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EtherNet/IP
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EtherNet/IP Mode

In EtherNet/IP mode the pump can be operated in Continuous, Volume, or Time modes.
Drive-pumps are equipped with EtherNet/IP for real-time control by a programmable logic
controller (PLC). An electronic data sheet (EDS) command file is available for download by
emailing Masterflex technical support at techsupport@masterflex.com.

Verify that your drive-pump, PLC, along with an operator’s computer are all connected to the
same network. Also, verify the computer’s IP address is within the subnet mask range of the
PLC and the drive-pump. The default addressing methods for the drive-pump is a dynamic host
configuration protocol (DHCP), see Figures 1 below. A static IP address (see below) may be
assigned through the EtherNet Settings menu.

ETHERNET N ETHERNET >
SETTINGS X ¥/ SETTINGS X ¥/
(@ oHce | O sTaTIC m @ STATIC
IP ADDRESS DNS 1
10.35.62.38 10.35.62.253
SUBNET MASK DNS 2
255.255.255.0
ROUTER
10.35.62.253
7 8 9
4 5 6
1 2 3
0 CLEAR

Figures 1
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EtherNet/IP Mode (cont)

Enabling EtherNet/IP Mode

* On the Menu touchscreen tap the EtherNet/IP switch moving it from OFF to ON (see

Figures 2 below)

* The EtherNet/IP message screen displays, tap its Accept button (see Figure 3 below)

Switch

EtherNet/IP
SETTINGS

AUTO START
OFF

EtherNet/IP

MASTERFLEX LIVE

OFF »

PROFIBUS SETTINGS
ADDRESS: 7

SENSOR
Add Sensor

TUBE LIFE TIMER

Figures 2

Successful Connection

AUTO START

OFF »

EtherNet/IP

MASTERFLEX LIVE

OFF »

PROFIBUS SETTINGS
ADDRESS: 7

SENSOR
Add Sensor

TUBE LIFE TIMER
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EtherNet/IP

SETTINGS

g —— o

ON This will enable
EtherNet/IP remote control

STOP PUMP WHEN EtherNet/IP- of the pump.

IS DISCONNECTED

To ensure secure
operation please contact
your network administrator

before enabling this
feature.

ACCEPT

CANCEL

Figure 3

Unsuccessful Connection

AUTO START

OFF »

EtherNet/IP

MASTERFLEX LIVE

OFF »

PROFIBUS SETTINGS
ADDRESS: 7

SENSOR
Add Sensor

TUBE LIFE TIMER




EtherNet/IP Mode (Cont.)

Once the EtherNet/IP is enabled and configured (see Figure 4 below), an operator can view
the drive-pump from a PLC. To enable remote control, configure the drive-pump from a PLC
using the bit Pump1:0.Toggle_Remote_Local_Control_1_to_0.

NOTE: The bit changes state from Local to Remote on a 1-to-0 transition. Once enabled, the
EtherNet/IP banner will appear at the top of the drive-pump touchscreen (see below).

=—= Ethernet/IP Banner

DISPENSE VOLUME (250.00 mL) P4

INTERVAL TIME (00:00:01.0)

00:00:01.0

FLOW RATE

100.00 rPMm

Figure 4
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EtherNet/IP Input Data

Input Data: 56 Bytes of Input Data from Pump to Master

Bytes Data Type Description

0-3 32-bit INT Pump Status
Bit 0: Status OK
Bit 1: Pump Running
Bit 2: Dispense Running
Bit 3: Tube Uncalibrated
Bit 4: Head Open
Bit 5: Reserved
Bit 6: Flow Direction CCW
Bit 7: Remote Control
Bit 8-31: Reserved

4 Byte Dispense Mode
5 Byte Tube Size
6 Byte Flow Units
7 Byte Reserved Pad

8-11 Float Cumulative Volume

12-15 Float Remaining Dispense Volume

16 -19 Float Remaining Dispense On Seconds

20-23 Float Remaining Dispense Off Seconds

24-27 32-bit INT Batch Count Current

28-31 32-bit INT Batch Count Total

32-35 Float Minimum Flow Rate

36 - 39 Float Current Flow Rate

40-43 Float Maximum Flow Rate

44-45 16-bit INT Remaining Dispense On Time Days
46 Byte Remaining Dispense On Time Hours
47 Byte Remaining Dispense On Time Minutes
48 Byte Remaining Dispense On Time Seconds
49 Byte Remaining Dispense On Time Tenths

50-51 16-bit INT Remaining Dispense Off Time Days
52 Byte Remaining Dispense Off Time Hours
53 Byte Remaining Dispense Off Time Minutes
54 Byte Remaining Dispense Off Time Seconds
55 Byte Remaining Dispense Off Time Tenths
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EtherNet/IP Input Data <.

Input Data: 124 Bytes of Input Data from Pump to Master

Assembly 101-Extended Input Assembly

Bytes Data Type Description
0-1 16-bit INT Anti Drip Degrees
2 Byte Alarm ID
3 Byte Alarm Type Index
4 Byte Alarm Severity Index
5-7 Reserved Pad
8-11 32-bit INT Alarm Triggered At
12-15 32-bit INT Status Error Timestamp
16 17 16-bit INT Status Error Code
18-19 16-bit INT Bit 0: Dispense Paused
Bit 1-15: Reserved
20 Byte Bit 0: Network Loss Shutoff
Bit 1-7
21 Byte Pump Head Selection (Indexed)
22-23 16-bit INT Reserved Pad
24-87 128-bit INT Currently Logged In User
88-89 16-bit INT Bit 0: User Management Enabled
Bit 1-15: Reserved
90-91 16-bit INT User Role
92-95 Float Speed Set Point in RPM
96-99 Float Actual Speed in RPM
100-103 Float Actual Flow Rate
104-119 16-Byte STR  Loaded Program Name
120-123 Float Calibration Factor

MasterSense Communications Protocols Ed.05 | 9



EtherNet/IP Input Data <.

Input Data: 316 Bytes of Input Data from Pump to Master

Assembly 102-Device Information

Bytes Data Type Description

0-39 40-Byte STR  Software Version

40-71 32-Byte STR ~ Model Number
72-103 32-Byte STR ~ Pump System
104-135 32-Byte STR  SKU
136-151 16-Byte STR  Serial Number
152-159 64- bit INT MAC Address
160-173 14-Byte STR  Device ID
174 =175 16- bit INT Coreboard Hardware Version
176-215 40-Byte STR ~ Coreboard Firmware Version
216-255 40-Byte STR ~ Motor Control Firmware Version
256-272 17-Byte STR  IPv4 Address (Ethernet)
273-275 Reserved Pad
276-292 17-Byte STR  IPv4 Address (WiFi)

Bit 0: Software Update Available

293 Byte Bit 1—7: Reserved

294-295 Reserved Pad

296-315 20-Byte STR ~ MAC Address String
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EtherNet/IP Input Data <.

Input Data: 303 Bytes of Input Data from Pump to Master

Sensor data only applicable for available models: MasterSense
Applicable EDS file: Masterflex_v4.1_vendorid1440_Is_ip_bt_pumps.eds

Assembly 101-Extended Input Assembly

Bytes Data Type Description
Threshold Details
Bit 0: High Shutoff Threshold Enabled
Bit 1: High Warning Threshold Enabled
0-3 32-bit INT Bit 2: Low Warning Threshold Enabled
Bit 3 Low Shutoff Threshold Warning
Bit 4: Sensor Alarm Enabled
Bit 5-31: Reserved
4-7 Float High Shutoff Threshold
8-11 Float High Warning Threshold
12-15 Float Low Warning Threshold
16 -19 Float Low Shutoff Threshold
20-21 16-bit INT Sensor Type (Indexed: 0=Reserved, 1=MP30, 2=MP1, 3=PMAT, 4=Universal)
22-23 16-bit INT Sensor Unit (Indexed: 0=PSlI, 1=bar, 2=kPa, 3=mbar)
24-27 Float Sensor Range Minimum
28-31 Float Sensor Range Maximum
32-33 16- bit INT Delay Alarm from Start (Seconds)
34-35 16- bit INT Sensor Input Type Range (Indexed)
36-39 Float Sensor Reading
40-43 Float Zero Offset Valve
Bit 0: Sensor Installed
warennr 3 S et
Bit 3-31: Reserved
48-302 Float Actual Flow Rate
104-119 255-Byte STR  Sensor Status String
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EtherNet/IP Output Data

Output Data: 28 Bytes of Output Data from Pump to Master
Assembly 112-Legacy Output Assembly (legacy EDS v1.14)

Bytes Data Type Description

Pump Control

Bit 0: Run/Pause (1 = RUN; 0 = PAUSE)

Bit 1: Stop and Reset Dispense (1 to 0 transition)

Bit 2: Toggle Remote/Local Control (1 to 0 transition)
0 Byte Bit 3: Clear Cumulative Volume (1 to 0 transition)

Bit 4: Reserved

Bit 5: Reserved

Bit 6: Set Flow Direction CCW (1 = CCW, 0 = CW)

Bit 7: Reserved

1 Byte Reserved Pad
2 Byte Reserved Pad
3 Byte Reserved Pad
4 Byte Set Dispense Mode (0 = CONT, 1 =TIME, 2 =VOL)
5 Byte Reserved Pad
6 Byte Set Flow Units (see Table 3, page 19)
7 Byte Reserved pad
8-11 Float Set Flow Rate
12-15 Float Set Dispense Volume
16-19 Float Set Dispense On Seconds
20-23 Float Set Dispense Off Seconds
24-27 32-bit INT Set Batch Count Total (0 = infinite)
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EtherNet/IP Output Data con,

Output Data: 12 Bytes of Output Data from Pump to Master
Assembly 113-Extended Input Assembly

Bytes Data Type Description
0-1 16-bit INT Set Anti Drip Degrees
2 Byte Bit 0: Enable Network Shutoff
Bit: 1-7: Reserved
3 Byte Bit 0: Reset Batch Count 1t0 0
Bit: 1-7: Reserved
4 Byte Set Pump Head Selection (Indexed)
Bit 0: Set Tube Calibration 1 to 0
5 Byte bit 1: Clear Calibration 1 to 0
Bit: 2-7: Reserved
6-7 16-bit INT Reserved Pad
8-11 32-bit INT Calibration Factor
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EtherNet/IP Output Data con,

Output Data: 44 Bytes of Output Data from Pump to Master

Sensor data only applicable for available models: MasterSense
Applicable EDS file: Masterflex_v4.1_vendorid1440 Is_ip_bt_pumps.eds

Assembly 114-Sensor Control

Bytes Data Type Description
Bit 0: Enable High Shutoff Threshold
Bit 1: Enable High Warning Threshold
. Bit 2: Enable Low Warning Threshold
0-3 82:0tINT it 3: Enable Low Shutoff Threshold
Bit 4: Enable Global Alarms
Bit 5-31: Reserved
4-7 Float Set High Shutoff Threshold
8-11 Float Set High Warning Threshold
12-15 Float Set Low Warning Threshold
16-19 Float Set Low Shutoff Threshold
20-21 16-bit INT Set Sensor Type (Indexed: 0=Reserved, 1=MP30, 2=MP1, 3=PMAT, 4=Universal)
22-23 16-bit INT Set Sensor Unit (Indexed: 0=PSlI, 1=bar, 2=kPa, 3=mbar)
24-25 16-bit INT Set Alarm Delay From Start (Seconds)
26-27 16-bit INT Set Universal Sensor Input Range (Indexed)
28-31 Reserved Pad
32-35 Float Set Universal Sensor Range Minimum
36-39 Float Set Universal Sensor Range Maximum
Bit 0: Add Sensor Configuration 1 to 0
Bit 1: Remove Sensor 1to 0
. Bit 2: Zero Sensor 110 0
40-41 16-DitINT gy 3. Remove Zero Offset 110 0
Bit 4: Set Thresholds 1 to 0
Bit 5-15: Reserved
40-41 16-bit INT Sensor Indexed
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PROFINET
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PROFINET Mode (Cont.)

In PROFINET mode, the pump can be operated in Continuous, Volume, or Time modes. Drive-pumps are
equipped with PROFINET for real-time control by a Programmable Logic Controller (PLC).

A General Station Description Markup Language (GSDML) file is available for download by emailing
Masterflex technical support at techsupport@masterflex.com. This file allows your PLC software to properly

recognize and configure the drive-pump within the PROFINET network.

Network Configuration

Before operating the drive-pump in PROFINET mode, ensure that the drive-pump, PLC and operator's com-
puter are all connected to the same network.

e Verify that the computer's IP address falls within the same subnet mask range as the PLC and drive-
pump.

e By default, the drive-pump uses Dynamic Host Configuration Protocol (DHCP) to automatically obtain an
IP address (see Figure 1). Once PROFINET is enabled, the Ethernet Settings will be switched to STATIC.

ETHERNET
SETTINGS

ETHERNET .
SETTINGS x ! l ]

0 o 0 smare

O DHCP @ STATIC

IP ADDRESS
192,168.0.8

SUBNET MASK

35.255.0

4 ] 6
1 2 3
0 CLEAR

Figures 1
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PROFINET Mode (Cont.)

Enabling PROFINET Mode

1. Onthe Menu screen, tap PROFINET to open the PROFINET
. . O DHcP @ STATIC
Settings screen (see Figure 2 below). e e
2. Move the Enable switch from OFF to ON. ——
SUBNET MASK DNS 2
3. A confirmation message appears, informing you that PROFINET
remote control will be enabled. BOUTERL
a. Tap Accept to proceed (see Figure 3 below).
4. Once enabled, the PROFINET status will display ON. 7 8 9
5. Navigate to the Ethernet Settings page A 5 6
6. Verify setting is set to STATIC and the IP Address contains the
1 2 3
same subnet as the PLC
7. The pump is now ready for control by a connected PLC. : 0 S
Notes

ETHERNET
SETTINGS

X

To disable PROFINET, return to the same menu and switch Enable to OFF.
When PROFINET is active, the pump may be remotely controlled through the PLC; local

touchscreen controls may be limited.

PROFINET cannot be enabled if Serial Communication or EtherNet/IP is enabled. Only
one remote communication protocol may be enabled at a time.

Switch

PROFINET
SETTINGS

Enable
OFF

AUTO START

OFF »

EtherNet/IP

PROFINET

SERIAL COMMS

MASTERFLEX LIVE

ON -

PROFIBUS SETTINGS
ADDRESS: 7

SENSOR

Figures 2

PROFINET

SETTINGS

Enable ‘
This will enable PROFINET ON
remote control of the
pump. STOP PUMP WHEN PROFINET ‘

1S DISCONNECTED

To ensure secure
operation please contact
your network administrator
before enabling this
feature.

ACCEPT

CANCEL

Figure 3
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PROFINET Mode (Cont.)
Using TIA Portal to Configure Your Setup

Once PROFINET is enabled on the pump and the device is connected to the network, it can be
added and controlled within Siemens TIA Portal.

Add the PLC to the project
Verify your PLC device model before continuing. *This procedure uses automatic hardware detection. If
the exact PLC model is already known, steps 5-6 may be skipped.

1. Inthe left-hand menu, double-click Devices & networks.
2. In Hardware catalog (right-hand menu), expand Controllers.
3. Select and add the correct PLC to your project.

!
» [ cPU 1215FC DCIDCIDC
» [l CPU 1215FC DCIDCIRlY
» [l CPUSIPLUS
~ [ Unspecified CPU 1200
I Tl 5e57 2:0000ac0d

» [l Unspecified CPU 1200 SIPLUS

4. Double-click the PLC in the Devices & networks view.
Select detect and Start search.
6. Once the search is completed, select Detect.

o

Import the GSDML File

1. Open TIA Portal.
Create a project and select Project view on the bottom-left corner.

From the menu, go to Options — Manage general station description files (GSD).
In the Source Path field, browse to the location of the pump's GSDML file.
Select the GSDML file from the list and click Install.

ok~ wDd

Manage general station description files
Installed GSDs GSDs in the project

Source path: .E:.LI:er:':L.I:-ra'_a-:har_\.'a'D-:u:ument:.n‘-un:-mati-:m ProjectdladditionalFiles\G50 ] ':I
Content of imported path
[] @sox | File ersion Language Stams Info
A grdmlu2 45-masterflespumps... V245 Englizh Alreadyinctalled Master...
¢l ___n [>]

| Delete || AT || Cancel ||
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PROFINET Mode (Cont.)

Add the Pump to the Project

1.
2.

In the Project Tree, select Devices & networks.
In the top menu, select Online > Hardware Detection > PROFINET devices from Net-
work
In the Hardware detection of PROFINET devices pop-up, select the following:
a. Type of the PG/PC interface: PN/IE
b. PG/PC interface: Realtek USB GbE Family Controller <3>

Note: The available PG/PC interface options may vary by system. Select the network
interface that is connected to the same subnet as the PROFINET device.

Select Start search.
Tip : If no devices are found, verify that the correct PG/PC interface is selected and that

PROFINET is enabled on the pump-
Check the correct device and select Add devices.
Assign the 10 controller to the pump-device.

PLC_1 B Is100-e00000008 — |
CPU1212C | Mastersense PU_.. b H
. Mg* scrinnad I"l\ . o

i
— Select 10 controller
PLC_1.PROFINET interface_1

In the Devices & networks view, double-click the pump-device.
On the right-hand side in Hardware catalog, expand the Module.

Double-click to add the modules. (e.g., Pump Control Module and Pump Status Module)

W ||ﬁgh Network view |||]f Device view | Options
J Device overview | g
Y| .. Module Rack | ¥ | Catalog
~ I5100-00000008 o || || it
r o E Filter Profile:
) o » E Head module
I_ * Pump Control Module_1 ] < [ Module
Contr.oT Commands . I fPump Control Module]
Set Dispense Mode ] Tl Pump Status Module
zz:;rob:ls,l:iis 2 [l sensor Control Module
[l sensor Detail Madule
Set Flow Rate ]
SetDispense Volume o
SetDispense On Seconds 0
] SetDispense Off Seconds 0
E Set Batch Count Total ]
* Set Anti Drip Degrees o
1 SetPump Head Selection 0
setCalibration Facter ]
V]
o
o
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PROFINET Mode (Cont.)

10. Confirm and verify the following on the General page of the device:

a. IP address
b. PROFINET device name (case-sensitive)
c. Converted name (case-sensitive)

[<[ ] Gl [ ——p— &[] ] P
|§.Pruperties H"_i.‘.lnfo ”E Diagnostics ‘
J General || 10 tags H System constants || Texts ‘
* General I
Ethemet addresses
Catalog information
* PROFINETinterface [X1] Interface networked with
General
Ethernet addresses Subnet: | PNIE_1 [~]
¥ Advanced options Add new subnet
Identification & Maintenance
IP protocol

IIPaddress: 192 . 168 .0 . 8 I

Subnetmask: | 255 . 255 . 255 . 0

Synchrenize router settings with 10 controller
Use router
Routeraddress: | 192 . 168 . 0 .1

PROFINET

@ Generate PROFINET device name automatically

PROFINET device name: |ls100-00000008

|
Converted name: |I5100-200000008. |
|

Device number: | 1 ‘v

Download and Go Online

© OoNoarwDdE

Double-click Devices & networks on the left-hand menu.

Right-click on the PLC.

Hover over Compile and select Hardware and software (only changes).

Right-click on the PLC again.

Hover over Download to device and select Hardware and software (only changes).
Verify field Connect to interface/subnet is set to PN/IE_1.

Select Start search, select the PLC and select Load.

Select Finish.

Once the download is complete, select Go online to verify communication.

00-e00000008 —
PLC_1 || Is1 Y
CPU1212C hastersense FPu... i. -
PLC_1 :

n

PLC_1.PROFIMET IO-5yste_. i- =
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PROFINET Mode (Cont.)

10. The pump should appear as an active PROFINET device.
11. Inthe Project tree, confirm that all indicators next to the PLC and its components are green,
indicating the device is online and operating correctly.

Devices

o b
= |

* | 7 ProjectRound2 [*]
ﬁ Add new device

Eg'h Devices & networks

~ (5§ PLC_1 [CPU 1212C DC/DC/DC] [*]

[I'f Device configuration

ﬂ Online & diagnostics

I Program blocks [ ]

Q Technology objects
External source files
Q PLC tags [*]
[ PLC data types

E:GJ, Watch and force tables
[§ Online backups

pﬁ Traces

[i@ OPC UA communication

r w W W wT W Ww Ww Ww w

i Device proxy data
L_“"i Prograrm info

|E] PLC alarm text lists
[ Local modules
v [ Distributed IO

=

-

12. You can now monitor and control the pump through TIA Portal or your PLC logic .

Example: Controlling the Pump via TIA Portal using the PROFINET 1/0 Module

The following example demonstrates how to configure the pump for PROFINET mode and start-
ing/stopping the pump. Note: Please reference the I/O mapping tables below to determine bit value.

Step-by-Step Example

1. In the Project Tree, expand PLC tags and double-click Add new tag table.
2. Create the following tags:

a. Toggle Remote

b. Run_Pause

c. Pump_Running

d. PROFINET_Control_Active

2 B TH

Tag table_1
MName Data type Address Retain  Acces.. Writa.. Visibl...

1 4@  Toggle_Remote Bool %I0.0 (=] =] =]

2 @ Run_Pause Boal %I0.1 =] = =]

5 @  Pump_Running Boal %102 =) =] =]

4 4  PROFINET Control_Active Bool %103 =] =] =]

B Add news
3. Select Devices & networks in the Project Tree, and double-click the pump-device.
4. Expand the Pump Control Module_1 and select Control Commands
5. Select the Properties tab and then 10 tags tab.
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PROFINET Mode (Cont.)

6. Note the Addresses of the Toggle_ Remote_Local and Run_Pause bits. For example:
a. Toggle Remote/Local = bit 2 = %Q1.2
b. Run Pause = bit 0 = %Q1.0
Note: Address assignments may differ by user configuration - adjust accordingly.

PROFINET_Ex » Ungrouped devices » Is100-e00000008 [Mastersense Pump DAP]

|;Topolugy view Hg_gh Network view ‘mf Device view L

i EI P 4 [ | Device overvew
@ ... | Module Rack | Slot I address | Q eddress Type Article no.
= » Pump Status Module_1 o 1 Fump Status Module
~ Fump Control Module_1 (] 2 Pump Control Mod... —
[ Control Commands o 21 1.2 Control Commands
[ SetDispense Mode ] 22 64 Set Dispenze Mode L
‘ SetTube Size 0 23 65 SetTube Size b
— F Set Flow Units 0 24 66 Set Flow Units Ll
L o Set Flow Rate o 25 67.70  SetFlowRate
p= SetDispense Volume ) 28 71..74  SetDispense Volume
L = SetDispense On Seconds 0 27 75.78  SetDispense OnSe..
Set Dispense Off Seconds 0 28 82.85 Set Dispense OffSe..
Set Batch Count Total ) 29 86..89  SetBatch Count To..
= fefArmDrip Degrreen' 0 210 90..91 Ee:AmiDmp Degrreez
<[] [3][100% i s <] e " i : ety
& Properties I"_i.‘.lnfo ‘lﬂ Diagnostics |
‘ General IIOtags I System constants H Texts ‘
Name Type Address | Tag table Comment
—
Bool %Q1.1
—
Bool %Q13
Bool %Q1.4
Ranl %Nt s
7. Navigate to the PLC tags table.
8. Update and assign the Address of the Toggle_Remote and Run_Pause respectively.
s 2% T
Default tag table
MName Data type Address Retain  Acces... Writa... Visibl...
1 | Toggle_Remote Bool || %Q1.2 - @ @ @
2 40 Run_Pause Bool %Q1.0 ™ ™ ™
3 | Pump_Running Bool %10.2 @ @ @
4 4n  PROFINET_Control_Active Bool %03 ™ =] =]
5 Add new
9. Repeat steps 3 - 8 with the Pump Status Module_1 and the Pump Status Flags for the

Pump_Running and PROFINET_Control_Active tags.

10. In the Project Tree, expand Watch and force table and double-click Add new watch table.

11. Add in the four (4) tags: Toggle_Remote, Run_Pause, Pump_Running, and
PROFINET_Control_Active.

12. Select the option to Go offline in the top menu.

13. Navigate to Devices & networks

14. Select the PLC

15. Select the Compile button in the top menu and verify completion in the terminal.

Tools Window Help

Y e [T]M G B R S coonine F cooiiine gy I8 I8 X 1)

16. Select the Download to device button in the top menu.
Tools  Window Help
bR *1“@"]] [ & Goonline ¥ Goofiline  fz [N B > H ] earch in project

17. Select Load and then select option Go Online.
18.  Verify all status icons are Green

J Devices |

¥ 7] Project5
B Add new device
531, Devices & networks
~ [ PLC_1 [CPU 1212C DC/DC/DC] @
HY Device configuration
Y| Online & diagnostics
» | Program blocks o

8 Tarhnalan ahineee
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PROFINET Mode (Cont.)

19.
20.

21.
22.

23.
24,

25.

26.
27.
28.

29.
30.

In the Project Tree, select the Watch table 1.

Select the Monitor all button.

¥ 2 & Pl 22 2R

i Marme Address
1 "Remote_Toggle” %012
2 "Run_Pauze” %0Q1.0
3 “Pump_Running” %I1.1
4 | "PROFINET_Control_active”[=f] %I1.5

Display format

Bool
Bool
Bool

Bool

Monitor value Modify value #F
[ FALSE
[E] FALSE
[ FALSE

[+] @ FaLse

For the Remote_Toggle row, set the Modify value column to TRUE.

Select the Modify button.

@ 2 & (A4 2 [F=

i MNarne Address
1 "Remote_Toggle® %012
2 "Run_Pause” %01.0
3 “Pump_Running” %I1.1
4 "PROFINET_Control_Active” %I11.5

Display format

Bool
Bool
Bool

Bool

Monitor value Modify value 7
1
[+] @ FaLse TRUE ]t
[ FALSE
[ FALSE
[ FALSE

For the Remote_Toggle row, set the Modify value column to FALSE.

Select the Modify button.

Verify PROFINET_Control_Active is TRUE in the Monitor value column.

# 2 bl 22 2B

i Marme Address
1 "Toggle_Remote” %012
2 "Run_Pause” %0Q1.0
3 “Purnp_Running” %I1.1
4 "PROFIMNET_Control_Active” %I1.5

Display format

Bool
Bool
Bool

Bool

Monitor value Modify value Z

[+] @ FaLsE FALSE ||
[E] FALSE

FALSE

[H] TRUE

For the Run_Pause row, set the Modify value column to TRUE.

Select the Modify button.

Verify Pump_Running is TRUE in the Monitor value column.

¥ o Tk A A SFE™

i Mame Address
1 "Toggle_Remote” %012
2 “Run_Pause” =] Q1.0
3 “Pump_Running" %I1.1
4 "PROFINET_Control_Active® %I1.5

To STOP the pump, setthe Run_Pause row to FALSE and select the Modify button.

Display format

Bool
Bool
Bool

Bool

Monitor value Modify value #

[ FALSE

[+ m mue TRUE |
[m] TRUE |

[m] TRUE

Verify Pump_Running is FALSE in the Monitor value column.

R A PR Ak

i Mame Address
1 "Toggle_Remote™ %Q1.2
z "Run_Pause” %Q1.0
3 “Pump_Running” %I1.1
4 "PROFIMET_Control_Active® %I1.5

Display format

Bool
Bool
Bool

Boal

Manitor value Maodify value &
[ FALSE

: [0 FALSE FALSE =]
FALSE
[ TRUE
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PROFINET Input Data

Pump Status Module: Input Data from Pump to Master

Subslot Name Data Type Description
1 Status Flags Unsigned16 Bit 0 : Status OK
Bit 1 : Pump Running
Bit 2 : Dispense On
Bit 3 : Tube Uncalibrated
Bit4 : Head Open
Bit5: PROFINET Control Active
Bit6 : Flow Direction CCW
Bit 7 : Remote Control Mode
Bit 8 : Priming Active
Bit 9 : Dispense Paused
Bit 10 : Network Loss Shutoff Enabled
Bit 11 - 15 : Reserved
2 Dispense Mode Index Unsigned8 Current dispense mode index
3 Tube Size Index Unsigned8 Selected tube size index
4 Flow Unit Index Unsigned8 Selected flowrate unit index
5 Cumulative Volume Float32 Total volume dispense
6 Remaining Dispense Volume Float32 Volume remaining in current dispense
7 Total Remaining Dispense On (Seconds)  Float32 Seconds remaining in dispense on cycle
8 Total Remaining Dispense Off (Seconds)  Float32 Seconds remaining in dispense off cycle
9 Batch Count Current Unsigned32 Current batch count value
10 Batch Count Total Unsigned32 Total batch count target
1 Minimum Flow Rate Setpoint Float32 Minimum allowed flowrate for current configuration
12 Flow Rate Setpoint Float32 Commanded flowrate setpoint
13 Maximum Flow Rate Setpoint Float32 Maximum allowed flowrate for current configuration
14 Remaining On Time - Days Unsigned16 Remaining dispense on time in days
15 Remaining On Time - Hours Unsigned8 Remaining dispense on time in hours
16 Remaining On Time - Minutes Unsigned8 Remaining dispense on time in minutes
17 Remaining On Time - Seconds Unsigned8 Remaining dispense on time in seconds
18 Remaining On Time - Tenths Unsigned8 Remaining dispense on time in tenths of seconds
19 Remaining Off Time - Days Unsigned16 Remaining dispense off time in days
20 Remainig Off Time - Hours Unsigned8 Remaining dispense off time in hours
21 Remaining Off Time - Minutes Unsigned8 Remaining dispense off time in minutes
22 Remaining Off Time - Seconds Unsigned8 Remaining dispense off time in seconds
23 Remaining Off Time - Tenths Unsigned8 Remaining dispense off time in tenths of seconds
24 Anti Drip Degrees Unsigned16 Anti-drip rotation angle in degrees
25 Pump Head Selection Unsigned8 Currently selected pump head index
26 Speed Setpoint (RPM) Float32 Motor speed setpoint in RPM
27 Actual Speed (RPM) Float32 Actual motor speed in RPM
28 Actual Flow Rate Float32 Measured actual flowrate
29 Loaded Program Name OctetString Name of currently loaded program
30 Calibration Factor Float32 Tube calibration factor

24 | MasterSense Communications Protocols Ed.05



PROFINET Input Data

Sensor Detail Module: Input Data from Pump to Master

Subslot Name Data Type Description

1 Sensor Status Flags Unsigned8 Bit 0 : High Shutoff Threshold Enabled
Bit 1 : High Warning Threshold Enabled
Bit 2 : Low Warning Threshold Enabled
Bit 3 : Low Shutoff Threshold Enabled
Bit4 : Global Alarms Enabled
Bit5: Sensor Installed
Bit 6 : Sensor Auto-Detected
Bit 7 : Control Enabled

2 High Shutoff Threshold Float32 High shutoff threshold value

3 High Warning Threshold Float32 High warning threshold value

4 Low Warning Threshold Float32 Low warning threshold value

5 Low Shutoff Threshold Float32 Low shutoff threshold value

6 Sensor Type Unsigned16 Current sensor type

7 Sensor Unit Unsigned16 Current sensor unit

8 Sensor Range Minimum Float32 Sensor range minimum value

9 Sensor Range Maximum Float32 Sensor range maximum value

10 Delay Alarm From Start (Seconds) Unsigned16 ~ Alarm delay from start in seconds
1" Sensor Input Type Range Unsigned16 Universal sensor input type range
12 Sensor Reading Float32 Current sensor reading value

13 Zero Offset Value Float32 Current zero offset value

14 Sensor Status String OctetString Sensor status description string
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PROFINET Output Data

Pump Control Module: Output Data from Pump to Master

Subslot Name Data Type Description
1 Pump Control Commands Unsigned16 Bit 0 : Run (1) / Pause (0)

Bit 1 : Stop and Reset Dispense (1 — 0)
Bit 2 : Toggle Remote/Local (1 — 0)
Bit 3 : Clear Cumulative Volume (1 — 0)
Bit4 : Set Flow Direction CCW
Bit 5: Enable Network Shutoff
Bit 6 : Reset Batch Count (1 — 0)
Bit 7 : Set Tube Calibration (1 — 0)
Bit 8 : Clear Calibration (1 — 0)
Bit 9 - 15 : Reserved

2 Set Dispense Mode Unsigned8 Configure dispense mode (0 = Cont., 1 = Time, 2 = Volume)
3 Set Tube Size Unsigned8 Configure tube size

4 Set Flow Units Unsigned8 Configure flowrate units

5 Set Flow Rate Float32 Set flowrate setpoint

6 Set Dispense Volume Float32 Set dispense volume setpoint

7 Set Dispense On Seconds Float32 Set dispense on time in seconds
8 Set Dispense Off Seconds Float32 Set dispense off time in seconds
9 Set Batch Count Total Integer32 Set total batch count target

10 Set Anti Drip Degrees Integer16 Set anti-drip rotation angle

1 Set Pump Head Selection Unsigned8 Select pump head configuration
12 Calibration Factor Float32 Set calibration factor value
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PROFINET Output Data

Sensor Control Module: Output Data from Pump to Master

Subslot Name Data Type Description

1 Sensor Control Flags Unsigned16 Bit 0 : Enable High Shutoff Threshold
Bit 1 : Enable High Warning Threshold
Bit 2 : Enable Low Warning Threshold
Bit 3 : Enable Low Shutoff Threshold
Bit4 : Enable Global Alarms
Bit 5: Add Sensor Configuration (1 — 0)
Bit 6 : Remove Sensor (1 — 0)
Bit 7 : Zero Sensor (1 — 0)
Bit 8 : Remove Zero Offset (1 — 0)
Bit 9 : Set Thresholds (1 — 0)
Bit 10 - 15 : Reserved

2 Set High Shutoff Threshold Float32 Set high shutoff threshold value

3 Set High Warning Threshold Float32 Set high warning threshold value

4 Set Low Warning Threshold Float32 Set low warning threshold value

5 Set Low Shutoff Threshold Float32 Set low shutoff threshold value

6 Set Sensor Type Unsigned16 Configure sensor type

7 Set Sensor Unit Unsigned16 Configure sensor unit

8 Set Alarm Delay From Start Unsigned16 Configure alarm delay from start

9 Set Universal Sensor Input Range Unsigned16 Configure universal sensor input range

10 Set Universal Sensor Range Minimum Float32 Set universal sensor range minimum

11 Set Universal Sensor Range Maximum Float32 Set universal sensor range maximum

12 Sensor Index Unsigned16 Target sensor index for operations
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Profibus

In Profibus mode the drive-pump will operate remotely in Continuous, Volume, or Time mode.

Profibus Mode

Verify an operator computer and the PLC are both connected to the same network switch.
Also, verify the pump can send/receive ping commands from the computer. In addition,
verify the process control is running and connected to the network.

Connect the 9-pin Profibus cable to the drive-pump’s side connector, or to the Profibus
connector which is either on the Profibus module or on a process controller itself.

Profibus Settings

E Settings

NOTE: Verify the drive-pump is connected to a PLC and is in Profibus mode.

Scroll

<< >>

Selecting Profibus Settings

Tap Settings.
The Menu screen displays (see Figure 5 below).
Scroll to Profibus Settings.

Verify the drive-pump and the PLC user interface are configured for the same address;
confirm by pressing the green Confirm checkmark at the top of the screen (see below).

N~

PROFIBUS
SETTINGS

OFF
PROFIBUS ADDRESS

EtherNet/IP
MASTERFLEX LIVE
OFF »
PROFIBUS SETTINGS
ADDRESS: 7
SENSOR 7 8 9
Add Sensor

4 5 6
TUBE LIFE TIMER

1 2 3

0 CLEAR
Figure 5 Figure 6
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Profibus Data

The MASTERFLEX drive-pump operates as a DP-VO Slave.
GSD File: CPMPOFF8.GSD

ID Number: OFF8 HEX

Default Slave Address: 7

Cyclic Input Data: 56 Bytes

Cyclic Output Data: 28 Bytes

Table 1 below lists the 56 Bytes of cyclic input data, from pump to master.

Table 1

Cyclic Input (pump —> master, 56 Bytes)

Data Size in Bytes Data Type

Pump Status 4 unsigned integer
Dispense Mode unsigned integer
Tube Size unsigned integer
Flow Units unsigned integer
Padding (not used) unsigned integer

Cumulative Volume

decimal Floating-point

Remaining Dispense Volume

decimal Floating-point

Remaining Dispense On Seconds

decimal Floating-point

Remaining Dispense Off Seconds

decimal Floating-point

Current Batch Count

unsigned integer

Total Batch Count

unsigned integer

Minimum Flow Rate

decimal Floating-point

Current Flow Rate

decimal Floating-point

Maximum Flow Rate

decimal Floating-point

Remaining Dispense On Days

unsigned integer

Remaining Dispense On Hours

unsigned integer

Remaining Dispense On Minutes

unsigned integer

Remaining Dispense On Seconds

unsigned integer

Remaining Dispense On Tenths

unsigned integer

Remaining Dispense Off Days

unsigned integer

Remaining Dispense Off Hours

unsigned integer

Remaining Dispense Off Minutes

unsigned integer

Remaining Dispense Off Seconds

unsigned integer

Remaining Dispense Off Tenths

RN N =N IS NG J (S UK\ R\ L N B NG N I NG I NG I NG W NG I O B S [ G I N [ N U\ [\ S G U

unsigned integer
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Profibus Data cont)

NOTE: Converting multi-Byte data correctly will depend on the Byte order configuration of the
master. The 4-Byte decimal Floating-point values are represented in IEEE-754 Floating point
format. Pump Status, a 4-Byte unsigned integer as shown in Table 1 (previous page), indicates
the pump’s operation in separate bits. See Table 2 below for the description of each bit in
Pump Status.

Table 2

[Fopeemm ]
Status OK bit O
Pump Running bit 1
Dispense On bit 2
Tube Uncalibrated bit 3
Head Open bit 4
Profibus Control bit 5
Flow Direction CCW bit 6
Remote Control bit 7
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Profibus Data cont)

Table 3 below lists the 28 Bytes of cyclic output data, from master to pump.

Cyclic Input (pump master, 28 Bytes)

Data Size in Bytes  Data Type

Pump Control 4 unsigned integer

Set Dispense Mode 1 unsigned integer

Set Tube Size 1 unsigned integer

Set Flow Units 1 unsigned integer
Padding (not used) 1 unsigned integer

Set Flow Rate 4 decimal Floating-point
Set Dispense Volume 4 decimal Floating-point
Set Dispense On Seconds 4 decimal Floating-point
Set Dispense Off Seconds 4 decimal Floating-point
Set Total Batch Count 4 unsigned integer

Pump Control, a 4-Byte unsigned integer as shown in Table 3 (above), controls the pump’s
operation in separate bits. See Table 4 (below) for the description of each bit in Pump Control.

Table 4
Pump Control
Run (1) Pause (0) bit O
Stop and Reset Dispense (10 0) bit 1
Toggle Remote/Local Control (1 to 0) bit 2
Clear Cumulative Volume (1 to 0) bit 3

Set Flow Direction CCW (1=CCW, 0=CW) bit 6
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Profibus Data (Cont.)

A transition on bit 2 of Pump Control will toggle between Local and Remote control of the
drive-pump. For example, if the drive-pump is in Local mode, then a 1-to-0 transition will

put the drive-pump into Profibus Remote Control mode; only in this mode can any change
in the cyclic output data influence the drive-pump and be reflected in the cyclic input data.

By setting Dispense mode, the operating mode can be one of the following:
* Continuous

* Time Dispense

* Volume Dispense

Set Tube Size and Set Flow Units are integer numbers, beginning with 1. Entered numbers
corresponding to the drive-pump’s Local menu list on the touchscreen interface. For example,
if tube size is listed as “13” on the Local menu list, then “13” corresponds to a value “1” for tube
size output value flow units in “gal/hr.” The Local menu list then corresponds to a value of “9”
for the Flow Units output value.

* Set Flow Rate is a decimal Floating-point number. This value must be between the minimum
flow rate and maximum flow rate values from the input data

* Set Dispense Volume is the amount of volume that is dispensed in Volume Dispense mode

* Set Dispense On Seconds is the amount of pump dispense time in Time Dispense mode

* Set Dispense Off Seconds is used for both Time and Volume dispense modes, setting the
amount of time the pump will pause between dispenses
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Serial Communications Mode
Masterflex Touchscreen Serial Control, RS-232 V2.20.0 or Later

SerialComms Models
* Masterflex Ismatec® Reglo touchscreen pump systems.

* Masterflex MasterSense Drive-Pumps (MasterSense L/S®, I/P®, and B/T®).

Requirements

RS232 Serial communication is available via virtual com port utilizing the USB port on the back
panel of the drive-pump. An adapter cable is required for communication (see Figure 7 below).

* If a host PC operating on Windows®, Mac®, or Linux® is being used to control the pump
through serial communication, the Masterflex MFLX08006-90 serial cable is needed (see
Figure 7 below).

* |f a microcontroller or PLC-based system that accepts UART TTL 3.3V signal is used to
control the pump, the Masterflex MFLX08006-91 serial cable is needed (see Figure 2,
next page). Alternatively, a FTDI USB to UART TTL 3.3V cable can also be used; three
wires—TXD, RXD, and GND-are needed.

DB-25 Port

Masterflex

Power Switch

Power Cable
Ethernet Port

USB Port

MFLX78006-90

usB usB

Figure 7. Adapter cable for PC Host interface for Pump Serial Communication control.

PC Host Interface

NOTE: The appearance of the drive back panels may vary from the illustration above.
Nonetheless, the USB port is a common feature on the back of all drives.

When a Windows PC is connected to the cable, a virtual COMx port is automatically as-
signed. The value of X will vary depending on the number of USB devices currently con-
nected to the PC. For Mac or Linux systems connected to the cable, the corresponding port
designation should be /dev/ttyUSBx, where the X value is determined by the number of
connected USB devices.
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Serial Communications Mode con,

Microcontroller or Process Controller (PLC, DCS) Interface

GND 1
CTS# 2 DB-25 Port
POWER 3 Power Switch
MFLX7 -91
8006-9 -EI Power Cable
— Ethernet Port
UsB

USB Port
A\ — ‘\_l—j_‘)

Figure 8: Microcontroller or PLC Host Interface for Pump Serial Control.

On the pump side, a USB connector is used. On the microcontroller or process controller side,
only three out of six wires are needed; GND, TXD, and RXD. The CTS, RTS, and Power wires
(see Figure 8 above) are not used.

To use this option, you will need to develop your own software tailored to your specific platform
and programming language requirements.

Serial Communication Settings
* Baud Rate: 115200

* Bits: 8 bits
e Stopbits: 1
* Parity: no parity

Software Prerequisites

To effectively utilize this software requires a terminal program capable of transmitting and
receiving serial commands. There are several options available depending on your operating
system: for Windows users, popular programs like PuTTy or TeraTerm can be used. If you are
using Linux or iOS, you can opt for terminal programs like Minicom®, iTerm®, or the built-in
terminals. Alternatively, Masterflex offers an open-source Python® terminal program called
masterflex-serial on GitHub®, freely available, it can serves as a valuable starting point for your
project. Visit https://github.com/masterflexbp/masterflex-serial
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Serial Communications Mode con,

Setting the Pump Address

Each command string begins with the pump address (1-8). It is factory-set to 1 and can be
changed with the @ command.

Structure of the Commands

The address is followed by a character. Some commands have an additional parameter which
always consists of 2-5 figures.
* Command strings are completed by a carriage return ASCII 13 @ The pump confirms
most of the commands with an asterisk (*). Yes/No inquiries are answered by + (yes)
or — (no)
* Multi-digit replies are concluded by (CR) ASCII 13 and (LF) ASCII 10 @ @
* Incorrect command strings are answered by #

* Numerical values are confirmed as 3- to 5-digit figures. Four of the five digits are numer
als, one digit is either a decimal point or a preceding blank space

Once serial control is enabled by sending the command 1RE1 @ (see reference on the next
page), the Input SerialComms banner will appear at the top of the touchscreen display (see
Figure 9 below).

==k [nput Banner Display

Once the pump is in Serial Communication mode, most
of the touchscreen is disabled except for the Start/Stop
button. The pump will stay in SerialComms mode until
one of the following events happens:

* The pump reboots

FLOW RATE »

mL / min

* SerialComms client sends the command 1REO @
to disable Serial Communication mode

NOTE: When switching on the drive-pump the serial
command will only respond after the system has fully
sermcs loaded; the process may take several minutes.

Figure 9: SerialComms Banner
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Serial Communications Mode con,

SerialComm Lock Mode

SerialComm Toggle enables or disables the pump’s serial communication mode. When dis-
abled, the pump will not accept any serial commands and remains inoperative. Enabling this
mode allows control of the pump through designated serial commands.

Lock Serial Communication Mode provides an additional layer of configuration stability for
applications requiring consistent communication modes. When this feature is enabled:
* The pump will automatically switch to SerialComm Mode

* [f the pump is power-cycled, it will boot up directly into SerialComm Mode, ensuring
seamless operation

* Serial commands for toggling SerialComm Mode (1RE1 or 1REOQ) will be ignored
* No other remote modes or inputs can override the locked SerialComm state

User Interface Integration:
* Activating Lock Serial Communication Mode restricts interactions with the pumps touch
screen, ensuring the configurations remain fixed (see Figure 10)

* To enable locked mode, toggle the setting and tap Accept on the popup (see Figure 11)

* Selecting the orange SerialComms Mode banner provides quick access to SerialComm
settings, simplifying navigation for the user (see Figure 12)

This feature is ideal for processes where maintaining uninterrupted SerialComm operations
is critical, ensuring the pump behavior remains consistent and secure under various operat-
ing conditions.

SERIAL COMMS
SETTINGS

1 Banner
Display

Enable
ON &

0.0000 mL

Enabling this mode will
lock the pump in serial
communications mode.

FLOW RATE »

LOCK SERIAL

CERINL TGS et MOPE , To deactivate, you must

toggle this setting off. This
mode will persist across
power cycles and cannot

be disabled by other

commands or settings.

ACCEPT

CANCEL

SETTINGS

Figure 10: Lock Serial Figure 11: Figure 12:
Communication Mode Serial screen SerialComms Banner
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Serial Communications Mode con,

Serial Interface Command Set, Software Release v2.20.0 and Later

General Information Example Response [\ [o] {]

Each command string must begin with the pump
address from 1 to 8, (factory-set to 1) except for TXXXX @
the set address command @.

Aside from set address command, two types of

supported commands are get and set.

» get command will query for the current pump
parameters

« set command will set the pump to a certain @3 ® %
operating condition

Each command string sent from the client side
must be completed with the character ASCII (13,
carriage return).

The response from the pump will be:

* % for valid set command

* # for invalid set command

« ~ for valid command but not in Serial Mode
{value} +® @ for get command

NOTE: *See page 37 for Serial Communications Commands details.
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Serial Communications Mode con,

= &Y

SerialComm Run Screen USB-A 9-PIN
In Serial Communications Mode the pump can be operated in Continuous Mode. Masterflex
Ismatec IPC pumps-drives are equipped with a USB-A port and a 9-pin RS232 DB-9 port

for real-time control through serial commands using a computer (see above).

NOTE: A Masterflex MFLX78006-90 serial cable is required if using USB-A.

On the touchscreen the SerialComms Run screen displays during serial communications
input operation (see Figure 13 below), as well as displays the currently selected settings
from an external remote control device.

NOTE: Not all touchscreen options are available during Remote Mode operation.

1. Banner Display

=

0.0652 mL

2. Flow Rate
FLOW RATE

3. Tube Life Timer

TIMER
DISABLED

4. Start/Stop/Pause

5. Screen Lock

Figure 13: SerialComms Run
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Serial Communications Mode con,

1. Mode Name Banner

=

0.0652 mL

2. Flow Rate
FLOW RATE

3. Tube Life Timer

TIMER
DISABLED

4. Start/Stop/Pause

5. Screen Lock

Figure 14: SerialComms Run

Mode Name Banner. Displays currently selected input type (see Figure 14 above).
Flow Rate. Displays current flow rate in an operator-selected unit of measurement.

w

Tube Life Timer. If enabled, Tube Life Timer displays a countdown timer that tracks
operational life of the pump tubes. Tap to access the Tube Life Timer screen.

Start/Stop/Pause. During operation, the display will change from Start to Stop.
Screen Lock. Locking the screen disables all touchscreen functions.
To lock the screen: tap Unlocked—the icon changes to Locked.

N o o &

To unlock the screen tap Locked and then tap Confirm (not shown)—the icon
changes to Unlocked.
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Serial Communications Mode con,

Serial Communication Setup

General Preparation

* Download and install a suitable terminal application such as PuTTY onto the system
controlling computer

* Verify the drive-pump and computer are connected through either the USB port using a
USB-A-to-USB-A serial cable or, for PC models, connected through the exclusive
9-pin DB-9 port using an RS232 DB-9 modem cable

* Verify the computer is configured to send ASCII serial messages at a 115200 baud rate

Setting the Drive-pump Address

Each command string must begin with the drive-pump address (1-8). It is factory-set at 1 and
can be changed using the address change command @ (see upcoming Serial Interface Com-
mand Table). The address will be stored permanently (even after the pump has been switched
off). The assignment of the address enables an operator to control up to 8 pumps with only
one interface.

Enabling/Disabling Serial Communications Remote Mode

When not in Serial Communications Remote mode the pump will only respond to the address
set (@) and Serial Remote mode enable commands (RE). To enter Serial Communications
Remote Mode, the control device needs to send an enable command (see upcoming the Seri-
al Interface Command table upcoming pages 30-33), this triggers the Serial Communications
Mode on the SerialComms Run touchscreen display.
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Serial Communications Mode con,

Serial Communications Commands

Command Structure

Example Command 1R20 @

Command Structure (Address) (Serial Command) (Command Parameter) (ASCII 13 Carriage Return)

The first character of the ASCII serial command string is the address, this is followed by the
characters for the serial command (see the Serial Interface Command table, next). Some
commands have an additional parameter following the command character for setting values.
The command string is completed by a carriage return (ASCII 13) @ which initiates the pro-
cessing of the command. The serial commands settings are at 115200 baud rate, 8 bit, 1
stop bit, no parity.

Command acknowledgment:
* The pump confirms valid serial commands by returning an asterisk (%)

* Incorrect serial command strings will be returned with a hash mark (#)

* [f the pump is not in Serial Communications mode the pump responds with tilde key (~);
value + @ @ for getting command responses

Example

Objective: To configure the pump to run 20 batches, each with a 1-minute dispense time at
50% flow rate, with a 10-second interval between batches. Assumption: Pump address is 1.

1. Connect the PC to the Masterflex device via RS-232 cable.
2. Set up the correct communication settings (baud rate, COM port, etc.)
3. In the terminal send these commands to achieve the following:

a. Enable Serial Communication: 1RE1

b. Enable Time mode: 1N
c. Reset Batch Count to zero: 1R"

d. Set Batch Total to 20: 1"00020

e. Set On-Time to to one minute: 1VMO001

f. Set Flow Rate to run at 50%: 1S005000
g. Set Off-Time to 10 seconds: 1RT0000100
h. Start the pump: 1H

Note: After each command is sent, a *' response should be received, indicating that the
command was successfuly processed.
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Serial Communications Mode con,

Serial Command Interface Table

Command

Function / Description

Example (NOTE: ) is
carriage return ASCII 13)

Response

Note

Serial Communications Setup

@

- Set serial communications address for
pump, from 1 to 8. The default serial
address is 1.

- Each pump must be allocated an individual
address, this address is used as the first
character in serial commands.

Set current address to 2:

@®

RE_

- Enable/Disable serial remote mode.

- Toggle serial communications remote
mode, use 1 = enable and 0 = disable after
the RE command.

Enable: 1RE1
Disable: 1REQ

When SerialComm
mode is enabled,

any previously stored
configurations (*) will be
retrieved.

Controlling the Pump

H

Start Pump (Response (=) under command G,
in case of error message).

1H®

Valid

Stop pump dispensing.

1E

Change pump revolution to clockwise
direction.

(A]13)

Change pump revolution to counterclockwise
direction.

KE

RC

- Display current pump status.

- Returns three integers (0,0,0); pump serial
address, running status 1 = dispensing
and 0 = not dispensing, pump direction 1 =
counterclockwise and 0 = clockwise.

RCP

1,0, 1 OO

Inquiring and

Setting Parameters

Get speed in % of max rotation speed.

15@

- Set speed in % of max rotation speed.

- To set a pump speed in percent, enter
S followed by 5 digits that represent the
percent to one decimal point, for example,
00500 is 50.0%.

1500500 B)

%X 13 Y10

XX X%

- Set pump speed in RPM.

- To set a pump speed RPM within the pump
range, enter R followed by 3 or more digits
that represent the RPM with two decimal
points, for example, 10000 is 100.00.

1R030050 B

Divide by 100 to get the
2 digit decimal => 300.50.

R

Display pump speed in RPM.

4000.12 B O

Continued
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Serial Communications Mode (cont)

Serial Command Interface Table (Cont.)

- Set flow unit index table 00-32.

- To set a flow rate unit index add the two digit

RA index after the RA command. To display the 1RA00 @ *
current index just enter RA.

- See Flow Units Index Correlation Table below.

RA Display flow unit return unit index from 00 to 32. RAP 1O
RB Display current cumulative volume in revolutions. 1RB® 4983rev B O
Display current cumulative volume. 13 4983 m @ O
w Reset cumulative volume. 1w @ *
A Sets control panel to manual operation. 1 A@ *
B Sets control panel to inactive. 1B @ *
L Sets dispense mode to Continuous Mode in RPM. 1L @ *
N gtlast; :r:zr:.anse mode to Time Dispense Mode Single N @ *
( Gets software version. 1( @ 2230 @ @
v Gets ‘On Time’ in 1/10 sec. 1V @ 130 @ @
V.o Sets ‘On Time’in 1/10 sec. 1v0130 © *
VM___ Sets ‘On Time’ in minutes. 1VMO015 @ *
VH_ _ Sets ‘On Time' in hours. 1VH026 @ *

To retrieve stored configura-

%* Store current configurations. 1* @ * tions, disable and re-enable
SerialComm mode.

0 Set default values. 10 @ *
Sets ‘On-Time' in hrs., min., sec. and 1/10 sec. 0 <X <359,999.9 sec.
Rv_______ in format HHMMSSX. 1RV2430150 @ * where X is ‘On-Time' in sec.
RV Gets “On-Time' in hrs., min., sec., and 1/0 sec. RV 2430150 O
Sets ‘Off-Time' in hrs., min., sec. and 1/10 sec. 0<X<359,999.9 sec.
RT_______ in the format HHMMSSX. 1RvV2430150 ©) * where X is ‘On-Time' in sec.
RT Gets ‘Off-Time' in hrs., min., sec. and 1/10 sec. RTP 03:00:05.0 B O
‘ Gets number of batch count/batch total. "® 615 @O @
_____ Sets the number of batch total. 1700150 ® * Zero value = Infinity
R’ Resets current batch total to zero. RE *

Continued on next page
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Serial Communications Mode (cont)

Serial Command Interface Table (Cont.)

Gets model and serial communication
# version. #1(@®) IPC521 O O
Running returns +, Paused
E Gets pumps dispense status. 1E @ & returns + and Stopped
returns -

Flow Units Index Correlation Table

Masterflex MasterSense Flow Units

Index IP650 L/S100 L/S600 L/S250 B/T321 Gear6000 PistonQ1800
1 mL/min mL/min  mL/min  mL/min  mL/min  mL/min mL/min
2 mL/hr mL/hr  mL/hr ~ mL/hr L/min mL/hr mL/hr
3 L/min L/min L/min L/min L/min L/min L/min
4 L/hr L/hr L/hr L/hr L/hr L/hr L/hr
5 L/day L/day L/day L/day L/day L/day L/day
6 gal/min ML/min pL/min  pL/min  gal/min ML/min ML/min
7 gal/hr uL/hr uL/hr pL/hr gal/hr uL/hr pL/hr
8 gal/day gal/min gal/min gal/min gal/day  gal/min gal/min
9 0z/min gal’/hr ~ gal/lhr  gal/hr  cu m/hr gal/hr gal/hr
10 oz/hr gal/hr  gal/day gallday RPM gal/day gal/day
11 cum/hr  oz/min  oz/min  oz/min % 0z/min o0z/min
12 RPM oz/hr oz/hr oz/hr oz/hr oz/hr
13 % cu m/hr  cu m/hr  cu m/hr cu m/hr cu m/hr
14 RPM RPM RPM RPM RPM
15 % % % % %
Continued on next page
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Flow Units Index Correlation Table (Cont.)

Masterflex MasterSense Flow Units

Index ISM160 ISM3521 ISM352 ISM4000 ISM1800 IPC

1 mL/min mL/min  mL/min  mL/min mL/min mL/min
2 mL/hr mL/hr mL/hr mL/hr mL/hr mL/hr
3 L/day L/day L/day L/day L/day L/day
4 oz/min oz/min  oz/min  0z/min o0z/min oz/min
5 oz/hr oz/hr oz/hr oz/hr oz/hr oz/hr
6 ML/min pL/min pL/min pL/min ML/min ML/min
7 pL/hr pL/hr pL/hr pL/hr pL/hr pL/hr
8 RPM RPM RPM RPM RPM RPM
9 % % % % % %
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