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1 General Information
1.1 Precaution

-All interfaces do not support hot-swap, and shall be plugged and
unplugged with power off, otherwise it may easily cause malfunction.

-The interfaces at the rear of the driver should be protected from moisture
and water.

-Rupture of tubes may cause fluid to spray out, so please replace tubingin
time oruse appropriate protective measures to ensure the safety of operators.

-When removing or replacing a tubing, make sure fluid in the tubing has

been drained out, no pressure in the piping system and disconnect pump from

mains power.

-Disconnect pump from the mains power before connecting the control
wires.

-Donottouch therotor while pumpisrunning.

-Release the compression block when pump stop running for a long time to
avoid tubing deformation caused by squeezing.

-Keep the rotor clean and dry, otherwise it will accelerate the wear of the
tube and shorten the service life of the pump head and driver.

-Do not lubricate the roller of the pump head by yourself, any improper

operation could corrode the pump head housing or dislocate the tubing.
-Connect the power cord, external control signal cable or communication

controlcable properly,and do notdamage the plug.

-Pump head is not resistant to organic solvents and highly corrosive liquids,
please cleantheliquid left on the surfacein time.

-Appearance or software is subject to upgrading, change, or

discontinuation without notice.

1.2 Warranty and Service
1.2.1 Warranty commitment

(1) Longer, obligation under this warranty is limited to a period of one (1) year
from the date of original purchase. Within the 1 year of warranty period,
Longer will replace or repair any defective parts free of charge. This warranty
doesn't cover consumable part (tubing).

(2) The failure or damage of the product under the following conditions,
regardless of whether it is within the free warranty period, is not covered by
the free warranty.
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-Theoverall product has exceeded the warranty period;
-Failure or damage caused by improper installation, improper storage,

improper maintenance, or improper use by product users failing to follow the

instructions;
-Beyond the conditions agreed in the contract or technical agreement;
-Failure or damage caused by installation, repair, change or disassembly not

by Longer service agencies or personnel;
-Failure or damage caused by the use of non-Longer parts or components or

the replacement of spare parts by the user, in which the spare parts are not

purchased from Longer or a designated dealer;
-Failure or damage due to unexpected factors or human reasons (including

improper power supply voltage, corrosion, falling-off, etc.);
-Failure or damage caused by force majeure such as natural disasters (e.g.,

earthquakes, fires, etc.);
-Failure or damage not caused by the design, manufacturing or quality of the

product;

1.2.2 Commitment for maintenance

(1) If the product fails outside the warranty period, repairs and replacement of

parts or accessories are charged at cost;
(2) Replacement of parts or components can be completed within 3 working

days, and if such replacement cannot be completed within the time limit for
maintenance, the estimated completion date will be givenin advance.

1.2.3 Dispute settlement

If a dispute arises due to product quality, service, etc., it shall be settled in
accordance with the contract or agreement. If there is no contract or
agreement, the two parties concerned shall settle it by negotiation, otherwise,
itshall be settled in accordance withrelevant national laws and regulations.

1.3 Notes for product repair
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If you need to return the product for repair, please contact Longer or an
authorized distributor in advance, provide the product serial number, and
indicate the customer's contact information and product failure symptoms. If
the product has been exposed to toxic chemicals or other substances harmful
to human health, please clean the product before returning it. The product
must be properly packed in the original packaging or better to prevent damage
tothe pump during transportation.

1.4 Contactinformation

Baoding Longer Precision Pump Co., Ltd. (Headquarters)
Address: 3rd/4th Floor, Building 6B, University Science Park, Baoding

NationalHigh-Tech Industrial Development Zone
Tel:86-312-3110087

Fax:86-312-3168553
Website: www.longerpump.cn
E-mail: longer@longerpump.com

2 Product Introduction
2.1 Main Features

The intelligent peristaltic pump series is a peristaltic pump driver with
programming function, in which L100-1F and L100-1FS provide a maximum
flow of 500mL/min, L300-1F and L300-1FS provide a maximum flow of
1500mL/min, and L600-1F and L600-1FS provides a maximum flow of
3000mL/min. The three products in the Lx00-1FS series also have the function
of automatic identification of pump head and tubing.This series of products
has a streamlined body design and a simple and elegant appearance. With the
handle type design and comfortable grip, it facilitates the movement and
placement of the pump. The 7 inch color display, full touch screen and intuitive
graphic interface, provide easy-to-use operations. The parameters can be
customized by programming, and the parameter programs can be stored and
easily recalled. Multiple function modules and intelligent algorithms are
designed for a wide variety of applications, including routine and multi-step
complex applications.Pump can be controlled through touch screen, foot
switch, analog signal and communication commands, combined with a variety
of interfaces (USB, RJ11, DB9, etc.) to facilitate system integration.

3
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2.2 Unpacking

To unpack the pump, follow below steps:

1) Take out the equipment and accessories fromthe shipping carton.

2) Check the packing list to make sure that the accessories are complete.
3) In case of any question, please contact Longeror your local distributor.

2.3 Product System Structure

The peristaltic pump contains the following parts

®  L100-1F / L100-1FS / L300-1F / L300-1FS / L600-1F / L600-1FS peristaltic
pump drive

@  Pumphead+tubing

Pump Head —_

\—Pump Drive

“~Tubing

Figure 2-1 System structure of peristaltic pump

2.3.1 Pump Drive
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Touch Screen

\\::ﬁ;j

180

Figure 2-2 Front view of the pump drive

Figure 2-3 Side view of the pump drive
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Figure 2-4 Rear view of the pump drive

Description of external controlinterface panel

No.| Designation

1 |RS485inputinterface,intheformofRJ11

2 |RS485outputinterface,intheformofRJ11

3 |Footswitchinterface,inthe form of
3.5mm headsetjack

4 | USBcommunicationinterface,
USB-Bsocket

5 External controlinputinterface,inthe
form of DB9 (male)

6 External control outputinterface,in

the form of DB9 (female)

e

Lak]
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Description of power switch assembly
No. Designation
1 Power switch
2 Power fuse socket
3 Power socket

2.3.2 Applicable Pump Head and Tubing, and Reference Flow Rate

Table 1: The pump head and tubing are used to transfer the fluid. Please refer
to below table forthe applicable pump heads and tubings
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Applicable | Applicable Applicable Reference flow ratewith silicone
PP i i . tubing (single channel)
pump head | siliconetubing Pharmed tubing glsing
L100-1F/ L300-1F/ L600-1F/
L100-1FS L300-1FS L600-1FS
YZ1515X ﬁz\ %gﬁ\ };’ﬁ\ }gﬁ\ %;‘§~ i?g‘ 6.3ul/min- | 6.3ul/min- | 6.3ul/min-
N N N N N N 366mL/min 1100 mL/min 2200 mL/min
YZI115X 18# 18#
13#. 144, 19#, 13#. 14#. 194, 6.3uL/min- 6.3ul/min- 6.3uL/min-
FG15-13 ig? 258 1T 16# 358mL/min | 1075mL/min | 2150mL/min
2:13#\ 2:14#~ 2:13#\ 2:14#‘ 13ul/min- 13ul/min- 13ul/min-
DMD15-13-B %*%gﬁ\ 2°16# . 2°19#, 2*16# 345mL/min | 1035mL/min | 2070 mL/min
R Not 81lul/min- 81lul/min- 81lulL/min-
DGL5-24 | 16#. 25#. 17# recommended | 300mL/min | 900mL/min | 1800 mL/min
13- 25ul/min- 25ul/min- 25ul/min-
BZ15-13-A 14# 14# 25mL/min 75mL/min 150 mL/min
12 76ul/min- 76uL/min- 76uL/min-
BZ15-13-B 16# 16# 76 mL/min 230 mL/min 460 mL/min
RER 160uL/min- 160uL/min- 160uL/min-
BZ15-13-C 254 254 160mL/min 480 mL/min 960 mL/min
12 Not 266ulL/min- 266ulL/min- 266ul/min-
BZ15-13-D 1r# recommended 266mL/min 800mL/min 1600mL/min
160uL/min- 160uL/min- 160uL/min-
YZ2515x 15#, 244 recommended 266mL/min 800 mL/min 1600 mL/min
YZI125 15#. 244, Not 160uL/min- 160uL/min- 160uL/min-
354, 36# recommended 500mL/min | 1500mL/min | 3000mL/min
228ul/min- 228ul/min- 228ul/min-
FG25-13 15#24# recommended 321mL/min | 965mL/min | 1930mL/min
13- Not 266ul/min- 266ulL/min- 266ul/min-
BZ25-13-B 244 recommended 266mL/min 800 mL/min 1600 mL/min
ID<3.17mm Wall ID<3.17mm Wall
DG-1-A (C) | thickness: 0.8-1mm thickness: 0.8-1mm
ID<3.17mm Wall ID<3.17mm Wall
DG-2-A (C) | thickness:0.8-Imm | thickness:0.8-1mm
DG-4-A (C) ID<3.17mm Wall Not 0.20uL/min-48mL/min
- thickness: 0.8-1mm recommended (recommended pump speed<100rpm)
ID<3.17mm Wall Not
DG-6-A (C)| thickness:0.8-1mm recommended
ID<3.17mm Wall Not
DG-8-A (C) | thickness:0.8-1mm recommended
ID<3.17mm Wall ID<3.17mm Wall
DG-1-B (D)| thickness: 0.8-1mm thickness: 0.8-1mm
DG-2-B ()| IDS3.17mmwall ID<3.17mm Wall 0.16uL/min-39mL/min
thickness: 0.8-1mm thickness: 0.8-1mm (recommended pump speed<100rpm)
ID<3.17mm Wall Not
DG-4-B (D) thickness: 0.8-1mm recommended
ID<3.17mm Wall < o :
DG15-28 thickness: 0.8-1mm ID-\3.17mm Wall 0.21uL/min-77mL/min
and13#. 14% thickness: 0.8-1mm (recommended pump speed<100rpm)

Note: The flow ratein above tableis only for the reference,which were tested at the indoor
temperature(about 20°C) with water. When it comes to selecting pump heads and tubings
based on flow rate, the effects of tube attenuation and liquid viscosity on flow need to be

considered.
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2.4 Function & Specification

Table 2: Function & Specification
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Pump model

L100-1F-A L100-1FS-A | L300-1F-A | L300-1FS-A

L100-1F-B | L100-1FS-B | L300-1F-B |L300-1Fs-B | -600-1F | LGO0O-1FS

Automatic
identification of

pump head and tubing

No Yes No Yes No Yes

Foot switch control

Through the dedicated headset-jack interface, in Parameter Method 6 or
Parameter Method 7 (only for constant fluid transferring, and only has one
constant speed step, oronly for constant dispensing, and only has one constant
dispensing step. The direction module can be used to set the running direction),
the foot switch can be used to control the start/ stop of the pump; refer to[Table
4] for details

Speed

0.1rpm-100rpm CW/CCW 0.1rpm-300rpm CW/CCW 0.1rpm-600rpm CW/CCW

Parameter Memory

Memorize the working parameters set before power off;

Speed resolution

When the pump speed is lessthan 100rpm, the
0.1rpm resolutionis 0.1rpm;when the pump speedis more
than 100rpm, the resolutionis 1rpm

Animation function

Animated graphics show the running and direction status information of the pump;

Flow rate

0.16ul/min-500ml/min 0.16ul/min-1500ml/min 0.16ul/min-3000ml/min

Prime function

Fast filing oremptying at full speed to achieve pre-treatmentand
post-treatment of liquids

Power supply

L100-1F-A/L300-1F-A: AC220V+20%, 50HZ/60Hz AC100V-240V,
L100-1F-B/L300-1F-B: AC110V£20%,50HZ/60Hz 50HZ/60Hz

Scheduled start
function

Theusercansetthe delay starttime, and the pump will start running
atdesired time.

Dispensingvolume

100uL-9999L (Accuracyof £2% with calibration)

Calibration function

Enter the measured pumping volume and automatically calibrate the flow rate
and dispensingvolume

Fluid coefficient
setting

The user can set the fluid coefficient, which is convenient for adjusting and
calibrating the flow rate of viscous liquid;

Back suction function

Antidrip through setting back suction angle and the suction delay time

Display

7-inch high-definition color LCD with display resolution of 1024 X 600;

Display language

Chinese or English, which is settable

Dispensing volume
settingrange

0.001uL-9999L

Control mode

Touch screen control, foot switch control, external signal control,
communication control

Dispensingtime and
interval time setting range

0.55-9000s

Work mode

Programming

Parameter method
function

Seven parameter methods can be customized and saved, one external control
method is preset, and each method parameter can be directly called.

Dispensingcycle
settingrange

1-999999 (0 for unlimited)

Programming
function

Running control module (which can be used independently):

Fluid transferring control: Constant speed, ramp up, ramp down, stepped up,
stepped down, sine

Dispensing control: constant dispensing, incremental dispensing, decremental
dispensing

Logic control module (steps can be triggered through external signals and pump
status can be output to other equipment; refer to[Table 5] for details):

Direction, delay, event trigger, external control output, pause, jump, loop, stop
Multiple function modules can be configured in combination for multi-step and
complex fluid transferring

Fluid transferringtime
settingrange

15-9000s (0s means continuous transferring without time limit)

Back suction delay time
settingrange

0.00s-60.00s

Program download
function

The user can upgrade the firmware of the pump through a PC, which facilitates
the updating of subsequentversions.

IPrating

P31

EMC

Key indicators reach or exceed level ll; refer to [Table 7] for details.

Operating environment

Operating temperature: 0°C~40°C, relative humidity: <80%;

Outline dimensions

180mmX291mmX236mm (Length X width X height);

Total weight

5.0Kg

Externalsignal
control

In Parameter Method 8, the start, stop, direction and pumpspeed are controlled
by digitaland analog signals; refer to[Table 3] for details.

Start-stop control/direction control: logic level signal and switch signal are
optional.

Speed control: 0-5V/0-10V/4-20mA/0-10kHz is optional with uniforminterface,
and the maximumspeed can be set.

Communication

Modbus protocol, multiple baud rates (1200/2400/4800/9600/19200 /

function 38400bps),USB and RS485 (RJ11) interface for connection, refer to [Table 6] for
details.
1. Outputlogic level signalto indicate the pump running status and direction
Status output status; refer to[Table 3] for details.

2. Output switch signal at the specified step of the programmed method through
the "External Control Output" module; refer to [Table 5] for details.

9
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Module Function

Transfer the fluid with constant flow rate. Parameters of flow rate, volume,

Constantspeed i -
time can be set. Refer to Table 8 for parameter details.
Transfer the fluid accordingto a linearly increaing curve. The starting flow
Rampup rate, ending flow rate, running time, and other key parameters can be set.
Referto Table 8 for parameter details.
Transfer the fluid according to a linearly decreaing curve. The starting flow
Ramp down rate, ending flow rate, running time, and other key parameters can be set.
Referto Table 8 for parameter details.
Transfer the fluid according to evenly stepped increasing flow rate. The
Stepped up N . R
starting flow rate, step time, step increment, step numbers and other key
parameters can be set. Refer to Table 8 for parameter details.
S a4 Transfer the fluid according to evenly stepped decreasing flow rate. The
tepped down starting flow rate, step time, step decrement, step numbers and other key
parameters can be set. Refer to Table 8 for parameter details.
Dispense the fluid with constant volume. Dispensing volue, time, cycles and
Constant . . - . X
N X intervaltime can be set. Thefilling output parameter and dispensing volume
dispensing

could be used to calculate other parameters for customer convenience. Refer
to Table 8 for parameter details.

Decremental dispensing

Dispense the fluid with decremental volume. Refer to Table 8 for parameter
details.

Incremental dispensing

Dispense the fluid with incremental volume. Refer to Table 8 for parameter
details.

Transfer the fluid according to Sine Curve. Refer to Table 8 for parameter

Sine
details.

Direction Set the fluid transferring direction as CW or CCW.

Pause The pump can be temporarily stopped during operation by using pause
module. The pause state will be terminated by receiving an external trigger
signal,or manually pressing the "Continue" button that appears on the
runningscreen, and continue to execute the next stepsin the method.

Loop Repeatedly execute some stepsin sequence (from the start step to the end

step).

Event Trigger

When pump receives trigger signal, the pump willimmediately stop the
currentoperation (including the loop), and instead, execute the jump step set
inthe eventtrigger module.

Pump can be temporarily stopped for a period of time during the running

Delay process by using delay module, which can be used at the beginning of a
method for schedule start time or between modules for temporarily stop.
When the pumpisrunningthe jump module and receiving ajump signal, the

Jump pump willimmediately stop the current operation and go to execute the set

jump stepinthe jump module.

11
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External control Pump will output 2 signals when pumpis running the external control output
output module.

End moduleis always used at the last step in a method, to represent the

End
termination of the method.

3 System Installation
Please assemble the product correctly before use.

3.1 Outline Dimensions

180

3.2 Installation of Pump Head
3.2.1Installation of Pump Head YZ1515x/YZ2515x/YZ1115/YZ1125

Insert the tang of the pump head shaft into the slot of the black rubber
coupling, push it in gently, and rotate the pump head to insert the alignment
pin of the drive unitinto the alignmenthole onthe back of the pump head, then
tighten the mounting screws.
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3.2.2Installation of Pump Head FG15-13/FG25-13

Mounting the pump head:

Mount the mounting plate on the drive unit through tightening three
mounting screws M4X10. Insert the tang of the pump head shaft into the slot of
the black rubber coupling, turn the pump head 45 degree relative to the
vertical direction, engage the bayonet on the mounting plate with the bayonet
slot on the back of the pump head, turn the pump head clockwise until it locks
into an upright position.

Remove the pump head:

Push the locking lever back and turn the pump head anti-clockwise about
45 degree. Then take off the pump head from the mounting plate.

3.2.3Installation of Pump Head DMD15-13 and Tubing

Pump Head Mounting:

Mountthe mounting plate on the drive unit through three cross recess head
screws M4X10. Release the two levers to open the pump head and remove the
compression block. Insert the tang of the pump head shaft into the slot of the
black rubber coupling. Press the pump head firmly against the mounting plate.

13
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Turn the pump head to align the mounting holes on the pump head with the
mounting holes on the mounting plate. Insert the two mounting screws
(hexagon socket head cap screw M3X8) into the mounting holes, then tighten
them.

Tubing Loading:

Release the levers to remove the compression block. Insert the tubing
fitting assembly into the compression block.
Note: When use 25# tubing, the partition block needs to be fixed at the
outermost positioning hole.

213 1
Dl 4n =
* I"-_il_ e
e
| —— E“"
2 &
= = The four partition
. . blocks need to be fixed
:}3 Fm- = atthe outermost
o B —— B
'::Ea:ﬁ posmomngholes
=
T

14
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Putthe compression block with tubing fitting assembly back to the pump head,
and lock the levers.according to the direction of the arrow.

3.2.4 Installation of Pump Head BZ15-13/BZ25-13

Insert the tang of the pump head shaft into the slot of the black rubber
coupling. Press the pump head firmly against the pump drive. Turn the pump
head to align the mounting holes on the pump head with the mounting holes
on the pump drive. Insert the 4 mounting screws into the mounting holes, then
tighten them.

3.2.5Installation of Pump Head DG15-24/DG15-28

Mount the mounting plate on the drive unit through four screws M4X10.
Remove the tubing and the pump head cartridges. Insert the tang of the pump
head shaft into the slot of the black rubber coupling. Press the pump head
firmly against the pump drive. Turn the pump head to align the mounting holes
on the pump head with the mounting holes on the pump drive. Insert the 3
screws M4X16, then tighten them.
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3.2.6 Installation of Pump Head DG Series

Remove the tubing and the pump head cartridges. Insert the tang of the pump
head shaft into the slot of the black rubber coupling. Press the pump head
firmly against the pump drive. Turn the pump head to align the mounting holes
on the pump head with the mounting holes on the pump drive. Insert the 2
hexagon socket head cap screws M4X8, then tighten them.

4 Operation

Start Screen

After power up, the screen will display the company logo of Longer, and
thenitwilljump to the standby screen.

LONGER

Precision Fluid Transfer

16
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4.1 Pretreatment

On the standby screen, by pressing the key “ n ” to switch to the
pretreatment screen, for quickly completion the filling preparation before
work. Tap the icon to run the pump with desired direction, and tap again to
stop.

CW:The pump runs at full speed clockwise.

CCW: The pump runs at full speed counterclockwise.

Figure4-1
4.2 Standby Screen

Standby

Running Running

Running Screen

Pause Screen

Figure 4-2
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Keyicon

Function

The leftand right arrows are keys for switching
the operation screens.

Start key, tap it to start pump operation according
tothe selected method.

After startup, tap the stop key to stop the
operation.

Afterthe pumpis started, whenitreachesthe
"pause" logic module of the method, the pump
will pause, and the Continue key will be effective.
Tap the Continue key to continue the operation;
tap Stop key to stop the operation.

Inthe stopped state, tap the "Methods" key in the
upperright corner of the screen to enter the
method selection screen.

Intherunningstate, tap the "Detailed" key in the
upperrightcorner of the screento display the
detailed information screen of the current method

18
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4.3 Method Programming

Method programming steps:

Method Method Method Step

selection configuration editing parameters

Chooseone Setsuchitemsas Setthe Editthe
from pump head, method running
methods 1-7 tubing, fluid name, design parameters
for execution coefficientand method logic of each step
orediting density used for and step

this method composition

4.3.1 Method Selection

The operating parameters of the pump can be saved as a method and
called directly when used. Operating parameters include: pump head model,
tubing size, fluid density, fluid coefficient, method logic, and parameters of

included modules.
When pump is stopped, tap the "Method" key on the standby screen to

enter the method selection screen. 8 optional methods are displayed on the
left side of the screen, showing the names of the methods, and a content
preview of the selected method is displayed on the right side. Among the 8
optional methods, the first 7 methods can be used to program the logic and
parameters of the pump's running process, and each method includes a
maximum of 10 steps; The method 8 is an external control method. And when it
is needed to use external signal to control the pump, the method 8 should be
selected, and then set the pump head model, tubing size, fluid density, and

fluid coefficient.
When it is needed to use the foot switch to control the start and stop of the

pump, the Method 6 or Method 7 should be selected.
Tap the method name to select the method, and the selected method will

be highlighted. If it is needed to set or change the method parameters, tap on
the preview area on the right for method configuration and method editing. If
it is not needed to change the method parameters, tap "<" to return to the
standby screen. Then a dialog box for confirmation of the pump head & tubing
will pop up. And if displayed information is consistent with the actual
installation, press the "Confirm" key to return to the standby screen.
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Method Selection

Config=>
#] Method5 =
Methodd

L

Preview Area

]
L]

Internal Control Method5
Figure 4-3

Method Selection Method Selection

Confige>
_’ Method5 " ] o 1 5
Method5 Methods

If thereisthe mark n in front of a method, it indicates that the method contains
steps withparameter out-of-limit.
Ifthereisthe mark . ” infrontof astep, itindicates thatthis step has

parameter out of limit.

Ifthereisa (Failure) mark behind the step, it means that this step will be
skipped and not executed.

4.3.1.1 Confirmation of pump head and tubing

Inthe method selection screen (Figure 4-2), tap "<" to pop up the pump head &
tubing confirmation screen, as shown in the figure below, to prompt the user to
avoid setting errors.

Ifthe displayed pump head and tubing are consistent with the actual
installation, tap "OK" to return to the standby screen. If not, tap "Change" to
enterthe method configuration screen and reset them.

Note: This pump head and tubing confirmation functionis only applicable to
pumps with automaticidentification of pump head and tubing (L100-1FS, L300-
1FS, L600-1FS).
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Configuration Edit

Parameter>>

Tubing and Head Settingof 1§
current method applied,
double confirm the consistency {
with physicals. . Orpm

Change | m

4.3.2 Method Configuration

Tap on the method preview area on the right of Figure 4-3 to enter the method
configuration editing screen(Figure 4-4). The left is used to set the pump
head,tubing, fluid coefficient and fluid density. On the rightis a preview of the
selected method step. (There is no method step in the external control mode,

and external controlinformationis displayed)
Tap the "Pump Head" icon to enter the pump head setting screen (Figure 4-5),

and tap the "Tubing" icon to enter the tube setting screen (Figure 4-6). Tap the
data field corresponding to fluid coefficient and fluid density to directly enter
and edit the value of this setting item.

Configuration Edit

Parameter=>

(1.0-10.0

3.56156mL/min 2.550V 50.0rpm CW

Figure 4-4

4.3.2.1Selection Screens for Pump Head and Tubing
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Pump Head Tubing Setting

000000 .

eBeee

BZIS13  BZ2513 DGIS24  DGIS28  DGIS4E 0.9510.86 LO9K0.86  L14%0.86 40.86

Figure 4-5 Figure 4-6

Inthe pump head selection screen, select the suitable pump head according to
the product model, and the selected pump head will become highlighted; tap
the "OK" key in the upper right corner of the screen to enter the corresponding

tubing selection screen; press the "<” key to return to the configuration

screen.
In the tubing selection screen, select the applicable tubing according to the

tubing size and the flow rate prompt, and the selected tubing will become
highlighted; tap the "OK" key in the upper right corner of the screen to
complete the setting, and the selected item will automatically switch to the
first position. Press "<"to return to the configuration screen.

4.3.2.2 Setting Screen of Fluid Coefficient and Fluid Density

Configuration Edit

Parameter>>

Pump na;—m:@

25. 00uL./min—25. 00mL/min Setting saved
Figure 4-7
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Fluid coefficient: The fluid coefficient of water is defined as 1.The value range of
fluid coefficient is 1.0-10.0. Example: With YZ1515x pump head, 16# tubing.
When the liquid to be transferred is water, the flow rate is 10 ml/min (Fw), and
when the liquid of another viscosity is transferred, the flow rate is 5 ml/min
(Fo); thenthe fluid coefficient (K1) =Fw/Fo=2.

Fluid density: The density of the transferred liquid, in g/cm3, and the value
rangeis0.1t020.0. The defaultisthe density of water: 1g/cm3.

After the pump head, tubing, fluid density and fluid coefficient are set
completely, if it is needed to perform method programming, tap the method
parameter area on the right side of the screen to enter the method editing
screen, as shown in Figure 4-8. If no method programming is required, tap the
"<” keytoreturntothe method selection screen.

4.3.3 Method Editing

Parameters Edit

Method Name: Config>>

BE ©8 ¢ u.

Direction Loop Delay

S2 S3 54 S5 56

Edit Insert  Delete

Flow rate:6.665mL/min Time:60. 00sec

Figure 4-8
On the method parameter editing screen, tap the " Config>>" key at the top
right of the screen, you can return to the method configuration screen for the

configuration of such parameters as pump head andtubing;
In the method parameter editing screen, the method name can be changed,

the working process of the pump can be constructed through modular
programming, and the steps of the working process can be enabled or
disabled.
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4.3.3.1 Modification of Method Name

Tap on the method name to show a full English keyboard, on which the method
name can be modified.

Note: On the keyboard, the uppercase and lowercase of English letters,
numbers and special symbols can be switched by the "Shift" key. When the
"Shift" key is blue, you can enter capital letters and the symbol at the upper
position of double-symbol keys.

Figure 4-9

4.3.3.2 Modular Programming

The intelligent peristaltic pump provides a variety of functional modules,
including 9 running control modules and 8 logic control modules. Modular
programming is a workflow-based programming process, in which functional
modules are arranged in sequence according to the running order to complete
the target running process of the pump. The programming process includes
only threesimple operations: “Edit” , “Insert” and “Delete” .

"Edit": Edit the selected step, set the functional module and module
parameters correspondingto the selected step.

"Insert": Insert a new step before the selected step, and set the functional
module and module parameters correspondingto the inserted step.

"Delete": Delete current selected step.
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When it comes to tapping "Edit" and "Insert", it will enter the module selection
screen. Tap "Left Arrow" and "Right Arrow" in this screen to switch between
the running control module selection screen and logic control module
selection screen. The selected module icon is highlighted. Tap the highlighted
icon again to enter the module parameter editing screen. After setting the
parameters, tap "OK" to save the parameters and return to the method
parameter editing screen. Press "OK" again in the method parameter editing

screen to save the programming method.
Note: Please refer to Chapter4.3.4 [4.3.4 Module parameter setting] for setting

operation of module parameters.
When the pump is running, the functional modules of each step are

sequentially executed from Step 1 (S1). When reaching the "End" module, the
pump stopsrunning.
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Parameters Edit

Method Name:

Constant

51
Edit Insert  Delete

Flow rate:6.666ml/min Time:60.00sec

Steps Selection

E B B

RampUp  RampDown  LadderUp

| R

Dispense  DecremDisp  Increm Disp Sine

Ladder
Down

Run per the defined flow rate

20.00

Figure 4-10
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4.3.3.3Enablingand Disabling of Method Steps

Parameters Edit

Method Name:

= B2 © &

Constant Direction Loop Delay Event

S1 S2 S3 S4 S5 S6

Edit Insert  Delete

Flow rate:6.665mL/min Time:60.00sec

Figure4-11
Enable ordisable the step by tapping the circularicon above the step.

The icon is displayed as B : his step is enabled, and when the pump is
running, the module function corresponding to this step is executed.

The icon is displayed as M : this step is disabled, and when the pump is
running, this step is skipped and not executed.

4.3.4 Module Parameter Setting

Theintelligent peristaltic pump provides 9 running control modulesand 8
logic control modules.

Running control modulesinclude: constant speed, ramp up, ramp down,
stepped up, stepped down, sine, constant dispensing, decremental
dispensing,incremental dispensing

Logic control modulesinclude: direction, pause, loop, event trigger, delay,
jump, external control output, end.

Steps Selection

=, B 8B B B

Ladder

Constant RampUp Ramp Down Ladder Up Down

B B B B

Dispense DecremDisp  Increm Disp Sine

Run per the defined flow rate

Figure 4-12
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Steps Selection

)

Direction

2 ©

End

RUN MODE - DEFINED VOLUME

Figure4-13
4.3.4.1 Parameter Setting of Constant Speed Module

Constant Settings

Figure4-14

Function of constant speed module: within a set time, the pump runsata
constant speedwith a fixed flow rate. After the running timeis reached, the
operation of thismodule s finished, and the pump continues to run the next
functional module.

Flow rate: Tap the data field to enterit, therange is 0.001-9999, with unit:

uL/min, mL/min, tap the ordinate axis unit to set thef flow rate unit.
Liquid volume: Tap the data field to enterit, the range is 0.001-9999,with unit:

uL, mL, L, tap theliquid volume unit to set the unit.
Running time: Tap the data field to enter it, 1sec-9000sec or 0.1min-150min, tap

the horizontal axis unit to set the unit.

Note: Itisonly needed to select any two of the three parameters of flow rate,
liquid volume and running time for input, and the third parameter will be
calculated automatically.
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Back suction angle: 0-999 degrees.
Flowrangeindicatorvalue: The maximum and minimum flow rate that can be

supported according to the specifications of the currently set pump head and
tubing. Aprompt will be given when the value entered is out of limit.

Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.2 Parameter Setting of Ramp Up Module

Ramp Up Setting

ul/min
mL/min 25. 00mL/min

mL/min

25. 00uL/min
sec

mL/min

BZ15-13+14# Coef:1.0

Figure 4-15

Function of ramp up module: Within a set time, the pump flow rateisincreased
linearly from the starting flow rate to the ending flow rate, and then the pump
continuestorun the next function module.

Starting flow rate: Tap the data field to enterit, the range is 0.001-9999, the
unitisul/minormL/min, andtap the vertical axis unitto set the unit.

Ending flow rate:Tap the data field to enterit, the range is 0.001-9999, the unit
isuL/minor mL/min, the same as the starting flow rate unit.
Running time: Tap the data field to enterit, 1sec-9000sec or 0.1min-150min.
Tap the horizontal axis unit to set the unit.

Flowrangeindicatorvalue: The maximum and minimum flow rate that can be
supported according to the specifications of the currently set pump head and
tubing. Aprompt will be given when the value entered is out of limit.

Note:

Minimum flowrate<= Starting flow rate<Ending flow rate<= Maximum flow rate
Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.
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4.3.4.3 Parameter Setting of Ramp Down Module

Ramp Down

Figure 4-16

Function of ramp up module: Within a set time, the pump flow is decreased
linearly from the starting flow rate to the ending flow rate, and then the pump
continuesto run the next function module.

Starting flow rate: Tap the data field to enterit, the range is 0.001-9999, the unit
is:uL/minormL/min, and tap the vertical axis unit to set the unit.

Ending flow rate:Tap the datafield to enter it, the range is 0.001-9999, the unit
is:uL/minormL/min, the same as the starting flow rate unit.

Runningtime: Tap the datafield to enterit, 1sec-9000sec or 0.1min -150min.
Tap the horizontal axis unit to set the unit.

Flowrangeindicatorvalue: The maximum and minimum flow rate that can be
supported according to the specifications of the currently set pump head and
tubing. Aprompt will be given when the value entered is out of limit.

Note:

Maximum flow rate>= Starting flow rate>Ending flow rate>= Minimum flow rate
Tapthe"<” keyatthetop left of the screentoreturntothe moduleselection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.
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4.3.4.4 Parameter Setting of Stepped Up Module

Ladder Up

Figure 4-17

Function of stepped up module: According to the set step time, step increment
and number of steps, the flow rate is gradually increased from the starting flow
rate, and then the pump continues to run the next function module.

Starting flow rate: Tap the data field to enterit, therange is 0.001-9999, the unit
isuL/minormL/min, and tap the vertical axis unit to set the unit.
Stepincrement of flow rate: Tap the data field to enterit, therange is 0.001-
9999, the unitisuL/min or mL/min, the same as the starting flow rate unit.
Number of steps: Tap the data field to enterit, the range is 2-99.

Step time: Tap the data field to enterit, 1sec-9000sec or 0.1min -150min. Tap
the horizontal axis unit to set the unit.

Flowrangeindicatorvalue: The maximum and minimum flow rate that can be
supported according to the specifications of the currently set pump head and
tubing. Aprompt will be given when the value entered is out of limit.

Note:

Minimum flowrate<= Starting flow rate< Maximum flow rate

Theending flow rate calculated according to the starting flow rate, step
increment, and number of steps shall be less than or equal to the maximum flow
rate.

Tapthe"<” keyatthetop left of the screentoreturntothe moduleselection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.
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4.3.4.5 Parameter Setting of Stepped Down Module

Ladder Down

8.0000

mL/min

Figure 4-18

Function of stepped down module: According to the set step time, step
decrementand number of steps, the flow is gradually decreased from the
starting flow rate, and then the pump continues to run to the next function
module.

Starting flow rate: Tap the data field to enterit, therange is 0.001-9999, the unit
isuL/minormL/min, and tap the vertical axis unitto set the unit.

Step decrement: Tap the data field to enterit, the range is 0.001-9999. Unit:
uL/minormL/min, the same asthe initial flow unit.

Number of steps: Tap the data field to enterit, the range is 2-99.

Step time: Tap the data field to enterit, 1sec-9000sec or 0.1min -150min. Tap
the horizontal axis unit to set the unit.

Flowrange indicator value: The maximum and minimum flow rate that can be
supported according to the specifications of the currently set pump head and
tubing. Aprompt will be given when the value entered is out of limit.

Note:

Minimum flow rate<Starting flow rate<= Maximum flow rate

Theending flow calculated according to the starting flow, step increment, and
number of steps shall be greater than or equal to the minimum flow rate.
Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.
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4.3.4.6 Parameter Setting of Constant Dispensing Module

Dispense Setting

Back Step:
Back Delay:

Out Put:

Figure4-19
Function of constant dispensing module: It performs constant dispensing
according to the set dispensing volume, number of dispensing cycles,
dispensing time and interval time. After the dispensing is completed, the pump

continuestorun the next function module.
Dispensing volume: Tap the data field to enter it, the range is 0.001-9999.

Dispensing volume unit: uL, mL, L, tap the liquid volume unit to set the unit.
Dispensing cycles: Tap the data field to enter it,the range is 1-999999, 0 means

unlimited.
Dispensing time: Tap the data field to enter it, 0.5sec-9000sec or 0.1min-

150min. Tap the horizontal axis unit to set the unit.

Interval time: Tap the data field to enterit, 0.5sec-9000sec or 0.1min-150min.
Theunitisthe same asthe dispensing time unit.

Filling output: 1-3600 cycles/hour.

Back suction angle: 0-999 degrees.

Back suction delay: 0-60 sec, adjustmentresolution: 0.01sec

Note:

1.Thedispensingtimeincludesthe back suction delay time and the back
suction anglerunningtime, and if the time exceeds the limit,an alarm will be
issued.

2.1tisonly needed to select any two of the three parameters of filling output,
dispensing time and interval time forinput, and the third parameter will be
calculated automatically.
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Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.7 Parameter Setting of Incremental Dispensing Module

Increm Disp

mL/min
Cycles:
50 - Back Step:

i Back Delay:

Step:

Figure 4-20

Function ofincremental dispensing module: According to the number of steps
and step increment, the dispensing volume to be dispensed is gradually
increased. After the dispensingis completed, the pump continues to run the
next function module.

Starting dispensing volume: Tap the data field to enter it, therange is 0.001-
9999.

Liquid volume unit: uL, mL, L, tap the liquid volume unit to set the unit.
Stepincrement of liquid volume: Tap the data field to enterit, therangeis
0.001-9999.

Liquid volume unit: uL, mL, L, tap the liquid volume unit to set the unit.
Dispensing cycles: Tap the data field to enterit, 1-999999 times, 0 means
unlimited times.

Dispensing time: Tap the data field to enterit, 0.5-9000sec or 0.1min-150min.
Tap the horizontal axis unit to set the unit.

Interval time: Tap the data field to enterit, 0.5-9000sec, and the unitis the same
asthedispensing time unit.

Number of steps: The range is 2-99.

Back suction angle: 0-999 degrees.

Back suction delay: 0-60 sec, adjustment resolution: 0.01sec
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Note:

Thedispensingtimeincludesthe back suction relay time and the back suction
anglerunningtime, and if the time exceeds the limit, an alarm will be issued.
Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.8 Parameter Setting of Decremental Dispensing Module

Decrem Disp

mL/min

Cycles:

Back Step: 0.0
50

Back Delay: 2

Step: 6

Figure4-21
Function of decremental dispensing module: According to the number of steps
and step decrement, the dispensing volume to be dispensed is gradually
decreased. After the dispensingis completed, the pump continuesto run the
next function module.
Starting dispensing volume: Tap the data field to enterit, therange is 0.001-
9999.
Liquid volume unit: uL, mL, L, tap the liquid volume unit to set the unit.
Step decrement of liquid volume: Tap the data field to enterit, therange is 1-
9999.
Liquid volume unit: uL, mL, L, tap the liquid volume unit to set the unit.
Dispensing cycles: Tap the data field to enterit, 0 or 1-999999 times, 0 means
unlimited times.
Dispensing time: Tap the data field to enterit, 0.5-9000sec or 0.1min-150min.
Tap the horizontal axis unit to set the unit.
Interval time: Tap the data field to enterit, 0.5-9000sec. The unitis the same as
the dispensing time unit.
Step number: Tap the data field to enterit, the range is 2-99.
Back suction angle: 0-999 degrees.
Back suction delay: 0-60 sec.
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Note:

Thedispensingtimeincludesthe back suctionrelay time and the back suction
anglerunningtime, and if the time exceeds the limit, an alarm will be issued.
Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.9 Parameter Setting of Sine Curve Module

Sine Setting

3.000

mL/min
5.000

mL/min

Figure 4-22

Function of sine curve module function: According to the set offset, amplitude,
cycletimeand runningtime, the flow rate of the pump changes according to the
sine curve. Then the pump continues to run the next function module.

Offset: The distance by which the sine wave's midpointis offset from the 0
point. Tap the data field to enterit, the range is 0.001-9999, the unitis uL/min or
mL/min, and tap the vertical axis unit to set the unit.

Amplitude: The distance from the peak of the sine wave to the midpoint. Tap
the datafield to enterit, therangeis 0.001-9999, the unitis uL/min or mL/min,
the same as the offset unit.

Cycle time: Tap the data field to enterit, 5-9000sec. The cycle timeis not less
than 5s.

Running time: 1sec-9000sec or 0.1min-150min. Tap the horizontal axis unit to
setthe unit.

Flowrangeindicator value: The maximum and minimum flow rate that can be
supported accordingto the specifications of the currently set pump head and
tubing. Apromptwill be given when the value entered is out of limit.
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Note:

Minimum flow rate<= offset - amplitude

Offset + amplitude <= maximum flow rate

Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.10 Parameter Setting of Direction Module

Direction Setting

Figure4-23

Settherunningdirection of the pump to clockwise or anticlockwise through the
direction module.

Tapthe"<” keyatthetop left of the screentoreturntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

When thereis nodirection module in the parameter method, the running
direction of the pump is clockwise by default.

4.3.4.11 Parameter Setting of Pause Module
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Pause Setting

Pause Input: 1 A

or’ Continue’ key to resume

Figure4-24

Through the pause module, the pump can be temporarily stopped during
operation.You can end the pause state by inputting an external trigger signal
into the pump, or manually pressing the "Continue" button that appears on the
running screen, and continue to execute the next stepsin the method.

Onthe parameter setting screen of the pause module, you can set the type of
externalsignal forterminating the pause state. " "indicatesafalling
edge trigger, thatis, whentheinputsignalchanges from a high level to a low
level, the pause state is terminated. " ” indicates arising edge trigger,
thatis, whentheinputsignalchangesfrom alow level to a high level, the pause
stateisterminated. The terminal that receives this external signalis the Pin 7 of
Control Input Interface 5, please refer to Chapter5.4.

Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

The screen when the pump enters the pause state during operationisshownin

the figure below, youcantap “ ” toterminatethe pause state and
continue to execute the next step.
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Running

Figure 4-25

4.3.4.12 Parameter Setting of Delay Module

Delay Setting

Figure 4-26

Through the delay module, the pump is temporarily stopped for a period of time
during the running process, and the pause time is the time set in the delay
module. When the set time is reached, the pump will automatically continue to
execute the next stepsinthe method.

The delay timerange: 0.5sec-9000sec (150min)

Time unit: sec, min, tap the unit to set. The time parameter will change
automatically after switching the unit.

Tap the "<” key at the top left of the screen to return to the module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.
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4.3.4.13 Parameter Setting of Event Trigger Module

Event Trigger

Trigger Input: e

Jump to:

Figure 4-27

If an event trigger module is used in the method, when it comes to reaching this
step, the method continues to execute subsequent steps. After that, when the
corresponding input terminal of the pump receives the set trigger signal, the
pump will immediately stop the current operation (including the loop), and
instead, execute the jump step setin the eventtrigger module.

The entire method allows only one event trigger step, the trigger event is a
single trigger (after the event trigger jump is executed once, when the
corresponding terminal receives the trigger signal again, the pump no longer
performs the jump operation), it can jump to any step, and after executing the
jump, all loops exit.

The terminal that receives this external signal is the Pin 2 of Control Input
Interface 5, please refer to Chapter5.4.

Note:

Before the event trigger module is executed, if the pump receives a trigger
signal, the jump operation is not performed.

Tap the "<” key at the top left of the screen to return to the module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.14 Parameter Setting of External Output Module
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Output Setting

Qutputl: ,{

Qutput2: A

Figure 4-28

If an external control output moduleisusedinthe method, when it comesto
reachingthis step, the pump will output OC gate signal at the corresponding
outputterminal,and the transistor will be on or off according to the parameter
setinthe module. The pump provides two output signals: External Output 1,
External Output 2, and please referto Chapter 5.5 for the definition of output
terminals.

The OC gate signal is off by default after power-on.

When use the OC gate signals, the pull-up resistor and pull-up power supply
need to be connected to the corresponding output terminals.

Tapthe"<” keyatthetop left of the screen to return to the module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.15 Parameter Setting of Jump Module

Jump Setting

Jump Input:

Jump to:

Figure 4-29
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Ifajump moduleisusedinthe method, when it comestoreaching this step,
and the correspondinginputterminal of the pump receives a set high level or
low levelsignal, the pump willimmediately stop the current operation and go
to execute the setjump stepin the jump module. If thereis no setsignal atthe
correspondinginputterminal, the pump will continue to perform the next
steps, and the jump module will not be executed any more.

Theterminalthat receives this externalsignalisthe Pin 6 of ControlInput
Interface 5, please referto Chapter5.4.

Note: Itisonly allowed to jump backwards and not allowed to jump out of the
currentloop.

Triggersignal type: High levelsignaland low level signal.

Tapthe "<” keyatthetop left of the screento returnto the module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.16 Parameter Setting of Loop Module

Loop Setting

Figure 4-30

Inthe method, the loop moduleisused to repeatedly execute some stepsin
sequence (from the start step to the end step), and the cycle number of loops
canbeset,oritcanbesetasunlimited loop.

When reachingthe loop step, it will automatically jump to the start step of the
loop and start to execute the stepsin the loop operation in sequence until the
setcycle number of loopsis completed. When the infinite loop is set, itis
needed to use the event trigger function to jump out of the loop step.
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The start step must be smallerthan the end step.

Number of loops: 1-1000, 0 indicates infinite loop

Tapthe"<” keyatthetop left of the screento returntothe module selection
screen. Tap the "OK" key at the top right of the screen to save the current
module parameters and return to the method parameter editing screen.

4.3.4.17 Parameter Setting of End Module

The end step has no parameters. It represents the termination step of a method.

4.4 Calibration

”»

After the pump powers up, it enters the standby screen, tap the " u
switch to the calibration screen.

There are two calibration methods, volume calibration and weighing
calibration. Please choose the methodsas needed.

key to

Calibration

Figure4-31
4.4.1Volume Calibration

Calibration

Target Volume: 666.5ul

Actual Volume:

Calibrate

666.5ul.  CW Calibration factor:1.00

Figure 4-32
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If only volume measuringinstruments are available, such as graduated
cylinders, please choose the volume calibration methods.

After pressing the "Start" key, the pump starts to transfer fluid, and the screeniis
displayed as shownin the figure below.

When the firstrunning module is not constant dispensing module, the
theoretical volume (target volume) will be automatically calculated based on
the testingtime, and the displayed value will change with the time. When the
fluid volume reaches the required volume, press the "Stop" key to complete the
fluid transferring.

When the first running module is the constant dispensing module, the pump
willrun according tothe setdispensingtime, and it will stop automatically
when the dispensing timeisreached. Then the target volume will display the
dispensingvolume setinthe constantdispensing module.

Calibration

Target Volume: 3.999al

Actual Volume:

Calibrate

666. 5ul.  CW Calibration factor:1.00

Figure 4-33

When the pump stops running, read the actual volume transferred during this
period and enter it into the data field of "Actual Volume". The “Calibrat” key
will then light up and be enabled.

Calibration

Target Volume: 666. 5ul
Actual Volume:
Calibrate

666.5ul.  CW Calibration factor:1.00

Figure4-34
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Tapthe “Calibrate” key, the followingdialogbox will pop up.

Calibration

Execute this calibration ?

(- w|
[Cancel| m

666.5ul. CW Calibration factor:1.00

Figure 4-35

Press the "OK" key to complete the calibration process, and meanwhile, the
prompt bar at the bottom of the screen also displays information as "Setting
Saved".

Calibration

Target Volume: 10.21mL

Actual Volume:

Calibrate

13. 33uL/min-13. 33uL/min Setting saved

Figure 4-36

Ifthe current method is out of limit after calibration, the following alarm
promptwill pop up. There are two options, "Cancel Calibration" and "Calibrate
and Enter Method Editing” .

Tap "Calibrate and Enter Method Editing" to enter the method editing screen,
then modify the step with parameters out of limit.

Tap “Cancel” tocancelthiscalibration operation.
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Note:
In case that the first running module is the constant speed module, the pump

will be calibrated according to the set flow rate in the constant speed module.
In case that the first running module is the constant dispensing module, the

pump will be calibrated according to the set dispensing volume and time in the

constantdispensing module.
In other cases, the pump will be calibrated according to the flow rate

corresponding to half of the maximum speed of the pump.

Calibration

Out of range !
Continue to calibrate ?

o

Error, over the upper limit

Figure 4-37
4.4.2 Weighing Calibration

The operation of weighing calibration is the same as that of volume calibration.
This method is more recommended for users with precision balances, and the
calibration results are more accurate. Please refer to Chapter4.4.1 for other
details.

Note:

The default density of the liquid is 1g/cm3, and in order to make the fluid
volume more accurate during weighing calibration, itis needed to set the
density firstly in the method configuration screen.
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Calibration

Target Weight: 6.665g

Actual Weight:

Calibrate

6. 665g/min cw Calibration factor:1.21

Figure 4-38
4.5 System Parameter Settings

From the standby screen, tap " n ” twice to switch to the system parameter
setting screen. Tap the icon to enter the parameter setting screen. The system
settings include six sub-screens: foot switch setting, communication setting,
external control setting, language setting, factory reset, and product

information. You can switch between different screens using the arrows
“Il ” and" R ~ onthetwosidesofthescreen.

System Settings

i

Setting:ext. ctrl, comm, foot switch, language, etc.

Figure 4-39
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4.5.1 Foot Switch Setting

Footswitch

990

Up-Run Up-Change Disabled

Figure 4-40

If you need to use the foot switch to control the start and stop of the pump, you
cansetthe control logicon thisscreen.

There are four options for the controllogic: Down-run, Up-run, Up-change, and
Disabled.

Down-run: When the foot switch is pressed, the pump runs, and when the foot
switchisunpressed, the pump stops.

Up-run: When the foot switch is pressed, the pump stops, and when the foot
switchisunpressed, the pump runs.

Up-change: Pressing and unpressingonceis avalid signal, which means
switching between running and stopping.

Disabled: The foot switch controlisinvalid.

Tapthe"<” keyatthetop left of the screentoreturn tothe system setting
interface. Tap the "OK" key at the top right of the screen to save the current
parameters.

Note:

1.  Whenitisneededtousethefootswitchto controlthe pump,the
Parameter Method 6 or Parameter Method 7 should be selected.

2. When the foot switch is used to control the start and stop of the pump, the

"Run"icononthestandbyscreenisinvalid.
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4.5.2 Communication Setting

Communication

Device 1D:

Baud Rate:

Parity:

USB and RS485 configuration

Figure4-41

When the pump is controlled by communication commands, the parameters
thatneed to besetare: pumpaddress, baud rate, and parity.

Pump address (Device ID): could be set as 1-32.

Baud rate: 1200bps, 2400bps, 4800bps, 9600bps, 19200bps, 38400bps.
Parity: EVEN, ODD, NONE.

Tapthe"<” keyatthetop left of the screen to return to the system setting
interface. Tap the "OK" key at the top right of the screen to save the current
parameters.

4.5.3 External Control Setting

External Control

Input:

Max Speed: (10. 0-100. 0)

Direction:

External control setting

Figure 4-42
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When external signals are used to control the start/stop, direction, and pump
speed, the parameters that need to be set are: type of speed controlsignal,
maximum pumpspeed corresponding to the maximum external control signal,
type of start control signal, and type of direction control signal.

Inputsignal: Itis controlsignal for pumpspeed, and there are four options: 0-
5V/0-10V/4-20mA/0-10KHz.

Maxspeed: the max speed corresponding to the maximum external speed
controlsignal.

Setrange:

Pump model L100-1F/L100-1FS | L300-1F/L300-1FS|L600-1F/L600-1FS

Max speed
setrange

10-100(rpm) 30-300(rpm) 60-600(rpm)

Run/Stop:signalto start the pump: Rising Edge, Falling Edge, Low Level, High
Level.

Direction: signalto control pump runningdirection: Rising Edge, Falling Edge,
Low Level, High Level.

Tapthe"<” keyatthetop left of the screentoreturn to the system setting
interface. Tap the "OK" key at the top right of the screen to save the current
parameters.

Note:

1.Whenitisneeded to use external signals to control the pump, the Parameter
Method 8 should be selected.

2.Pleasereferto Chapter 5.4 for the relationship between the signal types of
run/stop controland direction control and the control logics of the pump.

4.5.4 Language Setting

Switch to the language setting screenby tapping “IA” or “ Kl ,asshown

inthe figure below.There are two options: Chinese and English. Tap the “<
key at the top left of the screen to return to the system setting screen. Tap

ok or “I1”/“ KR tosavethecurrentlanguage setting.
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Language Setting

Language selection

Figure 4-43
Language Setting

* 0K’ key or ' Flip Arrow' to save,’ ¢’ to exit

Figure 4-44
4.5.5 Factory Reset

”» «“ ”»

Switch to the factory reset screenby tapping n or ,asshownin
the figure below. If you choose to restore the factory settings, all user settings

will be restored to the default values, so please operate carefully.
Tap the "<” key at the top left of the screen to return to the system setting

screen.

Factory Reset

Warning! Parameters will be restored to default.

Figure 4-45

51

LONGER Peristaltic Pump Drive Operating Manual

4.5.6 ProductInformation

Product informationincludes the product model, software version, and
hardware version.

Thescanningthe QR codeto link to Longer's official WeChat account for
learning more about the product.

Tapthe"<” key at thetop left of thescreentoreturntothe system setting
screen.

Baoding Longer Pre Pump Co., Ltd.

ALl rights reserved

Scan the QR Code for more information

Figure 4-46

5 External Control

The pump is equipped with a broad range of external control interfaces, with
two RJ11 interfaces as RS485 communication interfaces (Interface 1, Interface
2); one headset-jack interface as foot switch interface (Interface 3); one USB-B
interface as USB serial bus communication interface (Interface 4); one DB9-M
(Interface 5) and one DB9-F (Interface 6) as interfaces for external control
signals and statusinputand output.
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Description of external controlinterface panel

No.

Designation

Interface
1

Rs485 interface

Interface
2

Rs485 interface

Interface
3

Foot switch interface

Interface
4

USB communication
interface

Interface
5

External controlinput
interface

Interface
6

External control
outputinterface
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5.1 Communication Control

The intelligent peristaltic pump provides two RS485 interfaces and one serial
USB interface to complete the interconnection with the remote controller. The
remote controller control the pump by sending communication commands to
the pump. The pump supports Modbus RTU protocol. The communication
parameters need to be set before communication control, including pump

address (RS485), baud rate, and parity.

Pump address: could be setas 1-32.

Baud rate: 1200bps, 2400bps, 4800bps, 9600bps, 19200bps, 38400bps.
Parity: EVEN, ODD, NONE.

5.1.1 RS485 Communication (Interface 1, Interface 2)

The pump has two RS485 interfaces, and the two interfaces are connected in
parallel: they can be used as the input interface for the remote controller to
control the pump and can also be used as the output interface interconnected
with other pumps. The interface form is RJ11 (6-core telephone line plug). The
communication control is realized through RS485 input interface without
installing adriver. Theinterface definition is as follows:

RS485 interface

5.1.2USB Communication (Interface 4) + D-

The serial communication control by PC can
be realized through USB-B interface. It is
needed to connect to the PC (Windows 7 and
above) via the cable, and install the 4 3

correspondingdriver. ——
USBinterface
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5.1.3MODBUSRTU Protocol

LONGER Peristaltic Pump Drive Operating Manual

Maximum method Maximum method number of intelligent
Read-only 0x0118 number (MAX_Pro) pump
configuration
area
0x0119 | Maximum method Maximum method steps of intelligent
steps (MAX_Step) pump
Address Register .
segmenttype | address | Registername | write Read Meaning
0x0140- | Program mode Currentstep | Each step contains 32 words; for the
0x015f -Step 1 parameters | dataarrangementstructure, please refer
to the Appendix Table 9.
Last+ Program mode Currentstep | Thesame as above
0x0020 -Step2 parameters
Last+ Program mode Currentstep| Thesame asabove
0x0020 -Step3 parameters
Method P
programmin_g Last+ Program mode Currentstep| Thesameasabove
area (accessible|  0x0020 | -Step4 parameters
tointelligent
pump, setthe Last+ Program mode Currentstep | Thesame asabove
parameters of 0x0020 | -Step5 parameters
eachstep ofthe Lasts c st h b
current method) ast: Program mode urrent step esameasabove
0x0020 -Step6 parameters
Last+ Program mode Currentstep| Thesame asabove
0x0020 -Step7 parameters
Last+ Program mode Currentstep| Thesame asabove
0x0020 -Step 8 parameters
Last+ Program mode Currentstep| Thesame asabove
0x0020 -Step9 parameters
Last+ Program mode Currentstep | Thesame asabove
0x0020 - Step 10 parameters

Address Register .
segmenttype | address Registername Write Read Meaning
0x0000 Start/stop control Last written 0: Stop, 1: Run;
value
Control -
register 0x0001 Fast forward control Lalstwrltten 0: Stop, 3: Full speed forward;
segment vaue
0x0002 Fast backward control Last written 0: Stop, 2: Full speed backward;
value
0x0010 Work mode 3 Lastwritten 3: Program Mode;
value
0x0011 Method number 0~MAX | Lastwritten Forintelligent pumps,
_Pro value this addressisvalid when
“Work mode” wassetas3.
0x0040 Pump head model Currentsetting| Referto5.1.4for pump head
value definingrange
Configuration 0x0041 Tube model Currentsetting | Referto5.1.5for Tube
parameter value definingrange
register L L
segment 0x0042 Fluid coefficient ' When work modeio, {tlsvalld,
Current setting | when work mode =3, it changes
value with "method number".
Value range: 100-1000; value 100
corresponds to fluid coefficient
of 1,and value 1000 corresponds
to fluid coefficient of 10;
Forexample, for fluid coefficient
1.1,thevalueshould be 110.
. When work mode> 0, itis valid;
Currentsetting h kmode=3 itch
0x0043 Fluid density value w en”wor mode = v't"C anges
with "method number
Value range: 100-20000;
Value 100 correspondsto a
density of 0.1;
Value 1000 correspondsto a
density of 1;
Forexample, for fluid density
1.05, the value should be 1050.
0x0050 Pump address Read only Valuerange: 1-32
Other system
parameter 0x0051 Baud rate 0: 1.2kbps ,1: 2.4kbps,
segment Read only
2:4.8kbps ,3: 9.6kbps ,
4:19.2kbps ,5: 38.4kbps
0x0052 Parity Read only 0: ODD,1: EVEN, 2: NONE
Status register 0x008a Running method Current Currently running method
(read-only number method number| number
area) Current step Currently .
0x008b number running step Currently running step number
number

55

56



LONGER Peristaltic Pump Drive Operating Manual

5.1.4 Pump Head Definition in the MODBUS RTU Protocol

Correspondingvalue of pump head

No. |Pump head model Value No. Pump head Value
1 Undefined 0 11 DG15_24 10
2 DMD15_13 1 12 DG15_28 11
3 YZ1515X 2 13 12
4 YZII15 3 14 DG_6 13
5 YZ2515X 4 15 DG_10 14
6 YZI125 5
7 FG15_13 6
8 FG25_13 7
9 Bz15_13 8
10 Bz25_13 9

5.1.5 Tubing Definition in the MODBUS RTU Protocol
Corresponding value of tubing

No. Tube Value No. Tube Value
1 #13 0 26 0.76x0.86mm 25
2 #14 1 27 0.89x0.86mm 26
3 #19 2 28 0.95x0.86mm 27
4 #16 3 29 1.02x0.86mm 28
5 #25 4 30 1.09x0.86mm 29
6 #17 5 31 1.14x0.86mm 30
7 #18 6 32 1.22x0.86mm 31
8 #119 7 33 1.30x0.86mm 32
9 #120 8 34 1.42x0.86mm 33
10 #15 9 35 1.52x0.86mm 34
11 #24 10 36 1.65x0.86mm 35
12 #35 11 37 1.75x0.86mm 36
13 #36 12 38 1.85x0.86mm 37
14 0.5x0.8mm 13 39 2.06x0.86mm 38
15 Ixlmm 14 40 2.29x0.86mm 39
16 2x1Imm 15 41 2.54x0.86mm 40
17 3xImm 16 42 2.79x0.86mm 41
18 0.13x0.91mm 17

19 0.91x0.91mm 18

20 0.25x0.91mm 19

21 0.38x0.91mm 20

22 0.44x0.91mm 21

23 0.51x0.91mm 22

24 0.57x0.91mm 23

25 0.64x0.91mm 24
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5.2 Foot Switch Control (Interface 3)

In the foot switch control mode, the start and stop of the pump need to be
controlled by a foot switch.First, select Parameter Method 6 or Parameter
Method 7 (only for constant fluid transferring, and only has one constant speed
step, or only for constant dispensing, and only has one constant dispensing
step. The direction module can be used to set the running direction), then set
the foot switch control logic parameters (refer to Chapter 4.5.1). When return
to the standby screen, “Run” icon is invalid, and start/stop only can be
controlled by foot switch.

There are four options for the control logic: Down-run, Up-run, Up-change, and
Disabled.

Down-run: When the foot switch is pressed, the pump runs, and when the foot
switchisunpressed, the pump stops.

Up-run: When the foot switch is pressed, the pump stops, and when the foot
switchisunpressed, the pump runs.

Up-change: Pressing and unpressing once is a valid signal, which means
switching between running and stopping.

Disabled: The foot switch controlisinvalid.

Table 4: Foot switch functions-effective in Method 6 and Method 7
(headset-jackinterface, the coreis theGND terminal)

No. Function Signaltype Configuration parameter

Pressed to run;

Unpressed torun;
Pressed-unpressed to change;
Disable the function;

1 Start-stop Switch signal (relay contact signal)

controlinput

5.3 External Signal Control

To control the start/ stop, direction and pumpspeed by external signals:Firstly,
set the external control parameters through the system parameter editing
screen, then select the Method 8 (external control method) in the parameter
method. Then the pump will run according to the receivedexternal control

signals.
Referto Chapter 5.4 for definition of external signalinput terminals.
Enter the setting screen for external control parameters, as below:
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External Control

Input:

Max Speed: (10. 0-100. 0)

Run/Stop:

Direction:

External control setting

Figure 5-1
The parameters that need to be set are: type of speed control signal, maximum
pump speed corresponding to the maximum external control signal, type of
start controlsignal, and type of direction control signal.
Input signal: It is control signal for pump speed, and there are four options: 0-
5V /0-10V/4-20mA / 0-10KHz.
Max speed: the max speed corresponding to the maximum external speed
controlsignal.
Set range:

Pump model L100-1F/L100-1FS | L300-1F/L300-1FS|L600-1F/L600-1FS

Max speed 10-100(rpm) 30-300(rpm) 60-600(rpm)
setrange

Forexample: Theinputsignalis selected as 0-5V, and the maximumspeed is set
as 50rpm. When the input signal is 5V, the pump speed is 50rpm, and when the
inputsignalis3V,the pump speedis30rpm.

Run/Stop: signal to start the pump: Rising Edge, Falling Edge, Low Level, High
Level.

1. Rising Edge: pump status switches between running and stopping upon
receivingarising edge trigger signal.

2.  Falling Edge: pump status switches between running and stopping upon
receiving afalling edge trigger signal.

3. Low Level: pump runs when receiving a low level signal, and stops when
receiving a high level signal.

4. HighLevel: pump runs when receiving a high level signal, and stops when
receiving alow levelsignal.
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Direction: Rising Edge, Falling Edge, Low Level, High Level.

1.  Rising Edge: pump running direction switches between CW and CCW
upon receiving arising edge trigger sigmal.

2.  Falling Edge:pump running direction switches between CW and CCW
upon receiving a falling edge trigger sigmal.

3. Low Level: pump runs clockwise when receiving a low level signal, and
runs counterclockwise when receiving a high level signal.

4. High Level: pump runs clockwise when receiving a high level signal, and
runs counterclockwise when receiving a low level signal.

5.4 Definition of External Control Input Interface (Interface 5)

e

Control Input Interface (Male)

Pin 1: External start/stop control input. The start/stop control trigger mode
can be set as high level-start, low level -start, rising edge-change, falling edge-
change. The start/stop control signal can be logic level signal orswitch signal
(relay signal). Refer to Table 5.1 for details. Effective range of logic level signal:
High level: 5-24V, low level < 0.8V.

Pin 3: External runningdirection controlinput. The runningdirection control
trigger mode can be set as high level-CW, low level -CCW, rising edge-change,
falling edge-change. The runningdirection control signal can be logic level
signal orswitch signal (relay signal). Refer to Table 5.2 for details. Effective
range of logic levelsignal: High level: 5-24V, low level < 0.8V.

Pin 4: Speed controlsignal (4-20mA) input. Connected to 4-20mAsignal +. The
speedisin linear correlation with signal.

Pin 5: COM for start/stop signal, running direction signal, 0-5V/0-10V/0-10KHz
speedsignal,

Pin 8: Speed control signalinput (0-5V, 0-10V or 0-10KHz). Connected to 0-5V,
0-10Vor0-10KHzsignal+. The speedisin linear correlation with signal.

Pin 9: COM for the external speed control signal (4-20mA). Connected to 4-

20mAsignal -.
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Pin 2: Event triggersignalinput. Itisused for the event trigger module,
inputting external trigger logiclevel signal: 0-5Vsignal. (Refer to 4.3.4.13 Event

Trigger Module for details.)

Pin 6: Jump. Itis used for the jump module, inputting external trigger logic
levelsignal: 0-5Vsignal. (Refer to 4.3.4.15 Jump Module for details.)

Pin 7: Pause teminating. Itis used for the pause module. The pump pause state
isterminated by inputting an external trigger signal (0-5V logic level signal),
then the pump will continue next step operation.(Referto 4.3.4.11 Pause
Module for details.)

Note: For 0-5V logic level signal, 5Vis high level,and <0.8Vis low level.

Pin 5: COM for logic control signal: Event trigger, Jump, Pause terminating.

8
3
11— | 0-5V

Start/Stop  Direction 0-10¥

5 1 t ¢ 0-10KHz

Wiring Diagram of External Control Input Interface
(Speedsignalis0-5V/0-10V/0-10KHz)

4(+) 1
3
4-20mA  start/stop Directicn
o) % 5 * ?

Wiring Diagram of External Control Input Interface
(Speedsignalis4-20mA)

B

T 1
Pause
Terminating

5 1 t

Wiring Diagram of External Control Input Interface
(Logic Control Signal)

lump  Event Trigger
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Table 5.1 Details of external start/stop signal control
(compatible with logic level signal and switch signal)

No.| Setting Inputsignal Control logic Remarks
parameter | type
Pump runsat high
1 High level levelsignal, and stops
atlow levelsignal.
1.[Pin 1] connectstosignalinput +,
Pump runs at low level [Pin 5] connects to signalinput-.
2 Low level Signal, and stops at high 2. Effective low level signal: <=0.8Y,
levelsignal. effective high level signal: 5V-24V.
Logic level - 3. It.lsm thfeunstable sta.te when
signal Pump status switches theinputsignalvoltageis between

3 Rising edge betweenrunningand 0.8Vand5V. It may cause the
stopping uponreceiving malfunction of the system.
arisingedge trigger signal.

. Pump status switches

4 | Fallingedge between running and
stopping upon receiving
afalling edge signal.

The pump runs when the

5 High level relay contactis opened,
and stops when the contact
is closed.

The pump runs when the . .

6 Low level relay contactis closed, and [Pin 1] and [Pin 5] of the
stops when the contactis | external controlinterface
opened. arerespectively connected

o Pump status switches tothetwo leads of the
Switch signal bet i d switch (relay)
. relay signal etweenrunningan .

7 | Risingedge (relay signal) stopping when the
relaysignal changesfrom
closed to opened
Pump status switches
betweenrunningand

s | Falling edge stopping when the

relaysignal changesfrom
opened toclosed
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Table 5.2 Details of external direction signal control
(compatible with logic level signal and switch signal)

No. | Setting Input signal Control logic Remarks
parameter | type
Pump runs clockwise at high
1 High level levelsignal, and counterclockwise
atlow levelsignal.
1.[Pin 3] connects to signal
Pump runs clockwise at low input+, [Pin 5] connects to
2 Low level level signal, and counterclockwise | signalinput-.
at high level signal. 2. Effective low level signal:
Logic level : <f 0.8V, effective high level
signal Pump status switches between signal: 5V-24V.
3 | Risingedge CW and CCW upon receiving a 3.1tisin the unstable state
rising edge trigger signal. when theinputsignalvoltage
isbetween 0.8Vand 5V. It may
cause the malfunction of the
. Pump status switches between | gystem.
4 | Fallingedge CW and CCW upon receiving a
falling edge trigger signal.
The pump runs clockwise when
5 High level therelay contactis opened,and
runs counterclockwise when the
contactis closed.
The pump runs counterclockwise | [Pin 3] and [Pin 5] of
6 Low level when therelay contactis opened, the external control
and runs clockwise when the . .
contact s closed. interface are respectively
connected to the two
: N Pump running direction switches .
Switch signal
o (relaysigial) between CWand CCW when the leads of the switch
7 | Risingedge relaysignal changesfrom closed (relay).
toopened.
Pump running direction switches
between CW and CCW when the
8 | Fallingedge relaysignal changesfrom opened
toclosed.
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5.5 Definition of External Control Output Interface (Interface 6)

5 4 1§ 2 4
o 0 0o O ©

o o O O
9 8 7 6

External Output Interface (Female)
Pin 1: Run/stop output. When the motor runs, it outputs a low level signal; when
the motor stops, it outputs a high level signal.
Pin 3: External Output 1 (referto chapter4.3.4.14 to set the external control
output module). Thisisa OC gate signal. Pull-up resistor and power supply are
needed. Max power voltageis DC100V, max currentis 50mA. The factory default
OC gate signalis off.
Pin 4: External Output 2 (referto chapter4.3.4.14 to set the external control
output module). Thisisa OC gate signal. Pull-up resistor and power supply are
needed. Max power voltage is DC24V, max currentis 300mA. The factory default
OC gate signalis off.
Pin 5: COM for external output signal: start/stop output,running direction
output, external outputl, external output 2;
Pin 6: Reserved;
Pin 7:Running direction output. When the motor runs clockwise, it outputs a
low levelsignal; when the motor runs counterclockwise, it outputs a high level
signal.
Note:5Vis high levelsignal,and <0.8Vis low level signal.

6 RFID Identification of Pump Head and Tubing

This series of products have function of automatic identification of pump head

and tubing, which can help customers easily set the pump head and tubing.

6.1 Automatic Identification of Pump Head
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In the touch screen control mode, the pump head with identification label can
be scanned and identified under any screen when the pump stops (except for
the welcome screen). Lx00-1FS series products have a RFID identification
labelon the handle, as shown in the figure. When pump head attached with RFID
label close to theidentification area on the handle, the drive can identify the
model of the pump head automatically. Note: The side with the RFID label on
the pump head needs to face the identification area on the handle, and the

pump head can beidentified when the distance is less than 2cm.

Forexample: Scana DG-2-B pump head and enter the tubing setting screen
correspondingto the pump head, as shown in the figure below:

Tubing Setting

©00060

6 0.95x0.86 109%0.86  114x0.86  1.22x0.86

> After selecting the required tubing or scanning the tubing label, tap "OK" to
save the pump head and tubing settings for current method. If there is
parameter out of limit with the updated pump head and tubing settings, the
pump will return to the method editing screen. If there is no parameter out of
limit, the pump will return to the the screen before scanning pump head.

> Tap “<” tocancelthescansettingand returnto the screen before scanning
pump head.
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6.2 Automatic ldentification of Tubing

In the touch screen control mode, the tubing (package) with identification
label can be scanned and identified under any screen when the pump stops
(except for the welcome screen). Lx00-1FS series products have a RFID
identification labelon the handle, as shown in the figure. When tubing package
attached with RFID label close to the identification area on the handle, the
drive can identify the tubing size automatically. Note: The side with the RFID
label on the tubing package needs to face the identification area on the
handle, and the tubing size can be identified when the distance is less than
2cm.

Example 1: The scanned tubingis suitable for the currently selected pump head.
The pump head of the current method isYZ1515x, and a 25 # tubingis scanned,
then pump entersthe tubing setting screen, and the 25 # tubingis selected, as
showninthe following figure:

Tubing Setting

8

134 148 194 16# 17#

> Tap "OK" to save the tubing setting for current method. If there is parameter
out of limit with the updated tubing setting, the pump will return to the
method editing screen. If there is no parameter out of limit, the pump will
return to the the screen before scanning tubing.

> Tap “<” tocancelthescansettingand returntothe screen before scanning
tubing.
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Example 2: The scanned tubingis not suitable for the currently selected pump
head. The pump head of the current method is BZ15-13, and a 13# tubing is
scanned, then a promptis given, as shown in the following figure:

Configuration Edit

Parameter>>

Pump Head: I
Tubing identified
mismatches the Pump Head
method applied.

Change m

> Tap “OK” to return to the screen before scanningthe tubing without
making any changes.

> Tap "Change" to enter the method configuration screen to manually set the
pump head and tubing.
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7 Appendix

Table 1: Applicable Pump Head and Tubing, and Reference Flow Rate

Applicable| Applicable Reference flow ratewith silicone tubing
Applicable | silicone Pharmed (single channel)
pumphead| tubing tubing L100-1F/ L300-1F/ L600-1F/
L100-1FS L300-1FS L600-1FS
YZ1515x 134 L4# | 134, 144 6.3ulL/min- | 6.3uL/min- 6.3ul/min-
194, 164 | 194 16 366mL/min | 1100 mL/min | 2200 mL/min
vZil15 25#. 1T#, 25#. 1T7#.
18# 18#
13#. 14#.
FG15-13 194, 16#. | 13#. 144, 6.3uL/min- | 6.3ulL/min- 6.3uL/min-
25#. 1T#, 19#, 16# 358mL/min 1075 mL/min | 2150 mL/min
18#
DMD15 2*13#s 2:13#\
13-B 27 L4, 27144, 13ul/min- | 13ul/min- 13ul/min-
27194#, 27194, 345mL/min | 1035mL/min | 2070 mL/min
2*16# . 2*16#
2*25#
DG15-24 16#. 25#. Not 81lul/min- 81luL/min- 81lulL/min-
) 174 recommended | 300 mL/min | 900 mL/min 1800 mL/min
25uL/min- 25ul/min- 25ulL/min-
-13- 144 14#
BZ15-13-A 25mL/min 75mL/min 150 mL/min
BZ15-13-B 16# 16# 76uL/min— 76uL/min— 76uL/min»
76 mL/min 230 mL/min 460 mL/min
BZ15-13-C 254 254 160ul/min- 160ulL/min- 160ulL/min-
160 mL/min 480 mL/min 960 mL/min
174 Not 266uL/min- 266uL/min- 266ulL/min-
BZ15-13-D recommended | 266 mL/min 800 mL/min 1600 mL/min
V72515 154, 24k Not 160uL/min- 160uL/min- 160uL/min-
X > recommended | 266mL/min | 800mL/min | 1600 mL/min
YZ1125 15#, 24#. Not 160ul/min- 160ulL/min- 160ul/min-
35#. 36# |recommended| 500mL/min | 1500 mL/min | 3000 mL/min
Not 228ul/min- 228ul/min- 228ul/min-
FG25-13 | 15#, 24# recommended | 321 mL/min 965 mL/min 1930 mL/min
B725-13-B 244 Not 266uL/min- 266ulL/min- 266uL/min-
recommended | 266mL/min 800mL/min 1600mL/min
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<3. <3.
DG-1-A ID<3.17mm | ID<3.17mm
© Wall Wall
thickness: thickness:
0.8-Imm 0.8-1Imm
ID<3.17mm
Wall Not
DG-2-A hi ~ |recommended
(©) thickness:
0.8-Imm
ID<3.17mm
DG-4-A l’yf”k ‘ Not 0.20uL/min-48mL/min
(@) ckness: | recommended (recommended pump speed <100rpm)
0.8-1mm
ID<3.17mm
DG-6-A | Wall Not
© thickness: |recommended
0.8-1mm
ID<3.17mm
DG-8-A wall Not ted
© thickness: |recommende
0.8-Imm
ID<3.17mm | ID<3.17mm
DG-1-B | wall Wwall
(D) thickness: thickness:
0.8-Imm 0.8-1mm
ID<3.17mm | ID<3.17mm
DG-2-B W?“ W?“ 0.16uL/min-39mL/min
(D) thickness: | thickness: (recommended pump speed <100rpm)
0.8-Imm 0.8-1mm
ID<3.17mm
DG-4-B | || Not
(D) thickness: |recommended
0.8-Imm
<
DG15-28 | D=3 1p<3 17mm
wa
thickness: Wall 0.21ul/min-77mL/min
0.8-1mm thickness: (recommended pump speed <100rpm)
and 134, 144 | 0-8-1mm
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Note: The flow ratein above tableis only for the reference,which were tested at
theindoortemperature(about20°C) with water. When it comes to selecting
pump heads and tubings based on flow rate, the effects of tube attenuation and
liquid viscosity on flow need to be considered.
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Table 2: Function & Specification

LONGER Peristaltic Pump Drive Operating Manual

In Parameter Method 8, the start, stop, direction and pump speed are controlled

Pump L100-1F-A |L100-1FS-A|L300-1F-A |L300-1FS-A ) )
model | L100-1F-B |L100-1FS-B|L300-1F-B | L300-1Fs-B| ~c00'tF | L60O-IFS
Autor‘n‘atic‘ No Yes No Yes No Yes
identification
of pump head
and tubing
Speed 0.1rpm-100rpm CW/CCW | 0.1rpm-300rpm CW/CCW | 0.1rpm-600rpm CW/CCW
Speed When the pump speed is less than 100rpm, the
. 0.1rpm Lo K .
resolution resolutionis 0.1rpm; when the pump speed is more
than 100rpm, the resolutionis 1rpm

Flow rate | 0.16ul/min-500ml/min 0.16ul/min-1500ml/min | 0.16ul/min-3000ml/min
Power L100-1F-A/L300-1F-A: AC220V%20%,50HZ/60Hz AC100V-240V,

supply L100-1F-B/L300-1F-B: AC110V*20%,50HZ/60Hz 50HZ/60Hz

Dispensing 100uL-9999L (Accuracyof 2% with calibration)

volume

Calibration| Enter the measured pumping volume and automatically calibrate the flow rate
function and dispensingvolume

Display 7-inch high-definition color LCD with display resolution of 1024 X 600;
Display Chinese or English, which is settable

language

Control Touch screen control, foot switch control, external signal control,

mode communication control
Work mode| Programming

Parameter Seven parameter methods can be customized and saved, one external control
;netf;od method is preset, and each method parameter can be directly called.
unction

Programming
function

Running control module (which can be used independently):

Fluid transferring control: Constant speed, ramp up, ramp down, stepped up,
stepped down, sine

Dispensing control: constant dispensing, incremental dispensing, decremental
dispensing

Logic control module (steps can be triggered through external signals and pump
status can be output to other equipment; refer to[Table 5] for details):
Direction, delay, event trigger, external control output, pause, jump, loop, stop
Multiple function modules can be configured in combination for multi-step and
complex fluid transferring
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External
signal by digitaland analo.gsig.nals; referto[Ta.bleB] fordetails. . .
control Start-stop control/direction control: logic level signal and switch signal are
optional.
Speed control: 0-5V/0-10V/4-20mA/0-10kHz is optional with uniforminterface,
and the maximum speed can be set.
Commun- Modbus protocol, multiple baud rates (1200/2400/4800/9600/19200 /
ication 38400bps), USB and RS485 (RJ11) interface for connection, refer to
function [Table 6] for details.
Status 1. Outputlogic level signalto indicate the pump running status and
output direction status; referto[Table 3] for details.
2. Output switch signal at the specified step of the programmed method
through the "External Control Output" module; refer to [Table 5] for details.
Foot Through the dedicated headset-jack interface, in Parameter Method 6 or
switch Parameter Method 7 (only for constant fluid transferring, and only has one
control constant speed step, or only for constant dispensing, and only hasone
constant dispensing step. The direction module can be used to set the
runningdirection), the foot switch can be used to control the start/ stop
of the pump; referto[Table 4] for details
Parameter| yemorize the working parameters set before power off;
Memory
Animation| Animated graphics show the runningand direction status information
function of the pump;
Prime Fastfiling oremptying at full speed to achieve pre-treatmentand
function post-treatment of liquids
Scheduled| Theusercansetthe delaystarttime, and the pump canstartrunning at
start desired time.
function
Fluid The user can set the fluid coefficient, which is convenient for adjusting and
coefficient| calibratingthe flow rate of viscous liquid;
setting
Back Antidrip through setting back suction angle and the suction delay time
suction
function
Dispensing
volume 0.001uL-9999L

settingrange
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i : Module Function
Dispensing | (,55-9000s

time and Constant | Transferthe fluid with constant flow rate. Parameters of flow rate, volume,
intervaltime speed time can be set. Refer to Table 8 for parameter details.

settingrange

: : Ramp up Transfer the fluid according to alinearly increaing curve. The starting flow rate,
Dispensing ending flow rate, running time, and other key parameters can be set. Refer to
cyclesetting 1-999999 (0 for unlimited) Table 8 for parameter details.

range Ramp Transfer the fluid accordingto a linearly decreaing curve. The starting flow rate,
Fluid 15-9000s (0s means continuous transferring without time limit) down ending flow rate, running time, and other key parameters can be set. Refer to
transferring Table 8 for parameter details.

time setting Transfer the fluid according to evenly stepped increasing flow rate. The starting
range Stepped up

flow rate, step time, step increment, step numbers and other key parameters
can be set. Refer to Table 8 for parameter details.

Backsuction | 4 00s-60.00s
delay time

settingrange

Stepped | Transferthefluid accordingto evenly stepped decreasing flow rate. The starting
down flow rate, step time, step decrement, step numbers and other key parameters
can be set. Refer to Table 8 for parameter details.

Program The user can upgrade the firmware of the pump through a PC, which i T - ] ]

download facilitates the updating of subsequent versions. Constant Plspense.theflwdwnh conste?n.tvolume.Dlspensmgvolue,.tlme,chlesand

function . . interval time can be set. Thefilling output parameter and dispensing volume
B dispensing could be used to calculate other parameters for customer convenience. Refer

IPrating IP31; to Table 8 for parameter details.

EMC Key indicators reach or exceed level Il; refer to [Table 7] for details. Decremental| Dispense the fluid with decremental volume. Refer to Table 8 for parameter

Operating Operating temperature: 0°C~40°C, relative humidity: <80%; dispensing | details.
environment

Incremental| Dispense the fluid with incremental volume. Refer to Table 8 for parameter

dO'utline. 180mm X 291mm X 236mm (Length X width X height); dispensing | details.
menen Sine Transfer the fluid according to Sine Curve. Refer to Table 8 for parameter
Total weight | 5.0Kg; details.

Direction | Setthe fluid transferring direction as CW or CCW.

The pump can be temporarily stopped during operation by using pause

Pause module. The pause state will be terminated by receiving an external trigger
signal,or manually pressing the "Continue" button that appears on the
running screen, and continue to execute the next stepsin the method.

Loop Repeatedly execute some stepsin sequence (from the start step to
the end step).

Event When pump receives trigger signal, the pump willimmediately stop the
. currentoperation (including the loop), and instead, execute the jump step
Trigger . .
setintheeventtrigger module.

Del Pump can be temporarily stopped for a period of time during the running

elay

process by using delay module, which can be used at the beginning of a
method for schedule start time or between modules for temporarily stop.
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Jump When the pumpisrunningthe jump module and receiving a jump signal,
the pump willimmediately stop the current operation and go to execute
thesetjump stepinthejump module.

External . . . .

control Pump will output 2 signals when pump is running the external control

output module.

output

End End moduleis always used at the last step in a method, to represent the
n termination of the method.

Table 3: External Control Functions

No. Function

Pin

Signaltype

Configuration
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Note: External control functionis effective in Method 8 (D1 istheinput
interface and D2 is the outputinterface)

Table 4: Foot Switch Control Function

controlinput

Pressed-unpressed to change;
Disable the function;

No. Function Signaltype Configuration parameter
Pressedtorun;
1 Start-stop Switch signal (relay contact signal)| Unpressed to run;

Note 1: This functionis only valid in Method 6 and Method 7;

Table 5: External Control Programming Functions

No. Function Pin Signaltype Signél‘ ) Configuration
specifications | parameter
D1-Pin2 Leveljumpsignal, Triggered by
1 | Eventtrigger (Rising edge or falling edge) 5V ri§ingedge;
function Tr|ggered by
D1-Pin5 COM falling edge;
Jump step
. Logic level signal .
2 Jum D1-Pin6 (high level: 5V; low level: High level;
p <0 5V Low level;
function <0.8V) Jump step
D1-Pin5 COM
Pause D1-Pin7 tzvzliﬁgﬂisr:gr:jl, g)ising TriggETGd by
3 terminating g geag sy r|§|ngedge;
function D1-Pin5 com Triggered by
falling edge;
Programmin D2-Pin3 OC gate signal Max power On, OFF
4 8 8 voltage DC Factory
status output1
D2-Pins 100V, max default OC
-Fin CoMm current50mA | gatesignal
is off
. D2-Pin4 OC gate signal Max power On, OFF
5 sPtraotirsa;TJT;Et% ] voltage DC Factory
D2-Pin5 CoM 24V, max default OC
current300mA|  gatesignal
is off

parameter
L.Logiclevelsignal 1.High level - start,
DL Pinl Effective range of level signal: 2.Low level - start,
1 Start/stop -Fin High level: 5-24V, low level < 0.8V| 3.Risingedge -
controlinput 2.Relay contact signal change,
4.Falling edge -
DI1-Pin5 | COM of start/stop controlsignal | change.
) Run/stop D2-Pinl | High level: 5V, low level < 0.8V Pump runs: Low level
statusoutput | . CVOM of run/stop status output Pump stops: High level
signal
1.Logic levelsignal L.High level - CW
D1.Pin3 Effective range of level signal: 2.Low level -CW
3 Direction High level: 5-24V, low level < 0.8V| 3.Risingedge -
controlinput 2.Relay contactsignal change,
4.Falling edge -
D1-Pin5 | COM of direction control signal change.
Direction D2-Pin7 | High level: 5V, low level < 0.8V MOtC‘[”“TSCW:
4 status output Low leve
D2-Pin5 COM of direction status output Motor runs CCW:
signal High level
s | Speed control by D1-Pin8 | 0-5Vsignal+ Maximum speed
0-5Vsignal DI1-Pin5 | COM of 0-5V control signal corresponding to 5V
6 Speed controlby D1-Pin8 | 0-10Vsignal+ Maximumspeed
0-10V D1-Pin5 | COMof 0-10V controlsignal correspondingto 10V
7 Speed control D1-Pin8 | 0-10kHzsignal+ Maximum speed
by 0-10kHz D1-Pin5 | COM of pulse signal corresponding to
10KHz
8 speed control D1-Pin4 | 4-20mAsignal + Maximums;.)eed
by 4-20mA D1-Pin9 | 4-20mAsignal- corresponding to
20mA
75

Note: D1listheinputinterfaceand D2 isthe outputinterface.
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Table 6: Modbus RTU Protocol

Address
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Register | Register : ;

Write Read Meanin
segment | ,gdress name &
type

0x0000 | Start/stop Last written 0: Stop, 1: Run;
control value
0x0001 Fast Last written 0: Stop, 3: Full speed
forward value forward;
control
0x0002 Fast Last written 0: Stop, 2: Full speed
backward value backward;
control
Control - 0: d 1 Flow. 2:
register 0x0010 |Work mode 0. 1. Lastwritten - speed, 1: Flow, Z:
segment 2.3 value Dispense, 3: Program
sequence;
0x0011 Method 0~MAX_Pro | Lastwritten Forintelligent pumps,
number value this addressisvalid
when “Work mode”
was set as 3.
0x0012 Control Setting Last written 0: Internal control,
source range value 1: External control,
2: RS485,
3:Foot switch;
0x0040 | Pump head Currentsetting | Referto 5.1.4 for
model value pump head defining
range
0x0041 |Tube model Currentsetting | Referto 5.1.5 for Tube
value definingrange
When work mode>0,
itisvalid; whenwork
mode =3, itchanges
Fluid Current setting \‘/"”lth ”mEthofOT)”f(‘)ggr"
0x0042 - l aluerange: - H
Configur- coefficient vae value 100 corresponds
ation to fluid coefficient of 1,
parameter andvalue 1000
register corresponds to fluid
segment coefficient of 10;

Forexample, for fluid
coefficient 1.1, the
value should be 110.

7

When work mode> 0, itis
Configur- valid; when work mode =3,
ation itchanges with "method
parameter | o 0043 Fluid Currentsetting | number"
register density value Valuerange: 100-20000;
segment Value 100 corresponds to
adensity of 0.1;
Value 1000 corresponds to
adensity of 1;
Forexample, for fluid
density 1.05, the value
should be 1050.
Pump | Change Valuerange: 1-32,
0x0050 | 5 qdress withg itbecomegsvalid
original immediately after
address the change
Other 0: 1.2kbps,
system 1: 2.4kbps,
parameter| 0x0051 Baud 0-5 2: 4.8kbps,
segment rate 3: 9.6kbps,
4: 19.2kbps,
5: 38.4kbps
0x0052 | Parity 0-2 (2) 88[,3]%1: EVEN,
Running Current method | Currently running method
Status 0x008a | method number number
register number
(read-only
area) oxo08b | Current Currently Currently running step
step running number
number step number
0x011g | Maximum Maximum method number
method of intelligent pump
Read-only number
configurat- (MAX_Pro)
jonarea
Maximum
0x0119 | method Maximum method steps
steps of intelligent pump
(MAX_Step
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Address .
Register Register . .
Write Read M
segment | ,ydress name eaning
type
Each step contains
64 bytes; for the
o0x0140- | p dataarrangement
X f- roggram Current step structure, please
0x015 rsno el_ parameters refertothe
tep Programming Guide
for Host computer
Software of
Intelligent Pump.
Last+0x | Program
0020 modge— Current step The same as above
Step2 parameters
Method Last+0x | Program Current step
program- | 0020 mode - parameters The same as above
mingarea Step 3
(accessible Pro
Last+0x gram
tointellig- | ;050 mode - Currentstep | 1phosameasabove
parameters
entpump) Step 4
Last+0x | Program
0020 mode - Currentstep | Thesameasabove
Step 5 parameters
Last+0x | Program Current step
0020 mode - parameters The same as above
Step 6
Last+0x Program Currentstep | _ b
0020 mode - parameters esameasabove
Step7
Last+0x | Program
0020 modge— Currentstep The same as above
Step8 parameters
Last+0x | Program Current step
0020 mode - parameters Thesame asabove
Step9
I(.)g;to+0x Program Current step Th b
mode - parameters esameas above
Step 10

Table 6.1: Pump Head Definitionin Modbus RTU Protocol
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No. | Pumphead model Value No. Pump head Value
1 Undefine 0 11 DG15_24 10
2 DMD15_13 1 12 DG15_28 11
3 YZ1515X 2 14 DG_6 13
4 YZII15 3 15 DG_10 14
5 YZ2515X 4
6 YZI1125 5
7 FG15_13 6
8 FG25_13 7
9 Bz15_13 8
10 Bz25_13 9

Table 6.2: Tubing Definition in Modbus RTU Protocol
Correspondingvalue of tubing

No. Tube Value No. Tube Value
1 #13 0 26 0.76x0.86mm 25
2 #14 1 27 0.89x0.86mm 26
3 #19 2 28 0.95x0.86mm 27
4 #16 3 29 1.02x0.86mm 28
5 #25 4 30 1.09x0.86mm 29
6 #17 5 31 1.14x0.86mm 30
7 #18 6 32 1.22x0.86mm 31
8 #119 7 33 1.30x0.86mm 32
9 #120 8 34 1.42x0.86mm 33
10 #15 9 35 1.52x0.86mm 34
11 #24 10 36 1.65x0.86mm 35
12 #35 11 37 1.75x0.86mm 36
13 #36 12 38 1.85x0.86mm 37
14 0.5x0.8mm 13 39 2.06x0.86mm 38
15 IxImm 14 40 2.29x0.86mm 39
16 2x1Imm 15 41 2.54x0.86mm 40
17 3xImm 16 42 2.79x0.86mm 41
18 0.13x0.91mm 17
19 0.91x0.91mm 18
20 0.25x0.91mm 19
21 0.38x0.91mm 20
22 0.44x0.91mm 21
23 0.51x0.91mm 22
24 0.57x0.91mm 23
25 0.64x0.91mm 24
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Table 7: EMC items

Emission Part
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Voltage Dips
and
Interruptions

EN61326-1:2013

EN61000-4-11:
2004 +A1:2017

0% UT for 0.5per
0% UT for 1per
70% UT for 25per Pass
0% UT for250per
UTis Supply Voltage

Table 8: Parameter List of Programming Modules

Table 8 (1): Parameter list of Constant Speed Module

Item Standard Method Requirement |Result
Conducted
Emissions at
Mains EN61326-1:2013 | EN55011:2016+A1:2017 | Group 1ClassA | Pass
Terminals
(150KHz-
30MHz)
Radiated
Emissions
(30MHz- EN61326-1:2013 EN55011:2016+A1:2017 Group 1ClassA | Pass
1GHz)
Harmonic
Current EN61326-1:2013 EN61000-3-2:2014 Class A Pass
Emission
Voltage
Fluctuations| EN61326-1:2013 EN 61000-3-2:2013 Clause 5 of Pass
and Flicker EN 61000-3-3
Immunity Part
Item Standard Method Requirement Result
Electrostatic| EN61326-1:2013 | EN61000-4-2:2009 | 4kVContactDischarge| pyqs
Discharge 8kVAirDischarge
Fadiateftj EN 61000-4-3: 3V/m, 80%, 1kHz Amp. Mod.
(?Onl\q/lllj-im-zy7 EN61326-1:2013| 2006+A1:2008+ | 3V/m,80%,1kHzAmp. Mod.

Z-2. A2:2010 1V/m, 80%, 1kHz Amp. Mod.| Pass
GHz)
Electrical Fast 1kv
Transients/ . ) 5/50ns Tr/Td
Burst at Power EN 61326-1:2013 | EN61000-4-4:2012 5kHz Repetition Pass
Port Frequency
Surgeat . EN61000-4-5:2014 | 1.2/50psTr/Td
Power Port | EN61326-1:2013 +A1:2017 0.5kV LinetoLine Pass

1kV Lineto Ground

Conducted
Immunity at 13Vrms (emf),80%,
PowerPort | EN61326-1:2013 | EN61000-4-6:2014 | 1kHzAmp. Mod. Pass
(150kHz-80
MHz)

Constant speed module
Setting Parameter . .
parameter Type range Resolution | Unit Remarks
Flowrate |Settingvalue|0.001-9999 | 0.001 uL/min , Minimum flow< Flow rate
mL/min < Maximum flow
Minimum volume =Minimum
Volume Settingvalue|0.001-9999 | 0.001 uL, mL flow rate * 0.5sec
Maximum volume =Maximum
flow rate* 9000sec
. 0,1-9000 0.001 sec 0 meansunlimited, 1sec-
Time Setting value 9000sec
0.1-150 0.001 min 0.1min-150min
Back suction
uet! Setting value| 0-999 1 Degree
angle
Table 8 (2): Parameter List of Ramp Up Module
Constant acceleration running module
Setting Parameter . .
parameter Type range Resolution | Unit Remarks
Starting Setting value|0.001-9999 | 0.001 uL/min, Minimum flow < Starting
flow rate mL/min flow rate < Maximum flow
. Initial flow < Ending flow
Ending flow | Setting value|0.001-9999 | 0.001 ul/min, | < Maximum flow
rate mL/min
. 0, 1-9000 0.001 sec 0 means unlimited,
Time Settingvalue 1sec-9000sec
0.1-150 0.001 min 0.1min-150min
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Table 8 (3): Parameter list of Ramp Down Module Table 8 (5): Parameter list of stepped down module
Constantdeceleration running module Step deceleration running module
Setting Parameter . . Setting Parameter . .
parameter Type range Resolution | Unit Remarks parameter Type range Resolution | Unit Remarks
Starting | Settingvalue|0.001-9999 | 0.001 ul/min, | Minimum flow < Starting Starting | Settingvalue|0.001-9999 | 0.001 ul/min, | Minimum flow < Starting
flow rate mL/min flow rate<x Maximum flow flow rate mL/min flow rate< Maximum flow
Ending flow | Settingvalue |0.001-9999 | 0.001 ul/min, Minimum flow< Ending Step Setting value |0.001-9999 | 0.001 ul/min,
rate mL/min flow rate < Initial flow decremen mL/min
Number of Setting value 1-99 1 None lisequivalenttonostep
Setti ( 0,1-9000 0.001 sec 0 means unlimited, steps
Time ettingvalue )
g 1sec-9000sec 0,1-9000 0.001 sec 0 meansunlimited,
0.1-150 0.001 min 0.1min-150min 1sec-9000sec

Steptime |Settingvalue

0.1-150 0.001 min 0.1min-150min

Table 8 (4): Parameter list of stepped up module

Note: The abovementioned five modules are provided with the displayed values of the

Constant deceleration running module maximumflowrateandtheminimumflowrate;themaximumflowrateiso.btlained
- from the flow curve of the set pump head & tube @max pump speed. The minimum
Setting Type Parameter | o lution | Unit Remarks flow is obtained from the flow curve of the set pump head & tube @0.1rpm.
parameter range
Starting Settingvalue|0.001-9999 | 0.001 uL/min, Minimum flow < Starting Table 8 (6): Parameter list of constant dispensing module
flow rate mL/min flow rate< Maximum flow
. Uniform dispensing running module
Step Setting value|0.001-9999 | 0.001 uL/min,
: mL/min Setting Parameter . .
increment
parameter | 1YP® range Resolution | Unit Remarks
. . X Minimum volume = Minimum
Number of |Settingvalue|  1-99 1 None Lisequivalenttono step Dispensing | setting value 0.001-9999 | 0.001 uL/min, | flow rate *0.5sec
steps volume mL/min Maximum volume = Maximum
flow rate *9000sec
Steptime | Settingvalue 0,1-9000 0.001 sec 0 meansinfinite, 1sec-9000sec Dispensing
i i
. i 0.5-9000 0.001 sec 0.5sec-9000sec
0.1-150 0.001 min 0.1min-150min time; Settingvalue
Interval : . .
time 0.1-150 0.001 min 0.1min-150min
Dispensing | Settingvalue| g 1.999999| 1 None 0means unlimited
times
Filling . Depending on the dispensing
Output Settingvalue|  1-3600 ! se¢ time and interval time
Back suction . Back suction speed is the max
Settingvalue -
delay time & 0-60 0.01 sec speed of the pump.
Backsuction|  Setting 0-999 1 Degree
angle value

Note: After adjustments to the outputvalue are made, the dispensing time is adjusted
accordingly.
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Table 8 (7): Parameter list ofincremental dispensing module Table 8 (8): Parameter list of decremental dispensing module
Incremental dispensing module Decremental dispensing module

Setting Parameter . . Setting Parameter . .

parameter Type range Resolution | Unit Remarks parameter Type range Resolution | Unit Remarks
Starting | setting value|0.001-9999 | 0.001 uL, miL Starting | settingvalue|0.001-9999 | 0.001 uL, miL

Dispensing Dispensing

volume volume

g'r;r;_?nsmg Setting value[0.5-9000 | 0.001 sec 0.5sec-9000sec glrzzfénsmg settingvalue|0.5-9000 | 0.001 cec 0.550¢.9000s6c
Inter’val . . . Inter’val . . .
time 0.1-150 0.001 min 0.1min-150min time 0.1-150 0.001 min 0.1min-150min
Step Settingvalue| 0,001-9999 | 0.001 uL, mL Step Settingvalue| ,001-9999 | 0.001 ul, mL

increment increment

Number of X Number of .

steps Settingvalue| 1-99 1 None steps Settingvalue| 1-99 1 None

Qispensing Settingvalue| 1.999999 1 None qiSpenSing Settingvalue| 1-999999 1 None

times times

Back suction . Back suction speed isthe max Back suction . Back suction speed is the max

Settingvalue - Settingvalue -

delay time & 0-60 0.01 sec speed of the pump. delay time & 0-60 0.01 sec speed of the pump.
Back suction|  Setting 0-999 1 Degree Backsuction|  Setting 0-999 1 Degree

angle value angle value

Table 8 (9): Parameter List of Sine Module

Sine Module
Setting Parameter . .
parameter Type range Resolution | Unit Remarks
Offset Settingvalue|0.001-9999 | 0.001 uL/mip s Amplitude <offset
mL/min
: : E uL/min ,
Amplitude |Settingvalue|0.001-9999 | 0.001 L fmin Amplitude <offset
Period Settingvalue| 5-9000 0.001 sec
1-9000 0.001 sec 1sec-9000sec
Time Settingvalue
0.1-150 0.001 min 0.1min-150min
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Table 8 (10): Parameter List of Control Module

Controlmodule
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Table 9 Modbus RTU Protocol Data Structure Table for Steps

Method programming area starts from address of 0X0140. Each step contains
32 words, offset by 0X0020. The method has a maximum of 10steps, which must
be ended with End Module.

Table 9 (1) Constant Speed Module

Constant Speed

Words | Offset
Parameter
Count | address Note

Module ID(11) 1 0x00 ModuleID: 11, indicates current step is constant
speed module.

Null 1 0x01 Reserved

Control Setting Parameter
Type
module parameter P range Remarks
Direction Running Settingvalue | Clockwise, Single choice
module direction counterclockwise
Single choice
Pause Signaltype Settingvalue | Risingedgeor .
module & g falling edge The “Continue
buttonisalways
effective.
Numberof loops | Settingvalue oo 0or1-1000 comeans infinite loop
Loo .
modpule Start step Settingvalue 1-7
End step Setting value -8 Greater than the start

step value

Eventtrigger

Triggermethod | Settingvalue | Risingedgeor

Single choice

Low address: low order word of the data, high
address: high order word of the data

Data format: contains 4 integers and 4 decimals.
Example: send the data of 12345, means 1.2345.
send the data of 12345000, means 1234.5
Datarange: 10000-90000000

Runningtime 2 0x02

Backsuctionangle| 1 0x04 Datarange: 0-999 (unit: degree)
Unitofrunningtime| 1 0x05 sec: 0; min: 1

Null 2 0x06 Reserved

Null 1 0x08 Reserved

Null 1 0x09 Reserved

Null 2 0x0A Reserved

module falling edge
Jump Setting value 2-10
Delay 0.5sec-9000sec The unitissetassec
module Delay Settingvalue
0.1min-150min Theunitissetasmin
Jump Inputsignal Settingvalue Low level, Single choice
module high level
Jump step Settingvalue 2-10
External . : .
Output1 Settingvalue On, Off Single choice
control
output
module Output2 Setting value On, Off Single choice
End
None
module
87

Low address: low order word of the data, high
address: high order word of the data

Data format: contains 4 integers and 4 decimals.
Example: send the data of 12345, means 1.2345;
send the data of 12345000, means 1234.5

Flow rate 2 0x0C | patarange: referto flow rate curve of
corresponding pump head and tubing. Example:
max flow rate of the pump head and tubingis
460mL/min. When set the flow rate unit as
mL/min, the max data of flow rate sentto pump
is4600000.

Unit of flow rate 1 0x0E ul/min: 0; ml/min: 1
Null 1 0xO0F Reserved
Null 2 0x10 Reserved
Null 1 0x12 Reserved
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Table 9 (2) Ramp Up Module
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Table 9 (3) Ramp Down Module

Ramp Up
Words | Offset
Parameter | count | address Note
ModuleID(17)| 1 0x00 | ModuleID:17,indicates currentstep isramp up module
Null 1 0x01 Reserved
Low address: low order word of the data, high address:
high order word of the data
Starting 2 0x02 | Dataformat:contains4integersand4decimals. Example:
flow rate send the data of 12345, means 1.2345; send the data of
12345000, means 1234.5
Datarange:refer to flow rate curve of corresponding
pump head and tubing. Example: max flow rate of the
pump head and tubingis 460mL/min. When set the flow
rate unitas mL/min, the max data of flow rate sent to
pump is4600000.
Unit of ) )
starting flow| 1 0x04 | ul/min: 0; ml/min: 1
rate
Null 1 0x05 | Reserved
Low address: low order word of the data, high address:
high order word of the data
Endingflow| 2 ox06 | Dataformat: contains4integersand4decimals. Example:
rate send the data of 12345, means 1.2345; send the data of
12345000, means 1234.5
Datarange: refer to flow rate curve of corresponding
pump head and tubing. Example: max flow rate of the
pump head and tubingis 460mL/min. When set the flow
rate unitas mL/min, the max data of flow rate sent to
pump is4600000.
Unitofending| 0x08 | ul/min: 0; ml/min: 1
flow rate
Null 1 0x09 | Reserved
Low address: low order word of the data, high address:
Running high order word of the data.Data format: contains 4
time 2 0x0A | integersand4decimals. Example: send the data of
12345, means 1.2345. send the data of 12345000, means
1234.5 Datarange: 10000-90000000
Unit of )
running 1 oxoc | sec: 0; min: 1
time
Null 1 0x0D | Reserved
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Ramp Down
Words | Offset Note
Parameter | count | address
ModuleID(18)| 1 0x00 | ModulelD:18, indicatescurrentstepisramp down module
Null 1 0x01 Reserved
Low address: low order word of the data, high address:
high order word of the data. Data format: contains
Starting 2 0x02 | 4integersand4decimals. Example: send the data of
flow rate 12345, means 1.2345; send the data of 12345000, means
1234.5. Datarange: refer to flow rate curve of
corresponding pump head and tubing. Example: max
flow rate of the pump head and tubingis 460mL/min.
When set the flow rate unit as mL/min, the max data of
flow rate sentto pump is 4600000.
Unit of ) )
starting flow| 1 0x04 | ul/min: 0; ml/min: 1
rate
Null 1 0x05 | Reserved
Low address: low order word of the data, high address:
high order word of the data
Endingflow| 2 ox06 | Dataformat: contains4integersand4decimals.
rate Example: send the data of 12345, means 1.2345; send
the data of 12345000, means 1234.5
Datarange: refer to flow rate curve of corresponding
pump head and tubing. Example: max flow rate of the
pump head and tubingis460mL/min. When set the flow
rate unitas mL/min, the max data of flow rate sent to
pumpis4600000.
Unitofending A .
flow rate 1 0x08 | ul/min: 0; ml/min: 1
Null 1 0x09 | Reserved
) Low address: low order word of the data, high address:
Runnmg ) 0X0A high order word of the data. Data format: contains 4
time integers and 4 decimals. Example: send the data of 12345,
means 1.2345. send the data of 12345000, means 1234.5.
Datarange: 10000-90000000
Unit of
running 1 0x0C | sec: 0; min: 1
time
Null 1 0x0D | Reserved
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Table 9 (4) Stepped Up Module

Ramp Up Null 1 O0x0F | Reserved
Words | Offset
Parameter | ool ddress Note Null 2 0x10 | Reserved
Nul
ModuleID(21)| 1 0x00 | ModulelD:21,indicates currentstepis stepped up module ull ! 0x12 | Reserved
Null 1 0x01 Reserved

Low address: low order word of the data, high address:
high order word of the data

Step 2 0x02 | Dataformat:contains4integersand4decimals. Example:
Running send the data of 12345, means 1.2345. send the data of
time 12345000, means 1234.5
Datarange: 10000-90000000
Null 1 0x04 | Reserved
Unitofrunning| 0x05 | sec: 0; min: 1
time
Low address: low order word of the data, high address:
high order word of the data
Step 2 ox06 | Dataformat: contains4integersand4decimals. Example:
increment send the data of 12345, means 1.2345; send the data of
of flow rate 12345000, means 1234.5
Datarange: refer to flow rate curve of corresponding
pump head and tubing. Example: max flow rate of the
pump head and tubingis 460mL/min. When set the flow
rate unitas mL/min, the max data of flow rate sent to
pump is 4600000.
Unlt‘offlow 1 0x08 | ul/min: 0; ml/min: 1
rateincrement]
Null 1 0x09 | Reserved
Low address: low order word of the data, high address:
Number i
tot ) 0X0A high order word of the data
orsteps Datarange: 1-99
Low address: low order word of the data, high address:
high order word of the data. Data format: contains 4
integersand 4 decimals. Example: send the data of 12345,
Starting 2 0x0C | means 1.2345;send the data of 12345000, means 1234.5

flow rate Data range: refer to flow rate curve of corresponding pump
head and tubing. Example: max flow rate of the pump head
and tubingis460mL/min. When set the flow rate unit as

mL/min, the max data of flow rate sent to pump is 4600000

Unit of flow

rate 1 0x0E | ul/min: 0; ml/min: 1
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Table 9 (5) Stepped Down Module

Stepped Down Null 1 0xOF | Reserved
Words | Offset
Parameter | ool ddress Note Null 2 0x10 | Reserved
Nul
ModuleID(22)| 1 0x00 | ModuleID:22,indicates currentstepis stepped down module ull ! 0x12 | Reserved
Null 1 0x01 Reserved

Low address: low order word of the data, high address:
high order word of the data

Step 2 0x02 | Dataformat:contains4integersand4decimals. Example:
Running send the data of 12345, means 1.2345. send the data of
time 12345000, means 1234.5
Datarange: 10000-90000000
Null 1 0x04 | Reserved
Unitofrunning| 0x05 | sec: 0; min: 1
time
Low address: low order word of the data, high address:
high order word of the data
Step 2 ox06 | Dataformat: contains4integersand4decimals. Example:
decrement send the data of 12345, means 1.2345; send the data of
of flow rate 12345000, means 1234.5
Datarange: refer to flow rate curve of corresponding
pump head and tubing. Example: max flow rate of the
pump head and tubingis 460mL/min. When set the flow
rate unitas mL/min, the max data of flow rate sent to
pump is 4600000.
Unit of flow 1 0x08 | ul/min: 0; ml/min: 1
rate decremen
Null 1 0x09 | Reserved
Low address: low order word of the data, high address:
Number 5 oxoa | highorderword of the data
of steps Datarange: 1-99
Low address: low order word of the data, high address:
high order word of the data. Data format: contains 4
integersand 4 decimals. Example: send the data of 12345,
Starting 2 0x0C means 1.2345; send the data of 12345000, means 1234.5.

flow rate Datarange: refer to flow rate curve of corresponding pump
head and tubing. Example: max flow rate of the pump head
and tubingis460mL/min. When set the flow rate unitas mL/min,
the max data of flow rate sent to pump is 4600000.

Unit of flow

rate 1 0x0E | ul/min: 0; ml/min: 1
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Table 9 (6) Sine Curve Module

Stepped Down
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Parameter

Words
Count

Offset
address

Note

Module ID(7)

0x00

Model ID: 7 indicates current step is sine curve module

Null

0x01

Reserved

Amplitude

0x02

Amplitudeis the distance from the peak of the sine wave
tothe midpoint.Low address: low order word of the data,
high address: high order word of the data. Data format:
contains 4 integersand 4 decimals. Example: send the
data of 12345, means 1.2345; send the data of 12345000,
means 1234.5. Datarange: referto flow rate curve of
corresponding pump head and tubing. Example: max flow
rate of the pump head and tubingis 460mL/min. When set
the flow rate unitas mL/min, the max data of flow rate sent|
to pumpis4600000.

Offset

0x04

Offsetisthe distance by which the sine wave's midpointis
offset from the 0 point.

Minimum flow rate<= offset - amplitude

Offset + amplitude <= maximum flow rate

Low address: low order word of the data, high address:
high order word of the data

Data format: contains 4 integers and 4 decimals. Example:
send the data of 12345, means 1.2345; send the data of
12345000, means 1234.5

Datarange: refer to flow rate curve of corresponding
pump head and tubing. Example: max flow rate of the
pump head and tubingis 460mL/min. When set the flow
rate unitas mL/min, the max data of flow rate sent to
pump is4600000.

Unit of amp-
litude

0x06

ul/min: 0; ml/min: 1

Unit of offset

0x07

ul/min: 0; ml/min: 1

Cycletime

0x08

Low address: low order word of the data, high address:
high order word of the data

Data format: contains 4 integers and 4 decimals. Example:
send the data of 12345, means 1.2345. send the data of
12345000, means 1234.5

Low address: low order word of the data, high address:
high order word of the data
. Data format: contains 4 integers and 4 decimals. Example:

R 2 0X0A

tiLIJnnenlng send the data of 12345, means 1.2345. send the data of
12345000, means 1234.5
Datarange: 10000-90000000

Qnitofcycle 1 0x0C sec: 0; min: 1

time

Unit of

running 1 0x0D | sec: 0; min: 1

time

Datarange: 50000-90000000
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Table 9 (7) Constant Dispensing Module

Constant Dispensing Unit of
Words | Offset Note interval 1 0X12 | sec: 0; min: 1
Parameter | o nt| address time
: , indi i Reserved
Module D(12)| 1 0x00 M.oduleI.D 12, indicatescurrentstepis Constant Null 1 0x13
Dispensing module -
Low address: low order word of the data, high address:
Null 1 0x01 Reserved Backsuction| ox14 | highorderword of the data
Null 2 0x02 Reserved delay Data format: contains 2 integers and 2 decimals.
Null 1 0x04 Reserved Example: send the data of 1234, means 12.34
Datarange: 0-6000
Null 1 0x05 Reserved
Backsuction| 1 0x16 Datarange: 0-999, unit: degree
Null 2 0x06 Reserved angle
Low address: low order word of the data, high address:
high order word of the data Null 1 0x17 Reserved
Dispensing 9 ox08 | Dataformat: contains4integersand4decimals. Example: . ) .
Low address: low order word of the data, high address:
volume send the data of 12345, means 1.2345; send the data of Dispensing 2 0x18 high ord dofthe dat &
12345000, means 1234.5 cycles iehoraerworc o’ necare
i . Datarange: 0-999999, '0'means oo
Datarange: 10-99990000
Unitof 1 Ox0A |ul:0:iml:i1;L:2
dispensing
volume
Null 1 0x0B Reserved
Low address: low order word of the data, high address:
) ) high order word of the data
lepen5|ng 2 0x0C | Dataformat: contains4integersand 4 decimals. Example:
time send the data of 12345, means 1.2345; send the data of
12345000, means 1234.5
Datarange: 5000-90000000
Unit of
Dispensing | 1 Ox0E | sec: 0; min: 1
time
Null 1 0x0F Reserved
Low address: low order word of the data, high address:
high order word of the data
Int Lti 9 0x10 Data format: contains 4 integers and 4 decimals.
ntervattime X Example: send the data of 12345, means 1.2345; send
the data of 12345000, means 1234.5
Datarange: 5000-90000000
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Table 9 (8) Incremental Dispensing Module

Constant Dispensing Unit of
Words| Offset Dispensing | 1 0x0E | sec: 0; min: 1
Parameter | o int | address Note time
Module D(19)| 1 0x00 M.odule!D: 19, indicates currentstepisincremental Null 1 0x0F Reserved
dispensing module -
Low address: low order word of the data, high address:
Null 1 0x01 Reserved high order word of the data
Low address: low order word of the data, high address: Intervaltime| 2 0x10 Data format: contains 4 integers and 4 decimals.
Step high order word of the data Example: send the data of 12345, means 1.2345; send
incrementof | 2 0x02 | Dataformat: contains 4 integers and 4 decimals. Example: the data of 12345000, means 1234.5
liquid volume send the data of 12345, means 1.2345; send the data of Datarange: 5000-90000000
12345000, means 1234.5 .
Datarange: 10-99990000 Unit of 1 0x12 | sec: 0; min: 1
Unit of liquid |r.1terval
volume 1 0x04 | yl: 0; ml: 15 L: 2 time
increment Null 1 0x13 Reserved
Null 1 0x05 | Reserved Back
Number of 9 0 Low address: low order word of the data, high address: suction 1 0x16 Data range: 0-999, unit: degree
steps x06 high order word of the data delay
Datarange:1-99
. Null 1 0x17 Reserved
Low address: low order word of the data, high address:
high order word of the data Dispensin Low address: low order word of the data, high address:
Starting Data format: contains 4 integers and 4 decimals. p g 2 0x18 hieh order word of the data
rarting 2 0x08 cycles g
dispensing Example: send the data of 12345, means 1.2345; send the Data range:1-999999
volume data of 12345000, means 1234.5
Datarange: 10-99990000
Unit of
starting 1 0x0A |ul:0;ml:1;L:2
dispensing
volume
Null 1 0x0B Reserved
Low address: low order word of the data, high address:
) ) high order word of the data
Plspen5|ng 2 0x0C | Dataformat: contains4integersand 4 decimals. Example:
time send the data of 12345, means 1.2345; send the data of
12345000, means 1234.5
Datarange : 5000-90000000
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Table 9 (9) Decremental Dispensing Module

Constant Dispensing Unit of
Words| Offset Dispensing | 1 OXOE | sec: 0; min: 1
Parameter | count | address Note time
Module1D(20)| 1 0x00 M.odule!D:20,indicatescurrentstepis decremental Null 1 0x0F Reserved
dispensing module -
Low address: low order word of the data, high address:
Null 1 0x01 Reserved high order word of the data
Low address: low order word of the data, high address: Intervaltime| 2 0x10 Data format: contains 4 integers and 4 decimals.
Step high order word of the data Example: send the data of 12345, means 1.2345;
decrement | 2 0x02 | Dataformat: contains 4 integers and 4 decimals. Example: send the data 0f 12345000, means 1234.5
ofliquid send the data of 12345, means 1.2345; send the data of Datarange: 5000-90000000
volume 12345000, means 1234.5 .
Datarange: 10-99990000 Unit of 1 0x12 | sec: 0; min: 1
Unit of liquid |r.1terval
volume 1 0x04 ul: 0; ml: 1; L: 2 time
decrement Null 1 0x13 Reserved
Null 1 0x05 Reserved Low address: low order word of the data, high address:
Number of Low address: low order word of the data, high address: Back. 2 0x14 high order word of the data
steps 2 0x06 high order word of the data ZuTtlon Data format: contains 2 integers and 2 decimals. Example
Datarange: 1-99 elay send the data of 1234, means 12.34
Low address: low order word of the data, high address: Datarange: 0-6000
high order word of the data Back
Starting P ox08 | Dataformat: contains4integers and 4 decimals. Example: suction 1 0x16 Datarange: 0-999
dispensing send the data of 12345, means 1.2345; send the data of angle
volume 12345000, means 1234.5 Null 1 0x17 Reserved
Datarange: 10-99990000
Unitof Dispensing L?waddress:loworderword of the data, high address:
starting 1 Ox0A |lul:0:mli1:L:2 cycles 2 0x18 high order word of the data
dispensing e Tt Datarange:1-999999
volume
Null 1 0x0B Reserved
Low address: low order word of the data, high address:
high order word of the data
Dispensing 2 0x0C | Dataformat: contains4integersand 4 decimals. Example:
time send the data of 12345, means 1.2345; send the data of
12345000, means 1234.5
Datarange: 5000-90000000
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Table 9 (10) Direction Module
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Table 9 (13) Event Trigger Module

Direction
Words | Offset
Parameter | count | address Note
Module1D(8) 1 0x00 | ModulelD:8,indicates currentstep is direction module
Direction 1 0x01 CW:1,CCW: 0

Table9 (11) Pause Module

Direction
Words | Offset
Parameter | count | address Note
ModuleID(15)| 1 0x00 | ModulelD: 15,indicates currentstep is event trigger module
Null 1 0x01 Reserved

The type

of trigger 1 0x02 Fallingedge: 0; Risingedge: 1

signal

The step

. 1 0x03 Datarange: (Step number+1) tothe number of total
jump to

steps (max number of total stepsis10)

Table 9 (14) Delay Module

Pause
Words| Offset
Parameter Count| address Note
Module ID(10) 1 0x00 | ModuleID: 10, indicates currentstep is pause module
Null 1 0x01 Reserved
Thetype of
external signal 1 0x02 Fallingedge: 0; Risingedge: 1
forterminating
the pause state
Null 1 0x03 Reserved
Table9(12) Loop Module
Loop
Words| Offset
Parameter Count| address Note
Module ID(4) 1 0x00 | ModulelD:4,indicates currentstepisloop module
Start step 1 0x01 Datarange: 1to (the numberoftotalstepsofthe
method-3) (maxnumber of total stepsis10)
End step 1 0x02 Datarange: 2to (the numberoftotalstepsofthe
method-2) (maxnumber of total stepsis10)
Null 1 0x03 Reserved
Number of Low address: low order word of the data, high ad
cycles 2 0x04 dress: high order word of the data
Datarange:0-1000, '0'means oo
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Direction
Words| Offset Note
Parameter | count | address
ModuleID(13)| 1 0x00 | ModulelD:13,indicates currentstepis delay module
Null 1 0x01 Reserved
Low address: low order word of the data, high address:
high order word of the data
. Data format: contains 4 integers and 4 decimals. Example:
Delayt 2 0x02
elaytime X send the data of 12345, means 1.2345; send the data of
12345000, means 1234.5
Datarange: 5000-90000000
Un|tof. 1 0x04 sec: 0; min: 1
delay time
Null 1 0x05 Reserved
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Table 9 (15) Jump Module

Direction

Words| Offset
Parameter | count | address Note
ModuleD(3) 1 0x00 | MudoleID:3,indicates currentstepis jump module
The step 1 0x01 Datarange: (Step number+1) tothenumber of total
jump to steps (maxnumber of total stepsis10)
Thetype
oftrigger 1 0x02 Low levelsignal: 0; High levelsignal:1
signal

Table 9 (16) External Output Module

Direction
Words| Offset Note
Parameter | coynt | address
ModuleID(16)| 1 0x00 Module ID: 16, indicates current step is external output
module
Null 1 0x01 Reserved
bit0: outputl; bitl: output2;
Output 1 0x02 OC gatesignalis off:0; on: 1
Null 1 0x03 Reserved
Table 9 (17) Stop Module
Direction
Words| Offset Note
Parameter | count | address
Module ID(5) 1 0x00 | ModulelID:5,indicates currentstep is stop module
Null 1 0x01 Reserved
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