications, use shielded cables and install 
the system in a metal enclosure. Suppression ferrites 
must be installed on power supply inputs near power 
entries to modules and controllers. Power supply and 
module cables must be separated on opposite sides of the 
enclosure and must enter and exit through opposing 
enclosure walls.
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Connecting the NI 9263
The NI 9263 has a 10-terminal, detachable screw-terminal 
connector that provides connections for 4 analog output channels.


Figure 2.  NI 9263 Terminal Assignments


AO0
COM
AO1
COM
AO2
COM
AO3
COM
NC
COM


0
1
2
3
4
5
6
7
8
9
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Each channel of the NI 9263 has an AO terminal and a common 
terminal, COM, and there is an additional COM terminal at the 
bottom of the connector. All of the COM terminals are internally 
connected to the isolated ground reference of the module. You can 
connect a load to each channel of the NI 9263. Connect the positive 
lead of the load to the AO terminal, and the ground of the load to 
the corresponding COM terminal. Refer to Figure 3 for an 
illustration of connecting a load to the NI 9263.


Figure 3.  Connecting a Load to the NI 9263


Note You must use 2-wire ferrules to create a secure 
connection when connecting more than one wire to a 
single terminal on the NI 9263.


NI 9263 COM


AO


Load
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Each channel has a digital-to-analog converter (DAC) that 
produces a voltage signal. Each channel also has overvoltage 
and short-circuit protection. Refer to the Specifications section 
for more information about the overvoltage and short-circuit 
protection. Refer to Figure 4 for an illustration of the output 
circuitry for one channel of the NI 9263.


Figure 4.  Output Circuitry for One Channel of the NI 9263


When the module powers on, the channels output the startup 
voltage. Refer to the Specifications section for more information 
about startup voltage. Refer to the software help for information 


AO


COM


NI 9263


AmpIsolated DAC
Overvoltage/
Short-Circuit
Protection
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about configuring startup output states in software. Visit 
ni.com/info and enter cseriesdoc for information about 
C Series documentation.


Wiring for High-Vibration Applications
If an application is subject to high vibration, National Instruments 
recommends that you either use ferrules to terminate wires to the 
detachable screw-terminal connector or use the NI 9932 backshell 
kit to protect the connections. Refer to Figure 5 for an illustration 
of using ferrules. Refer to Figure 1 for an illustration of the 
NI 9932 connector backshell.


Figure 5.  10-Terminal Detachable Screw-Terminal Connector with Ferrule
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Sleep Mode
This module supports a low-power sleep mode. Support for sleep 
mode at the system level depends on the chassis that the module is 
plugged into. Refer to the chassis manual for information about 
support for sleep mode. If the chassis supports sleep mode, refer to 
the software help for information about enabling sleep mode. Visit 
ni.com/info and enter cseriesdoc for information about 
C Series documentation.


Typically, when a system is in sleep mode, you cannot 
communicate with the modules. In sleep mode, the system 
consumes minimal power and may dissipate less heat than it does 
in normal mode. Refer to the Specifications section for more 
information about power consumption and thermal dissipation.
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Specifications
The following specifications are typical for the range –40 to 70 °C
unless otherwise noted. All voltages are relative to COM unless 
otherwise noted.


Output Characteristics
Number of channels.......................... 4 analog output channels


DAC resolution ................................. 16 bits


Type of DAC..................................... String


Power-on output state .......................Channels off


Startup voltage .................................. 0 V1


Power-down voltage ......................... 0 V2


1  When the module powers on, a glitch occurs for 20 μs peaking at –1.5 V.
2  The power-down voltage peaks at 1.8 V before exponentially discharging to 0 V in 


100 μs. You can add a 10 kΩ load to reduce the peak voltage.
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Output voltage range
Nominal ...................................... ±10 V
Minimum.................................... ±10.4 V
Typical ........................................ ±10.7 V
Maximum ...................................±11 V


Current drive ..................................... ±1 mA per channel max


Output impedance............................. 2 Ω 


Accuracy


Measurement Conditions


Percent of 
Reading


(Gain Error)


Percent of 
Range*


(Offset Error)


Calibrated, max (–40 to 70 °C) 0.35% 0.75%


Calibrated, typ (25 °C, ±5 °C) 0.03% 0.1%


Uncalibrated, max (–40 to 70 °C) 2.2% 1.7%


Uncalibrated, typ (25 °C, ±5 °C) 0.3% 0.25%


* Range equals ±10.7 V
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Stability
Gain drift .................................... 14 ppm/°C
Offset drift .................................. 110 μV/°C


Protection
Overvoltage ................................ ±30 V
Short-circuit................................ Indefinitely


Update time


Noise
Updating at 100 kS/s .................. 600 μVrms


Not updating............................... 260 μVrms 


Number of
Channels


Update Time for
NI cRIO-9151 R Series


Expansion Chassis
Update Time for
All Other Chassis


1 3.5 μs min 3 μs min


2 6.5 μs min 5 μs min


3 9 μs min 7.5 μs min


4 12 μs min 9.5 μs min
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Slew rate ........................................... 4 V/μs


Crosstalk ........................................... 76 dB


Settling time (100 pF load, to 1 LSB)
Full-scale step............................. 20 μs
1 V step....................................... 13 μs
0.1 V step.................................... 10 μs


Capacitive drive ................................ 1,500 pF min


Monotonicity..................................... 16 bits


DNL .................................................. ±1 LSB max


INL (endpoint) .................................. ±12 LSB max


MTBF ............................................... 1,732,619 hours at 25 °C; 
Bellcore Issue 2, Method 1, 
Case 3, Limited Part Stress 
Method


Note Contact NI for Bellcore MTBF specifications 
at other temperatures or for MIL-HDBK-217F 
specifications.
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Power Requirements
Power consumption from chassis


Active mode (at –40 °C)............. 500 mW max
Sleep mode ................................. 25 μW max


Thermal dissipation (at 70 °C)
Active mode ............................... 750 mW max
Sleep mode ................................. 25 μW max


Physical Characteristics
If you need to clean the module, wipe it with a dry towel.


Note For two-dimensional drawings and 
three-dimensional models of the C Series module and 
connectors, visit ni.com/dimensions and search by 
module number.


Screw-terminal wiring ...................... 12 to 24 AWG copper 
conductor wire with 10 mm 
(0.39 in.) of insulation 
stripped from the end


Torque for screw terminals ............... 0.5 to 0.6 N · m 
(4.4 to 5.3 lb · in.)
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Ferrules ............................................. 0.25 mm2 to 2.5 mm2


Weight............................................... 150 g (5.3 oz)


Safety
Isolation Voltages
Connect only voltages that are within the following limits.


Channel-to-channel...........................None


Channel-to-earth ground
Continuous ................................. 250 Vrms,


Measurement Category II
Withstand.................................... 2,300 Vrms, verified by a 5 s 


dielectric withstand test


Division 2 and Zone 2 hazardous locations applications
(Channel-to-earth ground) ................ 60 VDC,


Measurement Category I


Measurement Category I is for measurements performed on 
circuits not directly connected to the electrical distribution system 
referred to as MAINS voltage. MAINS is a hazardous live electrical 
supply system that powers equipment. This category is for 
measurements of voltages from specially protected secondary 
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circuits. Such voltage measurements include signal levels, special 
equipment, limited-energy parts of equipment, circuits powered by 
regulated low-voltage sources, and electronics.


Caution Do not connect to signals or use for 
measurements within Measurement Categories II,
III, or IV.


Measurement Category II is for measurements performed on 
circuits directly connected to the electrical distribution system. 
This category refers to local-level electrical distribution, such as 
that provided by a standard wall outlet, for example, 115 V for U.S. 
or 230 V for Europe.


Caution Do not connect to signals or use for 
measurements within Measurement Categories III or IV.
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Hazardous Locations
U.S. (UL) ..........................................Class I, Division 2, 


Groups A, B, C, D, T4;
Class I, Zone 2,
AEx nA IIC T4


Canada (C-UL) .................................Class I, Division 2, 
Groups A, B, C, D, T4;
Class I, Zone 2, 
Ex nA IIC T4


Europe (DEMKO).............................Ex nA IIC T4


Safety Standards
This product meets the requirements of the following standards of 
safety for electrical equipment for measurement, control, and 
laboratory use:


• IEC 61010-1, EN 61010-1


• UL 61010-1, CSA 61010-1


Note For UL and other safety certifications, refer to the 
product label or the Online Product Certification section.
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Electromagnetic Compatibility
This product meets the requirements of the following EMC 
standards for electrical equipment for measurement, control, 
and laboratory use:


• EN 61326 (IEC 61326): Class A emissions; Industrial 
immunity


• EN 55011 (CISPR 11): Group 1, Class A emissions


• AS/NZS CISPR 11: Group 1, Class A emissions


• FCC 47 CFR Part 15B: Class A emissions


• ICES-001: Class A emissions


Note For the standards applied to assess the EMC of this 
product, refer to the Online Product Certification section.


Note For EMC compliance, operate this device with 
shielded cables.
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CE Compliance
This product meets the essential requirements of applicable 
European Directives as follows:


• 2006/95/EC; Low-Voltage Directive (safety)


• 2004/108/EC; Electromagnetic Compatibility Directive 
(EMC)


Online Product Certification
Refer to the product Declaration of Conformity (DoC) for 
additional regulatory compliance information. To obtain 
product certifications and the DoC for this product, visit ni.com/
certification, search by module number or product line, and 
click the appropriate link in the Certification column.


Shock and Vibration
To meet these specifications, you must panel mount the system and 
either affix ferrules to the ends of the terminal wires or use the 
NI 9932 backshell kit to protect the connections.


Operating vibration
Random (IEC 60068-2-64)......... 5 grms, 10 to 500 Hz


Sinusoidal (IEC 60068-2-6) ....... 5 g, 10 to 500 Hz
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Operating shock
(IEC 60068-2-27).............................. 30 g, 11 ms half sine,


50 g, 3 ms half sine,
18 shocks at 6 orientations


Environmental
National Instruments C Series modules are intended for indoor use 
only but may be used outdoors if installed in a suitable enclosure. 
Refer to the manual for the chassis you are using for more 
information about meeting these specifications.


Operating temperature
(IEC 60068-2-1, IEC 60068-2-2) ..... –40 to 70 °C 


Storage temperature
(IEC 60068-2-1, IEC 60068-2-2) ..... –40 to 85 °C


Ingress protection.............................. IP 40


Operating humidity
(IEC 60068-2-56).............................. 10 to 90% RH,


noncondensing 


Storage humidity
(IEC 60068-2-56).............................. 5 to 95% RH,


noncondensing 
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Maximum altitude............................. 2,000 m 


Pollution Degree ............................... 2


Environmental Management
National Instruments is committed to designing and manufacturing 
products in an environmentally responsible manner. NI recognizes 
that eliminating certain hazardous substances from our products is 
beneficial to the environment and to NI customers.


For additional environmental information, refer to the NI and the 
Environment Web page at ni.com/environment. This page 
contains the environmental regulations and directives with which 
NI complies, as well as other environmental information not 
included in this document.


Waste Electrical and Electronic Equipment (WEEE)
EU Customers At the end of the life cycle, all products 
must be sent to a WEEE recycling center. For more 
information about WEEE recycling centers and National 
Instruments WEEE initiatives, visit ni.com/
environment/weee.
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Calibration
You can obtain the calibration certificate and information about 
calibration services for the NI 9263 at ni.com/calibration.


Calibration interval ........................... 1 year


RoHS
National Instruments


 (RoHS)
National Instruments RoHS
ni.com/environment/rohs_china (For information 
about China RoHS compliance, go to ni.com/
environment/rohs_china.)
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Where to Go for Support
The National Instruments Web site is your complete resource for 
technical support. At ni.com/support you have access to 
everything from troubleshooting and application development 
self-help resources to email and phone assistance from 
NI Application Engineers.


National Instruments corporate headquarters is located at 
11500 North Mopac Expressway, Austin, Texas, 78759-3504. 
National Instruments also has offices located around the world to 
help address your support needs. For telephone support in the 
United States, create your service request at ni.com/support 
and follow the calling instructions or dial 512 795 8248. For 
telephone support outside the United States, contact your local 
branch office: 


Australia 1800 300 800, Austria 43 662 457990-0, 
Belgium 32 (0) 2 757 0020, Brazil 55 11 3262 3599, 
Canada 800 433 3488, China 86 21 5050 9800, 
Czech Republic 420 224 235 774, Denmark 45 45 76 26 00, 
Finland 358 (0) 9 725 72511, France 01 57 66 24 24, 
Germany 49 89 7413130, India 91 80 41190000, 
Israel 972 3 6393737, Italy 39 02 41309277, Japan 0120-527196, 
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Korea 82 02 3451 3400, Lebanon 961 (0) 1 33 28 28, 
Malaysia 1800 887710, Mexico 01 800 010 0793, 
Netherlands 31 (0) 348 433 466, New Zealand 0800 553 322, 
Norway 47 (0) 66 90 76 60, Poland 48 22 328 90 10, 
Portugal 351 210 311 210, Russia 7 495 783 6851, 
Singapore 1800 226 5886, Slovenia 386 3 425 42 00, 
South Africa 27 0 11 805 8197, Spain 34 91 640 0085, 
Sweden 46 (0) 8 587 895 00, Switzerland 41 56 2005151, 
Taiwan 886 02 2377 2222, Thailand 662 278 6777, 
Turkey 90 212 279 3031, United Kingdom 44 (0) 1635 523545
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DCA-400M-24C
Electromagnets for Automation » Heavy Duty Round 24 Volt DC.

24 VDC Electromagnet, 4.00° Dia. Electromagnet, 2.00" Helght Electromagnet, 24

Vot OC Input
NUMBER DCA-400M-24C
PoF View pof
DIAMETER 400
HEIGHT 200
THREADS s16-18
croc 100
voLts oc 2
WarTs »
coro mesTYLE
WeEIGHT 70

POWER 80



