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3. MULTIPLEXW/TOUCHSCREEN
CONTROLLERMODULE
3.1 DESCRIPTION

The Multiplex Controller Module, hereafter referred to asthe
Controller Module, contains all the control, monitoring, and
interface components for the dispensing operations. The
Controller Module containstwo cabinets; one for the controls
and one for the touchscreen. The control cabinet measures
450.9mm (17 3/4")wide, 489.0mm (19 1/4") deep, 184.2mm
(7 1/4") high (feetincluded) and weighs approximately 11.4kg
(25 pounds). The operator indicators, controls, and interface
connections are located on the front and rear panels. The
touchscreen cabinetmeasures 304.8mm (12")wide, 152.4mm
(6") deep, 254.0(10") high, and weighs approximately 2.7kg
(6 pounds).

3.1.1 Control Cabinet Front Panel (Figure 3.1)

The front panel of the Controller Module control cabinet
contains the system indicators and the main power switch.
The following indicators and switch are located on the front
panel.

4. Fault Indicator
5. On/Off Switch

1. Active Indicator
2.ldleIndicator
3. Load Indicator
3.1.1.1  Active Indicator (Figure 3.1 Item 1)
This white indicator illuminates while the Multiplex pump is
operating.
3.1.1.2 Idle Indicator (Figure 3.1 ltem 2)
This white indicator illuminates while the Multiplex pump is
notoperating.
3.1.1.3 Load Indicator (Figure 3.1 Item 3)
This white indicator illuminates while the Multiplex pump is
loading.
3.1.1.4 Fault Indicator (Figure 3.1 Item 4)
This yellow indicator illuminates when a fault has been
detected.
3.1.1.5 On/Off Switch (Figure 3.1 Iltem 5)

This 2-position rocker switch turns controller main power
“ON" (1) or “OFF”" (2).

3.1.2 Control Cabinet Rear Panel (Figure 3.1)

The control cabinet rear panel contains the following:

6. Power Entry Module

7. MOTOR Connector

8. CONTROLPOWERFuse

9. E-STOP Connector

10. CONTROLLER COMMUNICATION Connector
11. LOGICI/O Connector

12. CONTROL Aand CONTROL B Connectors
13. TOUCHSCREEN Connector

The power entry module provides an entry point for power
coming into the Controller Module and the main line fuse(s).
The pump control connectors (Motor, Control A and Control
B) interface to the motor, valves, and sensors on the pump
assembly. The emergency stop (E-Stop) enables or disables
power to the motor. The Control fuse protects the internal
+24V power supply andfan. The Logic I/O connector provides
connections to the customer’s PLC. The controller commu-
nication input and output connectors provide Controller
Module to Controller Module communications.

3.1.2.1 Power Entry Module (Figure 3.1 ltem 6)

The power entry module contains areceptacle for a standard
IEC power cord, a voltage selector switch and main fuse
holder.

CAUTION

Before plugginginthe system, insure the line voltage
setting appearing in the window agrees with the
available line voltage. Damage to the equipment
could result if the two voltages do not match.

The design of the power entry module requires that the line
cord be disconnected before either the voltage select switch
is changed or a line fuse isremoved. Perform the following
stepsifitis necessary to change the setting of the line voltage
select switch.

1. Disconnectthe line cord atthe power entry module and
openits cover.

2. Removethe selection cam from the unitand replace it
oriented so the desired voltage will appear in the
window when the cover is closed.

CAUTION

Rotating the voltage select cam while it is in the
module may damage the module.
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Control Cabinet Front
Panel

Control Cabinet 12 15

6 7 Rear Panel 13 /

14

Touchscreen Cabinet

Figure 3.1 Controller Module Cabinets
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3. With the voltage select cam in the proper position,
close the cover and replace the line cord. If the cover
doesnot completely close, open the cover and slightly
reposition the voltage select cam.

3.1.2.2 MOTOR Connector (Figure 3.1 ltem 7)

The controller has a 16-pin connector on the rear panel used
to connectto the Multiplex motor. The motor provideslinear
motion for the pump assemblies. This connector provides
both power and feedback to and from the motor.

3.1.2.3 CONTROL POWER Fuse (Figure 3.1 ltem 8)
Afuseisprovidedto protect the auxiliary componentslocated
inside the controller (24V power supply and fan).

3.1.2.4 E-STOP Connector (Figure 3.1 ltem 9)

This providesthe connection tothe emergency stop switch (or

switches). The emergency stop switch must be connected
in order for the controller to operate.

An E-Stop Connector Kit (Part Number 540108) is supplied
with the unit.

3.1.2.5 CONTROLLERCOMMUNICATION Connector
(Figure 3.1 Item 10)

The BNC connectors provide controller-to-controller commu-
nications. Thelast Controller Channel MUST have a93 Ohm
terminating resistor installed on one controller communica-
tions connector (terminating resistor is provided with the unit).
3.1.2.6 LOGICI/O Connector (Figure 3.1 Item 11)

The Logic I/O connector provides system and channel level

control connections to the Customer's PLC. (See section
3.2.4)

A PLC Connector Kit (Part Number 540112) is supplied
with the unit.The pins in the connector kit accept 20 - 24
gaugewire.

3.1.2.7 CONTROLAand CONTROL B Connectors
(Figure 3.1 Item 12)

The controller has two 28-pin connectors on the rear panel
used to control and sense the Multiplex pump assembly
valves. The valve actuators are air driven. This connector
provides solenoid control and sensor feedback for eachvalue.
The Control A connector is used for pump modules 1through
8 and the linear position sensors. The Control B Connector
is used for the remaining Pump Modules and linear position

sensor. For systems controlling actuators with eight or less
Pump Modules, Control B is not required.

3.1.2.8 TOUCHSCREEN Connector
(Figure 3.1 Item 13)

This connectorisused for making the electrical connectionto
the touchscreen Cabinet.

3.1.3 Touchscreen Cabinet (Figure 3.1)

The touchscreen cabinet contains a Touchscreen and a
Controller connector.

3.1.3.1 Touchscreen (Figure 3.1 Item 14)

The touchscreen is the operator interface for controlling the
system. Multiple screens are provided for setting and moni-
toring system parameters. With a touch of the screen,

parameters can be viewed and changed to meet specific
requirements.

Thetouchscreen may eitherbeinanenclosure or available for
remote mounting. Refer to Figure 3.16 for Enclosure and
touchscreen dimension. The touchscreen weighs approxi-
mately 1.86 kilograms (4.1 pounds).

3.1.3.2 CONTROLLERConnector(Figure3.11tem 15)
This connectorisused for making the electrical connectionto
the Control Cabinet.

3.2 OPERATION

The Controller Module provides the controls for producing
liquid flow via a positive displacement pumping mechanism.
The systems utilize solid-state electronics, state-of-the-art
motor drives, and precision machined ceramic pump heads.

These components combineto provide exceptional accuracy
and precision, high reliability, and low maintenance.

IVEK units have custom designed motors and pumps sized
to the specific dispensing application to provide the proper
torque and speed.

3.2.1 Control

All operational parameters on the Controller Module are
programmed using the touchscreen. Total electronic control
allowsfor effortless, exacting calibration and full accountabil-
ity of cumulative volumes dispensed. Software contained in
the Control Cabinet allows configuration and operation on a
system-wide or individual Actuator Module basis.

28 January 2014
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All volume and rate commands for the Controller Module use
microliters or microliters per second.

3.2.2 Emergency Stop Requirements

The Emergency Stop provides a means of applying and
removing air and motor power for the Multiplex Actuator(s).
When energized, the relay interface provides power to the
controllers’ motor drive electronics and energizes an airdump
valvelocated inthe actuator. For convenience, connections to
aninternal 24 VVdc power source are provided inthe connector
forenergizingtherelay.

3.2.2.1 Instructions

Wire the Emergency Stop switch (customer provided) in
series with relay coil(s) and suitable external 24 Volt power
source using the Connector Kit (IVEK provided part#540108).
See the sections below for the switch and power source
requirements and pinout of the connector. External circuit
protection (a series fuse) is required to be provided by the
customer if the internal 24 Vdc power source is used to
energize the relay coil. Only one 24 VVdc power source should
be used. Under no circumstance should more than one
supply be wired to another supply in parallel. Refer to Figure
3.2.

3.2.2.2 Relay Coil Specification
Nominal Coil Voltage 24VDC
Nominal Coil Current 0.07 Amps
Nominal Coil Power 1.7 Watts
DC Resistance (+ 10%) 3500hm
Must Operate Voltage 75% of Coil Voltage (18.0VDC)

Must Release Voltage 10% of Coil Voltage (2.4 VDC)

3.2.2.3 Connections
PIN SIGNAL
1 Relay Coil +
2 Relay Coil —
3 +24 Vdc
4 24V Return
3.2.3 Touchscreen

The touchscreen provides an operator interface to all operat-
ing parameters in the Controller Module. Newvalues can be
entered and current values displayed forall the functions of the
system. The touchscreen contains nine different operator
interface screens with each providing information to the
operator. Start and Stop buttons appear on two screens for
starting and stopping the system. The touchscreen is de-

signed to control from one to eight Actuators but will only
display controls for the number of Actuators purchased.

3.2.3.1 Introduction

Configurations

A configuration is a collection of the operating parameters
required to operate the system. The operating parameters
include volume, rate, direction and drawback. For each
configuration, the parameters are stored in the configuration
database.

NOTE

All Actuator Modules use the same value foragiven
parameter.

Buttons

A button initiates a command being sent to the Controller
Module. The "Start" and "Stop" area in the Main screen
(Figure 3.9) are examples of buttons.

Boxes

A box looks identical to a button, but provides information
only. Pressing a box will have no effect on the system. The
"TOTALIZER uL" areainthe ParamsB Screen (Figure 3.12)
is an example of a box.

Screens

There are ten screens used to setup, operate and exit the
system as shown in Figure 3.3. Each screen contains
information relating to operating the system. The screensand
a brief description are as follows:

Power-Up Screen - The Actuator Modules are referenced
from this screen after power-up.

Main Screen - Volume, Rate, Direction and Mode informa-
tion can be viewed and changed. The system can be operated
from this screen.

Configuration Screen - Configurations are changed and
stored with this screen. Any parameters changed outside the
configuration will not be saved as a configuration.

Channel ABCD Screen - Displays channel status informa-
tionand allows enabling/disabling pumps. The system can be
operated from this screen.

Channel EFGH Screen - Displays channel status informa-
tionand allows enabling/disabling pumps. The system can be
operated from this screen.

Params A Screen - Displays Agitate, Drawback, Prime
Duration and Load information.

PO3LO10E
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SINGLE MULTIPLEX MASTER CONTROLLER

MULTIPLEX MASTER
+24VDC — EMERGENCY —
RELAY o SToP
P SW_24V JERN 7\ _SW_24V
D) — —
Ve
2
3 <—| 24V
<’7_< 4 e‘ 24V 'FUSEI
—J
0.5A
COM ‘
MULTIPLEX MASTER & TWO CHANNELS OR
MULTIPLEX MASTER, CHANNELS, AND STRIPER
MULTIPLEX MASTER
+24VDC — EMERGENCY —
RELAY o STOP
1 < SW_24V (/ \) (/ \) SW_24V
<2 ¢—p—COM Z <~
P 24V
3 <€
4 AT 24v FUSE
NBY, 0.5A
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MULTIPLEX CHANNEL
+24VDC
RELAY o TN
NEY;
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cOM ‘
LAST MULTIPLEX CHANNEL |
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RELAY o
¢ 1 ¢ SW_24V
2 ¢ COM
—<3
4
L |
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Figure 3.2 Emergency Stop Switch Wiring Diagram
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POWER-UP SCREEN
* Reference Channels
MAIN SCREEN
* Start * Dispense/Meter Rate
* Stop *Prime/Load Rate
* Ready Indicator * Mode
*Volume * Direction
» Change Permissions
FAULT SCREEN
« View Faults CONFIGSSCREEN
« Clear Faults *View/Edit Configurations
* Reference Channels
» Connection Status
| b4
CHANNEL ABCD SCREEN CHANNEL EFGH SCREEN PARAMSASCREEN
* Start * Start * Agitate
* Stop » Stop » Drawback
* Mode * Mode * Prime Duration
* Enable/Disable Channels * Enable/Disable Channels e Load
PARAMSB SCREEN
* Totalizer Functions < Fault Delay

» Change Permissions « Pump Size
* Ready Out Config » Torque %
* Software Version * Serial Number

CLEARTOTALIZER
SCREEN
e Clear Totalizers

EXIT SCREEN
« Exit Software

Figure 3.3 Screen Information

PO3LO10E

IVEK Corp. 28 January 2014



MULTIPLEXW/TOUCHSCREENCONTROLLERMODULE

Page 3-9

Params B Screen - Displays Totalizer, Permission, Torque
% and Ready Out Configuration information. Displays soft-
ware versions. Pump Size can be viewed and changed and
Controller serial number is displayed.

Fault Screen - Faults and warnings are displayed and
cleared. Connection status is displayed.

Clear Totalizer Screen - Clears all totalizer values.

Exit Screen - Exit the software.

Figure 3.3 showsthe screensand providesan overviewofthe
function of each screen. Linesand arrows show accessibility
for each screen.

Another display, called the Keypad, only appears on the top
of screens. The Keypad is used for changing the selected
parameter and is shown in Figure 3.4.

3.2.3.2 PermissionLevels

There are three levels of permission; Operator, Manual and

Supervisor. Eachlevel allowsaccessto selected itemsonthe
touchscreen.

The permissionlevel can be changed by usingthe "CHANGE
PERMISSION" button in the Main and Params B screens
(Figures 3.9 and 3.12). Click on the button to display the
Keypad thentype in the password for the required level and
press the "ENTER" key.

The highestlevel is Supervisor. Thislevel allows accessto
all items on all screens.

The Manual level allows access to all items on all screens
except changing values in the Configuration screen and
accesstothe "EXIT" button on the Params B screen (Figure
3.12).

g58|
MAX=1288. 388
MIN=5. 888
7 8 9
4 5 6 .
— Numerical Keypad.
1 2 3
B -_—
BS ENTER
< b
CANCEL

The Operator level does not allow changing system param-
eters. Configurations can be selected and loaded, but not
changed.

If abuttonis notavailable because of the permission level, a

security flag will be present over the button. Figure 3.5 shows
the permission flag.

[

Figure 3.5 Permission Flag

3.2.3.3 Getting Started
The touchscreen will "Boot" when the power to the Controller
Module is turned on. If the program is accidently exited, the
Controller Module must be turned off and then back on. The
"Boot" sequence will be visible onthe touchscreen and takes
approximately one minute.

The last values entered into the touchscreen before it was
turned off will appear after the system has booted.

Thefirstscreen displayed will be the Power-Up screen (Figure
3.6). This screenis displayed each time power is turned on.
The"REFERENCE ALLACTUATORS"button must be pressed
if the systemisgoingtobe operated. If the system is not going
to be operated, press the "MAIN SCREEN" button.

NOTE
If the "REFERENCE ALL ACTUATORS" button is

not pressed, the system will not trigger and no fault
messages will be displayed.

—Displays the value being entered.
— Displays minimum and maximum settings.

___"Enter"loads the value into the selected parameter.
"BS" (backspace) deletes the last digit entered.

— Moves the keypad left and right on the screen.

—— Deletes any entered value in the display and removes the keypad screen.

Figure 3.4 Keypad Display
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POWER-UP

AL ACTURTORS TS
REFERENCED SEFERENtED Th e Power-up
REFERENCE RETERTRRED

e I_ screen references
ACTURTORS | B | the channels at

hel Powerp
(See below for a de-
e | scription of each sec-
tion)

MAIN
SCREEN

POWER-UP
[ e — Indicates Actuator is Referenced. Reference is required, or not installed.
ﬂ“ﬁg”gg”“ e (Only appears for quantity of Actuators configured at the factory.)
REFERENCED RereheD
REFERENCE Fae
ALL — References all channels. (All Actuators must be referenced

ACTOATORS l—mm - prior to operating the system.)

ﬂ:ﬂ.ﬁmﬂsg

—— Switches to the Main screen.

Figure 3.6 Power-Up Screen
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The next screen will be the Main screen (Figure 3.9) contain-
ing the last parameter settings. Usually, the last parameter
setting is either Dispense or Meter mode so it is a good idea
to first go to the Configuration screen or enter the setting
manually in the Main and Params screens.

If the touchscreen can not communicate with the Control
Cabinet, a fault will occur. The fault will clear when commu-
nication resumes. (section 3.2.3.9) The communicationsflag
shown in Figure 3.7 may also be displayed on the touch-

screen.

Figure 3.7 Communications Flag

3.2.3.4 Configuration Screen (Figure 3.8)

The Configuration screen displays the parameter settings for
each of the twenty-five configurations. The system arriveswith
afewconfigurations presetandthe remaining configurations
set with default parameters. The current permission level
determineswhich buttons are currently available.

The configurations are the recommended method of changing
operating parameters. Once a configuration has beencreated
orchangeditisavailabletouse eachtimethe systemisused.
Parameters not saved in configurations will be lost once the
system is turned off.

The twenty-five configurations are named Configuration 1
through Configuration 25. The current configuration number
is displayed in the Main screen. Each configuration can be
programmed to perform a specific job function. All configura-
tion parameters are numerical valuesand mustbe entered in
the keypad as numbers. To use a preset configuration:

1. Use the "CONFIG ->" and "<- CONFIG" buttons to
moveto the desired configuration.

2. Pressthe "USE CONFIG" button to load the param-
etersinto the Controller Module.

To changea configuration;

1. Use the "CONFIG ->" and "<- CONFIG" buttons to
movetothe desired configuration.

2. Use the "PREV ITEM" and "NEXT ITEM" buttons to
select the parameter.

3. Pressthe "EDIT ITEM" button.

4. Thekeypadappears withthe minimum and maximum
settings displayed.

5. Typethe newparameter number.

NOTE

If a number smaller than the minimum is entered, a
message will appear stating the minimum number
which can be entered.

If a number larger than the maximum is entered, a
message will appear stating the maximum number
which can be entered.

6. When all parameters are entered, press "SAVE
CHANGES" or"IGNORE CHANGES".

7. To start using the new configuration press the "USE
CONFIG" button. Thiswill load the parametersinto the
Controller Module.

An * appears in front of edited items until the changes are
saved or ignored. When changing configurations, remember
volumes are in "increments” (not microliters) and flow rates
are in "increments per second" (not microliters per second).
The chart on the Configuration Help screen can be used to
assistwithunitconversions. The correctvalue for "pump size"
must be entered for the Pump Module being used. The
"Volume" and "Rate" are shown in microliters and microlites
per second on the Main screen.

3.2.3.5 Main Screen (Figure 3.9)

The Main screen displays the parameter settings for the
configuration selected inthe Configuration screen. The Main
screen is normally used to operate the system. The Fault,
Configuration, Channel ABCD, Channel EFGH and Params
A screens are accessible from this screen.

The current permission level determines which buttons are
currentlyavailable.

The "START" button will start the system using the current
parameters. The system will operate until the cycle is
completed or the "STOP" button is pressed. The "READY"
box indicates the state of the READY output in the PLC
Interface. If the system is not Ready, the icon will change
color and display "BUSY™".

The current configurationand permissionlevel are displayed.
The Configuration number will normally be anumberfrom 1to
25 indicating the current configuration. "Modified" will be
displayed when the access level was Manual or Supervisor
and was then changed to Operator without a configuration
being selected. The "Modified" indicates the parameters
displayed may not be the same as one of the twenty-five
configurations.
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CONFIGURAT IONS

UOLUHES ARE IN INCREMENMIS,
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£D0Q NOT USE>»

DO NOT USE>
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DISPENSE MCU
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Drauhack
Dra

CORRECT ulL VALUE WILL NPPENR

IN OTHER SCREENS _
uol a. @

Draunack incrrs 2ea0g. o

DPrawback Rate . PRIME B i
Drawhack Duell 2 = DISFENSE al Dua a
Praw 3 =M :
Load @=M 1=Emp 2=Eur Q.
Load @=M 1=Emp 2=Eur 4 (Do NOT USE>
Erime/Ld Rate incr/s 5 <D0 NOT USE> BEphe i Rate inceis Auaaua.
Prime Duration & = AGITATE i
7 = DISPENSE MCV
aeoln Enable - 8
Act B LoAD
@ = MANUAL
1 = EMPTY
Z = EUERY

ENABLE CHANNELS
BY ADDING BIMNARY
UALUE

Agitate Isoc Vol strk

fAgitate Uolume str ggltatg Duwell

Agitate Dwe

sec

CHAN UALUE Pume Size

total Torgue

ul

. 1 1 F .
orgue “ Config LD
é % Config ID g E
g 12 PUMP | INCREMENT 2 ég g?gg 6QEEEEENI
SAYE IGNORE
$ i Sk MoLuny L A o 200 | 8,905 uL CHANGES cunnczsl
200 | 0.@05 uL CONFIG
8 138 18 FEH 498 | 8.91_uL
= 499 8.91 ul i1 1824
1@ 512 i1. 1824 2009 | 8.85 uL
11 124 2008 | .85 ulL 2000 | 0.1 uL
e 4080 | B.1 uL MALN ALL ass  USE OF PUMP SIZE HOT WAIT
] 255 USE OF PUMP SIZE HOT SEREEN 18 1833 LISTED AROVE WILL PRODUCE
16 1835 LISTED AROVE WILL PRODUCE 12 495 IRACCURATE RESULTS?
iz 4@95

The Configuration screens allow viewing, generating, changing and
using presetconfigurations
(See below for a description of each section)

1| —— Movesthe cursor to the parameter above. v
'+i:1| —— Movesthe cursor to the parameter below. V|

Displays the keypad screen for making changes to the
highlighted parameter.
Switches to the Main screen.

EDIT

ITEM —_—
MAIN
SCREEN

Configuration 1

1=P 2=0 3= M 6 ﬂ 7=MU
Uolume

Disp/Mtr Rate incr/s
B=Reverse l1=-Forward
Drawback VYol
Drawhack Rate
Drawhack Dwell
Load ©=M 1=Emp 2=Evr
PrimesLd Rate incr/s
Prime Duration =

fAgitate Iso Yol strk
Agitate Uolume strk
fgitate Dwell sec
Pump Size
Torque e
Config ID

USE
CONFIG

total ul

incres zeam:
s :

Switches to the previous configuration.
—— Switches to the next configuration.

<L 2 2
2L 2 2

CONFIG

— Lists the parameter settings for each configuration. (1 - 25)
A *in left column indicates edited parameter.

—— Loads the selected configuration for use.

Illﬁiiiill
CHﬁNGESl

Saves any changes made to the current configuration.

—— Cancels any changes made to the current configuration.

AV:YNl —— Indicates the system is busy and will ignore entries.

Figure 3.8 Configuration Screen
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MAIN UOLUME START STOP

BUSY The Main screen

controls the system

DISPENSE/METER RATE and displays the
(ul/sec) PRIME | by

operating param-

'FORWARD || eters
PRIME/LOAD RATE (See below for a
_ (ulfsec) description of each
Leere || section) .
FAULT O
CONFIGURATION: 12 | § - ;ﬁ
FSs
CHANNEL CHANNEL CONFIGS PARAMS Q’ C 8
EE EE ¥
)
MAIN
UOLUME
(ul) = Displays the current Dispense Volume setting in microliters. v [
IR Pressing ﬁlenables the entry keypad for changing the
DTSPENSE/METER RATE setting.
Culfsec) Displays the current Dispense angﬁeter Rate setting in R
| —— microliters per second. Pressing enables the entry
—— keypad for changing the setting.
e Displays the current Priming Rate setting in microliters per v [V
second. Pressing ﬁl enables the entry keypad for changing
the setting.
e | —— Changesthe current permission level. VN[
Starts the current mode of operation. VIV |V
| START STOP | — Stops the current mode of operation. NEAE
BUSY | — Indicates the state of the READY output in the PLC Interface.
PRIME Displays the current mode (Prime / Dispense / Dispense MCV V|V
/ Meter / Agitate). When pressed, sequences through modes.
___Displays the current direction. When pressed, toggles R
between Forward and Reverse.
— Loadsall active Channels. NIV A
| or
— Indicates a load is required, push to load. NEREY
m —Switcgres to the Fault Screen. NMEIR
CONFIGURATION: 12 —Indicates Fault and switches to the Fault screen. NMEIRE
Switches to the Configuration Screen. NV A
m ——Switches to the Params A screen. NV A
Switches to the Channel ABCD screen. MBI
Switches to the Channel EFGH screen. NIV A

(Only present if five or more actuators have been configured at

the factory.)
Figure 3.9 Main Screen

28 January 2014 IVEK Corp.
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Volume

The Volume (inmicroliters) isthe amount of liquid pumpedin
Dispense mode. Volume plus Drawback Volume must not
exceed total capacity of pump.

Tochangethe Volumevalue;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Disp/Meter Rate

The Disp/Meter Rate (in microliters per second) isthe amount
of liquid pumped per second in the Dispense and Meter
modes. To change the Disp/Meter Rate value;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Prime/Load Rate

The Prime/Load Rate (in microliters per second) is the
amount of liquid pumped per second in the Prime and Load
modes. To change the Prime/Load Rate value;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Operating Mode

The "PRIME / DISPENSE / DISPENSE MCV / METER /
AGITATE" button indicates the current mode of operation.
The button will display only the current mode.

Prime mode produces a continuous cycle to pump fluidinone
direction. Prime is used to fill the system with fluid in
preparation for actual operation, empty the system of fluid,
and flush the system for cleaning.

Dispense modeis used to deliver a specific volume of fluid at
a specific rate. The current settings for the fluid direction
determinethe direction of fluid flow.

Dispense MCV (minimum chamber volume) modeisusedto
deliveraspecific volume of fluid at a specific rate while keeping

the chamber ata minimum volume level. The current settings
for the fluid direction determine the direction of fluid flow.

Meter mode is used to deliver fluid at a specific rate for the
period of time the system is active.

Agitate mode isa sequence of forward and reverse strokesto
keep the liquid moving and prevent material settling in the
chamber and inlet/outlet liquid lines.

To change the Operating Mode;

1. Pressthe button displaying the current mode.

2. The button will cycle through PRIME / DISPENSE /
DISPENSE MCV/METER/AGITATE.

3. Stop at the desired mode.

Liquid Direction

The "FORWARD / REVERSE" button indicates the current
liquid direction. The button only displays the current direction.
To change the Liquid Direction;

1. Pressthe button displaying the current direction.
2. The direction button will change to display the new
direction.

Load

The "LOAD" button indicates the current Load setting (Load
Empty, Load Every, Load Manual, referto section 3.2.5.5for
adescription). The button only displaysthe current setting. To
change the Load setting;

1. Press the button displaying the current setting.
2. The button will change to display the new setting.

Change Permission

The"CHANGE PERMISSION" button displaysthe keypad for
changingthe permissionlevel tothe software. There arethree
levels; Supervisor, Manual, and Operator. (Refer to section
3.2.3.2) Tochange the Permission level,

1. Pressthe "CHANGE PERMISSION" button.

2. Thekeypad will appear.

3. Enterthe password code for the desired accesslevel.
3.2.3.6 Channel ABCD & EFGH Screens (Figure 3.10)
The Channel ABCD & EFGH screens display the status of
each PumpModule for each Actuator Module and allows the
operatortoenable and disableindividual pumps. Controlsare

only displayed for the number of actuators in the system when
purchased.
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crannels [N N T cranvels NN o S
I KA R A 2 2 K K [ AE| K[ I Ea
DODDOODOOOODD - OODDODOOOOOOO ©
18 I A N I 8 I | R e ECO 3
DODDODODODOOD ° OOODODDDOOOOOO -

IRl E ]
L2 ][3](4](s]16]

c

HFH
E- B

11
1

10 |12
m| ok
(o[ ](2) [z (e [e] (7] (6] (o] i) st [2]
OO0 ° DODDOOOOOOOE -

LEGEND LEGEND
n = DISABLED n = DISABLED
FAULT CHAMNEL HAIN FAULT CHANNEL MAIN
£C] A [ 5 N

The Channels screen controls the individual pumps for each Actuator Module
(See below for a description of each section)

S
5.9
T35
S
S
C=qp
Displays the current mode of operation v |
Prime / Dispense / Dispense MCV / Meter
/ Agitate. When pressed, sequences
through the modes.
Indicates the system is busy.
/ Starts the current mode of operation. VIV |V
CHANNELS STRRT. (IEIA| —— Stops the current mode of operation. NEER
) | G | LR : o
A —— Enable/Disable anindividual pump. NIV A
M IAIAIEINIAEI AR .
(Only appears for quantity of Actuators
Lif(2 (3 [a]ls[el[7 [8][2][t0][1t][12] B and Pumps configured at the factory.)
1 2 3 4 5 6 7 8 9 |10 (11 |12
a
tlla|[s||al]5]||e]|[7]|]8]]9]|le][1t]]12
°
Loads all actuators. NV A
=R Switches to the Fault screen. NIV A
4 = ewanien - ﬁ —— Switches to the Main screen. NEAR
T [ Switches to the other channel screen. VIV [
I Indicates Fault and switches to the VIV [
' Fault screen.
Indicates a load is required, push to load. VAV [V
Shows the legend for the pump status.
Figure 3.10 Channel ABCD and EFGHScreens
28 January 2014 IVEK Corp. PO3LO10E
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These screens can be used to Start and Stop the system.
Faultand operating mode informationis also displayed. The
current permission level determines which buttons are cur-
rently available. The Main, Fault and the other Channel
screens are accessible from this screen.

To change the Operating Mode;

1. Pressthe button displaying the current mode.

2. The button will cycle through PRIME / DISPENSE /
DISPENSE MCV/METER/AGITATE.

3. Stop at the desired mode.

Pumps
NOTE

After pushing a button to enable or disable a pump,
wait for that button to change before pushing another
button.

Each pump in each Actuator Module can be individually
enabled or disabled from this screen. To change the status of
apump, pressthat pump's button. If the button and legend are
white, that pump is enabled. If the button and legend are
black, that pump is disabled. If the button is black and the
legend is gray, that pump is not responding.

3.2.3.7 Params A Screen (Figure 3.11)

The Params A screen displays Drawback and Agitate infor-
mation. The prime duration and load settings are displayed
and can be changed from this screen. The current permission
level determines which buttons are currently available. The
Params B and Main screensare accessible from this screen.

NOTE

Parameters changed in this screen will not be saved
if a different configuration is selected.

Load

The "LOAD" button indicates the current Load setting (Load
Empty, Load Every, Load Manual, referto section 3.2.5.5for
adescription). The button only displaysthe current setting. To
change the Load setting;

1. Pressthe button displaying the current mode.

2. The button will cycle through LOAD EMPTY / LOAD
EVERY /LOAD MANUAL.

3. Stop at the desired mode.

Prime Duration

The Prime Duration (in seconds) is the maximum amount of
time the system will operate during one Prime operation. To
change the Prime Duration;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Drawback

Drawbackis a controlled reverse flow at the end of a dispense
toimprove volume repeatability when'stringy' liquids are being
dispensed. At the end of the dispense cycle, the motor will
reverse pulling the liquid back into the liquid line. The
Controller Module will automatically compensate for the
drawback volume, the dispense volume value must not be
adjusted.

NOTE

Parameters changed in this screen will not be saved
if a different configuration is selected.

Drawback Volume

Drawback Volume (in microliters) is the amount of liquid
pulled back into the Pump Module for one Drawback opera-
tion. Volume plus Drawback Volume must not exceed total
capacity of pump. To change the Drawback Volume value;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Drawback Rate

The Drawback Rate (in microliters per second) is the speed
theliquidis drawn back into the Pump Module. To change the
Drawback Ratevalue;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

PO3LO10E
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PARAMS A
—  DRAUBACK — — AGITATE —
| T i IS[(]EQEE:SIJJUL The Params A
LO - screen displays
MANUAL _. | system parameters
" ACLTATEIOL Ik and user informa-

RATE C(ul/sec) (strokes)

(See below for a

PRIME DURATION
(sec)

DUELL .
DUELL (sec) (sec) description of each
gL = & =o =l section)
S
8s
£33
93 g
C=q
LOAD Displays the current load setting. When pressed, toggles R
MANUAL between Load Empty, Load Every and Load Manual.

PRIME DURATION

(sec)

| op - l?ﬂifrlays the current Prime Duration in seconds. Pressing N A

enables the entry keypad to change the setting.

— DRAWBACK -

UOLUME Cul) Displays the current Drawback VVolume setting. Pressing ﬁl R
— enables the entry keypad to change the setting.
RATE fulfsec) Displays the current Drawback Rate setting. Pressing ﬁl V| A

2ope.o |

DUELL Csec)

015 —‘ Displays the Drawback Dwell setting. Pressing ﬁl enables the \/ \/
— entry keypad to change the setting.

— enables the entry keypad to change the setting.

— AGITATE —
TSOLATTON UOL ) ) ) i i
(strokes) Displays the current Agitate Isolation Volume setting. Pressing V|

- enables the entry keypad to change the setting.

AGLTATE UOLUME
(strokes) Displays the current Agitate Volume setting. Pressing ﬁl VA

— enables the entry keypad to change the setting.

DUELL

(sec) - Displays the current Agitate Dwell setting. Pressing ﬁl V[ A
; e | — enables the entry keypad to change the setting.

————— Switches to the Params B screen. VIV

—— Switches to the Main screen. VIV

Figure 3.11 Params A Screen
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Drawback Dwell

The Drawback Dwell (in seconds) is the amount of time
between the end of the Dispense or Meter operation and the
start of the Drawback operation. To change the Dwell value;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

The remaining items are not related to drawback.
Agitate

Agitate modeisasequence of reverse and forward pumping
to keep the liquid in the lines and Pump Modules moving.

The Agitate cycle can only be operatedwiththe "START" and
"STOP"buttonsinthe Main or Channels screens (Figures 3.9
or 3.10). Agitate cannot be started with the PLC inputs

The Agitate mode settings are located in the Params A
screen (Figure 3.11). The ISOLATION VOL setting causes
the pump to operate in reverse for the set number of cycles.
The AGITATE VOLUME setting determines the number of
reverse thenforward cycles. The DWELL setting determines
the wait time between each reverse and forward cycle.

Agitate Isolation Volume

Isolation Volume (in strokes) is the number of reverse motor
rotations at the beginning of the Agitate operation. This is
usedto "isolate" the agitation cycle from the dispensetip. To
changethelsolation Volumevalue;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Agitate Volume

The Agitate Volume (in strokes) is the number of motor
rotationsfor each reverse and forward cycle of the Agitate. To
change the Agitate Volume value;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Agitate Dwell

The Agitate Dwell (in seconds) isthe amount of time between
each ofthereverse and forward strokes defined in the Agitate
Volume box. To change the Agitate Dwell value;

1. Pressthe "SET" button.
2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.
3.2.3.8 Params B Screen (Figure 3.12)
The Params B screen displays additional parameters not
displayed in the Params A screen. This screen is used to

changethe permissionlevel and exit the software. The current
permission level determineswhich buttons are available.

Information is displayed which may be requested by IVEK's
Technical Service Department when locating the source of
problems. The software version of the Controller Modulesand
touchscreen are displayed. The serial number of the Master
ControllerModuleis stored inthe touchscreen (entered during
manufacture at IVEK Corporation). The Exit, Params A and
Main screens are accessible from this screen.

Exit

The "EXIT" buttonisthe only way to exit the software. Itis not
necessary to exit the software before turning off power. Itis
only necessary to exit in order to perform specific trouble-
shooting actions. To exit the software;

1. Pressthe "EXIT" button.

2. The Exit screen will appear.

3. Press"EXIT"toexitthe software or"'DONTEXITGOTO
MAIN SCREEN" to cancel.

Change Permission

The"CHANGE PERMISSION" button displaysthe keypad for
changingthe permissionlevel tothe software. There arethree
levels; Supervisor, Manual, and Operator. (Refer to section
3.2.3.2) Tochange the Permissionlevel,

1. Pressthe"CHANGE PERMISSION" button.

2. Thekeypad will appear.

3. Enterthe password code for the desired accesslevel.
(Suppliedinside the manual or CD cover)
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F:)Ja\F:1ﬁﬂ\bV4553 E3 IIIH%%%EH%%%%III
| DISPLAY COMTROLLER
SOFTWARE VERSION

FPUMF SIZE

TOTALIZER ul
MASTER
CONTROLLER A
PMD32608
@e.18@ ul INCR vOL
15000 1/s K RATE e The Params B
CONTROLLER ¢ screen displays
DELAY (sec) PMD326088 ey
additional system
COMTROLLER [
parameters and
Pup3z608 user information
CONTROLLER F (See pel_ow fora
_— description of each
PMD32608 .
section)
CONMTROLLER H
PMD326088
S
.
PECHANGE CONTROLLER SM: 123456 T T 26"0 E ;\0
EERTRIGT 1vEK CoRP. 2013 scorEEN | | & C: g)t
Q @ S
C=¢qp
PARAMS B
— Displays and changes the pump size. Either 2000 or 4000 NN
4000 for the LF and either 200 or 400 for the SF.
gpmpul IR — Displaysthe currentincremental volume, maximum
15008 /s M RRTE volume and maximum rate.
VALVE FAULT
— ‘“ Displays the current Valve Fault Delay in seconds. Pressing V|
8.18 ﬁrenables the entry keypad to change the setting.
CoNF1 &URATioN Displays the current Ready Out Configuration. Pressing N A
| SET
L 136 —| ﬁrenables the entry keypad to change the setting.
TORQUE X X
- m@_ml — Displays the current Torque %. R
Displays the current user access level.
PERMISSION: MANUAL
~— Switches to the Exit screen. \
PERMISSION -
N Changesthe permission level. Either Operator, Manual N N
- or Supervisor.
— Clearsalltotalizer values. \
CTOTALIZER L~ Displays the total volume dispensed in microliters.
0.000 PN — Pressing the CLEAR button, clears the value for that AR
e ' actuator. (Visible according to the quantity of actua-
SRR tors configured at the factory.)
il e o Displays the software version for each configured actuator.
cpuere | COTROLLER SHE dEAse Displaysthe Controller Serial Number and software version.
CITROLLERC EEEQE?EET IYEK CORP. 2@13
Fmszcas Switches to the Params A screen. VIV
nssees PanMs- mm —— Switches to the Main screen. NARAR
A ZCREEH
ES:TI;??EI;\EESSF SCREEH
Pl
mszeas” Figure 3.12 Params B Screen
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Pump Size

The "PUMP SIZE" button indicates the current pump size
selection. The button will display only the current size.

To change the Pump Size;

1. Pressthe button displaying the current size.

2. The button will display either 2000 or 4000 for an LF
system and 200 or 400 for an SF system.

3. Stop at the desired size.

Valve Fault Delay

The Valve Fault Delay (in seconds) is the amount of time
between arequest for valving andthe verification the valving
occurred. For example; if the Valve Fault Delay is setfor 0.1
seconds (typical value), the system will wait 0.1 seconds after
the request for valving before checking to make sure the
operationwas completed successfully. Tochange the Valve
Fault Delay;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Ready Out Config
The Ready Out Configuration determineswhen the Ready Out
signal will be false. The signalisalways false during dispense

and meter operations.

Thefollowing optional settings are available:

System/
Channel Description
1/16 Valving
2/32 Load, Prime, Bubble Clear
4/64 Load Required
8/128 Fault, Reference Required
136Default  System or Channel not ready if fault or

referencerequired

Addthe desired valueslisted above to determine the correct
value for the "Ready Out Config" parameter. To change the
Ready Out Config;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Torque

Torque (in percent) isrelated to the force the motor appliesto
the actuator piston. The higher the percentage the higher the
torque. The torque setting is adjustable from 100% (full
torque) to 60% (low torque). To change the Torque setting;

1. Pressthe "SET" button.

2. Thekeypad appears with the minimum and maximum
settings displayed.

3. Enterthe value using the number keypad.

4. Pressthe "ENTER" button.

Totalizer

The Totalizer section displays the totalizer value (in microli-
ters) for each Actuator Module. This is the total for a typical
channel, notthe total for all channelsin the actuator. Pressing
a Clear A-E button will clear the totalizer for the associated
Actuator Module. To clear the Totalizer for all actuators;

1. Pressthe"CLEARALL TOTALIZERS" button.

2. The Clear Totalizer screenis displayed.

3. Pressthe "CLEAR TOTALIZERS FOR ALL ACTUA-
TORS" button to clear the totalizer or press the
"PARAMS A SCREEN" button to cancel.

Software Version

The Display Controller Software Version sectiondisplays the
software versionfor each Controller Module.

3.2.3.9 Faults Screen (Figure 3.13)

The Faults screendisplays faultand warning information and

isusedto reference the system. All the buttons onthis screen
are accessible by all permission levels.

The Main screen is accessible from this screen.
Faults

The fault screen displays faults and warnings for each
Actuator Module. If a fault occurs, it will appear in the
Description box. Only one fault is displayed at a time for a
given Actuator Module. Press the CLEAR button to see the
nextfault. After clearing the fault make sure the REFERENCE
buttonis pressed to reference the actuator. If nofaults exist,
the "DESCRIPTION"box will be empty. The grayed circle will
turn blue indicating which warning is valid.

To clear the faults for all actuators press the "CLEAR ALL"
button. Warnings can only be cleared by correcting the cause
of the warning.
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FAULTS Reference  Load E-Stop ALl Controller FAULTS Reference  Load E-Stop ALl Controller
DESCRIPT1ON Reuived” SRelne lel BUBME nelihie DESCRIPTION Recuired” Redulred b CBIBREES  inelilied
C L . C & .
CLEAR REFERENCE fose CLEAR REFERENCE et

creAr ALL| | REFERENCE Arr | R | ceenr AL || Rererence acc | [N e O |
| s 8
The Fault screen Displays and clears faults § T S
(See below for a description of each section) S
FAULTS

DESCRIPTION

CLEAR A REFERENCE|

e |—— Displays the fault description for
B .
each actuator. Blank if no faults

C are present. (Visible according to the quantity
D of actuators configured at the factory.)

-
H [EEEl | — Referencesindividual actuators.

Clearsfaultonindividual actuators.
SL BRI —— Referencesall actuators.

Clears fault on all actuators.

2L 222
2222
2222

Reference Load E-Stop All Controller
Required Required or Channels o
Guard Disabled Installed
® Indicates faulted value(s) when
__ "Rotary Sensor" fault.
@ b i
.......... .
.............. .
® Displays warning condition for each Actuator.
(Visible according to the quantity
""""""" @& of actuators configured at the factory.)
i .
.............. .

Displays Master Controller communications

status.
GOOD COWMECTION TO MASTER MAIM . .
| TR SCHERR | — Switches to the Main screen. v VN

Figure 3.13 Fault Screen
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If the system is not operating as expected, check the Fault
screen forwarnings.

NOTE

Faulted Actuator Modules must be referenced after
the fault is cleared.

Toreference all the actuators pressthe "/REFERENCE ALL"
button.

Communication Box

The communication box displays the status of the communi-
cations between the touchscreen and the Master Controller.

When the touchscreen is communicating with the Master
Controllerthe message "GOOD COMMUNICATIONTO MAS-
TER CONTROLLER A" is displayed. When there is no
communicationthe message "CONNECTION TO MASTER
CONTROLLER A" isdisplayed.

3.2.3.10 Clear Totalizer Screen (Figure 3.14)
The Clear Totalizer screen is a backup screen in case the
"CLEARALLTOTALIZERS" button onthe Params B screen

was accidently pressed.

Toclearthetotalizers pressthe "CLEAR TOTALIZERS FOR
ALLACTUATORS" button.

Press the "PARAMS B SCREEN" button to return without
clearingthetotalizers or after all totalizers have beencleared.

3.2.3.11 Exit Screen (Figure 3.15)

The Exitscreenisabackup screenincasethe "EXIT" button
on the Params B screen was accidently pressed.

To exit the software pressthe "EXIT" button.

Pressthe"DON'T EXIT GO TO THE MAIN SCREEN" button
to escape without exiting.

3.2.4 Logic I/O Interface

The Logic I/O Interface consists of the PLC Interface and the
Independent /O Interface.

The PLC interface provides communications between the
Controller Module andthe customer'sPLC. ‘System Trigger
Input’, ‘System Ready Out’, ‘System Fault Out’ and 'System
Load Out'and'System Load In' signals are communicated to
and from the PLC.

The Independent I/O interface provides communications be-
tween an individual Controller Module and the customer’s
PLC. ‘Channel Trigger Input’, ‘Channel Ready Out’, ‘Channel
Fault Out’, 'Channel Load Out'and 'Channel Load In' signals
are communicated to and from the PLC.

Table 3.1 Master and Channel PLC Pin Configuration

Pin # Signal Pin # Signal
SystemTrigger In + 13 Channel TriggerIn+
2 System Trigger In - 14 Channel TriggerIn-
3 System Ready Out + 15 Channel Ready Out+
4 System Ready Out - %‘ 16 Channel Ready Out -
5 System Fault Out + 9 17 Channel Fault Out+
6 System Fault Out - % 18 Channel FaultOut-
7 System Load Out + g 19 Channel Load Out+
8 System Load Out - 20 ChannelLoad Out-
9 System Load In+ 21 Channel Load In +
10 System Load In - 22 Channel Load In -
11 <<KEY/PLUG>> 23 (Factory Use Only)
12 <<KEY/PLUG>> 24 (Factory Use Only)
PO3L010E IVEK Corp. 28 January 2014
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CLEAR TOTALIZER

The Clear Totalizer

CLEAR '
TOTALIZERS FOR screen clears all
ALL ACTUATORS || channels values
(See below for a
description of each
section)
%
CLEAR TOTALIZER - UC?
9 E <
83§
358
Oy
CLEAR Clears alltotalizer values. N A
TOTALIZERS FOR
ALL ACTUATORS
SC“BEE" —— Switches to the Params B screen. \/ \/ \/
Figure 3.14 Clear Totalizer Screen
IVEK Corp. PO3LO10E

28 January 2014



MULTIPLEXW/TOUCHSCREEN CONTROLLERMODULE

Page 3-24

WARN ING!
"EXIT" UILL EXIT DISPENSER CONTROL.
IF YOU EXIT, THE IVEK CONTROLLER The EXit screen
allows returning to

POUER MUST BE TURNED OFF AND BACK ON
TO RETURN TO DISPENSER CONTROL the Main screen or

DON'T EXIT exiting the software
GO TO MAIN SCREEN (See belowfor a
description of each

section)

WARNING!
"EXIT" WILL EXIT DISPENSER CONTROL.
IF Y0U EXIT, THE IUEK CONTROLLER

POUER MUST BE TURNED OFF AND BACK ON
TO RETURN TO DISPENSER CONTROL

DON'T EXIT
60 TO MAIN SCREEN — Returns to the Main screen. N
N

— Exits the touchscreen software.

Figure 3.15 Exit Screen
28 January 2014
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3.2.4.1 Signal Functions

CAUTION

The Trigger In and Load In signals should only be
initiated when the Ready signal is true and the Fault
signal is false.

System Trigger In - The ‘System Trigger In’ signal initiates
acycle. The trigger signal has no effectin Prime or Agitate
mode.

Dispense Mode - When the Controller Module is properly
configured for Dispense mode, all controllers are triggered at
the transition when a signal is applied to the system trigger.
Ifacontrollerisdisabled, faulted, or requires areference, that
controllerisnottriggered. If apump module isdisabled, that
pump module will remain ported to the inlet.

Meter Mode - When the Controller Module is properly
configuredfor Metermode, all controllers aretriggered aslong
as a signal is applied to the system trigger (until the pump
chambers empty). If a controller is disabled, faulted, or
requiresareference, that controlleris nottriggered. If apump
module is disabled, that pump module will remain ported to
theinlet.

System Ready Out - The ‘System Ready Out’ signal
indicates the active/idle state of the Controller Module. All
controllers must be ‘ready’ for this output to be ‘true’. This
outputis false if any controlleris not ‘ready’. This signal can
be configured in the Params B screen. (Refer to section
3.2.3.8)

System Fault Out - The ‘System Fault Out’ signal indicates
that a fault has been detected in the operation. This output
iscomplemented, i.e., the output is true when no fault exists
on any controller, and is false when one or more controllers
arefaulted.

System Load Out - The ‘System Load Out’ signal indicates
that a Controller requires a load cycle. This output is true
when no enabled controllers require a load. This output is
false if any enabled controller requires a load or is in the
process of loading.

System Load In - A signal applied to this input will initiate a
load cycle. Operation is initiated at the rising edge of this
signal, with any further activities on the signal ignored until the
operationis completed.

Channel Trigger In - The ‘Channel Trigger In’ signal initiates
a cycle for an individual controller. A signal applied to this
input will trigger the selected controller if the controller has

Dispense or Meter mode selected. The controller will not be
triggered if itis in Setup, Prime or Agitate mode, is faulted,
requires a reference, or requires aload cycle.

Channel Ready Out - The ‘Channel Ready Out’ signal
indicates the active/idle state of an individual controller. This
signal can be configured in the Params B screen. (Refer to
section 3.2.3.8)

Channel Fault Out - The ‘Channel Fault Out’ signal indicates
thatafault has beendetectedinthe operation of the controller.
Thisoutputis complemented, i.e., the outputistrue when no
fault exists on any controller, and is false when the controller
isfaulted.

Channel Load Out - The ‘Channel Load Out’ signal indicates
that a channel requires a load cycle. This output is ‘false’
when any enabled channels require aload or are in process
of loading. Thisoutputis'true'if no enabled channel requires
aload or isin the process of loading.

Channel Load In - A signal applied to this input will initiate
a load cycle. Operation initiated at the rising edge of this
signal, with any further activities on the signal ignored until the
operationis completed.

3.2.4.2 Signal Levels

All signals are optically isolated. The power for all signals is
provided by the customer’s equipment.

All inputs accept a 24 VVDC signal and require 20 mA.

All outputs conduct when the signal is ‘true’ and do not
conduct when the signal is ‘false’ (see FAULT OUT).

Outputs can switch a signal of upto 24 VDC and 50 mA. The
output consists of the emitter and collector connectionsto an
IC opto-isolator.

3.2.4.3 Connections

All connections are through a 24 pin circular plastic connec-
tor. The custom wiring connector kit is supplied and includes
mating connector, backshell, and crimp pins. The connector
has the pin layout as shown in Table 3.1.

3.2.5 Operating Modes

There are several different modes of operation which provide
the Controller Module with its vast functional flexibility.

Volume commands use microliters and rate commands are
in microliters per second.

28 January 2014
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NOTE

Do not initiate operation while the Actuator is in

motion. Only pushthe"START", "LOAD", or "REF-

ERENCE" buttons when the Actuator is idle.
3.25.1 Prime
Prime mode produces a continuous cycle to pump fluidinone
direction. The current setting for the liquid direction deter-
minesthe direction of the fluid flow. The operating mode and
liquid direction setting can be viewed inthe Main or Channels
screens (Figure 3.9 or 3.10. Pumping is started using the
"START"buttonin the Main or Channels screens (Figures 3.9
or 3.10). The pumping will continue until the "STOP" Button
is pressed or until the maximum time set with the "PRIME
DURATION" button in the Params A screen (Figure 3.11) is
reached. The time-out insures a communications problem
won'tresultin the pumps operating forever.

Prime is used to fill the system with fluid in preparation for
actual operation, empty the system of fluid, and flush the
system for cleaning.

The flowrate for priming is setinthe Main screen (Figure 3.9)
and is separate from the Dispense and Meter rate. Generate
a new configuration if the Priming parameters will remain
constant.

Volume pumped during prime operation does notaccumulate
onthetotalizer viewed inthe Params B screen (Figure 3.12).
3.25.2 Dispenseand Dispense MCV

Dispense and Dispense MCV (minimum chamber volume)
modes are used to deliver a specific volume of fluid at a
specific rate. Dispense MCV will only fill the chamber with the
amount of liquid to be dispensed. Dispense fills the entire
chamber. The current setting for the liquid direction deter-
minesthe direction of the fluid flow. The operating mode and
liquid direction setting can be viewed inthe Main or Channels
screens (Figure 3.9 or 3.10). Pumping is started using the
"START"buttonin the Main or Channels screens (Figures 3.9
or 3.10). The dispense cycle will continue until the volume,
set using the Main screen (Figure 3.9) has been delivered,
unless the "STOP" button is pressed.

Thevolume andthe rate are setinthe Main screen (Figure 3.9)
and are separate from the Prime rate. Generate a new
configuration if the Dispense parameters will remain con-
stant.

Volume pumped during dispense operation accumulateson
the totalizer which is viewed in the Params B screen (Figure
3.12).

NOTE

A Load cycle is required anytime the mode is
changed to or from Dispense MCV Mode.

NOTE

When recovering from a fault while operating in
Dispense MCV mode, after aReferenceis complete,
initiate a Load Cycle.

3.25.3 Meter

Meter mode isused to deliver fluid at a specific rate for a period
of time determined by hardwiredinput signals or through the
touchscreen. The operating mode and liquid direction setting
can beviewed inthe Main or Channels screens (Figure 3.9 or
3.10). The most accurate and repeatable method to control
metering operation usesthe hardwired PLC inputs. Pumping
startswhen the hardwired signal is present and will stop when
the hardwired signal stops. Pumping can also be operated
with the "START" and "STOP" buttons in the Main or
Channels screens (Figures 3.9 or 3.10).

Inmeter mode, the pump will stop as soon as possible without
regardtothereference position of the pump. If switching from
Meter to Dispense mode, the first dispense must be wasted.
This will align the pump to the reference position.

The metering rate is setin the Main screen (Figure 3.9) and
is separate from the Prime rate. Generate anew configuration
if the Meter parameters will remain constant.

Volume pumped during meter operationaccumulates onthe
totalizer which is viewed in the Params B screen (Figure
3.12).
3.2.5.4 Agitate

Agitateisaunique mode usedto prevent fluid from settingin
the pumps or pump lines during extended idle times. The
current setting forthe fluid direction ('d' command) determines
the direction of the agitation cycle. Agitate mode can not be
started using the PLC inputs; only using the begin command
('b") through the serial interface. Agitate mode will continue
until the end command (‘e") is issued.

Agitate mode is a reverse action followed by a sequence of
reverse andforward pumping to keeptheliquidinthe linesand
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Pump Modules moving. Thelsolation Volume ('y1l'command)
specifiesthe number of full strokes operatedinreverse. The
Agitate Volume ('y2' command) specifies the strokes the
pump will operate in reverse then forward. The Dwell ('y3'
command) specifies the waittime between each reverse and
forward cycle. Make sure the Isolation Volume and the
Agitate Volume never cause liquid to empty the output tubing.

3.25.5 Other Operating Sequences

Reference - A reference is always required on Power Up.

Under certain conditions the controller may require a refer-
ence cycle when afault occurs because itdoes not sense the
rotary position of the piston. When the "REFERENCE" or
"REFERENCE ALL" buttons (Figure 3.13) are pressed, the
piston will find the rotary home and stop at this position.

A reference cycle may be required after any fault before a
command resulting in motion of the pump is accepted.

Drawback - Drawback is a controlled reverse flowat the end
of adispense toimprove volume repeatability when ‘stringy’
fluids are being dispensed. If no drawback is required, the
drawback volume is simply set to 0.

The Drawback settings are done in the Params A screen
(Figure 3.11). Whendrawbackisused, the "VOLUME" button
specifiesthe netfluid displaced, the actual forward motionis
the sum of the specified dispense volume and the drawback
volume. The flow rate during drawback as well as the dwell
(time between the forward and reverse portions of the cycle)
are specified with the "DRAWBACK RATE" and "DRAW-
BACK DWELL" buttons respectively.

Load - The load cycle is used to refill the pumping chamber
with fluid after dispensing or metering. The piston will valve to
theinlet port, fill the pump chamber with fluid, and valve back
to the discharge port. The system can be configured to start
a load cycle on either of three conditions; empty, every or
manual. The Load setting is done in the Params A screen
(Figure 3.11).

When the system is configured for ‘load empty’, aload cycle
will start when the pump isidle and the remaining volume in
the pump chamber is less than the volume required for the
next dispense.

When the system is configured for ‘load every’, aload cycle
will start at the completion of every dispense or meter
operation.

Whenthe systemis configured for load manual’, aload cycle
will only be initiated when the "LOAD ALL" button in the
Volume And Rate screen is pressed.

A Load can also be initiated through the Logic Interface as
described in section 3.2.4.

3.2.6 Operating Parameters

Parameters are divided into a number of categories. This
section provides a description of each parameter in the
catagory that best fits its description.

3.2.6.1 Pump Control

Thefollowing parameters control the operation of the Actuator
Modules. All of the following parameters are set for all the
Actuator Modules.

Rate For Dispense And Meter Operation - One parameter
command is used to control the fluid flow rate for both
dispense and meter mode.

Dispense Volume - This parameter is used to specify the
volume of fluid dispensed during dispense operation. The
dispensevolume indicates full revolutions of the pump.

Rate For Prime, Load, And Agitate Operation - One
parameter isused to control the fluid flow rate for Prime mode,
Agitate mode and during Load operations.

Direction - The direction of the fluid flowis normally forward,
but can be reversed to empty fluid back into the supply.

NOTE

Do not change direction while the Actuator is in
motion Only change direction when the Actuator is
idle.

Drawback - Three parameters are specified to describe
drawback operation. These are the drawbackvolume, thefluid
flowrate during drawback, and the dwell (time delay) between
the dispense and drawback portions of the cycle.

Time Limit For Prime - In order to prevent a continuous
operation if the communications are interrupted during a
prime operation, priming is limited to a duration specified by
aparameter.
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3.2.7 Status Information

3.2.7.1 Faults

The status of a particular channel will be indicated by fault or
warning information if applicable. The fault will be indicated
until faults are cleared on that particular channel.

A fault is the result of improper operation of the Actuator
Module being detected.

Warningsindicate a condition which requires attention before
operation can be initiated.

Clear Faults - The clear faults button must be pushed prior
to any operations which would cause motion in the Actuator
Module.

NOTE

Afterafaultis cleared, areference MUST BE issued
to insure proper operation of the channel that was
faulted.

The channelthatwas faulted WILL NOT respond to
any motionrequest untilthe reference operation has
successfully completed.

33 INSTALLATION

General operating practices provide the best guidelines for

locating the components of the system. The Controller

Module should be located for ease of use during all phases of
operation and maintenance.

The controller communication output connector on the last
Controller Module connected MUST have a 93 Ohm terminat-
ing resistor installed. The terminating resistor is provided with
the equipment and is installed at the factory. The factory
installs the terminating resistor on the expected last control-
ler, that is, the controller with the highest number address.
The Master has the terminating resistor installed internal to
the controller.

34 OPTIONS

A 19" rack-mount version isavailable as an option. The 19”
rack-mountversion must be supported from the bottom of the
enclosure, NOT the frontmounting holes. The front mounting
holes are providedto preventthe enclosure from accidentally
moving in and out of the rack.

35 MAINTENANCE
No periodic maintenance is required on the Controller Module,
beyond standard practices for electronic equipment.

For touchscreen maintenance, refer to Chapter 4 in the
Computer Technology Corporation "PowerStation PA Series
User Guide".

3.6 PROBLEM GUIDE

Table 3.4 contains a list of possible problems, causes and
solutions for the Controller Module.

Fortouchscreen problems, refer to Chapter 5inthe Computer
Technology Corporation"PowerStation Model P1 User Guide”.

3.6.1 Serial Interface

CAUTION

Do notissue a motion command while the actuator
is busy (while the actuator is in motion). Use the 'q'
Ready/Busy command to determine the actuator's
Ready/Busy status.

Only commands listed in this manual should be
used. All commands must follow the command
structure.

The serial interface provides control of all functions available
and can be used for operating the system without the
touchscreen. A bypass cable (IVEK Part # 540115-06R)
which connects between acomputer and the control cabinet
throughitem 13 onthe rear panel (figure 3.1) isconfigured as
RS-232 Data Communications Equipment (DCE) standard.

The parameters of the communicationsinterface must be set
as follows.

*  9600BAUD
« 8BIT
* NOPARITY

* ONESTOPBIT

The maximum response time from the master to hostis 750
mSec after the carriage return ‘<CR>" hasbeenreceived from
the host. It is suggested that the host control attempt a
minimum of two (or more) retries before generating a host
communicationtime—outerror.

After dispense or metering operationis triggered, the values
forthat operation are fixed. This allows new parameter values
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for the following operationto be downloaded before the current
operation is complete.

The Controller Module serial interface does not ‘broadcast’
messages, such as fault conditions, but only responds when
it receivesacommand.

3.6.1.1 Command Structure

The commandis astring of ASCII characters. The useof the

ASCII backspace or rubout characters as a means of entry
correction is not supported.

Commandsare notdirectly echoed asthey are received. The
terminal being utilized to send commands should be setup for
half-duplex orlocal echo mode.

After dispense or metering operationis triggered, the values
forthat operation arefixed. Thisallows new parameter values
for the following operationto be downloaded before the current
operation is complete.

The Controller Module serial interface does not ‘broadcast’
messages, such as fault conditions, but only responds when
itreceivesacommand.

<name> Representsanargument

[] Represents an optionalargument

Field delimiter character for numerical arguments.
End of command represented by ASCII carriage
return character (noline feed).

<CR>

The complete command formiis:
[<entrl>]<emd>[<valuel>[,<value2>[,<value3>]]][<CR>

<cntrl> Controller number

Allnumerical characters beginningacommand are evaluated
asthe controller number. If omitted, the previousvalue of the
controllerremainsin effect. The value of zerowill broadcast
acommandto all controllers. Controllers are withinthe range
from 1 to 8 (with the exception of a Multiplex Striper Controller
which for compatibility with other IVEK equipment is ad-
dressed as 31).

<cmd> Command

Thefirstnon-numerical character seeninthe command string
will be evaluated as the command character. Command
characters ARE case sensitive (lower case). If nocommand
is included, (command string only consists of numerical
characters), response will only be <CR> indicating unit is
ready to accept new command string.

<valuel> First numerical parameter

The first numerical character received after the command
character beginsevaluation of the firsthumerical parameter.
Afield delimiter character after the command character and
before the first numerical character will be ignored and will not
delimit the first parameter to a value of zero. This means a
zero character must be used to indicate an argument with
value of zerofor the firstnumerical parameter.

<value2> Second numerical parameter

All non-numerical values with the exception of the field
delimiter character will be ignored. A null argument will be
evaluatedasavalue of zero (no numerical characters between
the field delimiter for the first parameter and a following field
delimiter or end of command character).

<value3> Third numerical parameter

All non-numerical values with the exception of the field
delimiter character will be ignored. A null argument will be
evaluated asavalue of zero (no numerical characters between
the field delimiter for the second parameter and a following
field delimiter or end of command character). Allvaluesinthe
command string which are not required by the command
specified will be ignored.

Allvaluesinthe command string which are notrequired by the
command specified will be ignored. Following are some
examples of command strings.

2v890<CR> Controller2,command v, one value of 890
0r400<CR> All controllers, command r, one value of 400

e<CR> Same controller as previous command,
commande
1g<CR> Controller 1, command g, no values

NOTE

Transmission should stop when an ASCII carriage
return character is sent and can resume when the
ASCII carriage return of the response is received.
The serial interface has a limited receive buffer.
Information may be lost if multiple commands are
sent one after another without waiting for the ASCII

carriage returnresponse.

3.6.1.2 ResponseString

The response from the Controller Module has a format
which is very similar to the command with the addition of
an additional ‘flag’ and value if a fault or warning is active.
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<name> Representsanargument

[] Represents an optionalargument
, Field delimiter character for numerical arguments.
* Field delimiter character which precedes fault or

warningvalue
<CR> End of command represented by ASCII carriage
return character (noline feed).

The complete command formiis:
<chan><cmd>[<valuel>[,<value2>[,<value3>]]|<CR>

The description for the response string above follows the
structure of the command string previously described.

If afault or warning exists, the normal value(s) are returned
for the command, followed by the fault delimiter (in place of
the normal field delimiter) and the fault number to indicate
the problem. The fault delimiter and fault number will
appear in all responses from that channel until the com-
mand to clear faults is sent to the faulted channel. If a
command normally returnsthree values, the fault number
will replace the third value. Following are some examples

of command strings.

3c<CR>

Command: Channel 3, command ¢

3c<CR>

Response: Channel 3, command c, no values other than
warnings are returned by command c.

4m1<CR>

Command: Channel 4, command m, one value of 1
4m1<CR>

Response: Channel 4, command m, one value of 1
u<CR>

Command: Same channel as previous command (4),
command u, no newvalue

4u2000<CR>

Response: Channel 4, command u, one value of 2000

u3500<CR>

Command: Same channel as previous command (4),
command u, 1 value of 3500

4u3500<CR>

Response: Channel 4, command u, one value of 3500

ro<CR>

Command: Same channel as previous command (4),
commandr, 1 value of 0

4r1000*2<CR>

Response: Channel 4, commandr, currentvalue is 1000
(unchanged), warning 2 =value nogood

3.6.1.3 Broadcasting

A command with a channel address of 0 will send that
command to all channels that are installed. A subsequent
command which does notindicate anewchannel number will
also be broadcastto both channels (previous channel number
is retained as in single channel commands). The response
from each channel will be sent by the Controller Module, with
a semicolon separating the responses of the channels. An
ASCIlI carriage returnis sent by the Controller Module atthe
end of the response from the last channel.

1<cmd><value>;2<cmd><value>3<cmd><value>; ...
:n<cmd><value><CR>

EXAMPLES

0m2<CR>

Command: sets all channels to Dispense mode
1m2;2m2<CR>

Response: for a 2 channel system

Ov54<CR>

Command: sets all channels to a volume of 54
1v54;2v54<CR>

Response: for a 2 channel system

Of<CR>

Command: references all channels
1f:2f<CR>

Response: for a 2 channel system

3.6.1.4 Commands

The commands are sent to the controller(s) and can either
command one controller or all controllers depending on the
code sent. If a 0 is sent as the controller number, all
controllers will be affected. If the controller number is sent,
(i.e. 1forcontroller 1, 2 forcontroller 2) then only that controller
will be affected. The following tableslistthe commandsforthe
controller(s).

NOTE

Refer to previous description for complete com-
mand syntax (“COMMAND STRUCTURE").
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TABLE3.2CONTROLLERCOMMANDS
(Precede command with O for all channels or the individual
channelnumber)

Command Response Description
a=>AUTOLOAD
a a<valuel> Returnscurrentautoload setting.
a<valuel> a<valuel> Sets the Autoload mode.
<valuel>: 0 = Manual (default)
1 = Empty
2=Every
b =>BEGIN
b b Initiates a prime, dispense, or

meter cycle according to the
current ‘mode’ setting.

NOTE

Do not send the "b" command while the Actuator is
in motion. Only send the "b" command when the
Actuator is idle.

c=>CLEARFAULTS
c c<valuel> Clears all faults. Error number
returnedasvaluel.

d =>DIRECTION

d d<valuel> Returnscurrentfluiddirection
setting.

Determinesfluid direction.
<valuel>: 0=Reverse

1=Forward (default)

d<valuel> d<valuel>

NOTE

Do not change the "d" value while the Actuatorisin
motion. Only changethe "d" value when the Actuator
is idle.

e=>END
e e Stops current pump operation.
In Prime mode, will continue

until piston chamber isfull. In

sensors for all enabled control-
lers and pump modules.

NOTE

Do not send the "f* command while the Actuator is
in motion. Doing so may cause damage to the
system.

g=>TOTALIZER
g g<valuel> Returnscurrentvalue,inpump
increments, of the totalizer for
dispensing and metering
volume.
<valuel>adecimalvalue.
Maximum: The totalizer will
increment to amaximum value
of 2,000,000,000 and stop.
The totalizer will not ‘wrap
around’. The pump will
continue to operate without
incrementing the totalizer.
Resets the value of the
totalizer to zero. This param-
eter can only be reset to zero.

g0 g0

h=>HARDWIRED READY SIGNAL

h h<valuel> Returnsthe currentconfigura-
tion for the hardwired ready
signals.

h<valuel> h<valuel> Setsthe hardwired ready

signal configuration.
<valuel>represents a 3 digit
decimalvalue.

The hardwired ready signals (SYSTEM READY and
optional individual CONTROLLER READY) are always
false while the pump is active in dispense or metering
operation. Inaddition, the ready signals can be configured
to be false during other times by setting appropriate bits in
this configuration value. In all other cases, the ready
outputwill betrue. Individual configuration information can
be determined using binary decoding as follows:

if bitset, SYSTEM

Agitate mode, will continue bit value READY also false

until fluid is in the original 0 1 Valving

position. In all other modes, 1 2 Priming or Loading

motion will stop as soon as 2 4 Load Required

possible. 3 8 Anyfaulttrue, Ref Required
f=>REFERENCE
f f Referencesthe home position

for both the rotary and linear
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if bit set, individual Controller

bit value READY also false
4 16  Valving
5 32  Priming or Loading
6 64  LoadRequired
7 128 Any faulttrue or Ref Required

136 System or Channel not ready if fault or
reference required (default)
0 MinValue
255 Max Value

k=>KEYLOCK
k k<valuel> Returns the current setting
which inhibits or allows opera-
tion of pump modules.
k<valuel> k<valuel> Inhibits or allows operation of a
pump module within a control-
ler.
<valuel>:
0 = Disable all Pumps within
controller and the controller.
212-1 = 4095 Enable all
Pumps within controller
255 (Default 8 Pumps)
1023 (Default 10 Pumps)
4095 (Default 12 Pumps)
Individual enable/disable
functions can be determined
using binary coding as follows:
if bit set,
bit value Pump Module
0 1 Enable Pump 1
1 2 Enable Pump 2
2 4 Enable Pump 3
3 8 Enable Pump 4 etc.

NOTE

Do not change the "k" value while the Actuator is in
motion. Only change the "k" value whenthe Actuator
is idle.

| =>LOAD
I I Initiates a load cycle.
NOTE

Do not sendthe "' command while the Actuatorisin
motion. Only send the "I" command when the
Actuator is idle.

m => MODE
m m<valuel> Returns the current mode.
m<valuel> m<valuel> Setsthe operating mode.
<valuel>:
1= Prime (default)
2 = Dispense
3 = Meter
6 = Agitate

7 = Dispense MCV

g=>READY/BUSY

a g<valuel> Indicates Ready/Busy status.
<valuel>is O for Ready and
not zero for Busy. Individual
operationalinformation can be
determined using binary

decoding as follows:

ue active if bit set
1 Any Motion

2 Dispense or Meter
4

8

O
=
<
>

Prime or Agitate
Load

16  Valve

32 Reference

64  Drawback

r=>DISPENSE RATE

r r<valuel> Returns the current dispense
and metering flow rate in
increments per second.

r<valuel> r<valuel> Sets the dispense and meter

ing flow rate in increments per
second. Represents a 6 digit
decimalvalue.

Maximum: 150000
Minimum: 1
20000 (default)

s=>STATUSINFORMATION
S s<valuel> Returnsthevolumeremaining
in the pumps (units are incre-
ments).
<valuel>:volumeremaining
s10,<value2> Returns the posttrigger
delay before pump motion
starts.
s10,<value2> s10,<value2> Setsthe posttrigger delay
before pumpmotion starts.
Value of zero will start pump
motion when trigger is
received.
<value2> Delayin millisec-
onds.

s10
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Maximum: 500
Minimum:  O(default)
s11,<value2> Returnsthe valve dwell
beforesensingvalve motion.
sl1,<value2> sl1,<value2>Setsthevalvedwell before
sensing valve motion.
<value2> Delay intens-of-
milliseconds.
Maximum  200(2.0seconds)
Minimum: O
10 (default)
s20,<value2> Returns motor torque reduc
tionmultiplier.
s20,<value2> Sets the motor torque reduc-
tionmultiplier.
Maximum:  100(default)
Minimum: 60
s$1002,<value2> Returns the encoded valve fault
identified. See the "k" com-
mand for encoding.

sll

s20

s20

s1002

t=>TIME LIMIT FOR PRIME

t t<valuel> Returns currentlimit onprime
cycle in seconds.

Sets the limit on prime cycle in
seconds. Value of zero will
allow priming for less than one
second.

<valuel> Represents a 4 digit
decimalvalue.

t<valuel> t<valuel>

Maximum: 9999
Minimum: 1
20 (default)

u=>PRIME RATE

u u<valuel> Returnsthe currentprime and
load flow rate in increments
per second.

u<valuel> u<valuel> Setsthe prime andload rate in
increments per second.

<valuel> Represents a 6 digit
decimalvalue.

Maximum: 150000
Minimum: 1
40000 (default)

v =>DISPENSE VOLUME
\Y v<valuel> Returns the current dispense
volumeinincrements.
Setsthe dispense volumein
increments. Avolume of zero
will not allow the unit to be
triggered while in dispense

mode.

v<valuel> v<valuel>

<valuel> represents a5 digit
decimalvalue.

Maximum: 40000
Minimum: 0
10000 (default)

w => DRAWBACK
wl wl,<value2>Returnsthe drawback volume
inincrements.
wl,<value2> Setsthe drawbackvolumein
increments.
<value?2> represents a 5 digit
decimalvalue
Maximum
Minimum

wl,<value2>

40000

0 (default)

w2 w2,<value2> Returns the drawback rate in
increments per second.

w2,<value2> Setsthe drawback rate in
increments per second.
<value?2> represents a 6 digit
decimalvalue
Maximum 150000
Minimum 1

20000 (default)

w2,<value2>

w3 w3,<value2> Returns the drawback dwell in
tens-of-milliseconds.
w3,<value2> w3,<value2> Sets the drawback dwellin
tens-of-milliseconds.
<value2> represents a 3 digit

decimalvalue

Maximum 255
Minimum 0 (default)
NOTE

The DISPENSE VOLUME setting PLUS the
DRAWBACK (v<valuel>+w1l,<valuel>) setting
must be less than the maximum Volume of
40000.

y=>AGITATE

yl yl,<value2> Returns the agitate isolation
volume in full pump strokes.

yl,<value2> yl,<value2> Sets the agitate isolation
volumein full strokes.
<value?2> represents a 3 digit
decimalvalue
Maximum
Minimum

100
0 (default)
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y2 y2,<value2> Returns the agitate strokes in 3 LoadRequired
full pump stokes. Pump is empty or remaining volume is less than the
y2,<value2> y2<value2> Sets the agitate strokes in full currentdispense volume.
pump strokes.
<value2> represents a 3 digit 4  ReferenceRequired
decimalvalue Pump needs to locate linear and rotary reference
Maximum 100 position. Reference cycle, using ‘f’ command, must
Minimum 0 be completed before continuing.
1 (default)
y3 y3,<value2> Returns the agitate dwell in 5 (notused)
tens-of-milliseconds. Warning number reserved for consistency with func-
y3,<value2> y3,<value2> Sets the agitate dwell in tens- tions of other controllers.
of-milliseconds.
<value?2> represents a 3 digit 6 (notused)
decimalvalue Warning number reserved for consistency with func-
Maximum 999 (9.99 Seconds) tions of other controllers.
Minimum 0 (default)
7  Controller Not Installed
z=>SOFTWARE VERSION No response from controller with that address.
z z<valuel> Returnsthe software version.
Software versioninformation 8 (notused)
includes the Multiplex family or Warning number reserved for consistency with func-
group and date code (revision tions of other controllers.
code). Theversionsinclude:
PMBdddyy For striper bed 9 Controller/Pump Not Enabled
PMCdddyy For custom systems Specific controller or pump triggered with ‘begin’ or
PMDdddyy For SF series W/O ‘load’ commands but all pumps disabled (k = 0).
Touchscreen
PMEdddyy For LF series W/O 10 E-Stop, Guard
Touchscreen Emergency Stop or Guard switch (if installed).
PMFdddyy Reserved
PMGdddyy For SF series W Touchscreen 15 (notused)
PMHdddyy For LF series W Touchscreen Warning number reserved for consistency with func-
PMJdddyy Reserved tions of other controllers.
The revision codeis'ddd' the
day of the year and 'yy'the last 16 (notused)
two digits of the year. Warning number reserved for consistency with func-
tions of other controllers.
3.6.1.5 Warnings
3.6.1.6 Faults

Warnings indicate problemsinthe command received, or a
state of the Controller Module which prohibits immediate
operation. An asterisk (*) precedes warnings in re-
sponses. An appropriate command (other than ‘clear
faults’) may be required to operate the pump.

Faults are a result of the system detecting
improper operation of the Controller Module or
Pump. All fault numbers will be greater than or
equal to 1000. An asterisk (*) precedes warn-
ings in responses. The ‘clear faults’ command

1 Command NotValid must be used before any subsequent operation
Response to any unrecognized command. of the affected controlleris performed.

2 Value Not Valid
Response to any out of range value.
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1000 FaultOnOther Controller
An unspecified fault has been detected on another
controller. This error will not appear if a warning or fault
condition exists in the controller for the command
(won'treplace warning or faultinformation from
command’s controller to indicate fault elsewhere). This
error will not appear in a broadcast response.

1001 LinearSensor Fault
“Home” position sensor for linear motion was not
detected. Clear faults using ‘c’ command and re-
reference using ‘f’ command.

1002 Rotary Sensor Fault
“Home” position sensor for rotary motion was not
detected. Clear faults using ‘c’ command and re-
reference using ‘f’ command.

1003 (notused)
Error number reserved for consistency with functions of
other controllers.

1004 (notused)
Error number reserved for consistency with functions of
other controllers.

3.6.1.7 Command Summary

The command summary section is almost identical to the
Command section except it has been abbreviated into two
pages. This will allowfor removal, copying and locating
nearthe controlling terminal.

3.7 SPECIFICATIONS

The Logic I/O is intended to be connected directly to a
customer'sPLC, if present. The connectionsprovided allow
the customer to wire the inputs and outputs as sinking or
sourcing depending onthe PLC configuration

Iveklogic I/O Input Signal Requirements:
24VDC @ 20 mA

Ivek Logic I/0O Output Signal Requirements:
Can switch a maximum of 24VDC @ 50 mA

1010 Control Cable Fault Input Power Requirements:
Control cable either not connected or incorrectly Refer to Title Page section of this manual
connected.
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Command

Table 3.3 Controller Commands Summary

(Precede command with O for all controllers or the individual controller number)

Response

a<valuel>
b
c
d<valuel>

e
f

g
h<valuel>

k<valuel>

m<valuel>

r<valuel>

S

s10,<value2>

a<valuel>

b
c<valuel>
d<valuel>

f
g<valuel>

h<valuel>

k<valuel>

[
m<valuel>

g<valuel>

r<valuel>

s<valuel>

s10,<value2>

Description
Sets the Autoload mode.

<valuel>: 0=Manual (default)
1 = Empty
2=Every
Initiates a pump cycle.
Clears all faults
Determinesfluid direction.
<valuel>: 0=Reverse
1=Forward (default)
Stops current pumﬁ operation.
Sets the piston in the reference location.
Returns the total number of increments of the totalizer
(send 0 to reset)
Sets configuration for the hardwired ready signals
if bit set, SYSTEM
bit value READY also false
1 Valving
2 Priming or Loading
g Load Required
S
Vi

Any Fault True or Ref Required
bit set, individual CONTROLLER
bit value READY also false
4 16 Valving
32 Priming or Loading
6 64 Load Required
7 128 Any Fault True or Ref Required
Infgjib(ijt)s or allows operation of a pump module within a controller (binary
coded).
0 = Disable all Pumps within controller
255 (Default 8 CHannel)
1023 sDefauIt 10 CHanneI;

0
1
2
3
if
bi
5

4095 (Default 12 CHannel
Initiates a load cycle.
Sets operating mode.
<valuel>: 1 = Prime (default)
2 = Dispense
3 = Meter
6 = Agitate
7 = Dispense MCV
Returns the Ready / Busy status.
<valuel>: 0 = Ready
not 0 = Busy
Sets the dispense and metering flow rate in increments per second.
<valuel> represents a 6 digit decimal value.
Maximum: 150000
Minimum:

1
20000 (default)
Returns the volume remaining in the pumps (units are increments).
<valuel>: volumeremaining
Sets the post trigger delay before pump motion starts. Value of zero
will start pump motion when tri?ger isreceived.
<value2> Delay in milliseconds.
Maximum: 500
Minimum: 0 (default)

sli sl1,<value2> Returnsthe valve dwell before sensing valve motion.
sll,<value2> sl11,<value2> Setsthe valve dwell before sensing valve motion.
<value2> Delay intens-of-milliseconds.
Maximum: 200 (2.0 seconds)
Minimum: 0
10(default)
s20 s20,<value2> Returns motor torque reduction multiplier.
s20 s20,<value2> Sets the motor torque reduction multiplier.
Maximum: 100 (default)
Minimum: 60
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Command Response Description
51002 s1002,<value2> Returnsthe encoded valve faultidentified. See the "k" command for
encoding.
t<valuel> t<valuel> Sets the limit on prime cycle in seconds. Value of zero will allow
priming for less than one second.
<valuel> Represents a 4 digitdecimal value.
Maximum: 9999
Minimum: 1
20 (default)
u<valuel> u<valuel> Sets the prime and load rate in increments per second.
<valuel> represents a 6 digit decimal value.
Maximum: 100000
Minimum: 1
40000 (default)
v<valuel> v<valuel> Sets the dispense volume in increments. A volume of zero will not
allow the unit to be triggered while in dispense mode.
<valuel> represents a 5 digit decimal value.
Maximum: 40000
Minimum: 0
10000 (default)
wl wl,<value2> Returnsthe drawback volume inincrements.
wl,<value2> wl,<value2> Sets the drawback volume in increments.
<value2> represents a5 digitdecimal value
Maximum 40000
Minimum 0 (default)
w2 w2,<value2> Returns the drawback rate in increments per second.
w2,<value2> w2,<value2> Sets the drawback rate in increments per second.
<value2> represents a 6 digitdecimal value
Maximum 150000
Minimum 1
20000 (default)
w3 w3,<value2> Returns the drawback dwell in tens-of-milliseconds.
w3,<value2> w3,<value2> Sets the drawback dwell in tens-of-milliseconds.
<value2> represents a 3 digitdecimal value
Maximum 255
Minimum 0 (default)
yl yl,<value2> Returns the agitate isolation volume in full pump strokes.
yl,<value2> yl,<value2> Sets the agitate isolation volume in full strokes.
<value2> represents a 3 digitdecimal value
Maximum 100
Minimum 0 (default)
y2 y2,<value2> Returns the agitate strokes In full pump stokes.
y2,<value2> y2,<value2> Sets the agitate strokes in full pump strokes.
<value2> represents a 3 digitdecimal value
Maximum 100
Minimum 0
1 (default)
y3 y3,<value2> Returns the agitate dwell in tens-of-milliseconds.
y3,<value2> y3,<value2> Setsthe agitate dwell in tens-of-milliseconds.
<value2> represents a 3 digitdecimal value
Maximum 999 (9.99 Seconds)
Minimum 0 (default)
z z<valuel>, Returns the software version
WARNINGS FAULTS
1 Command Not Valid 1000 Fault On Other Controller
2 Value Not Valid 1001 Linear Sensor Fault
3 Load Required 1002 Rotary Sensor Fault
4 Reference Required 1003 not used
5 notused 1004 notused
6 notused 1010 Control Cable Fault
7 Controller Not Installed
8 (notused)
9 Controller/ Pump Not Enabled
10 E-Stop, Guard
15 notused
16 notused
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3.8 MODEL NUMBER Channel 520165 - HW OHH # # #
The model number providesimportantinformationaboutthe Pump Size T
specifics of your Motor Module. Refer to this number when LF - Large Frame
calling IVEK Technical support. The model number for your SF - Small Frame
Controller Module is located in the Title Page section of this
manual. Number of Channels
01-1 Channel
Master 520164 - W O O# # O# # 02 -2 Channels
T TTTT 03 -3 Channels
Pump Size 04 - 4 Channels
LF - Large Frame 05 -5 Channels
SF - Small Frame 06 - 6 Channels
07 -7 Channels
Number of Channels 08 - 8 Channels
01-1 Channel 09 - 9 Channels
02 -2 Channels 10- 10 Channels
03 - 3 Channels 11-11 Channels
04 - 4 Channels 12-12 Channels
05 -5 Channels
06 - 6 Channels Logic Interface
07 -7 Channels A-PLC
08 - 8 Channels B - PLC With Load I/O (Standard)
09 -9 Channels
10- 10 Channels Enclosure Style
11-11 Channels A - Enclosure W/Front HDL, 19"Rack
12-12 Channels B - Enclosure W/Front Handles
C-Enclosure W/Trim
Logic Interface D - Enclosure W/Front HDL, 19" Rack, Style B
A-PLC E - Enclosure W/Front HDL, Style B
B - PLC With Load I/O (Standard) F - Enclosure W/Trim, Style B
Parameter Interface Line Cord and Agency Approval
A-RS 232 A -US Cord, CE
B - Touchscreen, No Enclosure B - Intl Cord, CE
C -Touchscreen, SS Enclosure
3.9 ILLUSTRATED PARTS BREAKDOWN
Enclosure Style
A - Enclosure W/Front HDL, 19"Rack The illustrated parts breakdown (Figure 3.16) contains re-
B - Enclosure W/Front Handles placement parts for the Controller Module
C-Enclosure W/Trim
D - Enclosure W/Front HDL, 19" Rack, Style B
E - Enclosure W/Front HDL, Style B
F - Enclosure W/Trim, Style B
Line Cord and Agency Approval
A -US Cord, CE
B - Intl Cord, CE
PO3L010E IVEKCorp. 28 January 2014
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Model | Dwg
# Index Part
Tab # # Description Qty
The following touchscreen components are replaceable based on the model number.
520164 - ## #it #
B 1 662142-04 Color 8" Diagonal Display Touchscreen 1
C 1 662142-04 Color 8" Diagonal Display Touchscreen 1
C 2 062462-01 Stainless Steel Touchscreen Enclosure 1
B NS  540136-25R Cable to Touchscreen Without Enclosure 25 Ft. 1
C NS  540135-25 Cable to Touchscreen With Enclosure 25 Ft. 1
NS = Not Shown
1
— Figure 3.16 Multiplex Controller Module (Sheet 1 of 2) —
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— Figure 3.16 Multiplex Controller Module (Sheet 2 of 2) —
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Table 3.4 Common Operational Problems And Solutions

PROBLEM PROBABLE POSSIBLESOLUTION
CAUSE
No power, nothing works. AC power may be Ensure AC power cord is plugged into a properly grounded

Powerison, Controller Module
accepts trigger, piston fails to
move and Actuator Module
makes a sound. * This condi-
tion does not harm the sys-
tem.

Power is on, Controller Module
acceptsatrigger, (ACTIVE
indicatorilluminates), piston
failsto move, and Actuator
Module is silent.

Controller Module power on
and operational, but will not
activate Actuator.

Controller Module has power,
touchscreen does not.

A communication error occurs
on one or more channels.

After pressing a button,
expected results don't occur.

The Ready/Busy display is not
as expected.

absentorinadequate.
Unit not plugged in.

Fuse is blown.

A Pump Module or
motor malfunction can
cause this problem.

Channel fuse is blown.

A motor malfunction
can cause this prob-
lem.

/0 Cable
Channelsnotrefer-
enced

E-Stop active orno E-
Stop connected.

No air supply.

Faulty Touchscreen.

Faulty Touchscreen.

Channelsnotrefer-
enced.

Slow response time.

Slow response time.

three-prong outlet capable of supplying the voltage listed in the
Title Page section of this manual.

Unplug main power cord from outlet. Remove fuse from rear
panel fuse holder. Test fuse conductivity. Install good fuse in
rear panelfuse holder.

Turn off Controller Module power. Remove Pump Module from
Actuator Module. Turn on Controller Module and try again.

If the motor operates correctly, the pump may need to be
cleaned orserviced.

Unplug main power cord from outlet. Remove fuse from fuse
holder. Test fuse conductivity. Replace if necessary.

Turn off Controller Module power. Check to ensure Actuator
Module is properly connected to Controller Module. Turn on
Controller Module and try again. If the motor operatesincor-
rectly, servicing may be necessary to the motor or the
controller. Return complete Controller, Actuator and Pump
Modulesto IVEK Corporation for repair.

Check connection of cable between Controller Module and
Actuator Module. Inspect and repair faulty cable.

Go to Fault screen and reference all channels.

Reset E-Stop switch and/or connect E-Stop cable.

Verify air supply is connected and is pressurized.

Turn Controller Module power off then back on.

Turn Controller Module power off then back on.

Go to Fault screen and press the "REF ALL" button to
reference all channels.

Waitlonger before pressing another button.

Waitlonger before pressing another button.

If none of the above solves the problem, contact IVEK
technical support for assistance.
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