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1. Technical data

pH range 0..14pH signal line signal line M12 connector
Resolution 0.01pH
Accuracy +0.02pH
pH balance 7.00£025
Temperature range 0.0...60°C
Resolution 0.1°C
Accuracy +0.3°C
Temperature compensation Automatic
Slope =96%
Output R5485:4..20mA
Power supply DCY9-30V(Recommend 12V)
Pressure range 0..3bar
Shell material PPS, ABS
Liquid junction PTFE
Pipe thread 3/4,M39%1.5
Cable length 5m or customized
Protection grade Ip68 RMD-ISHP105 RMD-ISHC2M12

2. Sensor use

2.1 Please read this instruction carefully before use.

2.2 Sensor bulb is fragile and cannot be repaired after damaged.

2.3 In the measurement process, if there is dirt, adhesive or scale on the sensor bulb, the measured value will
be inaccurate or fluctuate, It should be cleaned and calibrated in time,

2.4 If there is bubble in the bulb, the measured value will be inaccurate or fluctuate. You can gently shake the

sensor bulb to remove the bubble,

3. Sensor wiring

3.1 Please follow the instructions carefully, the wrong wiring will damage the product completely.
3.2 Please carefully check all the wiring in the system and confirm that the wiring is complete right before
switch on the power.
3.3 Mote: RS485A line and RS485E line are strictly forbidden to contact with the power supply line, otherwise the

communication of the sensor will be permanently damaged.

Hotline: 0912.888.729 — www.giahungtech.vn



—>
<

pH Sensor

Gia Hung Tech Water Quality Analysis — Giahungtech.vn Instru Ction

Automation Service

6.Green SHIELD T
f 1.Brown DC9..30V (recommend DC12V) Vit R
f_<___ 3Blue  DCOV(l) 2
5.Gray  4..20mA(l+) 4.[?!3mﬁ.{l+‘]
= 2.White RS485A @
4.Black  RS485B Brown: Blue:
DCS..30V povil-)
(recommend DC12V) ?
Black:
RS485B
Sensor outlet M12 connector

4. Sensor activation

4.1 The sensor should be activated in 3M KCL solution.
4.2 Dry sensor must be activated before use.

5. Sensor calibration

5.1 The sensor has been calibrated before shipment,

5.2 It is recommended to use the two-point method for calibration, usually with pH6.86 or pH7.00 buffer solution
calibrate the zero point, then the slope is determined with the buffer solution of pH4.01 or pH9.18.

5.3 The sensor should be calibrated in fresh buffer solution. If the solution to be tested is acidic, the pH of the
buffer solution should be less than the solution to be tested; if the solution to be tested is alkaline, the pH of
the buffer solution should be greater than the solution to be tested.

5.4 Users are recommended to calibrate the sensor every 1 to 2 months.

5.5 The calibrating steps are as follows:

Deionized water

PHEAE or
7.00 huffer
solution

&

1. Put the sensor into the buffer 2. Rinse the sensor with distilled 3. Put the sensor in pH 6.86 or 7.00 |4, Put the sensor in pH 4.01 or 918
solution of pH4.01 and soak for 10 water or deionized water and dry buffer solution and wait until the buffer salution and wait unti| the
minutes, and then soak in buffer it with a paper tawel. value is stable, calibrate the first value is stable, calibrate the secand
solution of pH 6.86 for 10 minutes. paint . Then take the sensor out point . Then take the sensor aut of

of the buffer solution, rinse and the buffer salution rinse and dry it
dry it with a paper towel, with a paper towel,
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6. Sensor installation

6.1 pH sensor is recommended to be installed in the flow cell for more stable and accurate measurement.
6.2 If installing sensor in the pipe, the right angle should be 15°~165",
6.3 Installation method.

I
LA TS TSP

o ==

Right -Ifngles —-—- @ side wall installation
@ top flange installation
@ pipe installation

top installation

@& flow cell installation
® pipe installation

@ immersion installation

|

Wrong angles . . . .
270 angles in pipe installation
1

Pay attention to the immersion installation:

1. In this installation, there will be dirt on the sensor frequently, it needs to be cleaned regularly.
2. Measuring value is not stable.

3, Different insertion depths will affect the measured value.

4. The position of the sensor must be above the sediment.
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7. Sensor communication

7.0 Default communication instructions:
Mote: 1. Data starting at Ox represents hexadecimal;

2. The check code is 16CRC, the low byte is in the front and the high byte is in the back;
3. Floating point number occupy four bytes;

7.1 Communication description (factory default):

Factory default
baud rate 9600 ( default )
data bit 8
stop bit 1
check bit na
address 1 { default )

7.2 Host computer transmission format:

Data fype Description Remarks
a The high and low bytes of tha < y
Inleger 16 bat integar ol 9 fvarik are nol revisrsad Example: 0x 0032 lo decimal number is 50
The highJow word of the double-byte Example: 72 37 41 DB transfer to floaling point number
Fleating point (CDAB) component is reversed, but the high-low i i iy okt
niiffibes 3412 b o the w is not piory CDAB changs order is ABCD, ie 41 DB 72 37 transfer to floating point is 27 .4

7.3 Function code description

7.3.1 This product supports 03,06,16 and other common function codes
7.3.2 The output register uses 16 function codes when writing double word data or writing multiple data in batches

03 Read single or multiple registers
o0& Wirite single register
16 Write multiple registers

7.4 Read floating point number

T.4.1 Host computer transmission format:

Register start address Qty of registers CRC16
ID address |Function coded
High byte Low byte High byte Low byte Low byte High byta
... N 0x 03 0x 00 0x 01 Ox 00 0x 02 0x 95 Ox CB
et Tormuius | 0x01 0x 03 0x 00 Ox 03 0x 00 0x 02 Ox 34 0x 0B

T.4.2 Slave computer response format:

ID address |Function code ) Oggs Fead register data in hexadecimal floating point number CRC16
8 C D A B Low byle High byte
E le 1
et | e 0x03 | Ox04 | Ox2C | Ox81 | 0x40 | Ox91 0x 52 0x E7
E le 2
e . | OOl 0x 03 Ox04 | Ox72 | Ox37 | Ox41 | OxDB 0x 20 Ox BE

Mote: 72 37 41 DE transfer to floating point number, CDAB change order is ABCD, ie 41 DB 72 37 transfer to floating point is 27.4.
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7.5 Read integer

7.5.1 Host computer transmission format:

Register start address Qty of registers CRC16
ID address |Function code
High byte Low byte High byte Low byte Low byte High byte
Resr v iy 001 01 0x 03 0x 00 0x 07 0x 00 0x 01 0x 35 0x CB
7.5.2 Slave computer response format:
Qty of Read register data in hexadecimal integer CREC16
1D add i i
address |Functlion code registers & B Low byte High byte
Waming stuhe retun] 0% 01 0x 03 Ox 02 0x 00 0x 00 0x B8 Ox 44
7.6 Write floating point number
7.6.1 Host computer transmission format:
Registe : Write register data i
o Functian 5“';%'3“';55 Qty of registers | oy of hexaae;ﬂarrﬁfallgg pcul;t'number CRC16
addresa | code || byte] Low byte | High byte] Law byta| Z¥'°% c D A B |Low byte | High byte
Exampla 1Wiite | % 01| 0x10|0x00|0x12|0x00|0x02|0x04)|0x00|0x00|0x3F|0x80|0x63|0x2A

Meaaured value aoffsst

7.6.2 Slave computer response format:

Redgister start address Qty of registers CRC16
ID address [Function codi
Highbyte | Lowbyte | Highbyte | Low byte Low byte High byte
Eamgie | Memtrects|| (Do 0x 10 0x 00 ox 12 0x 00 0x 02 Ox E1 0x CD

Note: the measured value is offset by 1.00, floating point number 1.00 converts to hexadecimal 0X3FB00000, transpose
the high and low positions 0X00003F80 and write 0X0012.

7.7 Write integer

7.7.1 Host computer transmission format:

Register start addrass | write register gats in hexadecimal nteger CRC1EB
1D address |Function code|
High byte | Low byts A B Low byte High byte
e | ssl OO 0x 06 0x 00 0x 19 0x 00 0x 02 0x DY 0x CC
7.7.2 Slave computer respense format:
Register start address | Write register data in hexadacimal integer CRC16
1D address |Function cadel

High byte Low byte A B Lo bryte High byte
pusonee L | ) 0x 06 0x 00 0x 19 0% 00 Ox 02 0x D9 0x CC

Note: change the local computer address 1 to address 2 and write the hexadecimal number Ox 00 02 into register Ox 00 19

Hotline: 0912.888.729 — www.giahungtech.vn
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7.8 Calibrating instructions

7.8.1 Before calibration

Write the value of zero calibration (that is, the value of the first point) and the value of slope calibration (that is, the
value of the second point) to the sensor before calibration;

If the zero calibration value is 6.86pH, write the data 0x01 to register Ox36;

Send command: 01 06 00 36 00 01 A8 04;

If the slope calibration value is 4.01pH, write the data 0x01 to register 0x38;

Send command: 01 06 00 38 00 01 C9 C7.

7.8.2 Start calibration

First step:

Clean and dry the sensor ,put the sensor in the solution 6.86 of zero point calibration;
Send command: 071 03 00 66 00 01 64 15;

After the measured AD value is stable, read the AD value in the Ox66 register;

Write the instruction to confirm the calibration to the Ox 3E register;

Send command: 01 06 00 3E 00 FF A8 46.

Second step:

Clean and dry the sensor, put the sensor in the solution 4.01 of slope calibration;
Send command: 01 03 00 66 00 01 64 15;

After the measured AD value is stable, read the AC value in the Ox66 register;
Write the instruction to confirm the calibration to the Ox 3F register;

Send command: 01 06 00 3F 00 FF F9 86.

Hotline: 0912.888.729 — www.giahungtech.vn



<G pH Sensor

Gia Hung Tech Water Quality Analysis — Giahungtech.vn | nstru Ction

Automation Service

7.9 Address description

Husting

Name R :Data type Length | Readfwnt& Description

i .
b e G R T R A A i R R e R SR N I RN

Measurements 0X 00 01 ﬂcatmg poml 2 real;l . Storage location for measured value
g i

QX 0003

R S 2 : read : Storage location for measured temperature

i Current output value: gx g0 05 2 :  read  Output current based on PH/ORP measurements |
00: Mormal :
01: Measurement exceeds the upper limit;
02: Measurement exceeds the lower limit; '
03: Temperature exceeds the upper limit;
04: Temperature exceeds the lower limit ,

Warning ¢ oxooo7 1 . read

Measure mode - 0X0008  Integer 1 " read/write | 00:pH; 01: ORP
 Upper limit of flostingpointt 2 | 'r'e"adm}}t; :
measurement OX000A | ap H ; : {20mA corresponding value)

i
Lower |Imll of Lower limit of measurement value :
measurement (4mA corresponding value) )

Upper limit of measured value

5 0X 000C read;"wr‘lte :

Upper temperature ||m|t 0X 00 0E

: re-adfwmeé Upper temperature limit

':Lm\-er temperature limit.  0X 00 10 ﬂnatlng I'JDII'II 2 : re-adjwme . Lower temperature limit

§ Measured value offset - 0X 00 12 flnaﬂng pomt 2 : rea-:l,"wnte . Adjust measurement

Temperature Dﬂset ax 0014 ﬂuatlng pmnt 2 readjwnte Adjust temperature value

gl:lampingcaefﬁcient: 0X 0016 § Integer _Z 1 : readjwnte§ 0-10

Device address © 0X0019 Integer - 1 readfwntei 1-255
: : : : : i 0=2400, 1=4800, 2=9600
Baud rate © gxooia - Integer 1 . read/fwrite
: : : © 3=19200, 4=38400

Restor&factury C oXO001B Integer ; 1 write

GRP calrbratlonvalu& X 00 30 ﬂuatmg pmnt 2 re-ad,,l’wr'lte
: Cahbratmgslope . 0X0034 § Integer : 2 read 5—01934

‘Zero p-:nrlt ' : : : 3 CEET
* calibration solution © %0038 Integer 1 ; read/write - 0=7.00,1=6.86

- : ; : : © 0-=168, 1=4.01, 2-9.18
0X 0038 : Integer 1 . read/write -

- calibration solution | : : : L 32101, 4=12.45
éManuallemperature 0x003A  floating poim; 2 readfwrite? 25°C

Zeroconflrmatloné 0X 00 3E Integer - 1 write

Slope conﬁrmahon 0X 00 3F

Measured AD § 0X 00 66 Integer 1 : read

o e A, Loy S B o e B T o A B e e g e A g £ e e e A e e o B o R B R A e T R e R A R B AR !

Integer write

MNote: When reading register data, do not continuously read more than 20 registers, the address register that does not list
prohibits read and write data,
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7.10 Common instruction examples
Function Send command Return command Remarks
1 |Resdmeaswedvabe| 01030001 000295CB 0103 042C 814091 52 E7 | uviacar s howes
S || e 0103 0003 00 02 34 0B 010304 72 37 41 DB 20 8 | " 4io8r3srons i hoing
3 R cot 0103 00 05 00 02 D4 0A 0103 0400 00 4140 CB 93 | in41ioocans = fowing
4 Read warning 0103 0007 000135CB 0103 0200 00 B8 44 0000 i the current state
G, || e eestre 01060008 0001C9C8 010600080001C9C8 Set to ORP mode
6 S oner g; l? gg i;‘ ;’S Oz o0 011000 0A 0002 61 CA e
2 Wit lower limk g; ;S gﬂn g.ff:i Qebx 00 0110 00 0C 00 02 81 CB i
. e weper gé lg ggggagozowo 0110 00 OF 00 02 20 0B Th o et
g | (e ol e 011000 1000 02 40 0D T o s
10 gflii“;;:;;m g; ;Egg ;f ggnz b 011000120002 E1CD Set 1o 1.00
11 | wete tomporaturo offet g; ;ggg é;gg i 011000 1400 02 01CC sac 100
12 [write damping costcient 010600160001 A9 CE 010600160001 A9 CE Setio
13 | Write devioe address 01 0600190002 D9 CC 010600 19 00 02 D9 CC Setin2
14 Write baud rate 01 06 00 1A 00 00 A8 0D 01 06 00 1A 00 00 A8 0D Sat 1o 2400
15 Write restore faciory 010600 1B 00 FF B9 8D 0106001800 FF B9 8D e s it
16 L g; ;g igf:%?s“z Nl 01100030000241C7 T
Tha CCCOAEAS change arder
17 | Read calibraton siops 0103 00 34000285C5 0103 04 CC CD 3E 4C 4509 | ' 3E4CCCD ana s hoaing
T8 | i s 01 06 00 36 00 01 A8 04 01 06 00 3600 01 A8 04 Sot o 6,85
19 i 0 0106 00380001C9C7 0106 00380001C9C7 SetioatB
a0 |witemenia ireratne g;'] 1{1] i‘;i‘; 2302”4 o 011000 3A 0002 61C5 Setw 200
21 | write zeso caiibration 01 06 00 3E 00 FF A8 46 01 06 00 3E 00 FF AB 46 Confim to calibration zera
22 \Write slope calibration 01 0600 3FO0FFF9 86 01 0600 3F 00 FF F9 86 Confirm ta calibration slope
23 | Readmeasured AD 0103 006600016415 0103 02 2E EO A4 6C 2EED tums to ntagar 12000

Hotline: 0912.888.729 — www.giahungtech.vn



—>
<

pH Sensor

Gia Hung Tech Water Quality Analysis — Giahungtech.vn Instru Ction

Automation Service

8. Maintenance and storage

8.1 After washing the sensor, use soft paper towel to absorb the water, do not rub the sensitive bulb.

8.2 when the sensor is stored, the protective cover must be put on, the protective cover must contain the
immersion fluid to keep the moister of the sensor bulb.

8.3 If there is white potassium chloride crystal on the sensor, this salty substance will not affect the use. It is only
necessary to rinse the sensor with distilled water to remove the crystal and then dry it.

8.4 Cable connector must be kept clean and free of moisture or water.

8.5 The sensor should not be placed in the air for long periods of time, put on the protective cover when it is
not in use.

8.6 Electrochemical sensors will naturally age and fail after long-term storage, it is recommended to use it as soon
as possible after purchasing.

9. Troubleshooting

9.1 The failure rate of the sensor is low, when the sensor is inaccurate, mainly because the pH sensor has changed,
so it is necessary to check whether the pH sensor is in good condition. If the bubble damaged, it should be
timely replaced the sensor.
9.2 If the value of the sensor is too large, too small or no change, check whether the electrolyte is dry, missing or
contaminated. If the above conditions occur, re-add the electrolyte; check whether the sensor is in good connection.
9.3 Modbus troubleshooting:

Possible reason

Problem

* The baud rate, or s-t-.u-p bit does not match the rify that the Settings match the Madbus master device
* Modbus mastar settings Setrlngs and verify that the Modbus master device parity
: ek is settO NONE s ——————

> Rs232 or RS485 cable is faulty Replaceﬁepair cables

: Check the termination or nfl'set Sp_-ttmgs fr_w aII netwurk
3 Mo network offsets and terminations, or network | devices Only the endpaints of the netwark should be

: offsets and terminations are not suitable. ‘tumned on and terminated, and there should be only a
1 e :pointon the network to provide an offset

: The slave address is incorrect, or the slave addtess Verify that all addresses are unique and are be*tween 1 and
Ihe same as the address of another bus device 247 :

Modbus no response

: Register not supported 'u"e-nfy that the reguste: is Suppn;ted

Veri Fy that the requested reqister datantype matches the
Madbus master device request; for example, you cannaot

- access a floating point data using 2-byte integer data.
When a floating point data { 2 registers / 4 bytes ) is

: reguested, two registers must be requested at the same

: time

Modbus abnormal response Incorrect data type

10. Warranty

The sensor has a one year warranty period. As long as the damage is caused by improper use of non-human within
the warranty period, please prepaid freight, pack the sensor and ship it back, we will repair it for you free of charge.
We will analyze the reasons for the damage of the sensor, if the damage exceeds the warranty conditions, we need
to charge the repair fee.
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