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ICST02-02 & ICST02-04

Intelligent Stepper Motor Controllers

User Instructions Rev 642

Introduction

The ICSTO2 Intelligent Stepper Controller provides the means to control all of
Fluid Metering's pumps including the FENYX, FDD, STF, and STFQ. By
properly configuring Fluid Metering's ICSTO2 controller one can increase the
performance efficiency of a connected pump over a wide range of speeds.
This document will describe the individual connections on the controller,
their electrical specifications, and their functions. For mechanical details refer

to outline drawing 600298 Rev B.

This document will also introduce a software application “FMI Configuration
Tool” that can be used to manage settings within the controller. This
application will help to determine the optimal settings for the operation of

the pump.
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Quick Start Guide

Step 1: Prepare the Hardware

Power Supply: Connect a 24VDC power supply to the controller’'s J6
connector.

Motor Connection: Attach the motor to the J8 connector (A+/A-, B+/B-).

Other Connections: Ensure all additional necessary connections (e.g.,
RS232, sensors) are secure.

Step 2: Install the FMI Configuration Tool

1.

2.
3.

This application requires Microsoft dotnet framework 4.8 to be present.
It can be downloaded and installed from:

Download .NET Framework 4.8 | Free official downloads

Locate the setup.exe file in the installation folder.

Double-click to run the installer and follow on-screen instructions.

Step 3: Connect to the Controller

1.

4.

Use an FTDI RS232-to-USB converter to connect the controller to your
PC.

Launch the FMI Configuration Tool.

Select the correct COM port from the dropdown menu and click "Open
Port."

Verify the connection is successful before proceeding.

Step 4: Configure Initial Settings

Open the Configuration Tool's main screen.
Load Factory Default settings for optimal performance.

Adjust motion parameters (Speed, Strokes, etc.) if needed.

Step 5: Perform an Initial Test

1.

2.
3.

Press Start in the Configuration Tool to begin motion.
Observe motor movement and verify proper operation.
Use Stop to halt the operation and ensure the controller responds

correctly.
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Overview of Functionality

1/O Connector (J10)
INO (310.1): RUN/STOP - Connection to ground initiates a run.

e In Dispense mode a momentary connection is required. When
momentarily connected to ground, the pump will run at a set number
of revolutions based on the voltage reading on analog input IN4
(VDISP). Table 1is provided as a reference that maps voltages to stroke
counts.

e The number of revolutions can also be stored into the controller using
the FMI Configuration Tool when IN4 is tied to ground.

e |In continuous mode a connection to ground will keep the pump
running. Removing the connection to ground stops the pump.

IN1 (310.2): DIRECTION - When operating a rotary variable' dispense pump,
when IN1is connected to ground pump will move to Home Position. With
other types of pumps connected to the port, Connection to ground will run
the pump in reverse (motor counter-clockwise) to aspirate fluid. Leave open to
run pump forward (motor clockwise) to dispense fluid.

IN2 (310.3): DISPENSE/METER - When operating a variable? dispense
actuator, when IN2 is connected to ground actuator will move to Home
Position. When other types of pumps are connected to the port, connection
to ground enables dispense. Leave open to enable metering (continuous
flow).

IN3 (310.4): SENSOR OUPUT - This input line uses the sensors output to
home the pump on power up. The pump will home halfway on the intake.
The position is direction dependent.

IN4 (VDISP) (310.5): CYCLES — Two options are available on how to set the
number of cycles the pump will rotate.

e Analog Input accept a voltage from O to 5 VDC. The value determines
the number of cycles the pump will rotate.

e The number of cycles can also be set using the FMI Configuration Tool
when IN4 is grounded.

Anode (J310.6): SENSOR ANODE - This output provides the voltage source for
the LED of the sensor. It is important to connect the sensor anode here and
NOT +5. Sensor anode current limiting resistor is installed on this pin to
protect sensor anode from damage.

GND (310.7): GND - Logic ground

TVariable Dispense firmware for Rotary motor should have an Application ID of 301273-0000-VDRP18 or newer.
2 Variable Dispense firmware for Actuator motor should have an Application ID of 301273-0000-VDLP18 or newer.
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+5 (310.8): VCC - 5 VDC output 250 mA max.

Vrer (310.9): SPEED (RPM) - Voltage input from O to 5 VDC. Speed will depend
on the voltage reading on this analog input. When Vg is tied to ground,
speed will be set to the value that was stored into the controller using FMI

Configuration Tool.

OUTO (310.10): MOTION COMPLETE - This output is “HIGH"” when pump is in
motion and “LOW" when pump motion is complete.

OUT1 (J310.11): ERROR - General error. “HIGH" = no error. “LOW" = error. Power

down to reset.

GND (J310.12): GND - Logic ground

VISP
(VDC nom) Dispense (cycles)
4.875 1
4.625 2
4.375 3
4125 4
3.875 5
3.625 6
3.375 7
3125 8
2.875 9
2.625 10
2.375 n
2125 12
1.875 13
1.625 14
1.375 15
1125 16
0.875 17
0.625 18
0.375 19
0.125 20
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Connections

Encoder Connector (J9 - not implemented at this time)
+5(J9.1): VCC - +5 VDC output 250 mA max.

A (J9.2): Encoder A (For pumps supplied with encoder)

B (J9.3): Encoder B (For pumps supplied with encoder)

| (J9.4): Encoder Index (For pumps supplied with encoder)
GND (J9.5): GND - Logic ground

Motor Connector (J8)

A+ (18.1): Motor phase A+

A- (38.2): Motor phase A-

B+ (38.3): Motor phase B+

B- (J8.4): Motor phase B-

Power Supply Connector (J6)
Vwuor (J6.1): Motor power supply input

GND: (36.2): Motor power supply and logic power supply ground
GND: (J6.3): Motor power supply and logic power supply ground
Vioc: (J6.4): Logic power supply input
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RS232 Connector (J3)

‘5’J DETAIL A Lé

13 TERMINAL WIRING

FIN

SIGNAL

CONTROL DESCRIFTION

R5232-TX

TRAMSMIT

RS232-AN

RECIEVE

GMND

GROUND

Table 2- Sensor Connections (FMI 110569 Sensor)

Sensor Signal Wire Color Controller Pin
Output Blue J10.4 IN3/SENSE
Vee White J9.1+5
Ground Green J9.5GND
Cathode Black J9.5GND
Anode Red J10.6
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FMI Configuration Tool

Is a windows based application that makes it possible to examine different
motion settings against ICSTO2 controllers. It also makes it possible to save
values related to desired motion parameters into an ICSTO2 controller. The
following sections will provide the steps necessary for proper installation and
operation of this application.

Installation

After downloading FMI Configuration Tool installation file, click on open file as
shown below:

Downloads P Qe &P

FMI_Config_Tool_650.zip

—

See more

Next open the FMI_Config_Tool folder:

= | Extract FMI_Config_Tool 650 - O %

FMI_Config_Tool_Trinamic

TR
1
.: Home Share WView Compressed Folder Tools o
! T » This PC » Downloads » FMI_Config_Tool_650 v @ Search FMI_Config_Tool_630 pel
f _ .
i |5 Documents A" Name Type
| S

&=| Pictures * FMI_Canfig_Toal File folder

firmWare

Next double click on setup.exe:

! | A 7| Exfract FMI_Config_Tool — O *
1
_: Home Share View Compressed Folder Tools o
! &« v <« Downloads » FMI_Config_Tool 650 » FMI_Config_Tool » w O Search FMI_Config_Tool 0
] _ -
E |5 Documents A " Name Type
L] s x Application Files File folder
firmWare B FMI_CONFIG_TOOL Application Manifest
FMI_Config_Tecl_Trinamic [] setup Application

IC5TD2 Testerl
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Next click on More Info:

Windows protected your PC

Microsoft Defender SmartScreen pr d an unrecognized app from
starting. Running this app might put yo i
More info

Next Click on Run anyway:

o

Next, click on Install:

Application Install - Security Warning X
Publisher cannot be verified. ™
Are you sure you want to install this application? @J‘

MName:

FMI Cenfiguration Tool

From (Hover over the string below to see the full domain):
ChUsers\Mehran\AppDatatLocal\ Temphd8edffTe-67cd-45f1-bbfe-f1a8abb3f19b_FMI_Config_Tool_...

Publisher:
Unknown Publicher

Install Don't Install

g While applications can be useful, they can potentially harm your computer. If you do not trust the
- source, do not install this software. More Information...

This application requires .NET Framework 4.8. It will attempt to download it if
one is not already present. As soon as installation is complete, FMI

Configuration tool will start, and connection screen will be displayed. You can
also start the application from “Start” menu in Windows 10 or “program files”
menu in Windows 7. Next section will explain all the parameters and settings
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that must be in place for the FMI Configuration tool to successfully connect to
an ICSTO2 controller.

Connecting to the Controller

First connect the FMI Configuration tool to the ICSTO2 controller using the
USB to serial converter (Future Technology Devices International (FTDI)
US232R-10, RS232 to USB serial converter is recommended. You must
download and install required windows drivers to use this USB serial
converter).

Next power on the controller using proper 24 VDC power supply. When the
Configuration tool is started it will automatically scan and populate the Ports
selection box with all the COM ports. You can use your Windows device
manager to determine which one of the COM ports is associated with the
ICSTO2 controller.

To connect to the controller, make sure Controller is set to ICST02, and
channel type is set to “RS 232", and select the desired baud rate. After
selecting communication port values, click on “Open Port”. If connection fails,
the application will display an error message.

Port 1 Motion Settings

Channel Type RS 232 v b4
Port COM10 v

Baud Rate 115200 N Communication error! Invalid parameter.

mtos oo

If connection succeeds, FMI Configuration tool will display main Configuration
screen which is populated using values from its previous execution (if one is
available). Communication error dialog will be displayed if incorrect COM port
is used.
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Following section will discuss elements that make up the Configuration
screen.

Configuration Screen

Is made up of 4 main sections, Motion Settings, Pump Control, Menu Strip,
and the general information area on the left.

Motion Settings

Include parameters whose values affect the motion of the pump. Motion
Settings are made up of the following rows: Speed, Strokes, Acceleration, Run
Current, Standby Current, Flow Direction, and Flow Method.

Each row displays values from four different sources: Factory Default, User
Input, Analog Input, and Controller.

e Factory Default: Values that are recommmended by Fluid Metering for
optimal operation of the pump. These values cannot be modified.

e User Input: Values that are entered by user. These values can be modified
by the user.

¢ Analog Input: These values are read from the ICSTO2 controller’s input
ports. As values change on the input ports, they get updated into their
respective fields on the screen. These values cannot be modified by the
user.

e Controller: VValues that are currently stored in the controller. These values
cannot be modified by the user.

A checkbox is displayed below each of the value fields. On any given row only
one checkbox can be in checked state. When a box is checked its related
value will be used to operate the pump. Value that will be used to operate the
pump are highlighted in yellow to help the user to identify them visually.
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 FMI Configuration Tool - Version 1.0.0.642

Configuration File  Settings Tools Help
Port 1 Motion Settings  Custom Program Settings
uidmetes
Model ICST02:2 Motion Settings
Factory Default User Input Analog Input Controller
Speed (1 - 1250 RPM) 300 300 611 300
App ID 301273-0000-814 Speed Source | [J o O O
g Prsr? Sk (500Cels) 10 RS
Strokes Source | [ (oyces || O
| Accel (1-10.000rad/sec"2) 300 300
Accel Source | [] O
Run Current (Amps Peak) 1.00 1
Run Current Source | [] O
Standby Current (Amps Peak) 016/ | [050 £ 05
Standby Curent Source [ v O
- ol Qe [Dapemseicwy v Aspraeicon |
Flow Direction Source O
Flow Method Dup.nse v‘ Dispense
Flow Method Source O
Pump Control
s |
'S ~ Home Park | ResetFaut == oo
Controller
kerations (1-1,000): D | ]
Dwell (1-10,000 milli-sec): E [ Start/Stop using FMI Configuration Tool
Degrees Per Step 18 v

Figure 3 - Main Configuration Screen
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£ FMI Configuration Tool (Variable Dispense Pump) - Version 1.0.0.642

Configuration File  Settings Tools Help

Rotary Motor  Port 2 Motion Settings  Custom Program Settings  Data Collection
www fluidmetering com

Model FVD (Rotary Motion Settings
Factory Default User Input Analog Input Controller
Speed (1 - 2000 RPM) 300 | [ 300 32632 75
App ID 301273-0000-VDRP14 Speed Source | [J O O
Strokes (1-5,000 Cycles ) 10 | [ 10 19826 2
Strokes Source | [] Cycles v O O
(|  Acce! (1- 10.000rad/sec"2) 300 | [ 300] 75
Accel Source | [] O
Run Cument {Amps Peak) 1.00 100 <
Run Cument Source [} O
Standby Cument (Amps Peak) 05 050 = 05
Standby Cument Source O O
Flow Direction Dispense (CW) v
Flow Direction Source O
Flow Method Dispense v
Flow Method Source O
Pump Control
Start Home Park Reset Fault Reset
Controller
erations (1-1000: [0 ‘ o N S
Dwell (1-10,000 mill-sec): [15 | Save selected parameters into controller [ Stat/Stop using FMI Configuration Tool

Figure 4 - Main Configuration Screen for a Variable Dispense Pump

Display of some of the parameters on the configuration screen depends on
the type of controller configuration tool connects to. If configuration tool
connects to a variable dispense pump controller, an extra tab will be
displayed to accommodate management of the rotary motor, and, the
actuator (using a Linear Motor) and also a custom program setting that will
be discussed in later sections.

Following is a brief description of the Motion Parameters:

Speed - Is used to vary the flow rate (flow rate based on pump
calibration). Refer to Fluid Metering’s calibration data sheet that
shipped with the pump.

Strokes - Is used to set the number of strokes (cycles, steps, or micro-
steps) that pump will complete when in dispense mode.
Acceleration - Sets acceleration of the motor
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Run Current (Amps Peak) — Is used to set the amount of current (In
Amps) that the controller provides to the motor when it is running.
Standby Current (Amps Peak) — Is used to set the amount of current (In
Amps) that the controller provides to the motor when it is in standby
mode (not rotating).

Flow Method - Allows the user to toggle between continuous flow
(Meter) or a set number of strokes (Dispense). When Meter is selected,
all parameters related to Strokes will disappear. Value of Flow Method
displayed in the Analog Input column is read only and represents the
value that is read from respective ICSTO2 controller’s input port.

Flow Direction - Allows the user to set the direction that the pump will
rotate in. Flow Direction displayed in the Analog Input column is read
only and represents the value that is read from respective ICSTO2
controller’s input port.

Pump Control

Elements in Pump Control group are used to send motion or administrative
commands to the controller. Following is a brief description of each of these
commands:

Start — This command instructs the controller to move the pump using
selected motion parameters. When pump starts its movement, only
parameters that influence its motion will be displayed in the Motion
Settings area.

Stop — This command instructs the controller to stop the pump from
moving. After pump comes to complete stop, all Motion Parameters will
be displayed, and user input will be accepted.

Home - This command moves the pump to its “Home" position (A
position where the flat of the piston is facing the inlet port).

Park — This command moves the pump to its Parked position where
Piston will be nearest to the bottom (smallest gap) "TDC" - Top Dead
Center

Reset Controller — Resets the controller and requires the controller to
be reinitialized completely. Cycling power will also reset controller’s
fault condition. Reset is required when controller enters into a state that
prevents it from continuing its operation unless it is completely
recycled.

Reset Fault — Resets a controller fault condition. A fault condition can
occur when controller fails to execute an internal command. By
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resetting the fault condition, the pump can proceed with the rest of its
operation without any need to reinitialize or recycle the power on the
controller.

Menu ltems

Menu items located on top of the Configuration screen provide access to
functionalities that are not directly related to the operation of the pump. The
following sections will provide more detail on each of these menu items:

Configuration File — When selected, it displays two commands: Save and
Open.

e Save - Allows the user to save current context of the FMI Configuration
Tool. All Parameter settings that are on the current view will be stored
into a file. User will be able to choose location and name of the file.

e Open - Allows the user to restore FMI Configuration Tool's context from
a file created using the Save command. An error message will be
displayed if contents of the file are not compatible with running the FMI
Configuration Tool.

Settings — Provides access to “Turn TOP Most On"” and “Turn Top Most Off”. By
turning Top Most On, the FMI Configuration tool window becomes the top
most window on the desktop.

Tools — Provides access to Program menu item. This option will make it
possible to update the firmware in ICSTO2 controller. First, a window will be
displayed to help locate the file (with “sw"” extension) that will be uploaded
into the controller. A prompt will be displayed if an attempt is made to upload
an older version of the firmware into the controller. If user chooses to move
forward with an upload, upload starts, and mouse cursor changes to an hour
glass. The upload normally lasts around 30 seconds depending on the speed
of the communication channel. Upon successful upload of the firmware,
controller will be recycled (Reset) by the FMI Configuration Tool. The FMI
Configuration tool will connect to the controller automatically after it is
recycled. At this point controller should be running the newly uploaded
firmware.

After a successful connection to the controller, its model and App ID
(Application ID) will be retrieved by the FMI Configuration Tool. These values
will be displayed at the upper left hand corner of the configuration screen.

Aside from Model and App ID, “Flag Present?” is displayed. Flag Present
allows the user to enable/disable the sensor used to detect the flag. Display of
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Home and Park buttons in the Pump Control is managed by the value of Flag
Present setting. If Flag Present is set to “No”, both Home and Park buttons will
disappear.

By pressing “Save selected parameters into controller”, the configuration
tool will attempt to save all the selected motion parameters into the
controller. This way when controller is operated manually, values that are
stored in the controller will be used to drive the pump.

To allow manual operation of the pump, while configuration tool is connected
to the controller, you must uncheck “Start/Stop using FMI Configuration
Tool” located at the lower right hand side of the screen (see Figure 5). When
unchecked, all Pump Control elements on the user interface such as Start,
Stop, and Park will be disabled, otherwise these elements will be enabled to
allow control of the pump through the configuration tool.

If last set of values that were selected during operation of the pump were the
ones displayed on the Analog Input column, user should be able to operate
the pump using digital I/O lines provided on the ICSTO2 motherboard. To the
same token, if last set of values that were used before unchecking “Start/Stop
using FMI Configuration Tool”, the user can operate the pump using values
stored in the controller (displayed on the controller column). In this mode of
operation, the user can also adjust Flow Method and Flow Direction using
their respective digital I/O lines.
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T FMI Configuration Tool - Version 1.0.0.642
Configuration File ~ Settings Tools Help
Port 1 Motion Settings ~Custom Program Settings
www fluidmetering com
Model ICST02:2 Motion Settings
Factory Default User Input Analog Input Controller
Speed (1 - 1250 RPM) 300 609 300
App D 3012730000814 Speed Source | [ O O
Rlag Present? | Yes v Strokes (15,000 Cycles ) 10 4 10
Strokes Source  [] Cycles v Od O
] o< (- 1000ndeecd 0 0
Accel Source | [] 0O
Run Cument (Amps Peak) 1.00 100 5 1
Run Current Source | [ O
Standby Cumrent (Amps Peak) 0.16 050 05
Standby Current Source [ O
. Flow Direction Dispense(CW) | Asprate(CCW
Flow Direction Source O
Flow Method Dispense wv| |Dispense
Flow Method Source O
Pump Control
Start Home Park Reset Fault Reset
T = Controller
kerations (1-1,000): I—H Set Dispense Volume
Dwell (1-10,000 mili-sec): [15 Save selected parameters into controller [ Stat/Stop using FMI Corfiguration Tool
Degrees Per Step 18 v

Figure 5 - Placing Controller in Manual Operation Mode

Custom Program Settings

Settings in this tab (See Figure 6) facilitate defining motion profiles using up
to 16 phases of customized motor operations. This should assist in creating
complex scenarios that may be required when operating an attached pump.
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F FMI Configuration Tool (Variable Dispense Pump) - Version 1.0.0.642

Configuration File  Settings Tools Help

Rotary Motor  Port 2 Motion Settings  Custom Program Settings  Data Collection

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 11 Phase 12 Phase 13

4 Enabled 4 Enabled E4 Enabled [ Enabled [ Enabled E4 Enabled 4 Enabled [ Enabled
sped [ 200]  speed[  200]  speed[  20]  speed[ 20|  speed| 2] Speed [ 200 speed[ 20 speed[ 0]
Strokes | 0] Siokes [ 0] Strokes [ 10]  Stokes [ 0] Srokes | 1| Strokes | 0] Swokes [ 0] Sokes [ 10]
- I B N B N B N - [ R
Accel [ 200] Aocel [ 200] Aecel | 200] Accel | 20| Accel | 200] Aecel 20| Accel 20| Aocel | 200]
De[Dispense CW) |  DijAspirate CCW) v|  DefDopense W) |  DefAsprste €CW) v|  DiDspense CW) | Dr[Dispense €W) | DifAsprate €CW) v|  De[Dispense €W) - |
Rerations | 1 Recations | 1 Rerations | 3 reratons | 1] Reratons | 1 Rerations 1 Reatons [ 1] Reratons [ 3|
Apply to. [P\m;iiv Foplyto. rﬁu;“liv' Foply to. Aﬁu;:‘lj] Poply to: [éum1 ‘{“ Aoply to: [F;um'l v; Applyto: [Pump 1 v | Aoply to: {P\lml V{ oply to: Pump 1 VJ
[0 Home Pump [ Home Pump [ Home Pump [ Home Pump [ Home Pump [ Home Pump [ Home Pump 3 Home Pump

Add | 0| miliSecs delay between phases

[All Phases v i Eun Custom Program vl Start (S‘alaclii]l‘Phases v| [ Go

i Add \70—‘ seconds delay before repeating phases
[ Continously repeat selected phases until stopped
Phase 6 Phase 7 Phase 8 Phase 9 Phase 10 Phase 14 Phase 15 Phase 16
4 Enabled E9 Enabled A Enabled [ Enabled 9 Ensbled 9 Enabled 9 Enabled [ Enabled
Speed [ 20| speed[ 20| speed[ 20| speed[ 20 speed| ] Speed [ 20| speed[ 20 speed[  200]
Swkes |  10]  Swkes| 10| suokes| 10]  Stokes [ 10]  Stokes | 1| Sokes | 10]  Swokes [ 1 Swokes | 10
e S = A = R = N - e S - =
rod [ B0 Ao B kol W] Acd[ W] Ak ] keod[ W] Ak W] Aed[ W)
De[Dopense €W) v|  DjAsprate ©CW) v|  Dr[Dspense ©W) v|  DrfAsprate ©CW) v|  Dr[Dspense W) | Or[Asprate CCW) v|  De[Dspense W) ~|  Dr[Dspense €W) |
Reratons | 1 veatons[ 1] reatons| 3] eratons | 1 Reratons | 1] Rerations | 1 reratons | 1] Reratons [ 1
foptyto: [Puro 1 v|  reptytor[Fure 1 ] eptyto: [Aute 1 v]  soayto: [ump 1 V] deslvtor[ump 1] rootto: [Parp 1 | Aopyto: [Pamp1 v Pebte:[ure 1 ]
[ Home Purp [ Home Pump [ Home Pump [ Home Purp 03 Home Purp [ Home Pump [ Home Pump 03 Home Pumrp

Figure 6 - Custom Program Settings

User can choose to operate a specific phase or all selected phases up to 16
phases of operation. In each phase user can define motion parameters of
interest, and if the pump should be Homed before selected phase starts. Also,
user is allowed to force all selected phases to cycle indefinitely until stopped,
as well as, configure a delay period that takes effect before next cycle starts.

FMI Configuration Tool automatically restores all Custom Program Settings
that was used in previous execution of the application. Using “Load Custom
Settings Parameters” and “Save Custom Settings Parameters” (See Figure 7),
Configured Program Settings can be stored and restored for future use.
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| | et
N T R e e

AllPhases | Start

[] Contnoushy mpes Run Custom Program
Y T€P€3| sad Custom Settings Parameters
Phase 6 Save Custom Settings Parameters Phase 9

(4 Enabled (4 Enabled [4 Enabled 4 Enab

Soeed[ 200 speed[  200]  speed[  20]  Spee

Figure 7 - Loading and Storing Custom Program Settings

Operating the Variable Dispense Actuator

If serial connection to rotary motor has already been opened, by switching to
Port 2 Motion Settings, commmunication parameters necessary for
connecting to linear pump’s motor can be selected. Click on Open Port to
connect to the Linear Pump’s controller.

F FMI Configuration Tool (Variable Dispense Pump) - Version 1.0.0.642

Configuration File  Settings Tools Help

Rotary Motor Port 2 Motion Settings  Custom Program Settings Data Collection

Channel Type Rs232 v

Port COM12 v

Baud Rate 115200 DA
Open Port

After successful connection, name of the tab will be changed to Linear Motor,
and motion parameters that can be used to operate against the Linear
Pump’s motor will be displayed.
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F’ FMI Configuration Tool (Variable Dispense Pump) - Version 1.0.0.642
Configuration File  Settings Tools Help
Rotary Motor Linear Motor  Custom Program Seftings Data Collection
Current position |0
Model
Motion Settings
Factory Default User Input Analog Input Controller
App ID 301273-0000-VDLP 14 Speed (1- 750 RPM) | 300 25520 300
Speed Source [ O O
Steps (-625to 4600 Steps) 2000 ‘ 2000 8410 200(
Steps Source O Steps ad O
[ ClosePat | 1 -
Accel (1 - 10,000 rad/sec”2) 300 | 300 |
Accel Source  [] O
Run Cument (Amps Peak) 045 045 = 0.45
Run Cument Source [ O
Standby Current (Amps Peak) 0.1 010 =
Standby Cument Source | [ O
Angle Change IncreaseCW v
Flow Direction Source O
Flow Method Dispense
Fow Method Source
Pump Control
Start Home Reset Fault Reset
Controller
Start/Stop using FMI Configuration Tool

Instructions provided in section Pump Control can also be used to operate
the Linear Motor. By adjusting the setting “Angle Change” motion parameter
to Increase, the dispense angle of the actuator will increase that will result in
higher flow rate. Conversely, to decrease the dispense angle of the linear
actuator, set the “Angle Change" to Decrease. This will result in lower flow
rate. FMI Configuration Tool will pop up a warning message if number of steps
you try to adjust the actuator’s angle with violates the maximum (4600 steps)
and minimum (-625 steps) limits.

Dispense Volume Calculator

Click on “Set Dispense Volume" to open the volume calculator. This
calculator helps to figure out the angle that actuator has to be opened to
achieve the flow rate on the rotary pump for configured rotary motor’s speed.
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Configuration File  Settings Tools Help

Rotary Motor  Linear Motor Custom Program Settings  Data Collection

www fidmeterng co

Model FVD (Rotary Motion Settings

Factory Default User Input Analog Input Controlls
Speed (1 - 2000 RPM) 300 I___anmnl| 75

App D 301273-0000-VDRP 14 Speed Source | |
Strokes (1-5,000 Cycles ) Actuator Settings 2

Strokes Source | | Pump Type [FENYX-200 ]
I Accel (1-10.000rad/sec™2) , 5
Home Posttion volume (/rev): |25
Accel Source |

Target volume (/rev): |
Run Cument (Amps Peak) il (/) |

Run Current Source | |
Rotary Pump Settings 3
Standby Cumrent (Amps Peak) .
Standby Cumrent Source | | Speed (RPM) »300
1
Row Diraction Stroke Count : 0
Flow Direction Source Stroke Type: |Cycles
Row Method
Row Method Source
Pump Control Fow Rate mninz |
Home Total Dispense Volume {ml) [
Rerations (11,000} 0 [ Set Dispense Volume
App Cancel
Dwel (1-10,000 milk-sec): | 15 ' Save selected parameters info cof

To start with you must position the actuator at its home position and force
the rotary motor to move one full rotation. After measuring volume of fluid
that is dispense, replace home position volume (default value of 25 ul/rev)
with measured value. Next enter a value for the desired Target volume.

Next, adjust entries in Rotary pump settings. Click on Calculate. If calculated
Flow Rate and Total Dispense Volume are satisfactory, click on Apply. At this
point FMI Configuration tool automatically adjusts the actuator’s angle and
updates all motion parameter settings for the rotary pump. Clicking on Rotary
Motor tab’s Start should result in dispense of fluid with a volume close to
what had been calculated by Dispense Volume Calculator. If resulting value
is different (can be due variety of external factors including inner diameter of
tubing) you can make necessary manual adjustments to angle of the actuator
to achieve more acceptable results.
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Specifications

Electrical Specifications

Min. | Typ. | Max. |Units
MNominal values 7 6 Voe
Absolute maximum values, drive operating A9 1 y
Supply voltage but outside guaranteed parameters ' ot
Absolute maximum values, surge
! ! . Ry w5 |y
(duration £ 10ms)
HWige = TV 125 300
+ =
Supply current Vigo = 12V &0 AU Y
+Vipg = 24Y A 125
+V g = 40Y 40 100
Min. | Typ. | Max. |Units
Mominal values 9 36 Yoe
Absolute maximum values, drive operating
: 8.5 40 Ve
Supply voltage but outside guaranteed parameters
Absolute maximum values, surge
! ; . ¥ 5 |V
(duration = 10ms)
Min. Typ. Max. | Units
Operational range 0 495
Input voltage Absolute maximum values, continuous 12 +18 W
Absolute maximum, surge (duration = 15)" +36
Input impedance To GMND 30 KO
Resolution 12 bits
Integral linearity +2 bits
Offset error +2 +10 bits
Gain errar +1% +3% | % FST
Bandwidth (-3dB) Depending on software settings 0 1 WHz
ESD protection Hurman body model i) et
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Min. | Typ. | Max. |Units

Veode camplance " lloctor PN/ 24V aute.
Default state Input floating (wiring disconnected) Logic HIGH

Logic "LOW" ] 08

Logic "HIGH" 2 524
Input voltage Floating voltage (not connected) 3 W

Absolute maximum, continuous -10 +30

Absolute maxmum, surge (duration = ‘IS)Jr -20 +40

Logic "LOW", Pulled to GND 06 1

Logic "HIGH", Internal 4. 7K pull-up to +3 .3 a 1] 0 mA
INput current

Logic "HIGH", Pulled to +5V 0.15 02

Logic "HIGH", Pulled to +24Y 2 2.5
Input frequency a 150 KHz
Minimum pulse width 33 VIS
ESD protection Human body madel +5 KA

e Pump acceleration/deceleration is 100 rot/sec2

e Dwell time for dispense after completing cycles (time from when
pump stops to pump starts) when leaving INO (start input) connected
to ground is approximately 41.8 milliseconds.

Min. | Typ. Max. | Units
All outputs (OUTO, OUTT, OUTZ2/Error, TTL f CMOS J Open-collector f MPM
Mode compliance OUT3/Ready) 24y
Ready, Error Same as above + LVTTL (3.34)
Mot supplied (+V gs floating or to GMNDY High-Z (floating)
Immediately ouTO, OUTH Logic "HIGH"
Default state after power-up | oT2/Error, OUT3/ Ready Logic "LOW"
Mormal OUTO, OUT1, OUTZ/Error Logic "HIGH"
operation OUT3/Ready Logic "LOW"
Logic "LOWY", output current = 0.5A 02 08
Logic "HIGH", QUTZ2/Error, QUT 3/ Ready 249 3 33 W
output current
=0, no load ouTO, OUTH 4 45 5
Qutput voltage
Logic "HIGH", external load to +V as Vine
Absolute maximum, continuous -0.5 Yiget0.5
Absolute maximum, surge (duration = 15)" -1 Vioe+1
Page 23 of 31
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Figure 8 — Output Diagram

Page 24 of 31
Rev A



rluid

Operating Conditions Min. Tvp. Max. |Units
Ambient temperature’ 0 +40 °C
Ambient humidity Non-condensing 0 a0 %Rh
Altitude / pressure Altitude (vs. sea level) -0.1 0+25 Km
P Ambient Pressure 0°? 0.75+1 10.0 atm
Storage Conditions Min. Tvp. Max. | Units
Ambient temperature -40 +85 °C
Ambient humidity Non-condensing 0 100 %Rh
Ambient Pressure 0 10.0 atm
ESD capability Not powered, applies to +05 | KV
(Human body model) any accessible part
Y Qriginal packaging +15 kv
Technical Support
Please Contact:
Fluid Metering
5 Aerial Way, Ste. 500
Syosset, NY 11791
Tel: 800-223-3388 or 516-922-6050
Email: pumps@fluidmetering.com
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Appendix A - Intelligent Stepper Control, 4 AMP
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Appendix B - Intelligent Stepper Control, 2 AMP

-
r

C-COLSDIN/d IWA

INYINdWOD SHOY SI LONAOAd SIHL
FHIM OMY 82-81 L1dIDDV SdIALS T¥NIWHIL TTV

JOVHAFINI JIVMIJOS 404 JOLOINNOD 4680

D001 ANY dOLOW dO4 dIdLS T¥NIWIL 9r
"HOLOW dO4 dIdLS T¥NIWAL 87
"¥3A0ODNT 404 dIALS TYNIWEAL 60
"Of1 404 dI¥LS TYNIWSIL OLr
"OANITYNDIS/HOLDINNOD 304 € ANV ¢ 13FHS 338

TYNIWAEL NO | NId
JOVLIIOA

—oo SN oMo

-$310N

FWILL ANY LY TTW03d OL 1D3rens

S1 LI "DNI ONIEI LI aINTd S0 A THS40dd SHL
SHNIFINEH ONY IONVLSISSY TYNLNN H0d J3NYOT

S1 ONIMYET SIHL 53S0 IHL OL "DNI "ONIEZLSN
QIMd WOES NOISSINGTD NILLIHAM HOM--d LO3HIa
AMOHLIM NOTHIH NMOHS DNIHLANY JENLOVANNYIN
01 35N HO INF 134 ‘0705 "'d3LNaidisia
'O3DNO0CH4TH 38 LON AYIN ANY ATNO S3S0dHNd
TYMOILLYWHOANI S04 IDNIAIHINO D NI J3INYOT 51

DNIMYEA SIHL "NOIHIH 035070510 TW-H3LYW IHL NI

S1HOM AUV13IEd0Hd SWIYTO "DMNI SNIFELIW a4
DNIMYEA SIHL SNIAERD3YH SNOSH3d OL 3DLLON

=0
o ™

—

(X¥) 2E1" X
44OANVIS

d3dv3dHL @m-m|/'_l_

I L

| Ly viaa

SNIINNOW ANV SNOISNIWIQ

Rev A

Page 29 of 31




r Ui

E40ZON LHS D 6009 PR Ad
e onomg|  3iva Ha | aAdev
PEIELO 1a _ A8
(A1ddNS ¥3MOd O/M) v 0=403HD
dWWV € TO4INOD s Ag
avg| 42| NmvEa
[s12g2wuy ]
SIHINI NI 9% SLINN
IsTol 1O+ = ¥ J3141232%
ol Z0F =3 ISIMEIHLO SSIINN
[sileoF=x SIINYHIIOL

Z-COLSDI N/d IW4

FWILL ANY LY TTW23d OL L03rens

S1 11 "M "SNIHI LI aInd 40 ALH3404Hd IHL
SNIVINTY aNY IONVLSISEY TWNLNAW Hod Q3NY0T

S| 9ONIMYED SIHL U350 IHL OL "DMI "ONIHILIN
QN4 WOHL NOISSIWESd NILLIEM HOM-d LO3HIa
LNOHLIM NOZE3IH NAMOHS SNIHLANY JENLIYdNNYIN
. QL J35N =0 INF1SH ‘3705 "J3LNaHLSIa
a30NAacHdId 39 LON AYIN ONY ATHNO S350ddnd
TYNOILLYWHOLNI H0d IDNIAIINOD NI JINYOT S1
DNIMYHET SIHL 'NOIY3IH Q3S0712510 T¥R-I3LYIN IHL NI
SLHDE AdY13iddOdd SIS DN SNIEELL3W ainnd

DNIMYHEA SIHL DHIAE23H SNOSH3d 0L 3DUON

ANNOCYO TYLHOIA TYHINIO aNo Gér

(4300DNT HLIM SdWNnd 304 TYNOILDNNS ATNO) XIANI 33d0DNT XANI ¥ ér
(3AODNI HUIM SdWNd 304 TYNOILDNN ATNO] 8 3SVHd 33A0DNI 4 430d0ODNT eér
(43A0ODNT HLIM SdWind 304 TYNOILDNNA AINO) ¥ 3S¥Hd 33A0DNT ¥ d300ODNS cor
1nd1NoG D0A G+ L 6r

NOILdYDS$3d TOYLINOD TYNDIS NId

-4 1NdINO FAINA JO1OW -4 3SVHd dOL1OW ¥'8r
+d4 1Nd1N0O AT dO1OW +8 35VHd dOLOW ear
-7 INdINO JAIRA dOLOW - 3S¥Hd 4d010W c8r
+¥ 1Nd1INO JAIMA dO10OW +¥ ISVHd dO10W L'8r

NOILdI¥DS3A TOYUINOD TVNDIS NId

ONIFIM TYNIWY3L 8r -€ 319V1

ONRIM TYNIWHIL 61 -7 3718V1

(DA 9€ OL /) IDVLI0A DID01 DOIA ¥or
ANNOYO aNo £9r aNNOYD aND SEr
ANNOYO anNo o9r JAFO3Y XA-CECSY EEr
(DA 9€ 0L 6] IDVII0A JOLOW LOWA L'9r LIWSNWVal X1-2edsy cer
NOILdIYD830 TOYINOD TVNDIS Nid NOILdIYDS3d TOUINOD TVNOIS Nid

ONIHIM TYNIWYHIL 91 - 319V1

ONHIM TYNIWHAL € -1 319V1

Page 30 of 31

Rev A



r Ui

EEONIHS | ) 662009 sonom A8

LEE] "OM 9 Elks) Hd | adav

F2IED A

(A1ddNS ¥IMOJ O/ M) arvg 19 jamicao
dWV Z "TOdINOD R It

¥3dAIS INFDIMIEINI - | oy 92 | tivaa

VAl B A S AL P WARE 1526 F20°015 4 OS0EE26'0IE ' BREEERZ 008 [sssp@uuu]

I6LL AM "12550RS5 ‘005 31ng Ro |DUsY § STHINI NI YV SLINN

] _D L [zl 1oF=¥xx 031410348

" ool ZoF =200 ISIMHIHLO SSIINN

[ s onF=% SIONYHITIOL

C-COLSDIN/d IWA

FINLL ANY LY TTWD3d OL L03rans

S1 .10 3N SNIHILSN AINd 40 ALY3d0dd IHL
SHIVINZH ANY IONYLSISSY TYNLNN H0d J3NY0T
S1ONIMYHEA SIHL 535N SHL OL DNl "ONIH3LSN
QINTd WOED NOISSINGSd NILLIHAM H0i-d 103410
LMOHLIN NOSEIH NAMOHS DONIHLANY IENLOYanNyIN
Ol a3sN =30 INS13d ‘0705 "'a3LNgidIsia
'd3NA0CHSTYE 38 LON AYIW ONY ATNO SIS0dEnd
TYNCLLYWHO SN 204 IDNITIFNO D NI JINYOT S
DNIMYEHT SIHL "NOIHIH J3S0T12S10 TWIH3LYN IHL NI
S1HOM AdY13I-dd0iEd SIYTID "I SNIE3L3W ainfd

SNIMYE] SIHL DNIAIZ23H SNOSHId OL 300N

3dIS A¥3H dNNd ONIDV4 MI3IA NO d3SVE NOILD3dIa - I

'SILON
ANNO¥S 171ISId 1¥4INID aNo zror
(40433 ON = ., HO¥d3 =.0.) - 30333 IANA TVIINID J0ua3 LINO Lrotr
EEeR) _
LON NOILOW = L. ‘31T TdWOD NOILOW = .0.) I1T1dWNOD NOILOW oLno orotr
(INd¥ S00Z OL SZ'01) Wdd NI 033dS 135 OL INdNI DTA S - 0 JOIA 60Ir
(v vw 0sz) INdLNO DA G+ goLr
GaIM YDv18) 3AOHLYD JOSNIS aNo 701
(33IM 033) IAONY JOSNIS JAONY 90Lr
(SNOLLNTOATY 0Z OL 1) STIDAD ISNIJSI O ¥IGWNN 13S OL INdNI DAAS - 0 dsipA colr
[39IM 3n79) 1N4LNO JOSNIS N3S/ENI woLr
[ANNOYS OL IOANNOD . coLr
- ISNIdSIA ‘AALDINNODSIA IAYIT - ONINILIN) ISNISIA/ONINIITN
/_\ (ANNOYD OL 1DINNOD - MDD ‘AILDINNODSIA IAVIT - MD) NOILDINIA INI zolr
(14V1S OL ANNO¥D OL IDINNOD ATNYINIWOW :3SNIJSIA — dOLS OL onl Colr
NIJO ANY ANNOYSD O1 IDINNOD :ONIILINW) INdNI 1IVIS IDVINOD A¥a
NOILdI¥D$3A TOHINOD T¥NOIS NId

ONHIM TVNIWYIL OLF -§ 318V1

Page 31 of 31

Rev A



