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Datasheet cAdm bién do muc nhién liéu

L GIO'T THIEU CHUNG
Cam bién do mirc nhién liéu LIGO dwoc nghién ciru va san xuit béi cong ty CO PHAN PIEN TU SOJI.

Thiét bi dwoc thiét ké dé€ gidm sat va do mirc nhién liéu trong cac binh, bén, bé hodc ho chira nhién liéu
dung trong nhiéu linh vwc va rng dung khac nhau. Cac gia tri do dwoc sé truyén ra thiét bi bén ngoai
théng qua dang tin hiéu diu ra nhw: Analog, Frquency, RS232, RS485 ... d€ két n6i véi mot thiét bi
bén ngoai.

Trong diéu kién cu thé thiét bi do c6 thé dat dén do6 chinh x4c cao 1én dén 99.5%. Hién nay trén thi
trueong ¢ mot sé loai cdm bién dwoc str dung d€ do mirc nhién liéu st dung cac cong nghé khac nhau
nhu: cdng nghé st dung cdng tic tir (reed switches) cdng nghé séng siéu 4m (ultrasonic sensor), cdng
nghé cam bién dién dung (capacitive sensor). Trong s6 d6 cong nghé cdm bién dién dung dwogc cho la
dat dwoc d6 chinh xac va c6 tudi tho thiét bi tot nhit.

II.  TINHNANG NOI BAT

D6 chinh xac cao 1én dén 99,5%.

C6 thé cit ngén chiéu dai tly y va ndi dai 1én dén 6000mm.
Tw ddng nhan chiéu dai sau khi cit ngan.

Dai nhiét d6 hoat dong rong tir -40°C - +85°C.

Bau loc chéng cdn bun va nwéc chui va thanh do.

Thiét bi dat chudn chéng nwéc IP67.

Bo loc nhiéu va co ché bu sai s6 do &nh hudng cia nhiét do.

Phin mém ciu hinh, cai dat... trén may tinh théng qua bd két noi.

© 0 N o U WD e

Cai dat nhanh chdéng va kep chi niém phong.

III. CAC(*NGDUNG PHO THONG
Xe tai, Container, may xuc, ui, hodc tau hoa...
Tau thuyén, xa lan
May phat dién.
Bon dAu, bé chira nhién liéu céng nghiép.
Nha may, khu cong nghiép.

Cac bon chira nhién liéu trong may trong néng nghiép, vin tai va hang hai...

\
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THONG SO KY THUAT

IV.

PARAMETER

AF

RS232

RS485

700, 1000, 700, 1000, 700, 1000,
Chiéu dai thanh tiéu chuin (Standard length (L),mm) 1500...up to 6000 | 1500...up to 1500...up to
mm 6000 mm 6000 mm
Sai s6 phép do (Measuring error, %) +0.5% +0.5% +0.5%
Analog (1-10V),
Tin hiéu d4u ra (Output signal) Frequency (500- | RS232 RS485
2000Hz).
2400, 4800, | 2400, 4800,
T6c do truyén (Baud rate, bit/sec) 9600 ol LAty Bty
38400,57600, | 38400, 57600,
115200. 115200.
Nguon cip (DC input voltage, V) 9-37 9-37 9-37
Dong tiéu thu tdi da ( Maximum power consumption, mA) 20 20 20
Tiéu chuin chdng nwéc (Ingress protection rating, IP) P67 P67 P67
Nhiét do hoat dong (Operation temperature, °C) -40...+85 -40...+85 -40...+85
P06 4m toi da cho phép, (Maximum maximum level of allowed, %) | 100 100 100
b0 phan giai (Resolution, bit) 12 12 12
Dai gia tri d4u ra twong (rng gia tri Min ctia phép do. (Digital Analog (0..8V);
reading range corresponding to the minimum level Frequency 0 0
measurement value) (500...1500 Hz)
Dai gia tri d4u ra twong (ng gia tri Max cta phép do (Digital Analog (1..9V);
reading range corresponding to the maximum level Frequency 4095 4095
measurement value). (1000...2000 Hz)
Thoi gian 14y mAu trung binh (Averaging time, s) 0..255 0..255 0..255
Khoang cach goi tin (Message interval, s) Lién tuc 1..60 1..60
Sai s6 do nhiét do (Absolute error in a temperature measurement 2 2 2
within the temperature measuring range, °C)
Tudi tho thiét k& (Average service life, years) 8 8 8
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Thong s6 ky thuit cia san pham LIGO-SP PRO

Sdn phdm LIGO-SP PRO dwoc thiét ké dé dp dung cho cdc thiét bi cé dién dp ddu vao rong (7-75V),
dién dp ctia bdng mach in cdm bién bén trong cdch ly véi bén ngoai la 2500V. Cdm bién nhiét dj bén
trong c6 sai s6 rdt thdp & <0.6°C. Sdn phdm dwoc thiét ké dé hoat déng trong méi truwdng khdc nghiét.

PARAMETER AF RS232 RS485
700, 1000, 700, 1000, 700, 1000,
Chiéu dai thanh tiéu chuin (Standard length (L),mm) 1500...up to 1500...up to 1500...up to
6000 mm 6000 mm 6000 mm
Sai s6 phép do (Measuring error, %) +0.5% +0.5% +0.5%
Analog (0...9V),
Tin hiéu d4u ra (Output signal) Frequency RS232 RS485
(500- 2000Hz).
2400, 4800, | 2400, 4800,
. 9600, 19200, | 9600, 19200,
T6c do truyén (Baud rate, bit/sec) 9600
38400, 57600, | 38400, 57600,
115200. 115200.
Nguon cip (DC input voltage, V) 7-75 7-75 7-75
Dong tiéu thu tdi da ( Maximum power consumption, mA) 20 20 20
Tiéu chuin chdng nwéc (Ingress protection rating, IP) P67 P67 P67
Nhiét do hoat dong (Operation temperature, °C) -40...+85 -40...+85 -40...+85
P06 4m toi da cho phép, (Maximum allowed humidity level, %) 100 100 100
b0 phan giai (Resolution, bit) 12 12 12
Dai gia tri d4u ra twong (rng gia tri Min ctia phép do. (Digital Analog (0..8V);
reading range corresponding to the minimum level Frequency 0 0
measurement value) (500...1500 Hz)
Analog (1..9V);
Dai gia tri diu ra twong (rng gia tri Max ctia phép do (Digital
Frequency
reading range corresponding to the maximum level 4095 4095
(1000...2000
measurement value).
Hz)
Thoi gian 14y mAu trung binh (Averaging time, s) 0..255 0..255 0..255
Khoang cach goi tin (Message interval, s) continuous 1..60 1..60
Sai s6 do nhiét d6 (Absolute error in a temperature measurement
+0.6 +0.6 +0.6
within the temperature measuring range, °C)
Tudi tho thiét k& (Average service life, years) 10 10 10
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V. PAC TINH KY THUAT

1. Tin hiéu dau ra dang dién ap phu thudc vao chiéu dai thanh do

Fuel level, mm

=
(=]

Value of output sigual, V
S P, N W H» U1 OO N O O

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700

e Fye] level, mm
Hinh 1. Sy phu thudc tin hiéu dién ap dau ra vao chiéu dai thanh do. Dai dién ap hoat déng tir (0-9V).
2. Tin hiéu diu ra dang tin s6 phu thudc vao chiéu dai thanh do

Fuel level, mm
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= 2000
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Value of output sigual
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e ] level, mm

Hinh 2. Sy phu thudc tin hiéu tin s6 dau ra vao chiéu dai thanh do. Dai tin s6 hoat déng tir (500-2000Hz).
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3. Tin hiéu diu ra dang RS232/RS485 phu thudc vao chiéu dai thanh do

Fuel level, mm

2000

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700

ey e] level, mm

Hinh 3. Sy phu thudc tin hiéu d4u ra RS232/RS485 vao chiéu dai thanh do. Dai gia tri do hoat dong tir
(0-4095)

VI. KICH THUOC VA MO TA CHI TIET

— A

g ] ‘ 1/4 N
Gilel] | T w1  E |
BRalE] ) : : :
g
o]
o O,
85 mm
77.5mm L1 P
120 mi
@36 mm

Hinh 4. Kich thwéc cdm bién do mirc nhién liéu LIGO.
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Hinh 5: M6 ta cic bd phin clda cam bién
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No@i dung
1 Vit ty khoan M5 x 4pcs
2 PAu cdm bién chira bo mach
3 Gioang cao su chiu dau
4 Thanh do cdm bién
5 Bau loc dau
6 Lo xo chdng rung lac
7 Day tin hiéu boc vé nhya 16i thép
8 bau két ndi connector

VII. KET NOI (CONNECTOR)

Hinh 6. So thir tw PIN cua Connector
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MO TA
1 GND
) 9-37 VDC (7-75V LIGO SP
PRO)
3 NC (Khong str dung)
4 Analog or Frequency
5 TXD/A+
6 RXD/ B-

1. Kétndi véi thiét bi bén ngoai

+ RS232/ RS485

V+

RXD/B- ¢ B
TXD/A+ f

GND (Ground) (V-)

Vang RXD/B-

Xanh TXD/A+

Po 9-37 VDC (V+) (7-75V LIGO SP PRO)

Hinh 7. Quy dinh mau cta tin hiéu dau ra dang RS232 va RS485.
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MAU SAC

GND (Ground) (V-)

Vang Out

9-37 VDC (V+)
(7-75V LIGO SP PRO)

bo

Hinh 8. Quy dinh mau cua tin hiéu dau ra dang Analog va Frequency.

Cdm bién do mikc nhién liéu LIGO dwoc bdo vé khéi chong ngwoc cwce va qud dp. Viéc bdo vé
ngwoc cuwc gitip bdo vé dwoc mach dién tir khéi cdc két néi khéng chinh xdc.

Cdc mach dwoc bdo vé qud dp 1én dén 50V va ngdn mach. Trdnh két néi vao nhirng ngudén khéng
on dinh, dao déng nhiéu hodc cé dién dp Ién hon khodng Max la 50V.

Nén diing thém cdu chi di kém cho mét cwec (-) hodc (+) dé trdnh viéc qud dp khi thiét bi xe qud
cti hodc khéng ddm bdo dwoc phdn nguén. Nén ding cdu chi cé cong sudt <500mA.
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2. Kétnoi véi PC dé cau hinh thiét bi

N LS L0300 0 L]0 L0 55 -
] K] I 03 8

=03 | O | O3] 3| 313 | £ 3 W 4 i |
(o= e T=TolllsTLaaTt TR TE T = 0 Gl (o
mlnl;lln‘—i:mp jaj<|of | | | |

=12-24VDC

Hinh 9. So' @6 két n6i cdm bién v&i PC théng qua tool ciu hinh.

3. Giao dién phin mém quan li thiét bi

Thuwc hién cai dat va quan 1y cdu hinh phl hop cho cdm bién 1a mot diéu khong thé thiéu dé thiét bi cdm
bién LIGO hoat dong duwgc mot cach 6n dinh va chinh x4c nhét, cling nhw gidm sat dwoc tinh trang 16i,
tudi tho do tw than cdm bién hodc tac dong tir bén ngoai giy ra.
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(<} LIGO sensor 2.0 configurator
Sensor | Language  Help

Sensor Configurations Com Port Settings

N 0
Sl R0 COM Port Baudrate 2400 v

Level max (2.0 ... 9.0V 0
¢ ) Output | Calibration Table | History

Output type Analog
0SC frequency 650

Filter time (s) 1
Data output 2884

Automatic transmission mode  OFF
Sensor message None

Prefix
Sensor temperature 21

Postfi:
ostix Sensor type AJF

Message interval () 1 Last setting change 1970/01/01

Actual length (mm) 1800 [ ] Enable AutoCalib feature 0%

Address (0-254) 0

Parameter selection Info device

‘é‘ Units - : ) Level (mm) Firmware version: Device ID:

() volume (liter) () Volume (%) HW version Boot version

Hinh 10. Giao dién phdn mém quan ly, cAu hinh, cai dat... thiét bi cdm bién
Cac thong s6 chinh cta giao dién phin mém:
1. Sensor:
Restore password: Restore user password, user will receive an encrypted string
which will be sent to LIGO for password decryption
Change password: Change user password
Load config: Load configurations from sensor to PC. Note: user must load
configurations from sensor before changing configurations on PC
Save config: Save configurations from PC to sensor

Update firmware: Upgrade new firmware for sensor (visit www.sojielectronics.com

for the latest firmware version)
Set full: Set Full for maximum fuel level calibration
Set Empty: Set Empty for minimum fuel level calibration
Exit: Quit configuration interface
2. Language: Choose English or Vietnamese interface
3. Level Min: Configure LIGO SP-AF output voltage or frequency range according to the voltage
or frequency range of the tracking device input
4. Level Max: Configure LIGO SP-AF output voltage or frequency range according to the voltage
or frequency range of the tracking device input
5. Output type: Select analog or frequency output (used only for LIGO SP-AF)
All Rights Reserved. ©2020 SOJI ELECTRONICS | 13
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Filter time: set output signal processing time. Default time 60 seconds.

Automatic transmission mode: Automatic transmission mode applied only for
RS232/RS485 (ap dung cho RS232) defines sensor output message type:

* Off - no automatic message transmission, sensor waits for tracking device request;

e HEX - automatic message transmission in binary format (used by default);

e ASCII - automatic message transmission in text format;

o ASCII EXT - automatic message transmission in extended text format. Additional Prefix
and Postfix configurable parameters are available for this mode to insert required header or
ending of the message.

Message interval: Time period the sensor automatically send output message to the
tracking device. Parameter value range is 1...60 seconds with 1 second step. Default value is
1 second.

Actual length: The actual length of sensor probe

10.Address (0-254): Set the network address for the sensor. When several sensors are

11.

12.

13.
14.

connected to one external device, they should have an unique network address.
Parameter selection: Selection of output value type for sensor data
One of the following output value types available for LIGO-RS232 and LIGO-RS485
« fuel level in standard (normalized) units (0...1000);
« fuel level in millimeters (mm), 0.1 mm step;
« fuel volume in liters (L), 0.1 L step;
« fuel volume in percentage (%), 0.4% step.
COM Port: COM port number will be displayed on PC as well as baud rate for RS232 and
RS485.
Baud rate: Select the rate for data exchange with external device. Default value - 9600 bit/s.
Output:
0SC frequency: Initial measuring generator frequency (Hz)
Data output: Data output (0-4095)

Sensor message: Sensor working message

Sensor message | Transcript of the malfunction | Possible solution

code
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Check if the measuring probe
actual size value is inserted
255 or 254 Calibration error
correctly and (or) re-calibrate the

sensor

Wash the measuring probe tubes
Short circuit in measuring

253 with clean fuel, clean fuel tank of
probe tubes
mud and water.
Check if the measuring probe
actual size value is inserted
252 Calibration error
correctly and (or) re-calibrate the
sensor
251 Hardware failure Contact your supplier
Check if the measuring probe
actual size value is inserted
250 Calibration error

correctly and (or) re-calibrate the

sensor

Sensor temperature: temperature inside sensor circuit board
Sensor type: Sensor models RS232, RS485, AF
15. Calibration Table: Calibration table
16. History: Configuration history
17.Enable AutoClib feature: Automatically calibrate after cutting. User does not need to
reconfigure after cutting.
18. Infor device:
Firmware version: Sensor’s firmware version
Device ID: Sensing chip’s ID
HW version: Sensor’s hardware version

Boot version: Sensor’s bootloader version
All Rights Reserved. ©2020 SOJI ELECTRONICS | 15



SP Series

Datasheet cAdm bién do muc nhién liéu

4. Két noi nhiéu cdm bién véi nhau (Chi dung cho RS232)
Trong nhiéu trwong hop cac binh diu c6 kich thwdc ddc biét, binh dau thong nhau, binh dau qua
dai hodc qué 16n, nhiéu binh ddu mudn quén li trén 1 thiét bi hodc Dataloger khong thé dung 1 cam
bién dé do dwgc mirc chinh xac trong nhirng binh dau dé. Do viy phai két ndi 2 hay nhiéu cdm bién

véi nhau thong qua mot bo xtr 1y dir liéu DATA-SUM.

Hinh 11. Binh c6 kich thwéc dac biét két ndi nhiéu binh véi nhau

So’ d6 ddu ndi bd SUM-DATA nhiéu cdm bién véi nhau:
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SUM
DATA | o
TXD
4
- RXD
24V (V+)
GND (V-)
RXD °
o
TXD =
24V (V
) GND (V-)
TXD
Z
- RXD
24V (V4)

GND (V)

RXD

LNO

TXD

24V (V4)

RS232

GND (V-)
RXD o
[
TXD =
24V (V4)

RS232

Hinh 12: Két n6i 2 cdm bién théng qua 01 b6 SUMDATA
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SUM
DATA 1| o GND (V)
TXD L RXD
IN E— ouT
RXD TXD
SUM
24V (V+ 24V (V+)
DATA 2|| o) GND (V) = RS232
TXD RXD
IN I ouT
24V (V4) 24V (V+)
GND (V-) GND (V-) GND (V-)
-— TXD RXD
RXD OUT IN -~ ouT
TXD RXD TXD
24V (V+) " 24V (V4) 24V (V+)
GND (V-
RS232
TXD |
IN
RXD
SENSOR 3
I ‘\\ [SENSORS3 |
| GND (V)
RXD
ouT
TXD
24V (V+)
RS232
SUM
DATA GND (V) SUM
(n-1) XD DATA
N RXD (n-2)
24V (V+)
GND (V-)
— RXD ouT
- TXD
24V (V+)
GND (V-) GND (V)
TXD RXD
N ouT
RXD ” TXD
24V (V+) 24V (V+)
RS232

Hinh 13: Két n6i nhiéu cdm bién v&i nhau cung b SUM-DATA
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VII. SAN PHAM VA PHU KIEN PI KEM

Hinh 14: Toan b cdm bién va phu kién 13p dait

M6 ta S6 lwong
(pcs)

1 Cam bién do mc nhién liéu LIGO. Chiéu dai tiéu chudn: 700, 1000,

1500mm (v&i cac loai chiéu dai dac biét, vui long lién hé nha san 01

xuat)
2 Bau loc va nap bau loc chéng cin 01
3 Giodng cao su chiu dau 01
4 Lo xo chéng rung lac khi di chuyén 01
5 Cau chi bao vé 01
6 Vit tw Khoan M5 04
7 Oc tén va vit M5 04
8 Kep chi niém phong 02
9 Day tin hiéu boc vé nhya 7m 01
10 Gidy huwéng dan lap dit nhanh 01
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IX. LAPDAT
Lap dit nhanh chéng véi 5 buéce sau:

Cat thanh do theo chiéu cao C4u hinh lai chitu dai méi
binh dau

L3p cam bién vao trong Hiéu chuan lai cdm bién
binh dau theo thé tich binh d4au
Hinh 15. Cac bwéc lap dat cam bién.

Chi tiét 13p dit va cai dat phdn mém xem tai User Manual c6 tai trén website:
www.sojielectronics.com hodc lién hé véi nha cung cip dé dwgc hwdng dan chi tiét.
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X. ODER CODE

LIGO SP
AF Analog (0..9V), 700 L7
Frequency 500-2000Hz 1000 L10
RS232 RS232 RS232 1500 L15
RS485 RS485 RS485
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XI.  LIEN HE
Tai liéu nay dwoc phat hanh véi muc dich hwong dan ngwoi st dung c6 thé st dung, van hanh, 1ap dat
mot cach dé dang nhit vi vAy néu c6 bat ky 16i nao trong khi sir dung thiét bi hoic cai tién vui long thong
bao cho ching t6i biét. Tai liéu dwgc thay doi theo tirng phién ban ma khéng cé sy bao trwédc, khach hang
vui long truy cip website cua chung t6i dé cap nhit théng tin m&i nhit.

CONG TY CO PHAN BIEN TU SOJI - SOJI ELECTRONICS

HN: NO-04, LK-03 Ha Tri, Ha Cdu, Ha Péng, Ha Ni.

HCM: S6 263 Hoang Hoa Thdm, Phwong 13, Qudn Tdn Binh, TP HO Chi Minh.
Tel/Fax: +84 24 62 932 369

Email: contact@sojielectronics.com

Vui long tham khdo tai website: www.sojielectronics.com

REVISION HISTORY

Version Description

01.01.2020 2.0.2 Phat hanh lan hai
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