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The New AMP-435x7 all in one multi-axis drive

Galil is proud to introduce a new “all in one” multi-axis drive for the DMC-
41x3 and DMC-40x0 product families.  This all in one drive module is perfect 
for customers who want to have the ability to use one configuration in multiple 
applications or mix and match motors on the same bank of drives.  This drive is 
available in 2 and 4 axis configurations.

This amplifier is unique in that it can run either servo or stepper motors on any 
axis.   The AMP-43547 can be configured for all of the motors below with just a 
few commands.

• 3-phase Brushless Motors

• Brushed Motors

• Stepper Motors

• 2-phase Brushless Motors

http://www.galil.com
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The supply voltage for this exciting new drive module is 20-80V.  The brushless or brushed configuration has a 
continuous current of 8 Amps and a peak current of 15 Amps.  The stepper configuration has a rated max current of 
6 Amps per phase with a step resolution of 256 microsteps per full step.  

The AMP-435x7 is ideal for users who want to mix and match axes, or for users with multiple applications that simply 
want to keep one part number in stock.  The AMP-435x7 is available for purchase right now!

For more information about the AMP-435x7 series drives visit:

http://www.galil.com/accessory/internal-amplifier-and-drive-options

Please  contact a Galil Applications Engineer at 800-377-6329 or support@galil.com for more information or to 
discuss your application. 

Part Number D4040 / D4020 D4140 D3547 /D3527

Motor Type Stepper Stepper Stepper

Axes 4 or 2 4 4 or 2

Drive Modes Full, Half, 4, 16 microstep 64 microstep 256 microstep

Over Voltage No No Yes

Under Voltage No Yes Yes

Over Current Yes Yes Yes

Short Circuit Yes Yes Yes

Over Temperature No No Yes

ELO Input Yes Yes Yes

Axis power (Watts/channel) 42 180 480

Cont. Current (Amps) 1.4  (Amps/ Phase) 3.0 (Amps/ Phase) 6.0 (Amps/ Phase)

Current Drive PWM PWM PWM

Switching Frequency (kHz) 27 (nominal) 60 33

Gains (Amps / phase) 0.5, 0.75, 1.0, 1.4 0.5, 1.0, 2.0, 3.0 0.75, 1.5, 3.0, 6.0

Min. Inductance (mH) 0.5 0.5 0.5

Voltage Bus (VDC) 12 - 30 20 - 60 20 - 80

Other Notes Low Current Feature Low Current Feature Low Current Feature

DMC-40x0 / 41x3 Stepper Drive Options

(cont. pg 3)
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Part Number (Servo 
Amplifier)

D3040 / 
D3020

D3140 D3240 D3540 / D3520 
D3547 / D3527

D3640 D3740

Motor Type Brush / 
Brushless

Brush only Brush / 
Brushless

Brush / Brushless Brushless Brush / 
Brushles

Axes 4 or 2 4 4 4 or 2 4 4
Commutation Trap w/ 

1200 Hall
Brush only Trap w/ 

1200 Hall
Sinusoidal Sinusoidal Sinusoidal

Typical Current Loop 
Bandwidth (kHz) *

8 10 3 4 8 2.5

Drive Modes Inverter / 
Chopper

Linear Chopper Phase Shift Linear Phase Shift

Over Voltage Yes No Yes Yes No Yes
Under Voltage Yes No Yes Yes No Yes
Over Current Yes Fused Yes Yes Fused Yes
Short circuit Yes Fused Yes Yes Fused Yes
Over Temperature Yes Thermal 

Shutdown
Yes Yes Thermal 

Shutdown
Yes

ELO input Yes Yes Yes Yes Yes Yes
Axis power (Watts per 
channel)

500 20 (60 max 
for 4 axes)

750 600 20 1200

Cont. Current 
(Amps)

7 1 10 8 1 16

Peak Current (Amps) 10 1 20 15 2 30
Current Drive PWM Linear PWM PWM Linear PWM
Switching Freq (kHz) 60 (140 kHz 

available)
N / A 24 33 N / A 20

Gains (A/V) 0.4, 0.7, 1.0 0.1 (0.01 
available)

0.5, 1.0, 
2.0

0.4, 0.8, 1.6 0.2 0.8, 1.6, 
3,2

Min Inductance 
(mH)

0.2 - 0.5 0.05 0.8 0.5 0.05 1

Voltage Bus (VDC) 20 - 80 +/- 12 - 30 
Bipolar

20 - 80* * 20 - 80* * 15-40 20 - 80* *

Other Notes Shunt 
option, 
Adjustable 
current loop

SSR option, 
disconnects 
power at 
startup

Shunt 
option, 
Adjustable 
current 
loop

Shunt option Brush 
motor 
option

Shunt 
option

*   -  Current Loop bandwidth is a system dependent.
* *  -  160VDC input option is available, consult factory for your application requirement

DMC-40x0 / 41x3 Servo Drive Options

(cont. pg 4)
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(cont. pg 5)

Galil Design Kit gcaps allows for Remote Connection

Monitoring and troubleshooting real time motion 
control systems can be tricky in high performance 
applications where the majority of PC and controller 
resources are dedicated to running the application.  
Adding on an extra layer of monitoring software can 
have a non negligible effect on the overall system 
performance and can in some instances eliminate or 
worsen the behavior you’re looking to monitor. The  
ability to remotely monitor communications and 
status in real time from a separate PC is invaluable in 
these situations. Enter gcaps Remote Connect!
First introduced in 2017, the gcaps server allows for 
a virtually unlimited number of host applications to 
connect to and receive data from a single Galil Motion 

Controller and has become an integral part of the Galil 
communications architecture. The latest release(s) of 
the gcaps server, gclib API and GDK Software now 
include the ability for applications hosted on remote 
PCs to connect to the gcaps server over a Local Area 
Network. This allows for non intrusive monitoring 
of applications that are built using Galil Motion 
Controllers and Galil Software. The user on the remote 
host PC can now listen to whatever data the controller 
is sending to the local host PC and can even directly 
query the Galil Controller itself.

GDK gclib based 
application

gcaps 
server

Local Host PC

GDK gclib based 
application

Remote Host PC

Galil DMC

gcaps 
server

Figure 1:  Communications Architecture
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How do I use the remote gcaps server?

GDK makes connecting to a remote server (motion or 
I/O controller) quick and easy. Click on the ‘Server’ 
pop-up menu in the bottom right corner of the 
main GDK Window, as shown in Figure 2.  A list of 
available remote servers will be displayed.  Click on 
the server to which you wish to connect.  That’s it!  

You can make your own Local server available to other 
remote hosts via the ‘Discoverable’ menu right next to 
the ‘Server’ menu.  The new gclib API provides a hand 
full of new functions that allow your host application 
to set local server properties and connect to remote 
servers as well.

Figure 2:  GDK Remote Server Connect and Discover Function

This new remote server capability is available on 64 bit versions of the following Operating Systems:

• Windows 10

• Ubuntu 18.04

• Fedora 30/31

• CentOS 7

• RedHat 7

(cont. pg 6)
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New GDK Software Tool - MotorSizer!

Introducing the latest addition to Galil’s software suite, the MotorSizer tool.  This powerful tool offers a 
straightforward method of selecting the proper motors for a particular application with the same ease of 
use GDK is known for.  The tool asks for various application details such as load mass and top speed, then 
provides a list of motors carried by your local Galil distributor with the appropriate motors highlighted.  You 
can use this list to narrow down your search for motors and contact your distributor for more details.

Below is a walk through of the MotorSizer:

Step 1: Select Axis

The first step is to select an axis. From this screen, the user can create, rename, and delete axis profiles. The 
progress for each axis profile is automatically saved and can be revisited later.

Step 2: Select Actuator

From this screen, the user selects the actuator type, which determines the parameters that the MotorSizer asks 
for in the future steps.

http://www.galil.com
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Step 3: Load Description

This is where application parameters such as load mass, load force, and inertia are added.  The required inputs vary 
based on the selected actuator.  The inertia in this step can be calculated automatically if desired.  Units can be 
mixed and matched for convenience.

Step 4: Reducer

In this step, the user will enter values for their reducer.  An example of a reducer would be a gearbox between the 
the motor and load.  If no reducer is being used, the user can enter a reduction ratio of 1 to 1, 100% efficiency, 0 
inertia and 0 friction torque.

(cont. pg 8)
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Step 6: Select Motor

Once these steps are complete, the user is shown a list of motors to choose from.  Motors with the green check mark 
are those that are capable of producing the torques and speeds required by the previously defined load and motion 
profile parameteres.  Users can select from motors carried by their local distributor by clicking “More Motors”, or 
they can add their own motors by clicking “New”.

Step 5: Motion Profile

Here the user enters a motion profile for the load to follow.  Parameters include the move distance, rest time (the 
time in between moves), and other parameters.  Once these are entered, the “Calculate” button will generate a 
velocity graph and calculate the remaining values accordingly.

(cont. pg 9)
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Step 7: Select Amplifier

Next, a list of available Galil Internal motor drivers is displayed.  The drives capable of driving the selected motor 
have a green check mark.   Additional amplifiers can be added to the list by clicking the “New” button.

Step 8:

In the final step, a complete report is generated that includes all of the details specified in the previous steps.   
This report can be exported as a PDF, allowing the user to save and share the report as needed.

(cont. pg 10)
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Close Loop Stepper Firmware

Stepper motors are employed in a variety of applications across the engineering spectrum because they are 
inexpensive, simple to operate, and offer high torque at low speeds.  The primary drawbacks of stepper motors are 
lack of position feedback and stalls; the user assumes that the stepper ‘got there.’  The addition of an encoder to the 
system can mitigate these drawbacks but at the cost of increased move and settle time.  Galil’s new Closed Loop 
Stepper Firmware overcomes these drawbacks while keeping move and settle times low.  The result is precise motion 
and positioning with the low speed/high torque benefits of a stepper motor.

Galils Closed Loop Stepper (CLS) Firmware employs a Control Filter somewhat similar to standard PID Control.  
The Control Diagram in Figure 3 lays out the basics.  An encoder, either directly coupled to the motor or to the 
load, relays actual position data to the filter.  From this actual position and the profiled reference position, a position 
error is calculated and input into the CLS Control Filter.  Here, a step pulse frequency is generated based on 
position error and a handful of user settable gains.  The step pulses are fed into a stepper motor driver and motor, 
causing motion of the load and end encoder.  At a servo update rate of 1kHz, this control loop constantly monitors 
position error and adjusts the stepper pulse frequency to minimize it.

Stepper motors are still bound by Physics and that means that their other primary drawback, stalls, must be 
accounted for.  Galils CLS firmware allows the user to set a maximum pulse frequency for each axis and avoid stalls 
during operation.  In addition, to eliminate the dither that can result from a constantly ‘hunting’ servo system, the 
CLS firmware includes a deadband function which deactivates the CLS filter when the position error is within a 
user defined range.  An added benefit to this control scheme is that if the encoder is coupled to the load, backlash 
due to gearing or other mechanics is already accounted for.  If the load isn’t in position, the CLS filter will simply 
keep putting out step pulses until it is.

Galil continues to provide cost effective and innovative solutions for motion control in both industry and research.  
The new Closed Loop Stepper Firmware is available on the DMC-40x0 series and provides yet another tool to those 
looking for the most flexible and robust motion solutions.

Contact a Galil Applications Engineer or email support@galil.com for more information.

For Galil’s complete application note on Closed Loop Stepper Firmware click on the link below.

http://www.galil.com/download/application-note/note3503.pdf

Figure 3:  Closed Loop Stepper Firmware Control Diagram

(cont. pg 12)
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Galil’s Two Day Product Workshop has gone Virtual!

Next available class:  September 16th-17th

Our sold out May product workshop was the first ever to be held remotely.  The classroom and lab portions of the 
class were  conducted live via 8x8. Galil demo boxes were sent to attendees so the hands on aspect was not lost.  

This technical training provides an overview of Galil products, a description of system elements, tuning, motion 
programming, software, troubleshooting, and hands-on labs. On the afternoon of the second day there is an 
opportunity to spend one-on-one time with the applications engineers to ask additional questions or discuss 
individual applications. If you are a new user to Galil or want to learn more, signup now!  For more information 
or to register online go to http://www.galil.com/learn/classes You can also email training@galil.com or call Mark 
Middleton at (800-377-6329).      


