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NOTES, CAUTIONS AND WARNINGS

Note: Denotes helpful information intended to provide tips for better 
use of the product.

CAUTION: Denotes a hazard. Failure to follow instructions could 
result in minor personal injury and/or property damage. Included 
text gives proper procedures.

WARNING: Denotes a hazard. Failure to follow instructions could 
result in SEVERE personal injury and/or property damage. Included 
text gives proper procedures.

See the ETS-Lindgren Product Information BulletinProduct Information Bulletin  for safety, regulatory, and other product 
marking information
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See the ETS-Lindgren Product Information Bulletin for safety, regulatory, and other product 
marking information.

Refer to Manual: When product is marked with this symbol, see the instruction manual for 
additional information. Manuals are available for download at ets-lindgren.com, or contact 
ETS-Lindgren Technical Support.

High Voltage: Indicates presence of hazardous voltage. Unsafe practice could result in 
severe personal injury or death.

Only qualified personnel should operate (or service) this equipment. The electrical 
installation of this product should be accomplished by an individual who is authorized to 
so do by the appropriate local authority. The installation should be in compliance with local 
electrical safety codes.

Heavy Object: Unassisted lifting can cause injury. Mechanical assistance is required.

Stay clear of moving components during operation of equipment. Moving and/or falling 
equipment can cause serious injury.

NEVER ROCK OR TILT: Tipping or rocking may cause serious injury or death.

Keep hands clear: Moving parts can crush and cut. 

Pinch Points: Keep hands clear during operation.

Laser Warning: Denotes a laser is part of the operating system of the device. Do not stare 
into beam or view directly with optical instruments.

Do not fully enter chamber. Check chamber prior to closing door. It is not an inhabitable 
space.

Do not make any modifications to this unit without consulting the factory directly.

Before servicing: Contact ETS-Lindgren. Servicing (or modifying) the unit by yourself 
may void your warranty. If you attempt to service the unit by yourself, disconnect all 
electrical power before starting. There are voltages at many points in the instrument 
which could, if contacted, cause personal injury. Only trained service personnel should 
perform adjustments and/or service procedures upon this instrument. Capacitors inside 
this instrument may still be charged even when instrument is disconnected from its power 
source.

Protective Earth Ground (Safety Ground): Indicates protective earth terminal. You should 
provide uninterruptible safety earth ground from the main power source to the product 
input wiring terminals, power cord, or supplied power cord set. 

Before power is applied to this instrument, ground it properly through the protective 
conductor of the AC power cable to a power source provided with the protective earth 
contact. Any interruption of the protective (grounding) conductor, inside or outside the 
instrument, or disconnection of the protective earth terminal could result in personal injury.

WARRANTY

SAFETY INFORMATION
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INTRODUCTION
​The ETS-Lindgren AMS-5706 5G Compact Antenna Test Range is a ​The ETS-Lindgren AMS-5706 5G Compact Antenna Test Range is a 
three-dimensional measurement system for 5G mmWave wireless devices three-dimensional measurement system for 5G mmWave wireless devices 
over the frequency range of 24.25 - 43.5 GHz. It tests passive and modulated over the frequency range of 24.25 - 43.5 GHz. It tests passive and modulated 
signals. This indirect far field system is recommended for 3GPP and CTIA™ signals. This indirect far field system is recommended for 3GPP and CTIA™ 
and 5G conformance and performance testing (EIRP, TRP, EIS, TIS) and radio and 5G conformance and performance testing (EIRP, TRP, EIS, TIS) and radio 
interoperability.  The AMS-5706 is optimized to handle millimeter wave antenna interoperability.  The AMS-5706 is optimized to handle millimeter wave antenna 
arrays up to 45 cm in diameter, with or without antenna feed ports.arrays up to 45 cm in diameter, with or without antenna feed ports.

This RF-shielded anechoic enclosure is mobile (on wheels) and is shareable and This RF-shielded anechoic enclosure is mobile (on wheels) and is shareable and 
suitable for small spaces. The AMS-5706 also utilizes ETS-Lindgren's EMQuest™ suitable for small spaces. The AMS-5706 also utilizes ETS-Lindgren's EMQuest™ 
EMQ-100 Antenna Measurement Software as its data acquisition and analysis EMQ-100 Antenna Measurement Software as its data acquisition and analysis 
package. package. 

Note:
ETS-Lindgren may 
substitute a similar 
part or new part 
number with the same 
functionality for another 
part/part number. 
Contact ETS-Lindgren 
for any questions about 
part numbers and 
ordering parts.

This assembly contains 
a laser. Do not stare 
into beam or view 
directly with optical 
instruments.

High Voltage: 
Unsafe practice could 
result in severe personal 
injury or death.

Standard Configuration

•	 Alignment Laser

•	 Antennas

•	 Antenna Feed Positioner

•	 Cables

•	 EMQuest Software 

•	 Precision MAPS (Multi‐Axis Positioning System) 

•	 Mounts 

•	 Parabolic reflector

•	 Power, RF, USB Slip Ring
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ETS-Lindgren Product Information Bulletin

See the ETS-Lindgren Product Information Bulletin included with your 
shipment for the following:

•	 Safety, regulatory, and other product marking information

•	 Steps to receive your shipment

•	 Steps to return a component for service

•	 ETS-Lindgren calibration service

•	 ETS-Lindgren contact information

Before assembling, 
installing, or connecting 
any components, follow 
the safety information 
in the ETS-Lindgren 
Product Information 
Bulletin included with 
your shipment.
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MAINTENANCE

Routine Maintenance

Before performing any maintenance, follow the safety information in the 
ETS-Lindgren Product Information Bulletin included with your shipment. 
Maintenance is limited to the components as described in this manual. If you 
have any questions concerning maintenance, contact ETS-Lindgren Technical 
Support.

•	 Perform routine visual inspections. Inspect before operating. Do not 
operate the AMS-5706 if there is any damage to the chamber, any peripheral 
equipment, or cabling.

•	 Check absorber for damage. Contact ETS-Lindgren to replace any damaged 
absorber

•	 Check for excessive rotation. Attempt to rotate the turntable top by hand. 
Excessive rotation may indicate a loose drive component.

•	 Listen for excessive noise. Listen for excessive or unusual noise during 
turntable operation. Perform maintenance if necessary or call ETS-Lindgren 
Technical Support.

•	 Check cables for wear. Ensure they are clear of potential damage from 
moving parts.

Before assembling, 
installing, or connecting 
any components, follow 
the safety information 
in the ETS-Lindgren 
Product Information 
Bulletin included with 
your shipment.

Note:
Maintenance of the 
AMS-5706 is limited to 
external components 
described in the 
following sections. If 
you have questions 
concerning this or any 
other maintenance, 
contact ETS-Lindgren 
Technical Support.

WARRANTY

Only qualified 
personnel should 
operate (or service) 
this equipment. 
If you have any 
questions concerning 
maintenance, contact 
ETS-Lindgren Technical 
Support. Warranty may 
be voided if equipment 
is damaged by 
improperly performed 
maintenance.

Note:
The AMS-5706 must 
be protected against 
humidity, water, dirt or 
condense water.

Foam Gasket Maintenance

•	 Inspect the foam gaskets at the RF hatches 
to make sure they are recessed in the groove 
located at the back of the channel. If a gasket is 
not recessed, replace it with new foam gasket 
(part# 1622208). 

•	 Order replacement gasket (part# 1622208) from 
ETS-Lindgren.

Foam Gasket Removal

1.	 Grab one end with needle-nose pliers and 
gently pull the gasket out from the groove. 
There is adhesive on the side of the gasket 
facing the groove. 

2.	 Gently peel off the foam gaskets starting at 
one end. 

3.	 Clean all remaining adhesive residue with 
rubbing alcohol. 

Gasket Padded Top

Gasket Adhesive Back
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Foam Gasket Installation

1.	 Cut new replacement Foam Door Gasket (1622208) to size, if needed. 

2.	 Prepare mating surface by cleaning with rubbing alcohol.

3.	 Peel protective backer off the foam door gasket's adhesive side and apply 
it to the door's inner channel. 

4.	 Place the gasket into the groove with the adhesive side facing the groove. 
Do not twist the gasket and do not place the gasket to the side of the 
groove.

5.	 Ensure the corner intersections have no visible gaps between the gasket 
sections. The top outer row must extend to both corners to meet and 
support the outer top rows. The outer bottom row should extend to meet 
the outer side rows in the bottom corner.

Air Vents
The air vents on the AMS-5706 must be checked to make sure that free airflow 
exists to ensure optimum cooling. A small soft brush or low pressure air may be 
used to clean the honeycomb.

Electrical installation 
must be performed by 
a qualified electrician, 
and in accordance 
with local and national 
electrical standards.

Moving and/or falling 
equipment can cause 
serious injury.

Keep hands clear:
Moving parts can crush 
and cut.

Pinch Points:
Keep hands clear during 
operation.

Heavy Object: 
Unassisted lifting can 
cause injury. Mechanical 
assistance is required.

Never rock or tilt: 
Use caution not to tip 
the equipment when 
moving sections.

12-Month Service

Bearing Grease

Ensure main bearing is greased per manufacturer specifications. Grease is 
provided with assembly. Use a grease gun at the Zerk fitting to discharge 
grease into the bearing. 
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WARRANTY

Only qualified 
personnel should 
operate (or service) 
this equipment. 
If you have any 
questions concerning 
maintenance, contact 
ETS-Lindgren Technical 
Support. .

Electrical installation 
must be performed by 
a qualified electrician, 
and in accordance 
with local and national 
electrical standards.

Never rock or tilt: 
Use caution not to tip 
the equipment when 
moving sections.

Heavy Object: 
Unassisted lifting can 
cause injury. Mechanical 
assistance is required.

This assembly contains 
a laser. Do not stare 
into beam or view 
directly with optical 
instruments.

Safety Precautions 

•	 Electrical installation should be accomplished by individuals authorized by 
the appropriate local authority and the installation must be completed in 
compliance with local electrical safety codes.

•	 Never rock or tilt. Use caution when moving individual sections to prevent 
them from tipping.

•	 Do not perform maintenance while the equipment is operating.

•	 Moving parts can crush and cut. Keep hands clear.

•	 Falling equipment can cause injury and damage to equipment. Use caution.

•	 Do not attempt to step inside or crawl inside the chamber. It is not an 
inhabitable space.

•	 When using kneeling pad, use caution to keep door open.

•	 Do not stare into the laser beam or view directly with optical instruments.

•	 The laser and light switch are on the interior 
wall between the RF Shielded Hatches. Make 
sure they are off when the system is not in 
use.

Laser/Light 
Switch Enclosure

Service Procedures

For the steps to return a system or system component to ETS-Lindgren for 
service, see the Product Information Bulletin included with your shipment or 
contact ETS-Lindgren Technical Support.
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Note:
ETS-Lindgren may 
substitute a similar 
part or new part 
number with the same 
functionality for another 
part/part number. 
Contact ETS-Lindgren 
for any questions about 
part numbers and 
ordering parts.

Replacement Parts

For replacement parts, contact ETS-Lindgren Technical Support. 

Part Description Part Number

AMS-5706 RF Cable Kit 1745976

Cable, 1.85MM(M)-1.85MM(M) 67 GHz, 54 in 1746258

Cable, 1.85MM(M)-1.85MM(M) 67 GHz, 82 in 1746259

Cable, 1.85MM(M)-1.85MM(M) 67 GHz, 86 in 1746260

Cable, 1.85MM(M)-1.85MM(M) 67 GHz, 6 in 1743851

Cable, 1.85MM(M)-1.85MM(M) 67 GHz, 12 in 1743858

Cable, 1.85MM(M)-1.85MM(M) 67 GHz, 18 in 1743859

Cable, 1.85MM(M)-1.85MM(M) 67 GHz, 24 in 1743862

Foam Door Gasket 1622208

Precision MAPS Absorber, LFB, 3PCL, Blue, Velc, Phi 1708229

Precision MAPS Absorber, A5028, Blue, Velc, 5706 TP 1745186

Precision MAPS Absorber, A5028, Blue, Velc, 5706 LW 1745181

Precision MAPS Absorber, A5028, Blue, Velc, 5706 B1 1745182

Precision MAPS Absorber, A5028, Blue, Velc, 5706 B2 1745183

Brass Push Bolt Lock Set 1693961

Bearing Grease 1747859

1745186

1745181

1745182

1745183

1708229
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Heavy Object: 
Unassisted lifting can 
cause injury. Mechanical 
assistance is required.

Never rock or tilt: 
Use caution not to tip 
the equipment when 
moving sections.

Moving and/or falling 
equipment can cause 
serious injury.

Keep hands clear:
Moving parts can crush 
and cut.

Pinch Points:
Keep hands clear during 
operation.

SPECIFICATIONS

Physical Specifications

Typical Exterior Dimensions (Nominal): 4.4 m x 2.1 m x 2.0 m (14.4 ft x 6.8 ft x 6.7 ft)

Max DUT Weight: 10 kg (22.0 lb)

Maximum Antenna Array Size: 45 cm; 24.25 - 43.5 GHz

Electrical Specifications

​Voltage (VAC), DUT Positioner Drive System: 208/240; IEC 320 C14

Equipment/DUT: 115/230; IEC 320 C14

Hertz (Hz): 50/60 Hz

Current (​A) Drive System: 20 A

Current (​A) Equipment/DUT: 5 A

2.1 m
(6.8 ft)

4.4 m
(14.4 ft)

Overall Dimensions
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2.0 m
(6.7 ft)

Side View

Exploded View 
(shown in mm and in)
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INSTALLATION

Locating the AMS-5706

Before moving the AMS‐5706, verify that the dimensions of the hallway 
and doorway meet those outlined in the physical dimensions section in 
Specifications. If the dimensions are acceptable, ensure the hatch is closed and 
power has been removed from the system. Then release the brake from each 
caster and relocate the system. 

If the dimensions of the hallway and doorway do not meet those illustrated, the 
system will need to be disassembled. Contact ETS‐Lindgren Technical Support 
for instructions regarding disassembly and relocation.

Installation

ETS-Lindgren provides installation of the AMS-5706. Ensure that there is 
clearance for the assembly and that the leveling casters are secured before 
operating.

RF-Shielded Hatches

Close the hatches carefully to ensure that the locking mechanism is engaged 
at all points; excessive force is not required. Do not attempt to move or 
operate the system if the hatch does not close properly. The hatches are 
equipped with push bolt lock sets with interchangeable keys. 

Leveling Casters
Once the AMS‐5706 has been 
moved to the intended location, 
ensure the casters are in the level 
position prior to configuring or 
operating the AMS‐5706. To level 
the casters, use the ring to pull the 
bar out and ratchet it accordingly.

Leveling Caster

Electrical installation 
must be performed by 
a qualified electrician, 
and in accordance 
with local and national 
electrical standards.

Moving and/or falling 
equipment can cause 
serious injury.

Keep hands clear:
Moving parts can crush 
and cut.

Pinch Points:
Keep hands clear during 
operation.

Note:
Remember to release 
the caster brake before 
attempting to move 
the system.

Kneeling Platform

To use the kneeling platform, set 
the platform in the chamber, just 
inside the shielded hatch on the 
right. Make sure it is level and that 
all four legs touch the floor of the 
chamber. Do NOT stand on this 
platform. Do NOT climb fully into 
the chamber. Kneeling Platform
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Antenna Feed Positioner

Feed antenna polarization is achieved by 
switching between the ports on the antenna. 
Its polarization stage is motorized, and its 
translation stage can be manually set to adjust 
the focal point.

Precision MAPS

ETS‐Lindgren’s Precision Multi‐Axis Positioning 
System (MAPS) is designed to perform 
measurements of spherical antenna patterns in 
addition to effective isotropic radiated power of 
wireless devices. 

The Precision MAPS is equipped with two motor 
bases, one to control each rotation axis, and is 
controlled through a computer with EMQuest™ 
software. It also contains a translation stage, 
which can be manually set. 

Reflector

The parabolic reflector provides a 45 cm quiet 
zone. 

Antenna Feed Positioner

MAPS
(shown without absorber)

Phi Axis

Translation Stage

Turntable

Configuring the AMS-5706

Prior to placing the AMS‐5706 test system in service, the following items must be configured to ensure 
proper operation.

Test Instrumentation

The rack on the outside of 
the AMS-5706 holds test 
instrumentation. Do not overload 
it. Do not sit or stand on it.

RF Filter

Gigafoil Ethernet Filter

Pipe Penetration

Filtered Module, USB 3.0

Connector Panel

2.92mm - 1 2.92mm - 2

2.4mm - 1 2.4mm - 2

1.85mm - 1 1.85mm - 2 1.85mm - 3

Connectors
1.85 mm, 2.4 mm, 2.92 mm
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MOUNTING 

Securing the Feed Antenna Translation Stage

The feed antenna positioner assembly rests on a linear slide which functions as a 
translation stage. The translation stage is set by ETS-Lindgren during integration 
and should not normally need to be changed. Feed antenna polarization is 
achieved by switching between ports on the antenna. The translation stage 
must be manually adjusted and it remains stationary during testing. 

1.	 Ensure that the translation stage brakes are not engaged.

2.	Use the knob at the rear of the positioner to adjust the translation position.

Translation Stage Brakes Adjustment Knob

High Voltage: 
Unsafe practice could 
result in severe personal 
injury or death.

Stay clear of all moving 
components.

Damaged or crimped 
AC cords:
Using damaged or 
crimped AC cords may 
damage the equipment 
and/or cause physical 
injury.

Keep hands clear:
Moving parts can crush 
and cut.

Pinch Points:
Keep hands clear during 
operation.

Moving Gears:
Do not stick hand in or 
near machine during 
operation.

Securing the DUT on the Precision MAPS
The DUT is mounted to the Phi axis using M6 screws or an optional mount. The 
max load capacity is 22 lbs (10 kg).

1.	 Thread M6 screws through the openings.

M6 Openings
Max Depth 12 mm

2.	 If cables are needed for DUT 
communication (in addition to the 
provided RF, DC, and USB cables 
through the slip ring) route the 
additional cables through the external 
cable clip on the back of the positioner. 
Limit rotation to prevent damage to 
cabling. The configuration of DUT 
cables is dependent upon specific test 
situations.
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High Voltage: 
Unsafe practice could 
result in severe personal 
injury or death.

Stay clear of all moving 
components.

Damaged or crimped 
AC cords:
Using damaged or 
crimped AC cords may 
damage the equipment 
and/or cause physical 
injury.

Keep hands clear:
Moving parts can crush 
and cut.

Pinch Points:
Keep hands clear during 
operation.

Moving Gears:
Do not stick hand in or 
near machine during 
operation.

Adjusting the Precision MAPS Translation Stage

Use the translation stage to align the DUT according to the applicable standard. 
The translation stage is a manually adjustable linear slide.

1.	 Before adjusting the translation stage, ensure the guide clamp is not 
engaged.

2.	Adjust the translation stage using the handwheel located at the base of the 
Phi axis.

Handwheel

3.	 Lock the stage in place using the 
guide clamp on the side of the 
slide carrier. Do not operate the 
positioner with the translation 
stage unlocked. 

Guide Clamp
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Adjusting the Height of the Precision MAPS

The Precision MAPS height is factory set, and should not be adjusted by the 
customer unless the unit has been relocated, or unless shifting has occurred 
after prolonged use.

Never rock or tilt: 
Use caution not to tip 
the equipment when 
moving sections.

Keep hands clear:
Moving parts can crush 
and cut.

Pinch Points:
Keep hands clear during 
operation.

Moving Gears:
Do not stick hand in or 
near machine during 
operation.

Moving and/or falling 
equipment can cause 
serious injury.

1.	 Loosen upper socket head screws 
with a 6 mm Allen key.

2.	Loosen upper lock nuts.

3.	 Rotate adjustment bolts to adjust 
the height and level to the desired 
levels.

4.	Once set, tighten socket screw and 
jam nut.
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Input / Output Connections

Trigger 

The positioner is equipped with a TTL-compatible output. This output is capable of driving a 50 
ohm load that can be used to trigger a measurement sweep on a network analyzer (or other 
measurement device equipped with a TTL-compatible external trigger input option). 

Reset

Pressing Reset for more than 6 seconds resets the device IP address and mask to factory default, 
192.168.0.100, 255.255.255.0. (Used in case the IP address of the device is unknown.)

Fiber Optic

The positioner is equipped with a fiber-optic inlet and a fiber-optic outlet. Connect the positioner to 
the included Ethernet-to-fiber optic converter using the included dual fiber optic cable with type 
ST connections. The converter connects to the host computer via the included 0.9 m (3.0 ft) Cat5 
Ethernet cable. Ensure the fiber converter TX line is connected to the positioner RX input connector, 
and the fiber converter RX line is connected to the positioner TX output connector.  

TRIGGER

RX TX

RESET

IP Address: 192.168.0.100
Net Mask: 255.255.255.0

Gateway: 192.168.0.1
http://192.168.0.100/)

The 3-Drive 
Encoder 
Controller 
routes to 
equipment 
on the rack.

Line Input: 220 V

Single Phase

50/60 Hz

Fuse 12 A

SMA 
Connections
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OPERATION
The MAPS Phi axis is a full rotation axis. The Axis-3 feed antenna positioner is also full rotation but is only 
intended to be used to dial in or correct the feed antenna orientation or in future use for single polarized 
antennas. This is not to be used with dual polarized antenna with cables connected to the antenna, as 
they will break if polarization is changed. Firmware is installed in the positioner, and it is controlled by PC. 

Read this manual completely before operating. Before and during operation, follow 
the safety information in the ETS-Lindgren Product Information Bulletin included 
with your shipment.

Ensure the current travel limit settings will not cause damage to existing cables.

Do not operate the AMS-5706 positioners in a stalled condition. Doing so can cause 
damage to the drive unit and will void the warranty. Ensure the positioner will 
continue to rotate under load at all speeds.

Axis 3 (Feed Polarization)
Clockwise shown

Axis 1 (Theta) - Counterclockwise shown

Axis 2 (Phi) - Clockwise shown
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AMS-5706 Command Set

The Precision MAPS Phi axis is a full rotation axis; its turntable is ±180°. The Axis-3 feed antenna 
positioner is used to dial in or correct the feed antenna orientation. 

Positioner Speeds (for all axes)
Min Speed:  0.25 RPM

Max Speed:  6.0 RPM

SS  RPM

1     1

2     2

3     3

4     4

5     5

6     6 

7     10 

8     25

The following command set is general and includes commands that may not apply to 
your specific positioner. Speeds listed in this generic list are representative only. 

General Command Structure

Most of the following commands use this general structure:

[AXIS<n[-m]>:]COMMAND <argument_n>[,<argument_m>]

Where:

[ ]	 Indicates optional.

< > Indicates required.

COMMAND The backwards compatible Model 2090 Multi Device Controller 
command.

When used by itself, controls the first device in a multi axis system, and, 
when arguments are required, supports only a single argument.

The command prefix in 
optional brackets [ ]

 [AXIS<n[-m]>:]
COMMAND <argument_
n>[,<argument_m>]

Required to access a specific axis or multiple axes at a time.

Selects the desired axis or axes to control.

A single index specifies a single axis (e.g. AXIS1 or AXIS2) with a single 
argument, while a range (e.g. AXIS1-2) specifies a range of axes with a 
corresponding range of arguments.

Note that some commands only support single axis control.

<argument_n> The single argument required for a single axis command.

[,<argument_m>] Represents the additional arguments required for an optional multi-axis 
command (e.g. AXIS1-2:COMMAND 1,2).
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System Commands 

Device Identification Query

Command: *IDN? 

Description: Identification query. Determines the nature of device located at a given address on 
the network. The string returned ("ETS-Lindgren Inc., Precision Positioner,<Module 
Name>,PCA120518 FW N.NN”) identifies this device as a Precision Positioner. The 
<Module Name> parameter is a place holder to identify a specific module. The N.NN 
parameter is a place holder for the firmware version identification.

Query: *IDN?

Returns: ETS-Lindgren Inc.,Precision Positioner,<Module Name>,PCA120518 FW n.nn

Example: *IDN? 
ETS-Lindgren Inc.,Precision Positioner,Comm,PCA120518 FW 4.14

Module IP Address

Command: MOD:IP <nnn.nnn.nnn.nnn>

Description: The device default IP address and subnet mask is 192.168.0.100, 255.255.255.0. The 
default address and subnet mask are assigned to the device by ETS-Lindgren and do 
not change even if your computer reboots. The IP address can be changed using the 
MOD:IP command. The port number is 1206. 

Query: MOD:IP?

Returns: nnn.nnn.nnn.nnn

Example: MOD:IP 192.168.0.55

Module Name

Command: MOD:NAME  <Module Name>

Description: The <Module Name> parameter in the *IDN? query response is a place holder to 
identify a specific device in a network. If you have more than one device you might 
want to identify them with different module names. For instance, “EMC LAB1” and 
“EMC CHAMBER”.

Query: MOD:NAME?

Example: MOD:NAME EMC LAB1

Module Subnet Mask

Command: MOD:NETMASK <nnn.nnn.nnn.nnn>

Description: The device default IP address and subnet mask is 192.168.0.100, 255.255.255.0. 
This address and mask are assigned to the device by ETS-Lindgren and does not 
change even if your computer reboots. The subnet mask can be changed using 
the  MOD:NETMASK command. The new subnet mask will not change even if your 
computer reboots. 

Query: MOD:NETMASK?

Returns: nnn.nnn.nnn.nnn

Example: MOD:NETMASK 255.255.0.0
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Control Commands

Acceleration in Milliseconds

Command: A <nnnn>

Description: Acceleration setting for variable speed devices. The number nnnn represents the time 
in milliseconds  for the positioner to reach max speed. For high inertial loads, a longer 
acceleration time might be required.

Query: A?

Returns: The time in milliseconds for the positioner to reach max speed.

Example: AXIS1:A 1000

Acceleration in Seconds

Command: ACC nn.n

Description: Acceleration setting for variable speed devices. The number N.N represents the time 
in seconds for the positioner to reach max speed. For high inertial loads, a longer 
acceleration time might be required.

Query: ACC?

Returns: The time in seconds for the positioner to reach max speed.

Example: AXIS2:ACC .5

Command Complete Query

Command: *OPC?

Description: Informs if a seek or home command have been completed. Please see home 
command for an example of how to use the *OPC query.

Query: *OPC?

Returns: 1 if a seek or home command have been completed, 0 otherwise.

Example: AXIS3:*OPC?

Current Position

Command: CP nn.n

Description: Changes the current position of the device. When editing limits or the current position 
setting, the software will not allow the current position to be set outside the software 
limits, nor can the upper or lower limits be adjusted below or above, respectively, the 
current position or each other. 

Example: AXIS1:CP 90

Query: CP? 

Returns: Axis current position The value returned is either in XXX.X or XXX.XX format. Negative 
values are preceded by a "-" minus sign. Linear positioners return current position in 
centimeters, turntables return it in degrees..

Example: AXIS1-3:CP? Response 10.5, -90.0, 70.0
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Error Query

Command: ERR?

Description: Queries the axis error register. The error register is cleared on read.

Query: ERR? 

Returns: An error code (See list at the end of command set.)

Example: AXIS3:ERR?

Homing Procedure

Command: HOME

Description: The device has a mechanical home sensor. Every time the positioner is turned on, a 
home procedure must be performed so the current position is known by the firmware. 
To home the positioner, send the following commands: 
   HOME 
   *OPC? 
Keep querying the positioner by sending the  *OPC? until it returns 1. 
*OPC? will return 0 if the turntable is still being homed. 
*OPC? will return 1 if  the home procedure is done. 
After *OPC returns 1, send the query HOME? to confirm that the positioner found the 
mechanical home sensor. 
HOME? returns 0 if the home procedure was not successful; result of a faulty sensor.

Query: HOME?

Returns: 1 if the AXIS1 has been homed, 0 otherwise

Example: AXIS1:HOME

Lower Limit

Command: LL nnn.n

Description: Sets the lower/counterclockwise limit of the device. The specified value nnn.n must be 
less than the upper/clockwise limit.

Query: LL?

Returns: Lower or counterclockwise limit of the device in degrees.

Example: AXIS1-2:LL 0,-10

Motion Direction

Command: DIR?

Description: Queries the motion direction for the device.

Query: DIR?

Returns: <direction> Value indicating the current motion of the queried device.
+1               Device is moving up/clockwise.
0                 Device is stopped.
-1                Device is moving down/counterclockwise

Example: AXIS1-2:DIR?  Response: 0,+1
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Move Clockwise

Command: CW

Description: Instructs the positioner to move in the clockwise direction. In non-continuous mode 
this movement is limited by the clockwise (upper) limit.

Example: AXIS1-2:CW

Move Counterclockwise

Command: CCW

Description: Instructs the positioner to move in the counterclockwise direction. This movement is 
limited by the counterclockwise (lower) limit.

Example: AXIS2:CCW

Scan

Command: SCAN

Description: Instructs the positioner to begin scanning between preset lower and upper limits.

Example: AXIS1:SCAN

Seek Negative

Command: SKN <nnn.n>

Description: Instructs the device to begin seeking the specified target value in the negative (down/
counterclockwise) direction only. This command primarily supports continuous 
rotation mode. It allows forcing seeking a position from a particular direction. Thus, a 
SKN from 180.0 to 181.0 will rotate counterclockwise to reach the target value. In non-
continuous rotation mode if the target is up/clockwise from the current position, no 
motion occurs. The target must be located between the current upper/clockwise and 
lower/counterclockwise limits. 

Example: AXIS1:SKN 30

Seek Position

Command: SK nnn.n

Description: Instructs the device to begin seeking for a target position.  In continuous rotation 
mode, the device will seek the target value by the shortest possible path. Thus, a seek 
from 350.0 to 10.0 will rotate clockwise, not direction.  

Example: AXIS1-2:SK 90,30

Seek Positive

Command: SKP <nnn.n>

Description: Instructs the device to begin seeking the specified target value in the position (up/
clockwise) direction only. This command is provided primarily to support continuous 
rotation mode. It allows forcing seeking  a position from a particular direction. Thus, 
a SKP from 181.0 to 180.0 will rotate clockwise to reach the target value. In non-
continuous rotation mode if the target is down/ counterclockwise from the current 
position, no motion occurs. The target must be located between the current upper/
clockwise and lower/counterclockwise limits. 

Example: AXIS2:SKP 90
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Seek Relative

Command: SKR [+|-]nnn.n

Description: Instructs the device to begin seeking the specified target value relative to the current 
position. The specified value is added to the current position to obtain the target 
position. Thus, a positive value will cause up/clockwise motion and a negative value 
will cause down/counterclockwise motion. 

Example: AXIS1-2:SKR -10,10

Speed

Command: Sn  
Where n is a number between 1 and 8. The factory speed settings configuration is: 
Setting         Deg/s
1 -                   0.35
2 -                   0.70
3 -                   1.05
4 -                   1.22
5 -                   1.40
6 -                   1.56
7 -                   1.74
8 -                   2.10

Description: Changes the device speed 

Query: S?

Returns: A number between 1 and 8

Example: S3  
Set AXIS1 current speed to 1.05 deg/s

Speed Preset

Command: SS<n> <speed> 

Description: Assigns a preset speed setting 0-255 to n, where n is a number 1-8.  
Warning: There can be no white space between the command and the register 
number. However, there must be white space between the register number and the 
speed value.

<speed> Value from 0-255 representing the desired speed setting for the specified speed 
selection.  
A value of 0 represents the minimum available speed of the device. 
A value of 255 represents the maximum speed of the device. 
The actual speed of the device is given approximately by the formula: 
Actual Speed = (MaxSpeed – MinSpeed) / 255 + MinSpeed
For Axis 1, 2, and 3: Min Speed =  .18 deg/s  Max Speed =  2.45 deg/s

Query: SS#?

Returns: Value between 0 (minimum) and 255 (maximum) speed.

Example: SS2 127                                Set speed 2 to half speed  
SS5 63                                  Set speed 5 to quarter speed
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Stop Motion

Command: ST

Description: Causes device motion to stop.

Example: AXIS1-2:ST

Trigger Configuration

Command: TRIGGER (<ON|OFF>, <step size>,<reference>,<pre trigger delay>, <pulse length>,<post 
trigger delay>,<polarity>)

Description: Use this command to configure the trigger. Where step size is the angular distance 
between trigger pulses in degrees, reference position is one of the positions where 
a trigger should occur (not necessarily a starting position), pre-trigger delay is the 
time between reaching the target encoder position and producing a trigger pulse, 
trigger pulse length is the active period of the trigger pulse, post trigger delay is the 
minimum inactive period after the trigger pulse before another trigger event can 
occur, and High/Low sets the polarity of the trigger signal. Time unit is milliseconds.

Query: TRIGGER?

Returns: Trigger configuration

Example: TRIGGER (ON,15.00,0.00,0.10,1.00,0.00,LOW)

Upper Limit

Command: UL nnn.n

Description: Sets the upper/clockwise limit of the device. The specified value nnn.n must be greater 
than the lower/counterclockwise limit.

Query: UL?

Returns: Upper or clockwise limit of the device in degrees.

Example: AXIS2:UL 90
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Error Codes

1 – Controller board Flash memory malfunction

2 – Axis not moving

3 – Motor not stopping    

4 – Motor moving on wrong direction

5 – Hardware Limit hit

6 – Polarization limit violation

7 – Lost communication

9 – Encoder failure

10 – Trigger failure

11 – Motor overheat    

12 – Relay failure,

13 – Position out of bounds

14 – Trying to move a locked axis

32 – Motor driver fault

100-399 – Command syntax error

400-499 – Home procedure failure

500-599 – Trigger command malformed

1000- – Firmware upgrade failure
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NETWORK CONFIGURATION

Network Factory Configuration

•	 IP Address……..: 192.168.0.100

•	 Net Mask………: 255.255.255.0

•	 Gateway……….: 192.168.0.1

•	 Command Port...: 1206

Changing the Positioner IP Address

In a Local Area Network (LAN), there cannot be more than one device using the same IP address. The IP 
address of the device will need to be changed if more than one device is in the same (LAN). To change 
the IP address of an ETS-Lindgren Ethernet device, use its embedded web page.

1.	 Point your browser to 192.168.0.100 or the address you have previously set your device to.

2.	Type the new IP address as highlighted below and click ‘SET’.

Positioner 
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A second method for reseting the IP configuration of the device is to connect to the device using 
any TCP/IP capable terminal application, and sending commands to it. PuTTY is a terminal emulator 
available for use. PuTTY is a free (MIT licensed) Windows Telnet and SSH client and can be downloaded 
from https://www.putty.org/.

Run PuTTY, and point it to Host 192.168.0.100 Port 1206. Then set Connection type to Raw and click 
Open.

Ensure the connection is working by typing *IDN? then pressing the Enter key on the keyboard. The 
device will respond with an identification string such as the one shown below.

The IP address can be changed using the MOD:IP command. To check the current IP address by typing 
MOD:IP? 

To change the IP address to 192.168.0.200, type MOD:IP 192.168.0.200 and press the Enter key on the 
keyboard. The device will set the new address and reset the connection. 
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Computer Network Configuration

Connect to an ETS-Lindgren Ethernet by setting the computer Ethernet interface to the selections 
shown below.

Reset to Factory Default

To reset configuration, press the reset button for at least 6 seconds. It will reset the IP address back to 
factory configurations, 192.168.0.100, Mask = 255.255.255.0.

If your positioner does not have a reset button, please follow these instructions to reset the network 
configuration,

Start with the device powered off for at least 5 seconds

1.	 Turn the device ON for 5 seconds

2.	 Turn the device OFF for 5 seconds

3.	 Repeat steps 1 and 2 four more times for a total of five ON/OFF cycles.

Make sure you wait 5 seconds between power cycles.

This reset procedure only works on devices running on firmware version 5.7 or later
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Background Information

Preparing a computer for connection is relatively simple if you have an Ethernet adapter installed. An 
Ethernet adapter, also called a network card, network interface card, or network interface controller, 
provides a physical port for networking mediums such as Ethernet cables. It also communicates with 
the computer and allows it to access a network device. 

Follow these steps on a Windows 10 PC to configure the Ethernet adapter.

1.	 Verify that the Ethernet adapter is installed:

a. 	 Open Device Manager.

b.	 Select "Network adapters." 

c.	 Right-click the network adapter. 

d. 	 Click "Properties." The information in the "Properties" window will indicate whether or not 	
	 your Ethernet adapter is installed and working.
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2.	Configure the Ethernet Adapter

a.	 In Windows, click into the Start toolbar. 

b.	 Type “change Ethernet settings.” 

c.	 In the search results, click “change Ethernet settings.” 

d.	 In the Settings window, click “Change adapter options.” 
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e.	 Right click on the Ethernet adapter you intend to configure, and select “Properties.” 
	 (Ensure you are logged into an administrator account to change the configuration.)
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f.	 Select “Internet Protocol Version 4 (TCP/IPv4)", then click “Properties”. Select “Use the 
	 following IP address”, then enter the addresses as follows:

IP address: 192.168.0.1

Subnet mask: 255.255.255.0

Default gateway: blank

g.	 Select “Use the following DNS server addresses” and leave Preferred and Alternate DNS 
	 server fields blank. 
h. 	 Click OK.

Information about subnet mask can be found online at the following two locations:

https://www.iplocation.net/subnet-mask 

https://searchnetworking.techtarget.com/definition/subnet 
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Multiple Devices in a LAN

When using more than one positioner, there is no need for a separate server for each positioner. An 
Ethernet switch can be used to connect as many devices as necessary to a single computer. Such a 
configuration requires each device have a unique IP address. If using more than one positioner in a 
LAN, change the device's IP address. Point your browser to the device (192.168.0.100) and set a new IP 
address.

Multiple Device LAN
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