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Controller Specifications Name of each department

HEEY
a
LCD Display

=

®e HES HE

®e e

V)
o ’ gm
b
=
* Speed : 1 ~350rpm « Start/Stop : TTL Output, Communication Output  SlIE: 261l= 622 Al ME, ZIES2 2} ZRISHH AR
* Speed Resolution : 1rpm . . Direction.0ut|.)ut :_Communication Output - LCD Display : &8 2t 2 nils, S4xH 2t S HA|
. gon:roll mode : Internal, Gate, Trigger, 4~20mA - gozn[;mxmcatlon interface : Ethernet, RS-232, - FE 5= Lol Z2=(0 E219] 2|Hol| w2t REO| EX0| S, Yt F0] iz st S
ontro ~20m _ i A
* Display : LCD for Running State * Power Off Memory : Emergency stop operation = ES0[ 0IF01M IS 0I5
- Dispensing Volume : 0.1mL ~ 2.0L/min Setting after eset(Current Control Mode) « AESY N0 FEHZO| HQl ZHEE
- Dispensing Calibration : Calibrate dispensing < Prime : Function for fast filling and emptying at full « EE HE : AH LU 0|7} 7SS FAIAQIX| L =EHALQIX|
volume to improve accuracy(0.1ml/min) speed(l\/lax 350rom) Start/Stop : B 7= AJXH 2 MX| HE
+ Copy Number: 1 ~9999 Copy * Dimension : 280 * 190 * 160 PRIME : 2|71 2.5 A[=} 2l KX| 4{E
* Pause Time : 0.1Sec ~ 100Min * Power Supply : AC 220V/150W, 200W ' *_J:_'"‘ CEer e
- Back Suction Circle : 0.0Sec ~ 99.9Sec - Operating Temperature : 0 ~ 50°C DIR: FEHIZO| 0|4 et HFHE
« External Control : Gate, Trigger, 4~20mA Control, -+ Relative Humidity : <80% EXIT : AN 0 LI7F7 | HE
Communication OQutput - IP Rating : IP31 Knob S/W(:=EAL{X]|)
. gﬂfeu(: Output : Current, TTL, Communication +Weight:5.0Kg : Flowrate ModeOllA] =EALIXIE A[AEfet EE= BIAAH S 2 E2|H REF HY
P c LHARIXE =2 HiwE TSt HEstaXIsh= A8 2t el 2

- 10 - -1 -



Tube Pump Head Specifications

Tube Pump Head Size

112.7

1
1
1 I 1
C_,_szﬂo/ ) 3\ h”@E[ H ] ﬂ_
. . . ] 1 i
+ Special tubing assembly, low pulse, high accuracy ! . =
* Designed for high precision and medium volume dispensing ! =
. ! g
All Metal structure ! = 2| M ——m
* Higher flow rate and pressure than ENM-PH-14, 16, 18 d ! y 55 o y (U _
4 (=2}
* Pressure : ~ 4bar > : 4 —
I |
-©- ' -©- S ° — o
59
109 88
. . 183
Tube Pump Head Specifications
Product Roller Housing 200rpm Flow Rate Precision
Code Material | Material (mL/min)
1.6 338 0.1ml 0.1sec 2%
32 688 0.1ml | O.1sec 2% Tube Pump Head Assembly & Function
EPNI-,YI EPNI_I:/I 4.8 1026 0.1ml 0.1sec +2% . .
" " 64 1364 0iml | 0.1sec 2% Special tubing assembly
7.9 1692 0.1ml 0.1sec +2%
96 2052 0.1ml 0.1sec +2%
16 324 0.1ml 0.1sec +2%
32 660 01ml | O.1sec £2% Y Connector
ENM- | ENM- i ; 48 984 0.1ml 0.1sec +2%
PH- PH- 6 Stainless | Aluminum Max350 0 2.0Kg . .
16 16 Steel Alloy 6.4 1308 0.1ml 0.1sec +2% Phase compensation schematic
7.9 1622 0.1ml 0.1sec +2% .
0,
96 1968 0.1ml 0.1sec 2% - Channel A - Channel B - Channel A+B
1.6 312 0.1ml 0.1sec +2% “
32 634 o1ml | 0.1sec 2% E
ENM- ENM- 48 945 0.1ml 0.1sec 2% 2
PH- PH- k)
18 18 6.4 1258 0.1ml 0.1sec 2% b >Q X )C X
7.9 1560 0.1ml 0.1sec 2% =
9.6 1892 0.1ml 0.1sec 2% Time

- 12 - - 13 -



Tubing Flow Rate s Curve Tube Pump Tubing

ENM-PH-14 Tubing Size(mm)
Tubing material
(ml/min) Tubing (Silicon/Norprene/Marprene) 16 32 48 6.4 79 96
4,000 Z
y Wallthicknessofdomestictubing (mm) 1.6 2.4
3,000
Innerdiameterofdomestictubing (mm) 1.6 32 4.8 6.4 19 9.6
2,000
1,000 Maximum pressure (Mpa) 0.17 0.14 0.1 0.14
0 .
0 50 100 150 200 250 300 350 - Tubing o O O O
ENM-PH-16
(ml/min) (Trl:]?r']r;g
4,000 No. =9 Model No. H|T
3,000 1 Tubing1.6 Tubing1.6 1.6mm(Inner),(1~50m)
— 2 Tubing3.2 Tubing3.2 3.2mm(Inner),(1~50m)
1,000
3 Tubing4.8 Tubing4.8 4.8mm(Inner),(1~50m)
0
0 50 100 150 200 250 300 350 95 4 Tubing6.4 Tubing6.4 6.4mm(Inner),(1~50m)
5 Tubing7.9 Tubing7.9 7.9mm(Inner),(1~50m)
ENM-PH-18
6 Tubing9.6 Tubing9.6 9.6mm(Inner),(1~50m)
. Tubing
(ml/min) (mm) 7 YConnector1.6 YConnector1.6 1.6mm(Inner)
4,000 16
3,000 -~ 3.2 8 YConnector3.2 YConnector3.2 3.2mm(Inner)
2,000 - 18 9 YConnector4.8 YConnector4.8 4. 8mm(Inner)
1,000 / 6.4 10 YConnector6.4 YConnector6.4 6.4mm(Inner)
0 - ‘ : ‘ ‘ ‘ ‘ ‘ 7.3 1 YConnector7.9 YConnector7.9 7.9mm(Inner)
0 50 100 150 200 250 300 350 o
: 12 YConnector9.6 YConnector9.6 9.6mm(Inner)

- 14 - = 15 -



Tube Pump State Chart

Flowrate

[ START

EISE

Flowrat

e

Dispensing

Dispensing

+-20mA Parameter Set
Mol 2= 2r AN
Internal
Current
TR0 © Start
HE &
Start Stop Dispensing
4mA 0|4 Ly 4mA 0|5} Lh A= €
Y
Control
O Start © Stop Copy#0
HE & HeE 58 Copy=0
Y A4
Start Stop Stop

- 16 -

Menu

Tube Pump Menu Chart

Set Head

Operation Mode

Set Control Mode

Set IP Address

Set Max RPM

Set Back Time

Dispense Volume

Dispense Copy

Dispense Flowrate

Dispense Pause

Cal Flowrate

Cal Dispening

ENM-PH-14
1.6
Select [ ENw-PH-16
3.2
ENM-PH-18
48
| Select 6.4
1.2
Flowrate
Select _ _ 9.6
Dispensing
Internal
Gate
Select
Trigger
4~20mA

Ex)192.168.000.100

Set
Ex)350 RPM
Set Ex) 1.2 sec
Set
Ex) 2.0 mL
Set
Ex) 10 COPY
Set _
Ex) 2.4 mL/min
Set Ex) 1.0 sec
Set Calibration
Flowrate Mode
Set Calibration

- 17 -

Dispensing Mode




Tube Pump Unit Configuration

- Set Head : 3l|= ALO|= MEH(ENM-PH14/16/18 AE47}s)

Set.Head
ENM-PH-14

* ENM-PH-16
ENM-PH-18

- Set Tube : = ALO|= AEH(1.6/3.2/4.8/6.4/7.9/9.6 MEH 7t5)

1]

Operating Mode - Operation Mode : 2% == AEH(Flowrate/Dispensing A& 71s)

* Flowrate
Dispensing

« Set Control Mode : X|0] 2= MEH
(Internal/Gate/Trigger/4~20mA & 715)

Set.Control Mode
* Gate
Trigger
4-20mA

\ oL )

Set.IP Address - Set IP Address : Ethernet IP A%

* 192.168.000.100

= ——__4

Set.MaxRPM - Set MaxRPM : Zt &= M3 7+5(~350rpm 7HX| 8 7+s)

* 350.0 RPM

- Set Back Time : Dispensing Mode 2| BHEtR! AH

Set.Back Time
* 1.2 sec

28 yZiua

2K8!

Fo T Ly
DICALEO, 11D

o,
AANMEICASE] MED]

st

b X §%>_ i

Dispense.Volume + Dispense Volume : Dispensing Mode 2%

* 2.0 mL

——— = /

A
4 5

peil

Dispense.Copy - Dispense Copy : Dispensing Mode 2% A| &=

* 10 COPY

2 B ™ J/ER .

p—

Dispense. - Dispense Flowrate : Dispensing Mode 2% A| & 4%
Flowrate

* 2.4 mL/min

L. Cal I == il - e

- Dispense Pause : Dispensing Mode 2 A| ZAEIR! &H

Dispense.Pause
* 1.0 sec

l“
il

Cal.Flowrate « Cal Flowrate : Flowrate O/MZF &

* 30.0 sec HEo=Z A&t
* 40.00 mL o« MESHAZFSOH HAIE Rkt AN K22 H|wsto] AN &
ol Fekgtol
o AZH Al 24t QEFZHO 2 Start HEOZ A|XI51H0 &0l
« AEot \|ZtSOt HAIE FEat AN FE0| Z0HH O|MZ=F0
i L TN N

- Cal Dispensing : Dispensing O|M|IZX A
Start HESZ A%}
- Ao NSO BAIE R0 2N RES Hlwsto] X 7

Cal.Dispensing
* 60.0 sec
* 60.000 mL

Start HECZ A|XI510{ &9l
AlY| S2F0| ZHCHH O|M| =0

_,P

o
mEH
ey i




HZA Data 2LIE{Z/(ENM-PT-HMI)

e
-
=

TR BEE 20 ZEnE@ SB0) SFM HERMW SEEM

@G @ n
ispla: *

IP_Addcess Srepiy Monitor

192.168.0.100 ¥ MAIN

Max rom Staw

350.0 ropm do not concem
ﬁBack Time
¢ 1.0 sec

Dispense Volume Dispense Flowrate

2 0.00 mL % 73.0 ml/min
Dispense Copy Dispense Pause
L L3
. B COPY ¢ 1.0 SEC
Cal Flowrate Cal Dispensing
. 0 sec « 0 s6C
A ”
. 0.00 mL o« 0.000 mL
Head Tube

o IE L]
ENM-PHIE az
EHM-PHI8 48
F B

= g
s al  Fiowrats] |

Dizpensing
Sl =i @ mL/min rpn His
ZE{alEg CR7jMEl = x o
e e o .713.0ml/min s

*|P Address Set

e Display Select

* Max rpm Set

e State Set

* Dispense Volume Display
* Dispense Flowrate Display
* Copy Number Set

* Pause Set

* Cal Flowrate Set

* Cal Dispensing Set

* Head Select

* Tube Select

* Control mode Select

* Operating mode Select
* START/STOP Control

* Dir Control

-2 -

£ Al Pin Connector 7+

COM DBY/MALE

L)
xf—e
)2%'.
7 —@
%F-.
o Pin No. NAME Pin No. NAME
e 1 N.C 5 GND
%:'_. 2 RXD 6 N.C
PY 3 XD 7 N.C
N 4 N.C 8 N.C
CON1 DB25(Female)
g
X—Lre 14
AQ_RPM 21, * N
w—31q * 5 Pin No. NAME Pin No. NAME
Al_20MA 4y & 1 N.C 17 GND
ol DR : ol 2 AO_RPM 18 GND
= ® ol 18 3 N.C 19 +5V3
DILDREN 61, 9 s 4 Al_20mA 20 GND
DLSTART 7| o N 5 DI_DIR 21 N.C
D — 6 DI_DIR_EN 2 N.C
2 e 0= 7 DI_START 23 +5V2
+5V1 91y ° 2 8 DOSE 2% N.C
DO1 wl, T~ 9 51 25 N.C
002 a| e B —2Y 10 DO 2% N.C(No Pin)
® 5 1 D02 27 GND(Shield)
x—2le 25 12 N.C
l, T X 13 GND
27 14 GND
15 GND
16 GND




System Configuration

A
AY

4 A|AE With Sensor(SMU)

FIMS
(Field Integration Management System)
A
Input Output
Voltage pk
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Block Diagram

Wireless Communication based on'LoRa Technology

1. Operating on 920MHz Unlicensed ISM band
2. AES 128-bit H/W Encryption Engine

3. Low Power Consumption MCU : Cortex- M0+
4. RoHS compliant

5. Various peripheral

6. 128KB internal Flash Memory
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System Configuration

| 2 E A ZEA|(ENM-RF) | M 541 ZA|(Zigbee)
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Module(ENM-Zigh1015)
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> FL Hojg
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Vout Power SW 7 nRF24L01 BPF
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Block Diagram

Block Diagram

St=Sllof 2M =5
- Wireless Communication based on Zighee Technology
CPU EFM32Gxxx St Y 424MhzCH U™ M AC220V
1. IEEE 802.15.4 MAC and PHY
CORE Aﬁ“gziir;fg’é"m S 2FSK = AC220VT.5KW 2. Operating on 2.4GHz ISM band
3. Up to 16 Channels at 250kbps
debug port . PT10041M 0.5°C 4. Ultra Low Power Consumption
USART 115200bps s FID 2= Al 5. Range: Up to 100m, 65000 nodes
- 6. Application: Light Switch, Dimmer, Sensor(PIR)
TIMER 16bit count M E 10mW SR -20~70°C
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