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Page 3-2 DIGISPENSE 2000 CONTROLLER MODULE
3. DIGISPENSE 2000 CONTROLLER MODULE 3.1.1.2 START Push-button (Figure 3.11tem 2)
31 DESCRIPTION This push-button begins the pumping operation. The button

The Digispense 2000 Controller Module, hereafter referred to
asthe Controller Module, contains all the control, monitoring,
and interface componentsfor the dispensing operations. The
Controller Module measures 14 3/4" (380mm) wide, 11 3/4"
(300mm) deep, 5 1/4" (165mm) high (feet included) and
weighsapproximately 17 pounds (7.7 kilograms). The opera-
tor controls and interface connections are located on the front
and rear panels.

3.1.1 Front Panel Controls & Indicators (Figure 3.1)

The front panel contains the operator interface for controlling
the system. Thefollowingitemsare located on the front panel.

1. Display 5. 1/0(On/Off) Switch
2. START Push-button 6. Function Push-buttons
3. STOP Push-button 7. Mode Push-button
4. Dial
3.1.1.1 Display (Figure 3.1 Item 1)

This alphanumeric liquid crystal display is four lines of forty
characters each. The Controller Module status is shown on
the display.

illuminates green when the pump is operating.
3.1.1.3 STOP Push-button (Figure 3.1 Item 3)

This push-button stops the pumping operation. The button
illuminates red when the pump is stopped.
3.1.1.4 Dial (Figure 3.1 Item 4)

The dial is used to change values for parameters while in
Setup mode.
3.1.1.5 1/0 Switch (Figure 3.1 Item 5)

This 2-position, illuminated, rocker switch turns controller
main power (AC input) “ON” (1) or “OFF” (0).

Agreenindicator lightinthe switchilluminates when control-
ler power is “ON".
3.1.1.6  Function Push-buttons (Figure 3.11tem 6)

These push-buttons change the value or initiate the operation
for the item displayed directly above the push-button.
3.1.1.7 Mode Push-button (Figure 3.1 Iltem 7)

This push-button changes the Controller Module mode. The
current mode is displayed just above the push-button.

Figure 3.1 Digispense 2000 Controller Module Front Panel
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3.1.2 Rear Panel Detail (Figure 3.2)

The rear panel containsthe interface connections for control-
lingthe system. The following components are located on the
rearpanel.

1. Power Entry Module
2. TRIGGERIN Terminal Strip
3. Actuator Connector

3.1.2.1 Power Entry Module (Figure 3.2 Item 1)

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.

Refertothe Title Page section of thismanual to determine the
power connection and fuse specifications for this Controller
Module.

The design of the power entry module requires the line cord
be disconnected before either the voltage select switch is
changedor alinefuseisremoved. Perform the following steps
ifitisnecessary to changethe setting of the line voltage select
switch.

Option(Referto
Section 3.4.5) 3

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.

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 TRIGGERINTerminal Strip (Figure 3.2 Item 2)
The Trigger In terminal strip has two screw terminals (+/-)
used for triggering operation in Dispense or Meter mode.
Prime and Bubble Clear operations can not be initiated with
this signal. Operation is initiated at the rising edge of this
signal (dry contact or solid state). In Dispense mode, further
activity of the input signal is ignored until the dispense is
completed. In Meter mode, motion continues until either the
signalisremoved or the pump chamberisemptied. The signal
rating is 20mA at 5VDC.

Option(Referto
Section 3.4.4)

PLC W/ALOAD

YOLT 11!5 (+24VDC)

e,y

Option(Referto
Section 3.4.1)

Option(Referto
Section 3.4.3)

Option(Referto
Section 3.4.2)

Figure 3.2 Digispense 2000 Controller Module Rear Panel
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NOTE

The front panelmounted START switch or a contact
closurewiredthroughthe rear panelterminal strip will
activate the pump.

3.1.2.3 Actuator Connector (Figure 3.2 Item 3)

The Actuator connector (Amp Series One CPC 14 pin)isused

for making the electrical connections to the Motor/Base
Module.

CAUTION

Never connect or disconnect the cable from this
connector while power is on. Damage to the equip-
ment may result.
3.2 OPERATION
The Controller Module provides computer controlled liquid
flow to the nozzle. The systems utilize solid-state electron-
ics, stepping motor drives, ceramics, and positive displace-
ment dispensing heads. These components combine to
provide exceptional accuracy (0.1%), highreliability, and low
maintenance.

3.2.1 Display Screen

This alphanumeric liquid crystal display is four lines of forty
characters each. The current operating mode and system
status are shown on the display.

NOTE

The following display examples are for a standard
system. Your display may differ depending on your
pump size and options.

The display shows system status, settings and general
information. The display isdivided intotenfields as shownin
Figure 3.3. Following is a description of what will be displayed
ineach field.

Figure 3.3 Display Screen Field Locations

NOTE

All references to push-buttons in this section refer
to the push-button located below a word on the
display. For example, the push-buttonlocated under
'REFERENCE' will be called the Reference push-
button.

Field 1 - This field displays the software version in start-up
mode and the total fluid pumped while in the Meter and
Dispense modes.

In Start-up mode, the current Controller Module software
versionisdisplayed. This number is useful when calling IVEK
with questions.

In Setup, Prime, Meter, and Dispense modes, this field
displays the total volume dispensed during meter and dis-
pense operations. Toreset the totalizer, change to the Setup
mode, movethe*'to Field 1, pressthe Clear push-button and
while holding the CLEAR push-button press the Enter push-
button. The highest count available on totalizer before it must
beresetisdependentonthe pumpsize. Referto Table 3.1 for
the maximum number for each pump size.

Field 2- Thisfield displays the Controller Module type in start-
up mode and the volume setting used in the Prime and
Dispense modes.

In Start-up mode, the current Controller Module type is
displayed. ThisnumberisDigispense 2000 for this Controller
Module.

In Setup, Prime, Meter, and Dispense modes, this field
displays the volume dispensed during dispense operations.
Refer to Section 3.2.3.2 for instructions on changing this
setting.

Field 3 - This field displays the minimum and maximum
volume settings for the system in the Start-up mode and the
load setting in Setup, Prime, Dispense and Meter modes.

In Start-up mode, the minimum and maximum volume set-
tingsforthe pump supplied are displayed. Referto Table 3.1
for a listing of these numbers for each size Pump Module.
Refertothe Title Section of this manual for the correct pump
size.
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Table 3.1 Volumetric Output Of Linear Pump Modules

Size Minimum Maximum Maximum
Increment (ul) | Increment (ul) | Totalizer Value
4A 0.010 20 65XXX
3A 0.025 50 163X XXX
2A 0.050 100 I2XXXX
1A 0.100 200 65XX.X
B 0.200 400 13IXXXX
C 0.500 1000 I2XXXX
D 1.000 2000 65XXX.
Options

2A20*| 0.100 100 65XX.X
A20* 0.200 200 13IXXXX
* 65XXX.

*Standard Pumps Modules with optional 20-pitch Actuator
modules.
** Optional count in steps for all Pump Module sizes.

In Setup, Prime, Meter and Dispense modes, this field
displays the load setting. The load setting indicates which
type of load will be used; Manual, Empty, or Every. Refer to
Section 3.2.3.2 for instructions on changing this setting.

In MANUAL, the system can be triggered in Dispense mode
if the volume of fluid remaining in the pump chamberisgreater
than the dispense volume. The system will stop and the
operator mustmanually initiate LOAD command by pressing
the Load push-button.

INEMPTY, the system will dispense until the volume of fluid
remaining in the pump chamber is less than the required
volume of liquid to dispense. When the current operation
stops, the system will automatically initiate a load cycle tofill
the chamber with liquid. The operator may manually initiate
Load at any time.

In EVERY, after every dispense or metering operation is
completed, the system willautomatically initiate aload cycle
to fill the chamber with liquid. The operator may manually
initiate Load at any time.

Field 4 - Thisfield is used for displaying faultinformation. If
a fault occurs, this field will indicate either a rotary or linear
fault has occurred.

Field 5- Thisfield displays the Dispense and Meter Mode rate
in Setup, Prime, Dispense and Meter modes.

The rate setting determines the pumping rate used during
dispense and meter operations. Refer to Section 3.2.3.2 for
instructions on changing this setting.

Field 6 - Thisfield displaysthe Prime and Load Mode rate in
Setup, Prime, Dispense and Meter modes.

The rate setting determines the pumping rate used during
prime and load operations. Refer to Section 3.2.3.2 for
instructions on changing this setting.

Field 7 - This field displays the current operating mode.

This field will display either Setup, Prime, Dispense, Meter or
Bubble Clear. Refer to Section 3.2.3.2 for instructions on
changing this setting.

Field 8 - Thisfield displays SELECT inthe Setup mode and
indicates the liquid direction in Prime, Dispense and Meter
modes.

In Setup mode, the push-button belowthis field willmove the
"*indicating which parameter is selected and may be changed.

In Prime, Meter, and Dispense modes, this field displays
either FORWARD or REVERSE indicating the fluid direction.
Pressing the push-button below this field will toggle the
direction betweenforward andreverse. The direction defines
flow at the selected port.

Field 9 - This field displays ENTER in the Setup mode and
indicatesthe selected portin Prime, Bubble Clear, Dispense
and Meter modes.

In Setup mode, the ENTER push-button will load the new
setting into the Controller Module. A new setting will not be
saved if the ENTER push-button is not pressed.

In Prime, Bubble Clear, Meter and Dispense modes, thisfield
displays either PORT A or PORT B indicating the selected
port. Pressing the push-button belowthis field will toggle the
selected port between A and B.

Field 10 - This field displays REFERENCE in the Start-up
mode, CLEAR in Setupmode, and LOAD in Prime, Dispense
and Meter modes.

In Start-up mode, the Reference push-button will reference
the piston. This must be done each time the Controller is
turned on or after a fault has been cleared.

In Setup mode, the Clear push-button will reset the selected
field to the minimum setting.

In Prime, Meter and Dispense modes, the Load push-button
will initiate a load cycle. The button will steadily illuminate
during a load cycle. The button will blink when a load is
required.
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3.2.2 Operating Modes

The system providesdifferent operatingmodesfor performing
unique operations. Each mode provides aunique function as
describedinthefollowing paragraphs.

3.221 Prime

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.

3.2.2.2 Dispense

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

3.2.2.3 Meter

Meter modeisusedto deliverfluid at aspecificrate for aperiod
of time determined by input signals. The most accurate and
repeatable method to control metering operation uses the
hardwired inputs. Pumping will start when the hardwired
signalis presentand will stopwhen the hardwired signal stops
or the pump chamber empties.

3.2.2.4 Bubble Clear

Bubble clear is a sequence of volume displacement and
valvingusedtodislodge air bubblesinthe pump chamberand
move them out through the discharge port. Thisis used when
initially priming the system to aid in eliminating air bubbles
which have adetrimental effect on accuracy and repeatability.
Bubble Clear uses the rate selected for Prime and Load.
3.225 Load

Theload cycle isusedtorefill 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 aload
cycle on either of three conditions; empty, every or manual.
3.2.2.6 Reference

The controller must complete areference cycle when power
is first applied or when a fault occurs. There are no sensors
in the actuator which send the absolute linear and rotary
locations of the piston at all positions, there are only 'home'
position sensors. The piston will first turn to find the rotary

home (pump chamber opento port A), then move linearly to
find the linear home.

Areference cycleisrequired after faults or after power isfirst
applied and before any command resulting in motion of the
actuator is accepted.

NOTE

The systemwill not operate if areference command
has not been initiated. The setup screen will be
displayed and the Reference push-button will blink
when areferenceis required.

3.2.3 Initialization

There are several differentmodes of operation which provides
the Controller Module with its vast functional flexibility. On
initial power-up these modes must each be sequencedinthe
proper order to assure proper operation.

3.23.1 Start-up

Switch the 1/0 power switch to the "1" position. The switch
should illuminate green when the power is on.

Thedisplay will illuminate and showthe following information:

JFA12345
Digispense 2000

0.05 ulIncr
REFERENCE

4] [© 0

Refer to Section 3.2.1 for a description of each field. Your
display will showthe informationfor your system. The flashing
push-button below'REFERENCE' indicatesthe piston needs
to be referenced. Pressing the Reference push-button will
reference the piston and the display will change to the setup
screen.

100 pl Max

3.23.2 Setup

After the Reference push-button is pressed, the following
screen will be displayed. The *' indicates which field can be
changed.

00000.00pTotal

Volume *0020.00ul Ds/Mt Rate  0020.00ul/s

Load Manual Pr/LdRate 0020.00ul/s
SETUP SELECT ENTER CLEAR

0

0

0

*

P0O3L002J
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Referto Section 3.2.1foradescription of eachfield. While in
Setup mode, all the system operating parameters should be
entered. Use the following guide to set the parameters.

Volume - Initially the "' is next to the Volume so set this first.
Turn the dial until the display shows the correct Volume for
Dispense mode then press the Enter push-button. The
volume can not be set outside the minimum and maximum
range of the pump.

Ds/Mt Rate - The ™ will move to the rate for Ds/Mt Rate line
onthe display. Turnthe dial until the display showsthe correct
rate for Dispense and Meter modes, then press the Enter
push-button.

Load - The *" will move to the Load line on the display. Turn
the dial until the display shows the correct load setting then
press the Enter push-button.

Pr/Ld Rate - The ™ will move to the Pr/Ld Rate line on the
display. Turn the dial until the display shows the correct rate
for Prime and Load modes, then pressthe Enter push-button.
3.2.3.3 Prime

Toenterthe Prime mode from the Setup mode, pressthe solid
arrow push-button once. The following screen will be dis-
played. If the Controller Module is not in the SETUP mode,
simply press the solid arrow push-button until PRIME ap-
pears.

3.2.3.4 Bubble Clear

To enterthe Bubble Clear mode from the Prime mode, press
the solid arrow push-button three times. The following screen
will be displayed. If the Controller Module isnotinthe PRIME
mode, simply pressthe solid arrow push-button until BUBBLE
CLEAR appears.

BUBBLE Pr/Ld Rate 0020.00ul/s

CLEAR PORT B

A [ ©

Referto Section 3.2.1 foradescription of eachfield. Pressthe
START button to begin the bubble clear. The system will
operate for one cycle. Continue to press the START push-
button until no bubbles are present. Pressing the STOP
button will not stop the operation. After the system is free of
bubbles you can proceed to either Dispense or Meter mode.

3.2.3.5 Dispense

To enter the Dispense mode from the Bubble Clear mode,
press the solid arrow push-button three times. The following
screenwill be displayed. If the Controller Module isnotinthe
Bubble Clear mode, simply pressthe solid arrow push-button
until DISPENSE appears.

00000.00pTotal

Volume 0020.00ul Ds/Mt Rate  0020.00ul/s

Load Manual Pr/LdRate 0020.00ul/s
PRIME FORWARD PORTB LOAD

00000.00pTotal
Volume 0020.00ul Ds/Mt Rate 0020.00ul/s
Load Manual Pr/LdRate 0020.00ul/s

DISPENSE FORWARD PORTB LOAD

A [ @ ©

Referto Section 3.2.1 for adescription of each field. Position
the pump for priming (outlet above or evenwith the inlet) fill all
reservoirs with liquid, and make sure all liquid lines are
connected and secure. Press the START button to begin
priming. The system can not be initiated using the rear panel
"Manual Start" signal. The system will prime for approxi-
mately two minutesthen stop. Pressing the STOP button can
stop the priming any time during the two minutes. After the
system is primed, check for air bubbles.

Position the pump for checking for bubbles (viewing port up)
and check for bubbles. If no bubbles are present, the system
is ready for operation. If a bubble is present, run the bubble
clear operation as follows.

r Yy EaaEs

Referto Section 3.2.1 for adescription of eachfield. To start
dispensing pressthe START button or supply atriggertothe
rear panel. The system will dispense the liquid amount
specifiedinthe Volume setting atthe rate specifiedin the Ds/
Mt Rate setting.

3.2.3.6 Meter
To enterthe Meter mode from the Bubble Clear mode, press
the solid arrow push-button four times. The following screen
will be displayed. If the Controller Module is hotin the Bubble
Clear mode, simply press the solid arrow push-button until
METER appears.
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00000.00uITotal 3.4.2 PLC Interface (without load)
Ds/Mt Rate  0020.00ul/s ] ]
Load Manual PriLdRate  0020.00ul/s The PLC interface option replaces the external contact
METER FORWARD PORTB LOAD closure trigger signal with a number of signals, including the

A [ @ ©

Referto Section 3.2.1 for adescription of eachfield. To start
metering press the START button or supply a trigger to the
rear panel. The system will dispense at the rate specified in
the Ds/Mt Rate setting with the volume determined by the
length of time the system is active.

3.2.4 Faults

There are two types of faults associated with this system;
rotary and linear. If a fault occurs, the type of fault will be
displayed inthe upper right hand corner. Once the problemis
corrected, press the Reset push-button. Refer to Section
3.4.4.3 for a list of possible fault causes.

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.

34 OPTIONS

IVEK Corporation offers a variety of optionsto best meetthe
customers needs. Following is a list and description of
available optionsfor the Controller Module. Refertothe Title
Section of this manual for the list of options provided with this
system.

3.4.1 Voltage Trigger

The voltage trigger option changes the standard external
trigger signal from accepting a contact closure to accepting
an external voltage signal. With this option, dispense or
metering operation will be triggered when an external 24 volt
DC signal is applied.

With the addition of this option, the external trigger signal
becomes electrically isolated from the remainder of the
internal circuitry of the Controller Module. A two position
terminal strip is used for external connections.

trigger.

3.4.2.1 Signal Functions

Trigger In - Asignal appliedtothisinput will trigger operation
if Dispense or Meter mode is selected. No operation will result
if the Controller Module is in Setup, Prime, or Bubble Clear
mode. Operation is initiated at the rising edge of this signal.
In Dispense mode, further activity of the input signalisignored
until the dispense is completed. In Meter mode, motion
continues until either the signal is removed or the pump
chamberisemptied.

Ready Out - Theready output signal indicatesthe active/idle
state of the Controller Module. This outputis true (conducts)
when Ready and is false (does not conduct) when the
Controller Module is not Ready.

Fault Out (Complemented fault) - The fault output signal
indicatesthat afault has been detected in the operation of the
Actuator Module. This output is complemented, i.e. the
output is true (conducts) when no fault exists, and is false
(does not conduct) when the Controller Module is faulted.

3.4.2.2 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 whenthe signal is ‘true’ and don’t conduct
when the signal is ‘false’ (see FAULT OUT). Outputs can
switch a signal of up to 24 VDC and 50 mA. The output
consists of the emitter and collector connections to an IC
opto-isolator.

3.4.2.3 Connections

Allconnectionsare through a9 pin circular plastic connector,
with the mating connector and pins supplied with the unit. The
connector on the controlleris an AMP CPC series 206705-1
with the pin layout as shown in Table 3.2.

Table 3.2 PLCInterface Without Load - Pin Assignments

PIN  SIGNAL PIN SIGNAL
1 TRIGGERIN+ 5 FAULTOUT+
2 TRIGGERIN- 6 FAULTOUT-
3 READYOUT + 7,8,9 NotUsed
4 READYOUT-

P0O3L002J
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3.4.3 PLC Interface (with load)

The PLC interface option replaces the external contact
closure trigger signal with a number of signals, including the
trigger.
3.4.3.1 Signal Functions

Trigger In - Asignal appliedtothisinput will trigger operation
if Dispense or Meter mode is selected. No operation will result
if the Controller Module is in Setup, Prime, or Bubble Clear
mode. Operation is initiated at the rising edge of this signal.
In Dispense mode, further activity of the input signalisignored
until the dispense is completed. In Meter mode, motion
continues until either the signal is removed or the pump
chamberisemptied.

Ready Out - Theready output signal indicatesthe active/idle
state of the Controller Module. This outputis true (conducts)
when Ready and is false (does not conduct) when the
Controller Module is not Ready.

Load Start In - Asignal applied to thisinput will initiate aload
cycle. Operation is initiated at the rising edge of this signal,
with any further activities on the signal ignored until the
operationis completed.

Load Required Out - The load required output signal
indicatesthataload cycle isrequired before another dispens-
ing or metering operation can take place. The volume of fluid
remaining in the pump chamber is less than the current
dispensevolume.

Fault Out (Complemented fault) - The fault output signal
indicatesthat afault has been detected in the operation of the
Actuator Module. This output is complemented, i.e. the
output is true (conducts) when no fault exists, and is false
(does not conduct) when the Controller Module is faulted.

3.4.3.2 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 whenthe signal is ‘true’ and don’t conduct
when the signal is ‘false’ (see FAULT OUT). Outputs can
switch a signal of up to 24 VDC and 50 mA. The output
consists of the emitter and collector connections to an IC
opto-isolator.

3.4.3.3 Connections

All connections are through a 16 pin circular plastic connec-
tor, with the mating connector and pins supplied with the unit.
The connector on the Controller Module is an AMP CPC
series 206036-1 with the pin layout as shown in Table 3.3.

Table 3.3 PLC Interface With Load - Pin Assignments

PIN  SIGNAL PIN  SIGNAL
1 keyinglug 9 LOADSTARTIN+
2 (openforplugkey) 10 LOADSTARTIN-
3 TRIGGERIN+ 11 LOADREQUIREDOUT +
4 TRIGGERIN- 12 LOADREQUIREDOUT -
5 READYOUT+ 13 NotUsed
6 READYOUT- 14 NotUsed
7 FAULTOUT+ 15 NotUsed
8 FAULTOUT- 16 NotUsed
3.4.4 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.

It is suggested the actuator NOT be run in the
reverse direction for extended periods. Loss of the
linear home position may result. If reverse direction
is required, a periodic reference or load command
should beissued to allow the actuatorto reaquire the
linear home sensor.

The serial interface provides control of all functions available.
The hardware is configured as Data Communications Equip-
ment (DCE) standard with the pin configuration shown in
Table3.4.

Table 3.4 Connections (DCE, 25 pin D-sub female)

Pin Signal Direction
1 SHLD Shield - not connected
2 TD ToController Module
3 RD From Controller Module
7 GND

No hardware signals are currently used for handshaking. (One
signalin eachdirectionis available for future enhancements.)

To operate the system, a terminal emulator is required. A
standard terminal emulator set to the following parameters
will work.

25 April, 2013
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 1200Baud d<valuel> FORWARDor Sets the liquid flow direc-
+ 8Bit tion.
* NoParity Sent, Received Parity Ignored REVERSE <valuel>: 0=Reverse
* One Stop Bit 1=Forward

Any nonzero number re-

3.44.1 Command Structure sults in Forward.

The commandisastring of ASCIl characters. Theuseofthe e =>END

ASCllIbackspace characterasameans of entry correctionis e END Ends the current pumping

supported.
Commands are echoed asthey are received.

After dispense or metering operationis triggered, the values
forthat operation are fixed. This allows new parameter values
for the next operation to 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.

Every command is ended with a carriage return character.
Every command echo and response is ended with carriage
return and line feed characters.

Table 3.5 Commands

Command Response

Description

a=>AUTOLOAD

a Load MANUALor Returns currentautoload
Load EMPTY or setting.
Load EVERY

a<valuel> Load MANUALor Setsthe Autoload mode.
Load EMPTY or <valuel>: 0 = Manual
Load EVERY 1= Empty

2=Every
b =>BEGIN
b BEGIN Initiatesa prime, dispense,

cycle. In Prime mode, will
continue until piston cham-
ber full in Forward and pis-
ton chamber empty in Re-
verse.

f=>REFERENCE

f REFERENCING

References the piston in
the home position for both
therotary andlinearhome.

q=>TOTALIZER
g i L TOTAL

Returns current value of
the totalizer for dispensing
and metering volume in
microliters.

MAX VALUE: The totalizer will increment to the maximum
value and stop, the totalizer will not ‘wrap around’, the pump
will continue to operate without incrementing the totalizer.
(SeeTable 3.1 forthe maximumvalue)

g0 0000.00uL TOTAL Resets the value of the
totalizer to zero. This pa-
rameter can only be reset

to zero.
k=>KEYLOCK
k UNLOCKED or Returnsthe current setting
which inhibits or allows
LOCKED operation of the frontpanel

controls.

k<valuel> UNLOCKED or Enables or disables a

meter, or bubble clearcycle channel.
according to the current LOCKED <valuel>: 0 = Disabled
‘mode’ setting. 1=Enabled
c=>CLEARFAULTS | =>1LOAD
c FAULTSCLEARED Clears all faults. I LOADING Initiates a load cycle.
d =>DIRECTION m => MODE
d FORWARD or Returnscurrentfluiddirec- m PRIME or Returnsthe currentmode.
tion setting. DISPENSEor
REVERSE METERor
BUBBLE CLEAR
P03L002J IVEK Corp. 25 April, 2013
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m<valuel> PRIMEor Sets the operating mode.

DISPENSE or <valuel>: 1 =Prime
METER or 2 =Dispense
BUBBLE CLEAR 3 = Meter
4 = Bubble
Clear

p => PORT

p PORT B or Returnsthe current
PORTA selected port.

p<valuel> PORT Bor
PORTA

Determines which port
is the selected port. Com-
bines with direction (fwd
rev) to determine fluid di-
rection. Inforward direc
tion, with port B selected
pumping is from A to B.
<valuel>: 0 =Port A
1=PortB

g=>READY/BUSY

a --faults-- Retransmits any current
READY or faultsorindicatesREADY/
BUSY BUSY status.

r=>DISPENSE RATE

r Ds/Mt Rate ####.##uL/S Returns the current
dispense and meteringflow
rate.

r<#i# ##> Ds/Mt Rate #####.##uL/S Sets the Dispense or
Metering flowrate inmicro-
liters/sec. Min, Max De-
faultvalues are afunction
of the piston size.

s=>STATUS

S ##H ##ul Remaining Returns miscellaneous
statusinformation. Volume
# 4 UL Incr ##H#£ul Max remaining untilaloadis
required. Pumpsize given
byincremental volumeand
maximum volume. Allvol-
ume units are in microli-
ters.

t=>TIME LIMIT FOR PRIME

t “#### S Limit For Prime” Returns currentlimiton
prime or empty cycle in
seconds. Value of 0 will
allow priming for lessthan
1 second.

t<#HH> “### S Limit For Prime” Sets the limit on prime
orempty cycle inseconds.
Value of zerowill allowprim-

ing forlessthan 1 second.

Maximum: 127
Minimum: 0
Power up: 120

u=>PRIME,LOADANDBUBBLE CLEARRATE

u “Pr/LdRate ### ##uL/S" Returns the current
prime, load, and bubble
clear flow rate in microli-
ters per second.

U<ttt #t>  “Pr/iLdRate i ##uL/S” Sets the Prime, Load,

andBubble Clearflowrate.
Min, Max, Default values
areafunction of pistonsize.

v=>DISPENSEVOLUME

Y “Volume #### ##uL” Returns the current dis-
pense volume in microli-
ters.

V<HHLHR>  “Volume ##HH#E H#HUL" Setsthe dispense volume.

Min, Max, Default values
areafunction of pistonsize.

y =>VALVING SPEED

y “Porting #### st/sec” Returns the current
speed of the motor during
valving in steps per sec-
ond.

y<### > “Porting #### st/sec” Sets the speed of the
motor during valving in
steps per second. One full
revolution (i.e. Port Aback
to Port A) is 200 steps.

Maximum: 1000
Minimum: 14
25 April, 2013 IVEK Corp. P0O3L002J
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Note: While the maximum speed for valving to port B is 1000,
the maximum (and default) speed for valving to port Ais 580.
If the parameter set with this command is greater than 580,
that value will be the speed for valving to port B, and 580 will
be the speed for valving to port A. If the parameteris setless
than 580, then both ports will use the same value.

z=>SOFTWARE VERSION

z<cr> XXX Returns the software version and
additional configuration information. As an aid to determining
relative age of different versions, the lasttwo digits are the year
and the previous three digits are the day in the year for that
version.
3.4.4.2 Warnings

Allwarning messages will begin with an asterisk followed by

a nonzero digit. A space will separate the identification
number from any descriptive text.

*1WHAT?
Response to any unrecognized command

*2VALUE NG!
Response to any out of range value, previous value will
remain unchanged.

*3LOAD REQUIRED
Piston is empty or remaining volume is less than the
currentdispense volume.

*4 REFERENCE REQUIRED
Pump needstolocate linearand rotary position reference
positions. Reference cycle, using “f” command, mustbe
completed before continuing.

*5 MODENOT SELECTED
Begin command (‘b’) issued without prime, dispense,
meter, or bubble clear mode selected.

*6 NUM4AMAT
Internal software error, please note commandissued by
you andthe software version (use ‘z’command) and send
to IVEK Corp. to help us eliminate the error.

3.44.3 Faults

All fault messages will begin with an asterisk and zero. A

space will separate the identification number from any de-

scriptive text.

*00 Linear Sensor Fault
“Home” position sensor for linear motion was not de-
tected. Clearfaults using “c’ command and re-reference
using “f”command.

*01 Rotary Sensor Fault
“Home” position sensor for rotary motion was not de-
tected. Clearfaults using “c’ command and re-reference
using “f”command.

NOTES

Examine, don’'t assume, decimal point position in
returned values. The number of digits and decimal
point position inreturned values will possibly change
for different pump volumes and software revisions.

The number and placement of spaces inresponses
will possibly change for different pump volumes and
software revisions.

Minus characters (-) are ignored in input values,
negative numbers are treated as positive values.

When a parameter is selected with the front panel
setup and changed but not entered, these com-
mands will returnthe ‘temporary’ value. If the ‘select’
buttonis pushed without the ‘temporary’ value being
entered, the parameterwillreturntothe original value
and these commands will return that original value.

3.4.5 Motion System Control Interface Type A

The Motion System Control Interface Type A option allows
convenient connection to a number of motion control sys-
tems. Thisinterfaceisrequired on Controller Modulesusedin
conjunction with an IVEK Linear Striper or some Cartesian
robots IVEK utilizes. The connector for this interface is
located on the rear of the Controller Module.

3.45.1 Signal Description

Followingisalistof the signals and their associated descrip-
tions.

Trigger In - Asignal appliedtothisinput will trigger operation
if Dispense or Meter mode is selected. No operation will result
if the Controller Module is in Setup, Prime, or Bubble Clear
mode. Operation is initiated at the rising edge of this signal.
In Dispense mode, further activity of the input signalisignored
until the dispense is completed. In Meter mode, motion
continues until either the signal is removed or the pump
chamberisemptied.

Ready Out - Theready output signal indicatesthe active/idle
state of the Controller Module. This outputis true (conducts)
when Ready and is false (does not conduct) when the
Controller Module is not Ready.

P0O3L002J
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Load Start In - Asignal applied to thisinput will initiate aload
cycle. Operation is initiated at the rising edge of this signal,
with any further activities on the signal ignored until the
operationis completed.

Load Required Out - The load required output signal
indicatesthataload cycle isrequired before another dispens-
ing or metering operation can take place. The volume of fluid
remaining in the pump chamber is less than the current
dispensevolume.

Fault Out (Complemented fault) - The fault output signal
indicatesthat afault has been detected inthe operation of the
Actuator Module. This output is complemented, i.e. the
output is true (conducts) when no fault exists, and is false
(does not conduct) when the Controller Module is faulted.
3.45.2 Signal Levels

All inputs accept a contact closure or isolated transistor
output. The negative side of the input signals are connected
inside the Controller Module to logic supply common. The
customer device connected to an input signal must be
capable of switching a5 volt DC signal of 20 milliampswithan
‘off’ state leakage of less than 0.5 milliamps. The Controller
Module supplies the power source for the input signals.

All outputs conduct when the signal is ‘true’ and do not
conduct when the signal is ‘false’ (see Fault Out). Outputs
can switch asignal of upto 24 volts DC and 50 milliamps. The
output consists of the emitter and collector connectionstoan
IC opto-isolator. All outputs of opto-isolator have the emitters
tied together and connected to pin 18. This configures the
IVEK outputs as sinking the customer provided power source.
The output signals are isolated from the input signals. The
customer provides the power source for output signals.

Table 3.6 Controller Module Interface -
Pin Assignments

Controller Controller
Signal Pin #

LOAD REQ OUT + 5

READY OUT + 6

FAULTOUT + 7

TRIGGERIN+ 14
LOAD START IN + 15
OUT COM- 18
TRIGGERIN- 23
LOAD STARTIN- 24

3.5.4.3 Usewith IVEK Linear Striper

When the Controller Module is used with an IVEK Linear
Striper, IVEK suppliesa cable which connects the Controller
Module to the Linear Striper Controller Module. Identical
connectors are on both ends of this cable allowing either end
to be connected to either controller. This interface not only
allowsthe Linear Stripertotriggerthe Controller Module, but
allows the Controller Module to prevent a stripe from being
started if it is not ‘ready’.

The Controller Module can be set to display steps instead of
micro liters. This option is useful when the process requires
changing Pump Module Sizes on a regular basis.

A dispense of 0.1ml would require 10 steps for a 4A Pump
Module, 4 steps for a 3A Pump Module and 2 steps for a 2A
Pump module. Refer to Table 3.1 for the volume per step
(Minimum Increment) for each size Pump Module.

35 MAINTENANCE

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

3.5.1 Assembly/Disassembly Procedures

The Controller Module contains the following replaceable
parts.

e Switch LED's
* PowerModule
3.5.1.1 Switch LED's (Figure 3.3 Items 1,2,3)

The LED'sinthe START, STOP and right FUNCTION push-
buttons arereplaceable.

Disassembly

1. Useasmall straight blade screwdriver to remove the

switch cover.
2. Use needle nose pliers to grab the bulb and pull it
straight out.
Assembly

1. Install the new bulb into the socket.
2. Snap the switch cover into place.

25 April, 2013
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3.5.1.2 Main Power Fuse 520090- # # ##H#H
The main power fuse located inthe Power Entry Module onthe —‘7
rear panelisreplaceable. The properfusevalueisdescribed LINEARACTUATOR & PUMP
in the Title Page section of this manual. A - 40 Pitch, 4A
B - 40 Pitch, 3A
Disassembly C - 40 Pitch, 2A
D - 40 Pitch, A
1. Removethe power cord. E - 40 Pitch, Steps
2. Using a small flat blade screwdriver, open the power F - 40 Pitch, Custom Default Parameters
entry module'scover. G - 40 Pitch, Custom Torque
3. Slidethe fuse tray out and remove the fuse. H - 20 Pitch, B
J - 20 Pitch, C
Assembly K - 20 Pitch, D
L - 20 Pitch, Steps
1. Installthe newfuseinto the fuse tray and slide the tray M - 20 Pitch, Custom Default Parameters
in. Thearrow onthe fuse holder should point tothe right. N - 20 Pitch, Custom Torque
2. Closethe power entry module's cover.
3. Connect the power cord. ENCLOSURE FINISH
A - Powder Coat
3.6 PROBLEM GUIDE B - Stainless Steel
Table 3.7 contains a list of possible problems, causes and LOGICINTERFACE

solutions for the Controller Module. A - Trigger In Contact Closure (CC)
B - PLC, Optically Isolated (OI)

| WARNING I C - PLC w/Load, Optically Isolated

D - Motor System Control Interface Type A

Hazardous voltages existinside the Controller Mod- F - Voltage Trigger In (24 VDC)
ule. Under no circumstances should the Controller G -PLC (Ol) & Trigger In (CC)
Module be opened. There are no user serviceable H - PLC W/Load (Ol) & Trigger In (CC)
partsinside the Controller Module. Any unauthorized | - Trigger In (CC) & Digisonic Trigger Out
access to the inside will void the warranty. J - PLC (Ol) & Digisonic Trigger Out
K - PLC W/Load & Digisonic Trigger Out
3.7 SPECIFICATIONS L - PLC (Ol),CC &V (24 VDC) Trig

M - PLC W/Load, CC &V (24V) Trig
Trigger Signal Requirements:
Mechanical contact closure or solid state PARAMETER INTERFACE
Held closed for 100msec typical A - None
B - Serial Interface, RS232

Voltage Trigger Requirements (option):

+24VDC @ 20mA max LINE CORD/CE
Held active for 100msec A - North American
B - International
Input Power Requirements: C - North American, CE

100/120/220/240 VAC 50/60 Hz D - International, CE
3.8 MODEL NUMBER NOTE
The model number providesimportantinformation about the A 'Z' in the model number or a model number not
specifics of your Controller Module attime of order. Refer to listed indicates a custom option and will be de-
thisnumberwhen calling IVEK Technical support. The model scribed in either the Title Page or Chapter 4.

number foryour Controller Module islocated inthe Title Page
section of this manual and on the rear of the Controller
Module.
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Table 3.7 Common Operational Problems And Solutions

PROBLEM

PROBABLE
CAUSE

POSSIBLESOLUTION

No power, nothing works.

Powerison, Controller Module
accepts trigger, piston fails to
move and Actuator Module
makes a sound.

* This condition does not harm
the system.

Powerison, Controller Module
acceptsatrigger, (START
indicatorilluminates, STOP
indicator does not), piston fails
tomove, and Actuator Module
is silent.

Controller Module power onand
operational, but will not activate
Actuator.

"junk” characters appear in the
echo of acommand when
using the serial interface.
Otherwise command functions

properly.

AC power may be absent or
inadequate. Unit not plugged
in.

Fuse is blown.

A Pump Module or motor
malfunction can cause this
problem.

A motor malfunction can
cause this problem.

1/0 Cable

Serial charactersare being
sent to the Controller Module
fasterthanthe Controller
Module can process the echo,

Ensure AC power cord is plugged into a properly
groundedthree-prong outlet capable of supplying
115/120/220/240 volts, 50/60Hz, rated at 5.0 amps.

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

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

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

Turn off Controller Module power. Check to ensure
Actuator Module is properly connected to controller.
Turn on controller and try again. If the motor oper-
ates incorrectly, servicing may be necessary to the
motor or the controller. Return complete controller,
Actuator Module and Pump Modules to IVEK
Corporationfor repair.

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

Change serial interface configuration to 2 stop bits
(from 1 stop bit) in equipment connected to IVEK
Controller Module. No change isrequired in configu-
ration of IVEK Controller Module.

Add delay between each character being sent from
the equipment connected to the IVEK Controller
Module. Start with approximately 0.2 milliseconds
and increase if required. If delay of 100 milliseconds
between characters does not correct the problem
contact IVEK technical support for assistance.

3.9 ILLUSTRATED PARTSBREAKDOWN

Theillustrated parts breakdown (Figure 3.3) containsreplace-
ment parts for the Digispense 2000 Controller Module.
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INDEX PART UNITS
NO. NUMBER DESCRIPTION PER

ASSY
Digispense 2000 Controller Module 1
1 662047-005SW LED, Flange Based, TI-3/4 Midget, Multichip, 5V Std White 1
1 662141-03 LED, Flange Based, TI-3/4 Midget, Singlechip, 6V, White 1
2 662047-005SG LED, Flange Based, TI-3/4 Midget, Multichip, 5V Std Green 1
2 662141-01 LED, Flange Based, TI-3/4 Midget, Singlechip, 6V, Green 1
3 662047-005SR LED, Flange Based, TI-3/4 Midget, Multichip, 5V Std Red 1
3 662141-02 LED, Flange Based, TI-3/4 Midget, Singlechip, 6V, Red 1
1 2 3

IvoiK

DIGISPENSE 2000

Figure 3.3 Digispense 2000 Controller Module (Sheet 1 of 1)
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